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Abstract:

Considerable experimental evidence has been cadlext how to solve the public-good dilemma.

In a 'first generation’ of experiments, this wasalby presenting subjects with a pre-specified game
out of a huge variety of rules. A 'second generatib experiments introduced subjects to two
different environments and had subjects choosed®stihose. The present study is part of a 'third
generation’, asking subjects not only to choosedsst two environments but to design their own
rule sets for the public-good problem. Whereasequieg 'third-generation’ experiments had
subjects design and improve their strategies Bpexified game, this study is the first to make an
attempt at answering the question of how peoplddvsiiape their environment to solve the public-
good dilemma were they given full discretion ouer tules of the game. We explore this question
of endogenous institution design in an iteratedgieand-play procedure. We observe a strong
usage of punishment and redistribution componevtigsh diminishes over time. Instead, subjects
successfully contextualize the situation. Interagyi, feedback on fellow-players’ individual
behavior tends to be rendered opaque. On avenalgs,do improve with respect to the welfare they
elicit, albeit only to a limited degree.
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Policies based on the assumptions that individoafslearn how to devise well-tailored
rules and cooperate conditionally when they pap@éte in the design of institutions
affecting them are more successful in the fieldti@n, 1998, p.3)

l. Introduction

Despite an impressive body of work on the issuehilgh degree of cooperation amongst unrelated
humans still remains a puzzle for those concerniddthve study of human interactions (cf. e.g.,
Ledyard, 1995, Fehr and Géachter, 2000a, 2000belor &d Fischbacher, 2004)Why would an
agent spend resources on promoting a public goadime-shot situation without signaling
opportunities when she can do better by free-ridingthers' cooperative efforts? On the other
hand, while substantial cooperation is going ongsbmankind, there are many instances in
which one would hope for more, the efforts on thesprvation of our very planet being an eminent
example. Therefore the study of institutional sejsithat overcome the dilemma is advanced in

various disciplines and with high intensity.

In much of this research, public-good games haea lised as an experimental paradigm to study
cooperation in a specific type of social-dilemmaaiion: subjects may either contribute (parts of)
their resources to a common project that benafitgesy as a whole or they may keep them for
private consumption. While it is socially benefidia contribute fully, it is in the material intesieof
each subject to keep everything for private congionplin the laboratory, it is commonly observed
that contributions start off far below the sociadigtimal level and approach individually ‘optimal’

free-riding with increasing subject experiefice.

In order to overcome socially disadvantageous fidiag, experimental subjects have been
presented with a huge variety of institutional dagons. Among the most prominent rule features
examined are punishment opportuniflespmmunicatiorf, leadership, reputation opportunities,

and ostracism.In this “first generation” of experiments, subjesiere exogenously exposed to the
experimenter-determined institutional rules. Threvides us with valuable information on the

performance of these rules. However, these setttagaot answer the question whether subjects

For an overview of the theoretical approaches eored with explaining cooperation, cf. e.g. Feht Sohmidt

(2002).

2 Cf. Ledyard (1995) or Ostrom (2000).

® E.g. Yamagishi (1986), Fehr and Gachter (2000ajsd\et, Noussair, Tucker, and Villeval (2003), fikakis
(2008), Nikiforakis and Normann (2008), or FalkhEeand Fischbacher (2005).

* E.g. Isaac and Walker (1988), Ostrom, Gardnensaliker (1994), Cason and Khan (1999), Brosig, Weimand
Ockenfels (2003), or Bochet, Page, and Puttermade(2

> E.g. Vesterlund (2003), Potters, Sefton and Vesidr(2005), Arbak and Villeval (2007), or Giith,at (2007).

® E.g. Milinski, et al. (2006), or Sommerfeld, et @007).

" E.g. Cinyabuguma, Page and Putterman (2005), NRigerud, Martinsson and Staffiero (2005), or Géthel.

(2007).



would actually develop or choose a specific rulensequently, subsequent studies have addressed
the question of collective rule choices, both bifdbasoting and by 'voting-with-one's-feétThese
studies provide the important insight that theiahihcceptance of punishment mechanisms is quite
low but grows over time up to the extent that thechanism may ultimately be accepted
completely. The limitation of these “second-generdt studies is that they shed light on the
acceptance of experimenter-given mechanisms, butotanswer the question which mechanisms

would actually be developed.

A "third generation" experiment

In this paper, we proceed by introducing an expenimof a “third generation” in which we
endogenize the design of the institutional regategi This approach bears a close resemblance to
the studies of Axelrod (1984), Selten, MitzkewitzdaJhlich (1997), Keser and Gardner (1999),
and Keser (2000). While Axelrod asked scholarsamhg theory to specify complete strategies for a
prisoners’ dilemma, which could be refined in acsetround, Selten, Mitzkewitz, and Uhlich had
student subjects do the same for an asymmetricrobwaiuopoly over several rounds. Keser and
Gardner (1999) and Keser (2000) applied the meth@dcommon-pool resource and a public-good
problem, respectively. While, in the studies memtih subjects were completely free in their
design of a strategfor a given situation, to the best of our knowledthe present study is the first
tackling the question ahstitution desigrfor social-dilemma situations in this way. In atieords,

in our experiment, subjects are not only free toode and adapt their behavior, but they actually

act as lawmakers empowered to shape the instialtemvironment of the game.

At the same time as providing us with valuableghss about real-world institution formation, the
chosen approach comes with a high level of comiylewhich renders the gathering of a number of
observations sufficient for sensible statisticahlgsis virtually impossible. For this reason, we do
not intend to single out statistically significaftects of subtle changes in the environment beat se
our contribution as an explorative advance into wiete-waters of how experimental subjects
approach the problem of designing adequate institak frameworks for social-dilemma situations

-- and how well they do in this task.

The experiment was conducted over 3 months inrdmadwork of two student seminars in which

8 For studies building on ballot votes, cf. e.g.tBrs, Sefton and Vesterlund (2005), Sutter, Haigimer Kocher
(2005), or Guillen, Schwieren and Staffiero (200v9ting-with-one's-feet' was used by Gurerk, Ibesch and
Rockenbach (2006) or Rockenbach and Milinski (20B86)feld, Okada and Riedl (forthc.) also use &ingpwith-
one's-feet' mechanism, but in contrast to Gureldnbusch, and Rockenbach, subjects choose todathbecome
subject to a sanctioning institution, rather thhoasing between two separate worlds.



the participants' task was to design institutioregulations to overcome a social dilemma. Before
designing the institutional regulations subjecthgeed experience in playing the basic public-good
game in an anonymous laboratory setting. Followirag, they were given a week to develop a set
of rules of play for this game. There was no predef set of rules so that subjects could freely
choose whatever rules they wanted to implemenkpras as the incentive structure still exhibited
the social-dilemma characteristics. To achieve reaitedegree of external validity we attached a
certain cost to each of the proposed rules accgrttirthe true (relative) costs such an institution
would give rise to in common real-world settinggteA this first design phase, a different set of
subjects played the public-good game under thdes and the designers were rewarded according
to the efficiency, i.e. sum of players’ profits m@rule costs, the players achieved under thea: rul
The design-and-play process was repeated threes.tifies quite elaborate design (described in
detail in section 2) enables us to study the dgweént process of the institutional mechanism in an

iterated-improvement procedure.
Research questions

Even though by taking a step further than mostistudie forfeit the advantage of examining the
effect of changing a single treatment variable imgjdall other things constant, the research

guestions that inspired our design remain firmlyunded in the existing literature:

1. Will subjects make use of the solutions reseatch the literature, or are they going to atteatpt
finding their own ways out of the dilemma? Will theule sets contain elements of a) punishment,

b) communication, c) leadership opportunities ancedutational mechanisms, and e) ostracism?

2. Are rule sets going to be based on a single chiéacteristic or are they going to be intricate

combinations of several such characteristics?

3. Will rule sets "converge" to a single, possibliccessful set that is the same across all groups,

and possibly across seminars?

What we find is (1) that they make extensive bureasing use of punishment, they hardly provide
opportunities to communicate, and no opportunitiegicrease contributions by assigning leaders
or ostracizing others. Also reputation-buildingretnts are present only in one third of all rulesset
Instead, they often make use of framing and maopéals, and they try to create positive incentives
by redistribution. (2) For the most part, subjecysto combine two or even more rule components
instead of relying on a single-component rule &a@bally, (3) there is no clear "winner" rule
component or combination, and thus, rule setsredaid even increase the diversity of earlier
tournaments also in the final tournament insteadcohverging” to a single combination of rule

components.



The paper is organized into six parts. In sectiooflthe paper, we present the design of our
experiment in due detail, as well as specifying ghene-theoretic model of the underlying basic
public-good game. In section lll, we analyze thesealed rule sets, classifying them along four
basic component categories. We evaluate rule pedioce and the rule-adaptation process in
section IV and perform a typicity analysis to detgre what may have been 'typical mistakes' and
'‘typical improvements' in section V. Also in thiscion, we explore the relationship between rule-
component typicity and rule-set performance, fyallriving at a tentative 'rule of choice'. Finally

in section VI, we discuss our findings and derieme possible implications for real-life situations.

. Model and experimental design

In order to find out what kinds of rules people Wbgive themselves were they free to do so, we
recruited 24 students of economics at the UnivwerdiErfurt for two separate seminar-type courses
(12 in each seminar). The seminars ran over 70 fdagsApril to July 2007. Upon arrival, students

were allocated to rule-development groups of 4 wtayed together for the entire seminar. We
asked the participants of both seminars not toraestewith the participants of the other seminar,
however, we could not control that this was acyuetimplied with. The course of each seminar is

summarized in Table 1.

During a preliminary meeting, potential seminartiggrants were introduced to the schedule.
However, they were not informed on what game theyld be going to face during the semifar.

The seminar was not accompanied by any lecturdbemretic or experimental investigations into
social dilemmas, neither in this term nor in presiderms. On the first day of the seminar (Day 1 in
Table 1), the participants experienced the basmeghy playing it in a laboratory setting over 25
rounds in a partner design. The basic game waaralatd public-good game with four players.
Each player would make a contribution of from an endowment of 20 tokens to a common
project and keep the remainder. The total contidiostwere multiplied by 1.6 and divided evenly

amongst the players, so that the public good etddla constant marginal per-capita return of 0.4.
The resulting payoff function of subjadts therefore:
M, =20-x+ 0.42Xj.

Subjects were informed only about the sum of cbations, not about individual contributions and
there was neither punishment nor any other additinan-standard rule feature.

®  See Appendix A for the information passed to ¢hpesent at the preliminary meeting, as well abednstructions

for the basic game.



Time Playing stages Rule development
Preliminary meeting

Day 1: play of the basic public-good game  development groups formed

Days 2-6: development of %t set of rules

Day 7: handing-in of rules

Days 8-13: software implementation (experimenter)

Day 14: 1% rule tournament

Days 15-20: development of ¥ set of rules

Day 21: handing-in of rules

Day 22-27: software implementation (experimenter)

Day 28: 2" rule tournament

Days 29-34: development of "8 set of rules

Day 35: handing-in of rules

Days 36-41 software implementation (experimenter)

Day 42: 3 rule tournament (double weighting

Days 43-48: 4™ set of rules

Day 49: handing-in of rules

Days 50-55: software implementation (experimenter)

Day 56: 4" rule tournament (triple weighting)

Day 70: Final meeting; discussion

Table 1: Schedule of the seminars

Rule design

At the end of the first meeting participants weamdomly allocated talesign groupsof four
students each who stayed together until the ertileoEeminar. The participants had one week to
develop their own set of rules for the public-gagmime within these design groups. There was no
pre-defined “menu” of rules and the subjects weee to develop whatever rules they wanted (in
the boundaries of standard rules of ethics). Eatd (component) is potentially attached to costs.
The costs were meant to reflect the expenditurel suregulation would imply in a real-world
setting. Thus, we tried to approximate the rulestx by estimating what the implementation of
such a rule would entail in real-life situationsriSome rule sets, costs were split into a fixed @n
variable part: e.g. to set up the infrastructurenttke public announcements as a fixed cost and the
variable costs of actually making announcement& Most severe and therefore most expensive
interventions are restrictions of the players’@ctspace, e.g. to exclude complete free-ridingor t

even enforce full contribution. These kinds of @d@n would not only require a lot of enforcement



power, but severely change the nature of the gamdetlaerefore, the cost of full-contribution
enforcement was set to 1200 points. This amourdledbe maximum gains to be achieved by such
an intervention and was chosen to make such a ehah¢he nature of the game prohibitively
costly. For minimum-contributions that were lowkam 20, the attached cost was approximated by
a linear function and thus equaled 60 times theamrmim set. On the other end of the cost range are
simple announcements or advertisements to the nslaykich gave rise to costs of 50 points. A
detailed listing of the introduced rules and thadted costs is provided in Table B1 in appendix B.

When an institutional rule was proposed, the expeniters quantified the attached costs. The cost
scheme was hidden from the groups to avoid an ‘@i effect”, but any subject was given the
possibility to ask for the costs of a specific rgkt at all times. We are well-aware that our cost
estimates are arbitrary and that the chosen ridesystem may influence outcomes. We are all the
more surprised that the groups maintained a laagety in rule sets in both seminars, yet achieving
a high standard of rule-cost minimization in theafiround. This clearly shows that our system of
rule costs allowed for a variety of minimal-cosltes) rather than predetermining one particular set
of rules as a natural winner of the efficiency esnt This is also reflected in the fact that osuhes

are not very sensitive to whether we compare reig Isy the average contributions or the efficiency
they elicited: as we shall see in section 1V, thiy substantial difference is the standard fincimagt
punishment or redistributioas a rule component induces higher contributiartsldwers overall
efficiency. Even so, the ordering of rule sets bgtabutions or efficiency are similar: for example
the best three rule sets in either dimension cd@and out of the best six sets in terms of one of
the dimensions, five are among the best six in seointhe other. Therefore, we think that our

results are relatively robust to changes in théesyf rule costs.
Implementation, play, and feedback

At the end of the week, each design-group had ol iraa verbal description of their rule set which
was subsequently implemented in the experimenfalvare z-tre&® and translated into neutrally-
worded instructions by the experimeriterAfter another week we met again for the first
tournament. The subjects of a seminar were randaihbgated toplay groupsof 4. Each play
group played under a different rule set developgthk rule design groups. To avoid rule designs
tailored to a specific subject population, the plrpups differed from the design groups. To
guarantee there was enough incentive to createiegffi rules and improve them as best as
participants could, we had design groups competanirefficiency tournament that would partly

10 Fischbacher (2007).
1 Subjects were given the possibility to have loaithsttuctions distributed, incurring the same msts as on-screen
announcements during the experiment.



determine the seminar marks for the design grougreMprecisely, we measured efficiency as the
sum of individual payoffs within the play group (whlso had to bear the costs caused by the rule-
set), as a fraction of the payoffs in the sociatimpm. To leave some room for initial

experimentation, later tournaments were weightgtidri than earlier tournaments.

By the end of each tournament, seminar participanet® provided with detailed feedback on the
performance of all rules within their seminar grdmwpround and group, comprising (i) individual
contributions, (ii) efficiency, (iii) returns frorthe public good abstracting from any costs, anjl (iv
variable costs, as well as the instructions forak sets? Overall, there were five rounds of play,
four of them — the tournaments — under rules dgezloby the design groups. The third (final)
tournament was weighted two (three) times highanttine first two rule tournaments in terms of
rule performance. In addition to their rule setsrfprmance, the profits gained in students’
individual play also made up for the seminar madkthat sabotage of alien rules would be costly to

the saboteur. Note that individual performanceénadifferent tournaments was weighted evenly.

As mentioned above, we had the students clearlgraggd into two distinct groups that met at
different times, urging them not to communicatewgtudents from the other group on the topic of
the seminar. This was done to see whether thesaifewould "converge” to similar sets. Not only
did rules not "converge" to the same set over #mirsars; they did not even converge within a

seminar group.
Data base

In our experiment we obtain a data base of 24 sate from two seminar groups composed of 12
participants each. The corresponding three ruleuggoin each seminar interacted in four
tournaments. Out of these 24 rule sets, we excliedor our analysis, leaving us with 22 data
points?® In the following section, we report on what théergets looked like, classifying them in

terms of basic rule components, before we proceeahtlyze the development process in more

detail in sections IV and V.

12 Fixed rule costs were stated in the instructiorienplied in the efficiency figures.

13 To ensure that groups had the largest-posgieéelém in their pursuit of avenues out of the daliiamma, we
admitted one group’s idea to transform the gane antinimum-effort game, given the no-contributemquilibrium
remained. The transformation was done by allowirggrule group to redistribute any contributed poBurpassing
the minimum contribution back to the contributirigyer before the sum of contributions was multighli®y the
public-good factor. Nevertheless, this changeg#rae from being a social dilemma to a coordinagame, a
solution that is not generally applicable to seditd@mma situations and is thus off our researdh.pale excluded
this rule set, which was applied by the group irmament 2 and 3.



1. Rulesused and disregarded rulefeatures

The rules introduced by our subjects are summaiiizedble B.1 in appendix B. In that table, we
briefly describe the rule sets, providing the cimttion and efficiency level achieved as well as th
costs they gave rise to, grouped by the seminamgand the tournament number. In order to have a
better understanding of what the determinants obehrule sets were, we classified the rule

components along different categories.
1. Punishment and redistribution

The role of punishment in social dilemma situatioemsvidely and prominently discussed in the
literaturé. Although our subjects had at best a very incotepteowledge of this literature, many
of the submitted rule sets made use of punishmeradistribution features. Interestingly however,
only two of them employed a peer-to-peer mechanlMost often, rules specified the deduction of
points from the lowest-contributor and, in caseredistributive mechanisms, the reallocation of
these points in favor of the highest-contributirgypr. In some of the cases, deducted points were
transferred to an account that was to be redigethat the end to the player having contributed the
most. One rule set had players contribute to thre pccount as well as to an ‘administration’ that
was constituted in a step-level fashion by thossrdmting to this additional account. In case of
sufficient contributions to the ‘administrationtsimembers were allowed to punish non-members
using a peer-to-peer mechanism. Another set incatpd a ‘warning system’: those contributing
less than the mean were asked to increase thdirlmaions in the following period. In case this
advice was not followed, they were punished by emount conditional on the earlier deviation
from the mean. Most of the sets, however, had ectlimutomatic punishment or redistribution
mechanism based on contribution ranks, with diffeeged punishment of the lower-contributors.
These observations give rise to four (not mutuakclusive) components capturing different
punishment and redistribution techniques. The carapts are formulated in such a way that the

guestion of whether a rule set satisfies it camiriguously be answered by yes or no.

la. Punishment and redistribution (puii)e rule set provides for either destruction pkat of a
playeri's points (punishment), or a reallocation thereofaivor of at least one other player

(redistribution), conditional oiis behavior

This condition was fulfilled for 75% of all rule tse Remarkably, in the first tournament, all rule

sets include either punishment or redistributianbath. However, only half the sets feature any of

1% See e.g. Yamagishi (1986), Ostrom, Walker, Gar(t@92), Fehr and Gachter (2000a, 2002), Denantr®oe et al.
(2007), Nikiforakis (2008), Carpenter and Matthdgfesthc.) for experimental studies, and Henrich &uyd
(2001), Boyd, Gintis, Bowles, and Richerson (2003guert et al. (2007), Dreber et al. (2008) fadttetical
approaches.



them in the final tournament, and those that de,radistribution. In other words, 'pure’ punishment
is no longer observed in the final tournament, ‘punishment” through redistribution or rule cost
assignment conditional on the player’s contributisnWhile this could be attributed to details in
the cost scheme implemented, it cannot be igndratdthe frequency of use of these mechanisms

steadily declines over time.

To obtain a better understanding of then rules, we introduce three further classifying ahles,
the first of which relates to the frequency withigththe deduction regimes played a role in the

game:

1b. Punishment or redistribution in every periodurfgP) punishment or redistribution (as

described in 1a.) takes place in every single round

This category makes the distinction between rulégl voundly punishment or redistribution and
those implementing thewnly periodically or even only once. A rule set #ting punEPprovides

for roundly deduction of points, a characteristattwas displayed by 13 out of 24 rule sets. In
terms of rule sets which exhibit characterigii, the fraction of rule sets withunEP decreases
from six out of six (eight out of ten in tournamemne and two) to two out of three (five out of

eight in tournaments three and four).
Another distinction can be made with regard to etayinfluence on the points to be deducted:

1c. Redistribution endogeneity (redEngunishment or redistribution (as described in) 1s.
administered by players themselves rather thamaatioally

Most rule sets (16 out of 18 rule sets witlm) proposed by our rule groups deprived the players
from any influence on the points to be deductededie contribution decisions had been taken.
Only in one instance, punishment was in the fornpeér-to-peer punishment as in the typical
public-good experiments with punishméntand in the other rule set, players contributingreno

than 14 tokens were allowed to jointly decide (tlylo a voting procedure) on the allocation of rule

costs among the remaining players.

Finally, we distinguish rules that involve a singt®ncentrated reward payment at the end of a

session as a special case of a redistributive rule:

1d. 'Big bonus' (BB)redistribution takes on the form of a fund paitbi and one distributive
action (the allocation of a ‘'jackpot’) at the efidonind 25

5 E.g., Fehr and Géachter (2000a, 2002).
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Figure 1: Frequency of punishment-or-redistribution chagastics by tournament.

There were three rule sets that involved roundlynpents into a fund that was awarded to the
highest-contributing player at the end of the retipe session (with an equal-split rule in casa of

tie). All of them were designed by the same rulzugr

The incidence of the rule components summarize@updnishment and redistribution over time is
depicted in Figure 1. As mentioned before, we @asclear trend away fropunrules, as well as,

within that category, from rules that prescribe ishment or redistribution to be effective in every
round. A 'big bonus' was employed by one rule griougll tournaments following the first one, and

endogenous administration piinwas only introduced twice, by different groups.

2. Feedback on individual behavior

Several studies (e.g., Milinski, et al., 2006, Sarield, et al., 2007) have shown that reputation-
building opportunities may be very effective in prating cooperation. A necessary prerequisite for
being able to build a reputation is having somellohidentity. Bohnet and Frey (1999) show that
identification alone suffices to increase the degrepro-social choices in prisoner’s dilemma and
dictator games. In principle rule sets could alteadentification, e.g. in terms of a fixed playér

to subjects, but in our seminars, this happenednmnority of the cases.
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2a. Feedback on individual behavior (IDplayers are informed not only on the sum of

contributions, but also on individual contributions

In fact, subjects were provided with identity-bageedback only in one third of all rule sets. The
remaining two thirds of the rule sets did not pdevieedback based on identity numbers, and not
even on individual contributions. In two casesypla faced a rather special situation we also want

to separate: players under these two rule-setsatideceive any feedback on contributions at all.
2b. No feedback on contributions (noEB)e sum of contributions is concealed from tregygts.

In both cases, this rule was coupled with a ‘bigusiaa severe punishment action of the lowest-
overall-contributor at the end of the game, unkegse-specified cumulative contribution level had
been achieved by the grotfpln the first instance of the rule-set, a consideraamount of
contributions was achieved (1271 tokens, as comdparéhe 834 required to circumvent the 'big
malus’). Not being satisfied by the efficiency asi@d, the group modified their rule-set, asking for
a group-contribution of 1667 tokens, which the plagup failed to comply with by a margin of
120. The application of the 'big malus' led to sadtrous result in terms of efficiency and the grou
abandoned this strategy.

3. Communication: subject-to-subject and "lawmaketd-“people” (framing)

Another tool that has proven to be very effectimeimducing cooperation in social-dilemma
situations is communication (e.g. Isaac and Walk€88, Ostrom, Gardner and Walker, 1994,
Cason and Khan, 1999, or Brosig, Weimann and Oeken2003). Therefore, we would not have
been surprised if our seminar participants haduotedl elements of communication in their rule

sets, such as a pre-play chat, or the selectios@mskquent distribution of pre-specified messages.

3a. Communication (commthere is some form of communication between pye.g. in form

of a signaling opportunity such as in cheap-tallcaments

To our surprise, rule sets rarely provided for algig opportunities, and no group implemented an
open-communication component in the form of a airtthat-room. Only in the final tournament,

one rule group in each seminar opted to allow pEye engage in signaling behavior through a
unanimity vote on a (non-binding) covenant, witludly renewal (contingent on that there have
not been more than two breaches in the past) apdriregy subjects to contribute fully in one case,

and periodical votes coupled with a proposed mimmutdi 15 tokens in the othé.

'8 We do not introduce an additional 'big malustgary, as the two rule-sets are already uniquelysified by the
noFB category. No other rule-set employed a 'big matus] thus, such a category would not add anyrmtion.

" The latter rule group envisaged the possibilitgledinging the minimum requirement in case of germetiaerence to
the covenant; however, their covenant did not sedde inducing the expected cooperation.
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While it has been shown that framing can substiytiafluence behavior in public-good games
(Ross and Ward (1996); Cookson (2000); for a dffierconclusion, see Rutte, Wilke and Messick
(1987); Rege and Telle (2004)), we did not expeat subjects to make an attempt at
contextualizing the situation. Even neglecting #tedies not finding a framing effect, we had
reason to believe so: all subjects were — by therperienced players of a laboratory public good
and this was common knowledge. Furthermore, thegwkifas players) that the framing was

artificially imposed and had no relevance to thegactually played (for seminar marks).

3b. Some frame (framethe game is played after the issuing of an apfieahoral sentiments,
the advantageousness of the social optimum, orgesecial-welfare considerations), with a

background story, or even with feedback conditiamabehavior

Contrary to our expectations, less than half oful sets did without a framing (13 out of 24 had
some framing). Rule components classified as falimo this category include priming attempts,
such as the display of roundly changing statemsimtdlar to “One cannot live without trusting
others”. Further, they include individual feedbadaditional on behavior such as messages “To
live means believing in something. In our caseéhancommunity, thanks for that!” in case of a full
contribution. Or framing in the narrower sense, edting the contribution decision in contexts like

the building of a school in Afghanistan or publmogls arising in a local neighborhood.

To further distinguish rules making use dframe component, we separate those containing a one-
time appeal at the beginning only from those emsarepeated messages.

3b. Frame in every period (frameEPRJn appeal, a background story, or behavior-cardit

feedback is displayed in every single round.
Out of the 13 rule-sets containindgrame six also hadrameEPas a characteristic.
4. Participative elements

Experimental studies like Ostrom, Walker and Gardii®92) and Tyran and Feld (2006) have
shown that increased participation opportunitiesdléo more cooperative outcomes. We were
curious to find out whether our subjects would @ptte this and implement features of

endogenous rule adaption or even rule change.

4. Endogeneity (end}he rule-set provides for institutional changeaasonsequence of either

player behavior or a vote
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Figure 2: The use of communicative and participative eleismener time.

Indeed, such features are used increasingly towtaedend, however, only one fifth of all rule sets
contain them and in one of the seminar groups, ®lements are introduced only in the last
tournament. Examples of endogenous rule featuresaarote on removing any features that go
beyond the basic game after the eighth round omtineduction of peer punishment contingent on

players paying for a monitoring institution.

Figure 2 illustrates the occurrence of rule compt®2. to 4. over the course of the seminar. As has
been stated before, individual feedback was notidespread rule component, exhibiting a
downward trend over the four tournaments. Framegppeals and endogenous rule changes, on the
other hand, were used increasingly, while commuivieaelements where only introduced in the

last tournament by two out of six groups.

In Table 2, we summarize the frequencies of usdgthe different components and pair-wise
combinations thereof. Note that the componentsiatanutually exclusive, and, in the case of the
sub-categories of punishment or redistribution.,(penEP, redEnd andBB), even contingent on
the main categoryp@n). Therefore, the sum of border totals does notvepnany sensibly
interpretable informatiof Furthermore, note that our color shading alwaferseto the frequency

18f it was not for the contingencies among the phnient and redistribution components, the sum ofdrdotals
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of the component combination as a percentage ofotlhecomponers incidence. If, for example,
the cell (BB, pun) wears an orange coloring, teigwed to the fact that &liB rules are alspun
rules by definition. On the other hand, the turgeashading of cell (pun, BB) marks that the three

BB rules only account for roughly the sixth part bfpunrules.

What can be seen from Table 2 is that communica{mmmn) is never combined with a
punishment-or-redistributionpgn nor an individual-feedbackI) component and that no
feedback 1foFB) is only combined with framing (in half of the es3, apart from the 'big malus'
reported above. One finding that comes as a sergishat feedback on individual behavitdD)
never goes together with a frame in every perfoah{eER andID and some frameframég go
together only once, even though neither categoexisemely rare among the rule sets. Thus those
engaging in the psychological techniques of framimgming, and appealing explicitly chose to

render others’ individual behavior opaque.

Punishment and redistribution Feedback on Communication Particip. | TOTAL
individual behavior elements
pun punEP  redEnd BB ID noFB comm frame frameEP end

2 3 8 2 0 6 3 3 17

1 5 0 5 3 1 12

redEnd 2 1 2 0 0 0 2 2

BB 3 3 0 0 0 3 2 0 3

ID 8 5 2 0 0 1 0 2 8

noFB 2 0 0 0 0 0 1 0 0 2

comm 0 0 0 0 0 0 2 1 2 2

frame 6 5 0 3 1 1 2 6 2 11

frameEP 3 3 0 2 0 0 1 1

end 3 1 2 0 2 0 2
TOTAL 17 12 2 3 8 2 2

Table 2: Usage of rule-set components (border totals)@dwise contingencies; colors highlight
the frequency of the component combination as eemage of the row component’s incidence: O-
10% (blue), 10-40% (turquoise), 40-60% (green)96@s (yellow), 90-100% (orange).

A table classifying the different rule sets accogdio our characteristics can be found in Appendix
B (see Table B2). The classification is also usedtfie typicity analysis reported in sectiort®V.
Before we do so, we explore the performance ofsrebehibiting a certain component, in order to

assess whether the rule-adjustment process wehe'imght direction’ in section IV.

divided by the number of rule sets would be intet@ole as the average number of rule componentkget

% To run a typicity analysis, characteristics digpla by less than half of all strategies have toeverted (such that,
e.g.,ID becomesolD, i.e., "subjects areotinformed on individual contributions but only dretr sum"), for
technical reasons outlined in Kuon (1993).
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V. Rule performance and rule adaptation

In the preceding section, we categorized subjects’ sets and established the frequencies with
which rule components were used in the differenirrtaments. In this section, we set out to
evaluate those components' contribution to theop@idnce of the rule set they are incorporated in.
Figure 3 gives a first hint at an answer, displgyoxplots of the efficiency levels achieved by all
rule-sets employing a certain component. JudgingFigure 3, one may argue that having
characteristics likeBB, comm and frameEP in one’s rule set seems to be a good idea, while
employingnoFB does not seem to lead to a good performance. amiexe this conjecture more
closely, we analyze our rule-sets using a simpdéribution-free measure of success. We rank the
rule sets by efficiency (with the highest rank egponding to the highest efficiency) and calculate
the average rank of all rule sets displaying aatertharacteristic. Comparing this to the median
rank of all rule sets provides us with an index tioe discriminatory power of the component.
Division by (n-1)/2, wheren is the total number of rule sets, finally normatizthe index to lie
within the interval [-1,1]. An index of 1 impliegat only the best-performing rule set displays this
component, while an index of -1 means that theatharistic is only made use of by the worst-
performing rule set. A characteristic that is enyplib in every strategy would lead to an index of O,
as would any component for which the sum of rankat®ns from the median above the median is
equal to the sum of those below itRfdenotes the rank of rule seandy;is the set of all rule sets

that exhibit characteristic our indexp; can be expressed as follows:

2 n+1
2 R ), 1Y 1>0

0, otherwise.

P =

This index is a rather simple approach assuminigeail separability of the performance of rule
sets, neglecting any interaction effects betwedsm camponents. Note further that the indices are
based on a relative ranking of marginal compondféces, and can therefore only explain
deviations from the median efficiency rank. Nevelglss, a virtual rank ordering of rule sets by
simply adding up the componengs'yields a surprisingly good prediction for the rasrklering by
efficiency: the Spearman correlation coefficientiEen the two rankings is = 0.55 p < 0.01)%°

If we take into account that not all componentstibuate to efficiency to the same extend, this is a

surprisingly high correlatiof: In Figure 4, we depict the indices for our ruleamtteristics,

20 Applying this analysis to the final tournamentywields a correlation coefficient of = 0.89 p = 0.0333).
Running a mixed-effects estimate of normalised deviations from the median rank on the indiceigh(wandom
effects for rounds, the interaction of rounds agmhisiar group, and rule groups), the rank correfdietween the
ensuing fitted ranks and the true ranks can besdniyp furtherr;= 0.90,p < 0.001).
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grouped by tournaments. The three components #eah $0 boast efficiency the most seem to be
the use of framingnot providing subjects with feedback on individual tdsutions, and
accentuating the supergame characteristic througlgdonus'. In contrast, a 'big malus' as in the
case of themoFBrules seems to be counterproductive. While the@wdforpun features other than

a 'big bonus' do not seem to make up a clear gicaross tournaments, this is notably different in
the final tournament. It seems that our subject® Haarnt to design efficieqgun mechanisms by
the end of the experiment. On the other hand, welss the seemingly successful mechanisms of
framing and communication (Figure 4c) do not perfas well compared to final-tournamegnin
rules (Figure 4b). When compared to rule-sets father rounds, however, they still score above

average.

social opdimum

ZB00 3200

Efficianay
2400

o
] Mash equilibrium
&l
o
=
=
all rule sais pun punEP redEnd BE 1] noFE oA frame frameEP end
[22] (17 (12} (2] (3] [B] (2] {2} {11} [B] i3

Figure 3: Boxplots of achieved efficiency levels, by rutengponents

Contrasting the efficiency-based indices in Figdreto their contribution-based counterparts
depicted in Figure 5, we see that the main diffeedres in that th&rameEPcomponents lose their
positive influence, whil&@oFB switches sides, which is at least in part owethéorealization of the
'big malus' in one of the two cases. This suggististheframeEPcharacteristics are not the most
cooperation-enhancinger se but that they achieve the amount of cooperatmay induce in the
most cost-efficient manner for our given rule-ceshieme. What may come as a surprise is that the
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increase in thggun mechanisms’ performance is rather limited. While ave well-aware that the
cost scheme we implemented may be prone to ertioessimilarity of the indices based on
efficiency and contributions may in our view beeirfreted as a sign of robustness of our rule-cost

scheme.
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Figure 4: rule-component efficiency indices a) for tournamsel-3 (upper panel), b) for tournament
4 (middle panel)), and c) for all tournaments (lowanel)). The numbers of rule-sets having a
component are given in parentheses; if none, tthexinvas omitted.

Based on our indices as a — however imperfect -saneaof success, let us take a look at the rule
changes over the tournaments as depicted in Figueesl 2. We observe that (i) punishment and
redistribution systems lead to low efficiency (amly slightly higher contributions) unless they
come with a 'big bonus', which corresponds withttkad away from such mechanisms. The fact
that the decline in the use piinis slow and only partial is surprising especiatiyseminar I, where
there was one rule group that managed to achiexenitjhest degree of efficiency within their

seminar in three out of four tournaments - usinigsuhat did not contain either punishment or
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redistribution. In fact, this was the only rule gpoto renounce the use of then component within
this seminar group. In other words, participantshie remaining rule groups fail to recognize that
not making use of punishment may actually be a atitive advantage: even in view of the
superior results achieved by their competitor grotiyey fail to mirror that group's superior
strategy?? In seminar II, rule sets abstaining from a 'mongtaanctioning of behavior do not
perform as well; in two out of three instancesythehieve only the second highest efficiency, the

third set following one of the two just mentionedtbird place.
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Figure 5: Rule-component contribution indices a) for toumaamts 1-3 (upper panel)), b) for
tournament 4 (middle panel)), and c) for all toumeats (lower panel)). The numbers of rule-sets
having a component are given in parentheses; i nihie index was omitted.

2 This reluctance to follow the good example of teeimpetitor group could, of course, easily be axm@d by
postulating a psychological bias to focus on cbotions. However, from our discussions with thejscis we got
the impression that they were well-aware of the ttaat high(er) contribution averages do not nemglydead to
higher efficiency, but have to be measured agaiotgntially increasing rule costs.
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In the end, is the use of punishment a bad idea/b&aot:;punmechanisms as designed in the last
round (i.e., redistribution of rule costs as thelyosuch mechanism) increase efficieity.
Furthermore, rules employing punishment or redistion in every single roundp(nEB
consistently and increasingly outperform otheoguder2 = Ppunerz = 0.25, Ppuneps = 0.6, for
tournaments two through four; for the first routttgre is no such difference as all rule sets ekhibi
punEBR. Adding the generally negative impactmfn the findings suggest there may be a U-shaped
productivity of punishment and redistribution inrmes of application frequency, yielding best
results for either roundly punishment or redisttitm, or none at all. Nevertheless, the fraction of
rule sets usingpunEP decreases over time. Finally, the use of a ‘bigusbat the end of the 25
rounds, making the supergame characteristic mdiensaclearly seems to enhance performance,
with an overall index opgg = 0.75. Nonetheless, only one of the six rule gsoused this rule
component. Looking at the general picture, whateae learn from our lawmaker's responses is that
the effects of punishment are far from being obsiand understood.

From Figure 2, we know that the use of ID-basedilfeek tends to decline over time. Figure 4
shows that this is not as surprising as it may seleencorresponding index for the first three raaind
IS pip,1-3 = -0.22. Hence, ID-based feedback does not sedmave a positive effect on cooperation
as long as there is no explicit award or commendator the possibility to be rewarded in an
ancillary game as e.g. in Milinski, et al. (2006prrespondingly, we observe the stated trend away
from ID, with three rule sets having the component infitlsé and five sets in the final tournament.
The abolition of the combination abFB with a 'big malus' is easily explained by the fiett this

attempt led to the lowest efficiency within thatrgear group on both occasions it was made use of.

Turning to components with some communicative eldmiee it between subjects or between the
'lawmakers' and their ‘people’, we observe thewoillg: the results of the two rule sets allowing fo
signaling do not allow for a clear conclusion, fimglits expression in the corresponding index of
Pcomm s~ O despite an overall index pfomm= 0.38. While one of them led to 87.4 % of thegilole
efficiency (70.1 % of possible contributions), théer obtained only 68.8 % (20.9 %), compared to
an overall average of 71.1 % (51.1 %). On the otfa@rd, rule groups implementingrame were
correct in doing so, judging by their success:ithplementation of some form of framing, be it a
moral appeal or a story of building a school indgistan and behavior-contingent feedback ("You
did a good job on this one. The citizens of Kandaita watching you with enthusiasm and getting
you some fresh water."), led to indicesggfme = 0.30. This is reflected in the slight trend toslsa

framing, with two rule sets in the first tournameand three or four sets ever after. However,

% Unfortunately, a meaningful statistical comparissing e.g. conditional average payoffs is not ipissgiven rules
containing a feature and those not containingféasure within a seminar group are not independent.
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subjects do not seem to have noticed that ruleesepdoying the framing in every period tended to
perform even slightly bettepfameer = 0.35): in the final round we only observe onelsset.
Finally, having the ‘people’ participate in the @hg of their world through endogenous features

tends to foster efficiencyfnq= 0.24), while the figures for contributions aralaguous: in the first

cont cont

round,p ¢, = 0.6, while in the last roung,. i, = - 0.2. Note, however, that we only observe two

rule sets containing thendcharacteristic.
Do 'lawmakers' change their rules for the better?

The final tournament was the most decisive for shiegdents’ success in the seminar and the
intermediate tournaments were meant to improveulesets and their lower weights in the final
grading enable experimentation. Participants haweessfully used this opportunity. The median
efficiency from the third to the fourth (final) tomament increases significantlys{p= 0.0625, pair-
wise two-tailed Wilcoxon signed-ranks test, whegg gienotes the p-value for the test between
tournament x and y), whereas it does not betweeflitst and the second and between the second
and the third, respectively{gp= 0.3125 and 3 = 0.625). What did the rule groups do to achieve
this improvement? To find an answer to this questmd possibly shed some light on typical
mistakes and typical improvements, we performegpécity analysis based on the characteristics

introduced in section Ill.

V. Typicity analysis

The preceding analyses considered the rule compoirersolation and estimated their contribution
to the rules’ efficiency. In the following we anaby the interdependencies of the rule sets’
characteristics with a typicity analysis. This typk analysis, introduced by Kuon (1993) and
successfully implemented e.g. by Selten, Mitzkewitd Uhlich (1997), is used to determine what a
'typical strategy' or, in our case, a 'typical ralt' is and what the typical characteristics eséh
rule sets are. The two measures are interdepegdatettwined: the typical rule sets are the ones
that carry the typical characteristics and thedgpcharacteristics are the ones that occur irc&pi
strategies. Technically the typicity analysis ie #olution of an Eigen value problem, providing
weights for the rule sets and the characteristiggicities of characteristics add up to one and are
all equal to one divided by the number of charasties if the number of strategies containing each
of these features is the same, such that the oeapwvalue of the number of characteristics forms
the natural reference point against which typisitieay be evaluated. On the other hand, the more

typical a rule set's features are, the more typsgctie rule set itself. More precisely, the typiof a
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rule set is the sum of its characteristics' tyjsit* Once the typicities of rule sets and
characteristics are established, we can look foetladr typicity is in any way correlated with
efficiency and thus assess how well-targeted objests were in terms of their search for better
solutions. Given we have found rule sets in thalftournament to perform better than those in the
preceding tournaments, we run two distinct analysethese two sets and compare their typicities

to find out how the typical rule sets differed. TeaB lists the corresponding component typicities.

| pun punEP noRedEnd noBB nolD FB noComm frame noFrameEP noEnd
p [j,1-3] -0.086  0.040 -0.019 -0.114  0.170 0.038 0.000 0.448 -0.212 -0.019
p [,4] 0.333 0.600 0.000 -0.200 -0.040  0.000 0.000 0.000 -0.120 0.067
Typicity in trnmts 1-3 | 0.113 0.085 0.115 0.111 0.076 0.113 0.127 0.057 0.089 0.115
Typicity in trnmt 4 0.073 0.050 0.136 0.110 0.113 0.136 0.098 0.090 0.119 0.075

Table 3: Performance indices, as introduced in sectioflinés 1 and 2); rule component typicities
over the first three and the final tournament @ir.eand 4). Note that some characteristics have
been reverted for the purpose of the typicity asialybecause — for technical reasons — the
characteristics have to be formulated such thatnlgority of rule sets carry it. Therefore, for
exampleredEnd has to be reverted intooRedEnd and BB has to be reverted intopoBB The
performance indices reported in lines 1 and 2 spoad to the changed component formulation
and may hence be different from those reported @bov

What we see in Table 3 is that the change in ralaponent typicities largely corresponds to the
frequency changes we know from Figures 1 and 2 Aism Table 3, we observe that a positive
component performance in tournaments 1 to 3 doésnecessarily lead to an increase in the
component’s typicity. Furthermore, we find an irasig diversity in rule sets: average rule-set
typicity declines from 0.888 in the first tournameén 0.773 in the final one even if we base these
averages upon final-tournament typicities. Thia dear sign of a 'divergence’ of rule sets. Ihtlig

of this fact, a new question arises: is there mtoon denominator' in the sense of a typical rule se

as a paradigmatic institutional setting to employ?
Is the typical rule set a good choice for a (benkard) lawmaker?

In Table 4, we present the correlations between tyicity, on the one hand, and contributions and
efficiency, on the other. What we see is that dljetiaere is no correlation of rule typicity with
either contributions or efficiency. This statembéas to be qualified slightly, as the typical rué s
seems to improve over time, even if none of theetations becomes significantly different from

Zero.

24 For a thorough discussion of the mathematical gntigs of this method, cf. Kuon (1993).
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Correlations rule typicity and contributions rule typicity and efficiency
between... (p-value) (p-value)
Overall 0.010 (0.964) -0.185 (0.410)
- 0.235 (0.653) - 0.059 (0.912) |1 tourn.
Tournament 1 -3 | - 0.133 (0.623) | - 0.200 (0.783) -0.217 (0.419) - 0.500 (0.450) | 2" tourn.
0.300 (0.683) 0.500 (0.450) |3 tourn.
Tournament 4 0.257 (0.658) 0.086 (0.919) 4™ tourn.

Table 4: Correlations of contributions and efficiency witkle typicity

The lack of a correlation between rule typicity afficiency may be due to the presence of initial
“typical mistakes” that are only hesitatingly doaaay with. Most prominently, and as already
discussed in section 1V, the usemfn seemed to generally decrease efficiency, as @ddtm-use
of a 'big bonus' if gun regime was introduced. What is most surprisingzeoagain, is the
reluctance of rule groups to follow the better eparof other rule groups obtaining better results

by not committing these mistak&s.

Notwithstanding, the redistribution rules of thedi round are far more cost-effective, and thus,
efficient than their predecessors. As “typical ioygments” we would classify the increasing
typicity of framing and the decline in the typicityf ID-based feedback. Finally, signaling

opportunitiesare introduced in the final round, while open commaitiien, leadership arrangements

or opportunities for ostracism are not.
The (tentative) rule of choice

What would be the rule of choice were we to comstane solely based on our analysis? There
would be a redistribution mechanism that is activevery round; its proceeds would (partially, if
not completely) go into a ‘jackpot’ that is to lweaeded to the player contributing most over time.
There would be no identity-based feedback but ahaxge of declarations of intent. Finally, we
would try to activate social norms by some framwith individual, behavior-conditioned feedback
messages. Such a rule would be very close to st by rule group 4 in tournaments 2 and 3 and
would have a typicity of about 77 %. The differetcghe two observed rule-sets is the addition of
an exchange of declarations of intent. Of courseh & “cocktail” of rule components may have to
pay tribute to the possibility that combining rdéatures may lead to crowding-out effects, as e.g.
Reeson and Tisdell (2008) have found for the coatlmn of suasion (categorized as framing in our

study) with a minimum contribution.

% As has been discussed before, in seminar |, wédAmve expected rule groups to copy the absteofipuin
regimes, while in seminar Il, it seemed to be nadstious after the second tournament that a 'bigiamas a good
way to go.
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V1. Discussion and I mplications

This paper reports on a novel approach in studyasgtutional frameworks to overcome social
dilemmas. The novelty of the approach lies in catgly transferring the institutional design
process to the subjects. Previous studies haveereitonfronted subjects with predefined
institutional rules or given them the choice witlan experimenter-defined rule set. The present
approach allows us to study the emergence andajaweint of institutional rules when subjects are
unbound by any rule pre-specifications. We makeahemarkable observations. First, punishment,
in various disguises, was the initial focal poirit @l groups. This is noteworthy because
punishment is an extensively studied mechanisnhenliterature and this result is a clear support
for the importance of punishment rules in publiod® settings. Remarkably, however, punishment
mechanisms were not designed in the form of pearshment, but rather in the form of pre-
specified rules of deduction and/or redistributmmtingent on complying with provision targets.
These provision targets were either fixed levelg. (®ill provision) or contingent on the other gpou

members (e.g. not being the lowest-contributinggip

A second important observation, namely the rolefraiming, is rather unexpected. This is

noteworthy because subjects playing under thesesets were experienced players, who, in their
capacity as "lawmakers”, have a relatively deepewstdnding of the logic of the game and were
completely aware that the chosen frames have noection to reality whatsoever, but are pure
imagination. Nonetheless, framing was increasirgjfigsen and a successful means in achieving
efficiency. While one of the groups opted to tél subjects the public good was a school in
Afghanistan in two of the tournaments, another prcwad its subjects play in a virtual

neighborhood consisting of spouses and childrets, cogs, and rat poison. Yet other rule sets
displayed a "slogan of the round" such as: "Onlthinithe community, people are beings conscious
of their strength”, or moral appeals directly agksubjects to contribute. What this tells us ig tha

attempts at activating social norms through appealsven general moral statements tend to be

more than "just words": they seem to foster codpmraven amongst case-hardened addressees.

The third noteworthy finding is that subjects rendggormation on a player’s fellow providers
rather opaque - and that this tends to be a suotedgtegy. The implications are not straight
forward and call for further research. Conditiopalboperative subjects are assumed to align their
provision with what they believe others will cobtite. Providing them with detailed information
on past contributions of their peers may yield mhest precise basis for the calculations. Yet, it
seems that a certain degree of opaqueness by rjogidipg the average contribution is more

successful in enhancing cooperation. A possibldaggtion may be that the reduced information
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precludes individual comparisons detecting advadag as well as disadvantageous inequalities
with respect to the other players. Even if thesamarisons do not lead to equilibrium predictions
different from the Nash equilibrium resting on th&sumption of money maximizing actors, they
may be important determinants of contribution dymamEngel and Rockenbach (2009) find
individual payoff comparisons, and in particulaperenced disadvantageous inequality to be a

major source for the decline of contributions.

Interestingly, we also see prominent rules not ubgdsubjects. Leadership opportunities and
ostracism were not present in the rule sets a®dliiitionally we find that communication is not
used apart from scarce attempts to provide for i@ signaling opportunities, such as non-
binding ‘contracts’ specifying a contribution withe threat of abolishing the ‘contracting’ option
after the third breach of agreement. Open commtiaicahaving proven to be a very effective
mechanism in resolving social dilemma situatithsias not introduced at all. When we asked for
the underlying reasons at the final meeting ofdéminar, we were told communication was not
introduced because subjects thought it would nokwaod it would cost too much. In other words,
it would seem this very effective mechanism is trosted enough to give it a try in a tense

situation.

What are the implications of our study? Subjectsigie centralized punishment regimes.
Interestingly, these regimes have so far been liargeglected in the experimental literature.
Notable exceptions are Guillen, Schwieren, anditaf(2007), looking at a step-level public good
with multiple (cooperative) equilibria, and, morelavant to the present study, Tyran and Feld
(2006) who address the question of whether a “iaild’, i.e., a punishment mechanism that is too
weak to enforce cooperation, may neverthelesstieadhigh level of contributions. They find two
remarkable effects: (i) “mild law” does not leadhigher cooperation rates if exogenously imposed,
but (ii) when endogenously introduced, cooperaismoosted. The first observation fits nicely with
the limited success punishment regimes have irefiogt contribution levels in our setting, the
second may hint at the reasons for that. With tweeptions, rule groups introduce “mild law”
centralized enforcement institutiomsthout conveying their subjects an opportunity to chatige
institution. In other word, the introduction is @g&nous with respect to the rule group only. On the
other hand, the two punishment regimes involvingogrenous features (the possibility of removing
the institution by majority vote, for instance) se#o perform worse in our study. In light of this
fact, further research on the issue seems necessary

Our second main finding, the frequent and successie of framing in an environment of case-

% E.g., cf. Ostrom, Walker and Gardner (1992), msRy, Weimann and Ockenfels (2003).
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hardened players, is particularly strong and hagraé important implications. One is that the
neutral frame commonly used in laboratory studies/read to a biased estimate compared to
cooperation in real-life settings. While most ‘frizugn experiments’ in the economics literature tend
to examine presentation effects, such as the aiimgaof a ‘public good’ game with an equivalent
‘public bad’ game in Sonnemans, Schram, and Offar(d@98) or the juxtaposition of a positive-
frame investment in the public good and a negdtiame purchase of the private good in Andreoni
(1995), there has also been research on contezdtiahi. Cookson (2000), for example, shows that
already having subjects calculate the effects oheion on group income rather than individual
payoff can increase cooperation significantly. krhan, Samuels, and Ross (2004), on the other
hand, show just how important the context is. Boddon older psychological research, they have
subjects play identical prisoner’s dilemma gamesned either the “Wall Street Game” or the
“Community Game”. What makes their findings extdioarily strong is that, while the context
played a very substantial role, the players’ bebraii real-life situations — as seen through others
knowing them well — did not matter at all: peopleomvere expected by others to default were no
less likely to cooperate than those who were expeit do so. In other words, and relating it to our
study, context seems to play so important a rol thworks even when players know it is
completely artificial. Bearing in mind the manyrigs we see in commercials that are obviously

and completely unrelated to the promoted prodhd,hay not be such a big surprise, after all.

The low fraction of rule sets making use of dethileedback on individual contributions, finally,
points to yet another issue that has not beenaddky experimenters. While we know from Croson
(2001) that individual feedback in the voluntaryrttbutions mechanism does not change average
contributions but does increase their variance, step-level public good Croson and Marks (1998)
find decreasing average contributions for detailmst anonymous information on others’
contributions. When individual contributions aremlayed alongside constant player-IDs, average
contributions increase. In other words, feedbacktersf’ However, in a standard game with
punishment, the effects of different types of fesabare still unknown. In public-good games with
peer-to-peer punishment, detailed feedback is &akdout in a central-authority setting, this ig n
longer the case. Out of the studies using a cérghimechanism, Tyran and Feld (2006) do not
give any feedback at all, while Guillen, Schwierand Staffiero (2007) do not give individual
feedback. In other words, in terms of the feedhadvided, neither allows for a comparison with
existing peer-punishment studies. It is left taHer research what role ID-based feedback may play

in a public-good game with centralized punishment.

2" Another example fort he importance of feedbacklwaseen in a recent study by Nikiforakis (2009owtudies the
effect of providing ID-based payoff information @gposed to information on individual contributiokte finds that
in the payoff condition, contributions are signéfittly lower.
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Appendices
Al. Information on the course of the seminar
Welcome to our simulation-game seminar “socialrditea”

During this semester, you will have the opporturtity participate in a business-game type of
seminar. First, you will gain experience in intemag with other seminar participants in the
particular “game situation”. Afterwards, you wilkedelop “sets of rules” for the game situation
within groups, gain experience with implementinggé rules, and have the opportunity to refine
these rules.

Schedule:
1% appointment, 1®april, preliminary meeting:

Today we will clarify two things, above all: whithsks you are expected to comply with in

this seminar, and how your grade is going to bepmsad based on this.
2" appointment, 2Bapril, I round of play:

After being handed out the instructions for the gayou will gain first experience with
playing the game in randomly allotted groups. Femttore, you will be randomly divided
into groups of 4 in which you will have the oppanitly to successively develop a set of rules
for the game situation during the weeks to come. dimplicity, we will call these sets of
rules “virtual rooms” (vRoom). Please appoint atashperson for your group by*3viay,
whose contact details are given to us for possbtpiiry calls.

Important note: You will be randomly allotted tovRoom in each round of play, and you

will not know with whom you are interacting in a @8m in any of the rounds.
3 appointment, 8 May, 1™ closing date:

Handing in the rule set by midnight of the respextiay; rules are to be handed in including
a documentation in which you shortly (max. 2 pagegose your deliberations on the set of

rules handed in.
4" appoi iy d ; wei .
ppointment, 10May, 2'° round of play (single-weightet):

First-time play in the newly-designed vRooms; yeili, again, be randomly assigned to
your respective vRoom, and therefore, you cannahton playing with the same people as the

week before, nor with other members of your ruleugr.

5™ appointment, 17 May, Ascension Day; handing-in of th& 2ule set
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6" appointment, 24 May, 3% round of play (single-weighted)

7™ appointment, 3 May, handing-in of the'3rule set

8™ appointment, 7 June, # round of play (double-weighted)

9™ appointment, 14 June, handing-in of thé"4ule set

10" appointment, ZLJune, & round of play (final round) (triple-weighted)
11" appointment, 12 July, final discussion in the large group

12" appointment, 31July, handing-in of the field reports

Your tasks:

- participating on all appointed days is an absohdeessity for this seminar, as otherwise

there cannot be any play in at least one vRoontlabe of severe illnesses, we ask for the
earliest possible notification!

- active participation in 5 rounds of play

- active participation in designing a rule set foe thame situation. Additionally, a short

motivation for your rule set. (Group task)

- preparation of a seminar paper in which you anajyse experience made in the seminar

and in which you concludingly evaluate your rulée giadividual task)

Composition of your grade:

seminar paper and documentation of the rule sét4: 4

individual play: 30%

performance of your group’s rule set in the efficig tournament: 20%

final discussion: 10%

The efficiency tournament of rule sets (vRooms):

Efficiency will be defined as follows: the sum oidividual payoffs within the vRoom minus rule-
set costs as a fraction of the sum of maximum ptsgiayoffs without rule set. l.e., if players “do
very well” under your rule set, you will earn panin the efficiency tournament of vRooms. In
order not to give you any incentive to play “worse”vRooms of others, your individual payoffs

from the round of play are also taken into accdanyour grade.

Note, furthermore, that the efficiency that emergegour vRoom during rounds of play 2 and 3
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will contribute to your overall score in the effcicy tournament single-weightedly, while
efficiency gained in rounds 4 and 5 will be weighteice and three times, respectively. This is not
the case for individual payoffs.

What is a “rule set”, what does its implementatiost, and which rule sets are feasible?

To start with, a “rule set” is everything that cdule introduced to induce the players to perform
actions that increase the total sum of contribgtionthe corresponding vRoom. Exceptions are
technically unfeasible changes (or those thateasible only under prohibitively large costs, &g e.

to transfer the laboratory to the attic, providiiigwith a glass cupola), as well as ethically
guestionable practices (shoot other players, aeit thands off). Additionally, rules are excluded,

that make inferences about the true identity ofgis feasible.

As in “real life”, there is one thing to think altotthere ain’t no such thing as a free lunch” ey
rule to be introduced gives rise to specific colséd will be taxed by us according to the difficest

the introduction/implementation of the rule wouldal in “real life”.

In addition to the dates appointed above, each pgrshwould arrange with Mr Wolff for a
consultation hour on the Tuesday or Wednesday gmegeeach handing-in of the rule sets to
discuss the costs of any potential rule set anfintb out whether specific rule changes are not
possible due to technical, ethical, or other reas@md to thus be able to change the rule set
accordingly in this case. It is up to you to decm® how many group members go to these

consultation meetings.

A2. Instructions for the basic game

Instructions for the experiment

General I nformation:

At the beginning you will be randomly assigne®tgroups of 4 participants. You will not be
informed about the identity of the other group menrsb

Cour se of Action:

In every round, you will be given an endowment @fdints you can invest in a common project.
You have to decide how many of the 20 tokens yewjaing to contribute to the project. You will
keep the remaining tokens.

Calculation of your payoff in stage 1:

Your period payoff consists of two components:
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« tokensyou have kept = endowment — your contribution to the project

e earningsfrom the project = 1.6 x sum of the contributions of all group memws/ number
of group members

Thus,your period payoff amounts to:

20 — your contribution to the project
+ 1.6 x sum of the contributions of all grampmbers / number of group members

The earnings from the project are calculated adegri this formula for each group member. The
total payoff from the experiment is composed ofghm of period payoffs from all 25 rounds.

Payoff scores will remain anonymous, i.e. no pgodict will be informed of the payoff score of any
other participant.

Please notice:

Communication is not allowed during the whole ekpent. If you have a question please raise
your hand out of the cabin. We will then come to ymd answer your question privately.

Good luck!
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Table B1: summary of all rule sets with eliciteatrdoution levels, achieved efficiency and costgarding to seminar, group, and tournament round

Seminar Grp Tournament 1 Contributions |Efficiency Costs Tournament 2 Contributions | Efficiency Costs (variable
(variable costs)
costs)

1 1 - endogenous state authority 825 2277 218 - (lagged) 668 1747 654

- punishment (158) punishment after (454)
- endogenous redistribution warning
-1D
2 - trial rounds 550 1968 362 - redistribution of 641 2085 300
- punishment (62) rule costs (0)
- redistribution - no feedback (but
own payoff)
3 - punishment 789 1625 848 - roundly varying 533 2270 50
-ID (648) background stories (0)]
- individual messages
2 4 - punishment 1437 2302 560 - punishment 1795 2822 255
-ID (310) - redistribution (5)
- individual messages - individual messages
- big bonus
5 - punishment 361 1915 302 - minimum-effort 1725 2583 452
- redistribution (102) - appeal (252)
6 - punishment 597 1829 530 - no feedback 1271 2263 500
- appeal (280) - 'big malus' for (0)
minimum-contributor
if welfare < 2500
(before rule-costs)
- appeal




Seminar Grp  Tournament 3 Contributions |Efficiency Costs Tournament 4 Contributions | Efficiency Costs (variable
(variable costs)
costs)

1 1 - redistribution 734 2150 290 - redistribution + 1449 2661 208

-ID (90) redistribution of rule- (8)
costs
-1D
2 - (endogenous) redistribution 27 2076 300 - redistribution of rule 978 2486.0 101
rule-costs administered by high- (0) costs (every 4 round) (0)
contributors - vote on institution
-1D
3 - individual messages (changird93 2372 50 - cheap-talk contract 1411 2796.6 50
every round) 0) (full contribution; no (0)
longer available after
3" breach)
- roundly appeals
- individual feedback
2 4 - punishment 1091 2291 364 - redistribution 2000 2850.0 350
- redistribution (114) - big bonus (0)
- individual messages - example in
- big bonus instructions (msg)
5 - minimum-effort 2000 3000 200 - cheap-talk contract 418 2200.8 50
- punishment (0) offered every 8 (0)
- redistribution round: endogenous
- appeal ‘minimum-
contribution’
- individual messages
6 - no feedback 1547 1828 1100 - appeals every”S 390 2184.0 50
- 'big malus' for minimum- (600) round (0)

contributor if welfare < 3000

(before rule-costs)
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Legend (fixed rule costs):
appeal (50)

big bonus (0)*

'big malus' (100)*

cheap-talk contract (50)

endogenous state authority (0)

example in instructions

ID (200)
individual messages (50)*
minimum-effort (0)*

no feedback (but own payoff; 0)
punishment (0)*

A statement is displayed to subjedizréehey play the game. The statement is possdpgated everly rounds. Usually, the
statement would appeal to moral values and/or apgsentiment.

In every playing round, points aegldcted from the players conditional on their dbation behavior and transfered into a ‘jackpot
account' applying the formula for redistribution.tAe end of the 25 rounds, the ‘jackpot' is awditdehe highest-contributing
player, with an equal-split rule in case of a tie.

The lowest-contributing playsmpiunished by 200 points if the group does noteaeha certain welfare benchmark. Costs are
calculated as if the player is deducted 8 point eaund (Total welfare cost in case of applicat@®0 + 400 = 600 points).

Players are given the dppity to vote on a ‘contract' requiring them emtibute a specified amount of tokens. The cohigac
‘enacted’ only in case of unanimous consensusenbetment' does not have any material consequdnoesse of the endogenous
'minimum-contribution’ levels, players were meantote on increasing the initially specified leeéll5 tokens by one token in case
of full compliance.

Individual contributions are disclosed if the graopests 4 points into a secondary public good ladhtnation’;
individual contributions to this 'administratiormot surpass 2 points. If the 'administratiofcasstituted’, its
contributors may engage in peer-to-peer punishifoest schedule as punishment

An example specifying the payoffs of a single frisler amongst full-contributors is contrasted te gayoff of a full
contributor amongst equals.

Players are given fixed ID numbers andtinfed of individual contributions of all players &y number.
Pre-defined messagesnaiically displayed to players conditional on theghavior in the game.

'Redistributing’ back 'surplaentributions': any tokens contributed by a playarhich surpass the smallest contribution made by a
group member are returneditaiminished according to the redistribution foramyubefore the sum of contributions is multiplied by
the public-good factor.

Players do notixecany feedback (except on their own payoff), ex@n about the sum of contributions.

Deduction ofpoints,x < 9, from a player's income from the public-good adaay to the formula:
Cost(x) = x?/4 These costs are born by all players if punishrgeatiministered automatically, and by the puniglglayer in case of
peer-to-peer punishment. Higher deductions areildesbut no perfect punishment automata are availan this case, players
either have to administer punishment themselvesporcontributions are punished only with a cerfaiobability. The
corresponding automata have additional fixed costs:
High probability punishment (probability of dedwsti= 1/2): 600 points
Low probability punishment (probability of deductie 1/10): 200 points

(lagged) punishment after warning (0)* A warningsisued to a player who does not comply with aifipdccondition. In case of repeated non-compliartice player is

36



(endogenous) redistribution (0)*

redistribution of rule costs (0)*

punished automatically as described urmierishment

Transfer of poifntsn one player to another/others. The pointslalle for allocationy, as a function of points deductegiare

determined according to the following formula:
y = sgrt(x - 1) + 1 In the case of endogenous redistribution, indiglicplayers (determined in correspondence to tweitributions)

may decide on the reallocation of points.

In contrast teettiefault case, rule costs are allocated uneqaalbyng players. Under rule sets of this categoayask are told they
have to bear different shares of the rule costenldipg on their contribution behavior.

roundly varying background stories (50he public-good is framed in a different way inteasund. An example for a framing would read: "tuy neighborhood, cats are

trial rounds (100)

poisoned more and more often. Residents of theaaeeaorried that the rat poison laid-out may &lse@aten by dogs or even by
little children. They are forming a vigilante groumpcharge of combing through the streets for itagties and to collect the poison.
As you do not have the time to participate in thest@vities, your family is thinking about donati€d0 for support. Do you want
that?", followed by a yes-or-no decision. In caka to", the story goes on: "It could be youldittiaughter who swallows such a
toxic bait. And do you want to lock up your cat thieole day long? The vigilante group is a goodghimow much do you want to
give them? It's for the safety of your family?"

Players experience the ruldaet small number of rounds without payoff consatpes before they play the game for 25 rounds.

*Rule features marked are feasible only in conjiamctvith monitoring; a monitor requires costs 0D38bints, independent of whether she announcesttberved

contributions as ifD or not.
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Table B2: Classification of rule sets accordingh® characteristics described in section 3; thie taecifies for each rule set whether it displdysa certain
characteristic or not (0).

T
(o9)

Tournament Seminar Group pun punEP noRedEnd noBB noComm frame noFrameEP  noEnd minEff°

1 1 1 1 0 1 1 0 0 0

w

[
ocoubhwNrRrloodMwNNROoORWNROOMWN
cororprlkrrrorrrPFoORrRrORRIRPRERERRE
coroorjlorroorlocoororolrrrErper
PFRrRrRrRRPRPPRPRPRPRRORFPRPRRPRRRRPRRRR
FrRroOoORrRRRPRORRPRFPRORRRIRPRRRERR

)

I—\I—\I—\I—\I—\OOI—\I—\I—\OOOI—\I—\I—\I—\I—\I—\I—\I—\OOO%
PFRrRrRrRPRRoOoRRRRRIORRPRRRIPRPRPRPRRERRR
RFoOrORRRPRPRRPRPRPRPRRERRPRRRRRRIRPRRRERPR
PFRrRrRrRoOOlORRrROOFPRRROO|FPORr OO
PFRrRrRORRFPrRoORRIFrRrOORRIFOR R RR
RrOoOroOoORkRPRRRrRORIFRPRRRRRIRPRRRERPR
cOocoocoocooloroocoooloroocooojloocoo oo

° The categoryninEffis only listed for completeness. Those rule-sesfgldying a “1” in this category were eliminateda tmr analysis, and the
category was deleted.
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