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Abgtract.

We present the results of a new laboratory experiment designed to mimic the ways in which credit
bureaus will dter microfinance markets. Where loans are taken in groups, bureaus can build
reputations for borrowers a the group or the individud level, and the optimd contract is not
obvious. In a modified public good game with gection and re-assgnment played by Guatemadan
microentrepreneurs, we find the use of group reputation to be effective in increasing contributions.
Given the cogts of transtioning microfinance bureaus to the sharing of individual information, our
results suggest that this change would not be cos effective.



1. INTRODUCTION.

A key lement in the success of microfinance joint ligbility lending has been its ability to harness
socid cgpitd and dynamic incentives in orde to combat asymmetric information (Bedey & Coate,
1995; Ghatak & Guinanne, 1999; Karlan, 2005; Tedeschi, 2006; GinZ et d, 2006). But, with the
passage of time, competition and mobility have increased, weskening the efficacy of these
instruments and leading to increasing recognition that these markets must aso be fortified by more
formdized inditutions such as credit registries and credit bureaus (Gadindo and Miller, 2001,
Mclntosh and Wydick, 2005; Luoto et d., 2007). Credit bureaus are privae arrangements among
individua financid ingtitutions to share information on their clients. Theory and empiricd evidence
have shown that the use of credit bureau can induce an improvement in loan repayment and credit
market performance (Pagano & Japdli, 1993; Vercammen 1995; Padilla & Pagano 1997; Jeppdli &
Pagano 1999; Brown and Zenhder, 2007).

Trying to extend credit reporting to joint ligbility lending, however, raises an interesting set of
issues as to how information on group-based outcomes should be incorporaed into individud credit
reports. By creating a system of individua records shared over alarge number of potentid lendes,
credit bureaus introduce individua incentives tha generate tenson for clients who had previoudy
operated undea strong group incentives. de Janvry et d (2008) uncover severd ways in which group
and individud incentives are in tenson during the introduction of a microfinance bureau in
Guaemda, and similar tensions existed for Peru@ MiBanco (Ferreyra, in | FC 2007, p. 20) aswell as
in South Africa (IFC, 2006, p. 62). Currently, lenders report to bureaus on the behavior of the
borrowing group to which the individua belongs and the size of the group.' Reporting individud
behavior however would gregtly increase the vaue of the reported information for its precison on
individuals and its use in credit scoring. At the same time it may further undermine group incentives
that serve important functions in sdlection, insurance, and control of mord hazard. The net gan
may be ambiguous, as dready noted in the context of the choice between individud and group
liability (GinZ & Karlan, 2006). The policy question, then, is the extent to which regulators should
push these microfinance bureaus to operate more like the fully individualized commercid bureaus or

not.

! This s partly because many microfinance lenders a present do not digjtally track individual repayment for
loans made to groups rendering individua reporting on group loansimpossible with their current systems. It
is also the outcome of compromises between lendersthat are reluctant to provide detailed information on
their own clientsfor fear of competition (Padilla& Pagano, 1997).



Fied-based studies have not in generd been able to address such nuanced feaures of the
ingitutiond design. This is because most credit bureaus have a finely negotiated and very specific
form of information sharing in place, the result of addicate badance between heterogeneous lenda's
and a regulator. Field experiment evidence on this topic would be hard to come by, because the
information dructure of a bureau is a network atribute, and so not easly amenable to micro-
experimentation. We therefore gpproach this question through the use of laboraory experiments
designed to mimic the ways in which credit bureaus dter mord hazard and sdlection behavior in
groups.

Recent work in experimenta economics has illustrated the role tha reputation can play in
combating mord hazard and dlowing exchanges to take place. Brown and Zehnder (2007) propose
amodification of the dictator game that frames the exchanges as credit transactionsin the context of
a competitive credit market. They show information sharing to be criticd to inducing high
repayment raes that can sugtain the functioning of the market, in a context characterized by
anonymous relaionships. Huck & L Ynser (2009) compare the effect of sharing either individud or
group information. They show that when groups are smal, efficiency losses are smdl compared to
wha would obtained with individua reputation, sending an optimistic sgnd for environments
where individud reputations are difficult to form. The purpose of our experiment isto smulae the
creation of a credit bureau tha shares either group or individud information. In order to capture
the important features of group-based credit markets, we alow both the individua response to new
incentives and the endogenous change in group selection as bureaus dter accessto the market.

For this purpose, we developed three new variants on the public goods game. Groups of five
players start each sequence of two roundswith a @dection period@n which group are each assigned
a leede who gets information on past contributions of her group members and is able to gect
members & acos to hersdlf. A subset of those gected do not get reassigned to new groups, and
therefore gection imposes ared cost on players as they may be forced to st out on rounds where
they would otherwise win money. Thefirst order incentivesin this game are for leadersto gect low
contributors in order to improve ther return in the game and for membersto contribute enough not
to be gected. In addition, the leaders themselves are automaticaly removed from the game a the
end of the sequence, and reassgnment to the game for the following sequence is based on past
contributions, or @eputationOwith rules tha vary across the three games. This creates an additiond
incentive for players to contribute in order to increase their reputation in case they are gected. For
the leader, who will for sure be removed from the game, incentives over @eputationCare strongest,



influencing her behavior in terms of contribution and of selection of group members. By varying the
rules on reassgnment of players, we are able to smulate the potentid informationd structures of
credit bureaus.

The sole difference between our three treatments is the rule tha reassgns players to new
groups or forces them to st out for two rounds of play. In the @o informationGtrestment, those
previoudy gected are randomly reassgned to the game, and therefore access to the game is not a
function of contributions. In the @dividudOtreatment, players with the highest individual
contributions are reassgned to groups, and therefore the incentives for leaders to contribute are
strengthened but the incentives to gect are not. In the @roupOinformation game, gected players
from groups with the highest average contribution are reassgned, and therefore leaders have stronger
incentives both to contribute and to gect, snce the compostion of their group deermines their
probability of reessgnment. The information trestments therefore dter the form of reputation tha
players carry from sequence to sequence. We expect individud incentives to be a more effective
direct check on mord hazard, but group incentives should cause gection to become more senstive
to contribution and thereby serve as a more effective check againgt adverse selection  Like a red
microfinance market, group leaders are QerfectlyOinformed unde esch trestment and the
information structure provided by the bureau dters ther zucentives to select members but not the
information & thar digposd to do so. Our games therefore dlow usto test strength of the selection-
improving group incentives againg the contribution-improving individud incentives in a controlled
environment.

We use the design of credit bureaus to frame this group versus individud reputation game in
a very specific way, but the underlying strategic tension is not uncommon. It can be found in any
circumgtance in which individuds acquire a reputation a some cost to themseves, and that
reputation is informed in part by the behavior of agroup through which the individua gains access
to benefits. Examples of this could include academics indde departments, workers insde firms,
politicians indde parties, and even churchgoers indde churches. In each case, the more that
individua fortunes are subject to the group identity, the stronger are the incentives of group insders
to control membership and thereby improve the collective reputation.  Conditiona on membership,
however, strong group incentives induce freeriding off of the group reputation and 0 the
incentives to cooperae are weskened. The game introduced here provides a way to examine this
tradeoff.



To preview our results, we find improvements in contributions in both information-sharing
games reldive to the no-informaion game. Even in the no-information game, gection gopears to
prevent the decay in contributions over time typicdly seen in repeated public goodsgames (Muller et
d, 2008). Contributions to the public good start a just unde 75% of the possble totd in the no-
information game, and rise to 82% in the information games. There are no dgnificant differences
between mean contribution or gection between the two information games, but gection becomes
more senstive to individual play in the group information game, as theory predicts. We find no
evidence tha individud incentives are more effective a combating mora hazard. We interpret these
results as suggestive tha converting MFIs current group-level reporting into individua-level
reporting is not likely to be justified by improvementsin outcomes.

2. GAME DESIGN.
2.1. Motivation.

We based the design of the game on three stylized facts about group-lending and credit bureaus.
Firg, the basic success of amicrofinance group is dependent on the ability of the group to minimize
the tendency of group membersto @ut and run® Group lending generates atradeoff between short-
term persond interests and the long-term welfare of the group, and S0 group borrowing can be cast as a
dynamiic  prisoner’s dilemma.  Second, the predominant use of these bureaus is to screen
borrowerdapplicants.  Thus, bureans condition future access to the market on reputation. — Findly,
microfinance groups self-select their members and can punish their non-performing members, including by ejecting
them from the group. The threst of expulson provides an incentive to dl members to play more
cooperaively and hence induce an immediate short-term improvement in the group performance.
A credit bureau that records group behavior provides an additiond incentive for agroup to exercise
its power to gect members as thisimproves the reputation of its members. Accessto credit isthus
conditioned both on the information carried by the bureau and on the group® own sdection
behavior, afeature that we reproduce for the participation of any player in the game. This design will
thus encompass the tradeoff between individual and group reporting. From the perspective of the
lende recruiting new clients, individud reporting is more informaive and must therefore be
prefereble to group reporting. But group reporting provides the incentives for group members to
gect worse members, dthough best members may dso be tempted to quit. We now provide
motivation for these stylized features of the strategic environment, and deal how the experimentd
design atemptsto capture them.



Microfinance groups pit the short-term benefits of waking away from repaying a loan aganst
the longer-term benefits generated by membership in a successful group. With no collaterd on the
line, in any period the borrower would be better off defaulting than repaying. This uncooperaive
Nash equilibrium arises from the basic time inconsstency of uncollaterdized credit. Only because
the borrower faces future repercussons (whether through socid pressure or through an ingtitution
such as acredit bureau) can such groups hope to sustain a cooperative outcome in which borrowers
continue to repay and lenders continue to offer loans. Repeated public goods games are a sandad
way of creating such adynamic prisoner@dilemmain alaboraory setting. The standard game holds
group composition fixed and examines the evolution of contributions across rounds interpreting
the levd to which the game converges over time as the equilibrium (cooperaive or non-
cooperaive).

In the public goods game, sdf-interested individuas should free-ride by contributing nothing.
The prediction is therefore for each player to contribute nothing, yielding an equilibrium where
everyone finishes the game with just their initid endowment. (Camerer and Fehr 2002). In contradt,
a wedth of experimenta evidence suggests that experimentd participants typicdly begin by
contributing 40 to 60 percent of thear initid endowment (Carpenter 2007a), however typicdly we do
see an erosion of contributions as the game nears its end (Sonnemans et d 1999). Therefore the
sample repeated context typicaly generates relatively high contributions even in settings that hold
group compostion fixed. The question of sustaned cooperaion in public goods games was
origindly studied by the comparison of @rangerCand QartnerGreatments (Andreoni 1988). In the
Q@rangerQtreatment individugls are randomly reassigned to groups after every round, while in the
@artnerCtreatment group composition is fixed across rounds and therefore groups can reinforce
cooperaion through repetition (Keser & van Winden, 2000; Pdfrey and Prisbrey, 1996; Croson,
2007).

Credit bureau are mostly used by lenders for the selection of new clients, and this is expected to
induce clients who are currently with alende but expect to be later seeking other loans from other
lendesto strive to build areputation. Thisis andyzed by Brown and Zehnder (2007) in a modified
trust game tha dlows the firss mover (the lender) to restrict his loan offer to selected potentid
second movers (the borrower). The lender is informed on past behavior of the different borrowers

* Burlando & Guala (2005) and Ones & Putterman (2007) provide some evidence on the relationship between group
sdlection and this decay in contributions by segregating players into homogenous groups according to a first round of
play. Overall contributions are found to be enhanced by this regrouping



prior to teking his decison. With more lende's than borrowers in the market, worst borrowers are
punished by being forced to st out of the game In our game, we smplify the resdection of
borrowers into the market by goplying a rule implemented by a computer, essentidly to save timein
an dready complex game. The re-sdlection rule is that players with the best reputation are selected
and then randomly redlocated to the different groups. By varying the information given to the
selection mechanism (none, average performance of the group each individud belonged to, or
individual behavior), we focus on the differentid behavior tha they induce.

Findly, a key feature of microfinance groups is tha they sdf-sdlect, and can punish under-
performing members, including by threatening to gect them. These mechanisms of punishments
and expulson have dso been used in public goods games. Punishments have been found to
generae substantid increases in contributions (Ostrom et d., 1992), to prevent the decay otherwise
observed towards the end of the game (Fehr & GShter, 2000), and to be sensitive to the cost of
punishing (Anderson & Putterman, 2006).2 Games that permit expulsion such as Cinyabuguma et
d. (2005) and Pege et d. (2005) dso find sharp increases in average contributions asaresult. 1n our
game gection results in a possbility that players will sit out of the game entirely, which we argue
most closaly mimics the incentives generated by salection in credit markets. To smplify the process,
this decison is taken by arandomly chosen leader anong the members of the group, who incur the
cost per member gected.

An important festure of microfinance that we ignore in this paper is tha borrowers face
uncertainty over ther invesment. In recent years severd researchers have used variants on a
microfinance game introduced by Abbink et a. (2006) in order to test theory over microfinance
behavior in the lab (Casser et d. 2007, GinZ et d. (2006)). This game places players in groups and
then gives them a @anOwith which they invest in arisky individud project. Those whose projects
pay off must then decidewhether to contribute to repaying the group loan, given that the game ends
if the group loan is not repaid. GinZ et d. (2006) begin from a basdine @hdividua liability gameO
with a safe and arisky investment, and then add layers of joint ligbility, monitoring, partner choice,
and dynamic incentives in orde to smulate various features of microfinance borrowing. These
more sophigticated games for mimicking microfinance lending have dlowed researchers to test
theory in novel ways, but we do not use them here for severd reasons. Firdt, the games are rlatively

? Interestingly, Denant-Boemont et al. (2007) find that when they permit counter-punishments, players commonly
avenge punishments they have themselves received, and the increased ability to sanction those who fail to punish others
does not compensate for the inefficiency of vengence.



complex, and since we need to add layers of gection and re-salection over thetop of the basic game,
we wanted this basic game to be as smple as possble. Second, such investment-based games
directly expose players to uncertainty over investment payoffs, and so player risk averson over
outcomes enters directly. As our theory section makes clear, we wish to focus on the uncertainty
over wha fellow group members will do rather than direct uncertainty over outcomes. Findly, in
orde to draw the anadogy to credit bureaus, we need to have a sraghtforward metric of player
quality tha is easlly understood by players and manifests itself immediately. Hence we chose the
public goodsgame as our garting point rather than avariant of these microfinance games.

2.2 Description of the Treatments.

The games were played over the course of six days in Guatemaa City and Chimatenango.*
The mgority of the players were clients of Genesis Empresarifl, one of Guatemada® largest
microfinance lende's, and the remande were micro-entrepreneurs who traded in the same
marketplaces as the Genesis clients. Genesis extends loans to two types of clients, individua clients
and members of Solidarity Group, which are groups of 2-5 members under ajoint ligbility contract.
Genesis began using a new credit bureau, Crediref, three years prior to the experiment (Luoto et d
2006). The scripts for the experiment stated explicitly tha the purpose of the games was to
understand the workings of credit bureaus in microfinance markets, but no further prompting was
provided. Each day condsted in three games, a no information, a group information, and an
individua information game. The no information treatment is aways played first, and then the
order of the group and individual treatmentsis randomized.

Figure 1 gives a schematic of the sequence of a game. There are 50 players, randomly
assigned to ten groups of five players. All play two preliminary rounds of a public goods game, in
order to congtitute the beginning of a ChistoryOof each player® contribution. After these initid
rounds one group is randomly taken out of the game, entering what we refer to as the Gypplicant
poolOof players that wait to be reintegrated in the game. The game continues with nine groups of
five players eech. The game then conssts in four more sequence of two rounds of public goods
game each.

* Chimaltenango is a peri-urban area located about 45 minutes west of Guatemala City, and a center of export-driven
agricultura activity.



The public goods game rules ae gandad: Players ae endowed with 20 units a the
beginning of each round®, and choose how many to keep and how many to contribute to the public
fund. Everything in the public fund is doubled, and this totd is divided equaly among the five
playersin the group.

At the beginning of each sequence, thereis a @dection(period, in which aleader israndomly
chosen from within each group with the power to change the group composition. Leade's play the
next two rounds with their group before being automaticaly gected to the goplicant pool. The
leader is shown the (anonymized) history of individud contributions of dl members of the group.
She can choose to gect up to two group members if desired, but must pay a cost of 1 unit per
gection. Those people who are gected enter the gpplicant pool, dong with the leaders from the
previous sdlection round, anyone who voluntarily quits their group (adthough this turns out to be
rare), and the players unassgned from the previous sdection round. All but five individuds in the
goplicant pool are then resssigned to new groups using a reassgnment rule that varies across
treatments. In the no information treatment, the reassgned players are chosen randomly from the
pool; in the group information trestment, the players from the groups with the highest averages
within that game are reassigned; in the individual information trestment, the individua players with
the highest averages within that game are reassigned. These rules define the players to be resssigned
to the game. Each group recelves the number of new players necessry to reconditute a
membership of five members, selected randomly among those chosen to bereassgned. Weretan 5
players in the pool so as to generate incentives around gection, as well as avoid issues of scae tha
arise from games involving gection without replacement (I ssec et d, 1994).

Group leaders have aprimary incentive to gect low contributorsin orde to improve the payoff
they will obtain from smply playing the next two roundsof public gopodsgame. In addition, group
leaders aways make a selection decison knowing that they themselves will enter the gpplicant pool
in the following sdlection period. This fegture is criticd to the incentive sructure of the game
because it amplifies the way in which the reassgnment rule determinesthe incentives of leade's. The
higher the probability the leeder faces the re-selection rule, the stronger is the effect of selection-
driven incentives, and hence to capture these effects the leade plays only two additiona roundswith
her current group before being hersdf gected. In the no information treatment, leade's know that
reasssgnment will be random, and hence while they wish to be in high-contribution groups because
of the basic logic of a public goods game, there are no reputation-driven reasons to contribute or

5 A unit in our gameis aQuetza, the Guatemalan currency, with 1 US$= 7.2 Quetzales.



gect. In the individual information trestment, leadersCincentives to contribute are strengthened by
the reessgnment rule, but not their incentivesto gect. The group information trestment mimics the
selection incentives of group information bureaus by directly inducing leade's to be more picky
about group membership; leaders now didike low-contributing group members not only because
they drag down current winnings, but because they diminish the leader® chances of being resssigned
to the game in the next sdlection period.

We now dexcribe in detall the information known by players through each trestment. Each
game (treatment) is described to players prior to the beginning of play for tha trestment, and no
information is given as to the existence or nature of future games. Players are told the average
contribution in their group a the end of each round, but only leades are able to observe the
individua play of each member of the group. The group leader was notified anonymoudy a each
selection period and was given aform that listed the individua contributions of each group member
so far in tha game. Individuas were identified usng an anonymous code number. Leaders know
the resssgnment rule but do not have any direct information as to the qudity of the individuals in
the pool; they therefore must infer the expected qudity of reassgned players from the rule that is
reassgning them. Non-leaders can infer that they are not themselves leaders, but they do not know
who the leade of agroup in each sdection period is.

Following is a theoreticd modd that makes explicit the first-order differences in behavior
across games, as wel as illustrating more complex incentive mechanisms tha work through
differentia gection probabilities and changes in the quality of playersin the pool.

3. THEORETICAL MODEL.
3.1. A Public Goods Game with Endogenous Group Selection

Asin the sandad public good game, players receive an endowment of money normdized to 1
unit per period, from which they choose to contribute ¢ to a collective pot. Money that goes into
the pot is matched by a factor »» and then divided evenly among the N members of the group,
whether or not they contributed asindividuds. If the average amount contributed to the pot isc , a
player contributing ¢ receivesl! c+nmc , withl <m < N, for the period.

The probability thet the player continues in the game 7, (c,,c,) is function of his own
contribution ¢, and the othersOcontributionsz _ ; this probability is denoted with a subscript to

—i

reflect the game being played (& represents the no-information game, G the group information



game, and 7/ the individud information game). We can decompose the continuation probability
into two separate parts. aterm p, (c,) tha gives the probability that the /eader does not eject the

player, anda, (c,,2., ), the probability that the resssignment rule puts the player back in the game if
giected, which we discuss below.’ The continuation probability can therefore be written as;

Fo(ent)=p, (e )+ (1 #p, (¢ )) 0 (€C)-

As players were dl clients of the same ingtitutions, many of them knowing each other, and
planning to play for a whole day, we expect that many of them would try a tit-for-tat strategy to
sugtan cooperaion. We therefore assume that some form of Nash reverson exigs. In the most
generd form, reverson leads future average contributions to be function of the current

contribution.  Although in the game that we will describe, players may be changing group, we
assume tha this punishment strategy applies in the population of players a large, i.e, not drictly

within specific groups. We formalize this by defining g (¢,7) as future benefits from a game that

will be repested T times with current average contributionc . The function g is assumed increasing in
T, and increasing and convex inc . The Nash reverson hypothess is that other members will
retdiate by decreasing their average contribution if one player falsto contribute today.

Condgder the decison of player 7. The payoff from contributing ¢, includes a sure return this

: m : ~ I : :
period 1-c +NC| and uncertan returns from the othersCoontributions this period ¢ ; and from

+(N-1)c_,
future benefits g (%T ] if the player continuesin the game.” To take into account risk

averson of players, we smply discount the risky returns by a risk averson factor0" /" 1, and
write the player@ utility as:

9 $c. +(N#1l)c, %
g N#1 1 o, So (V#D)e, . b ().

|
g N NG TEETN )

with 7, (c.c,)= P (c,)+ (1 — Py (¢ ))w(,) (c.c)

(@] U, =(1#cl.)+m

6 For notationa simplicity we assume here that the probability of gjection is not adirect function of the contributions of
others (such as the group average, the lowest in the group, or deviation from the group leader). In Table 4 we put this
smplification to thetest.

’ The effects of the games on the continuation incentive g’ are second order, and reinforce the direct effects through

the selection probability 7’ because other playersOincentives change in the same manner. We therefore ignore this
indirect effect and hold g identica across games.
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The differences between the games aise soldy from changes in the re-sdection

rule,(c;,c;). To smplify the presentation of its first-order effects on adverse selection and

mord hazard, we initidly linearize the re-sdlection rule as follows:

da)() (Ci ’ E—j) da)() (Ci ' E—i)
Game: I () (Ci > E ,‘) dci dE_i
None (! ) w,, 0 0
Group (G) . () o o(N-1)
G N —N
Individual (1) ®(G) © 0

Players decide on their contribution ¢, in order to maximize thar utility (1). Leaders dso do,
but in addition they decide on gection of group members, which afect ¢, (in waysthat dependson
the game). The differentid mora hazard effects induced by these games are anayzed by comparing
the optima contributions for any player. For non-leaders, mord hazard is held in check by the risk
of being gected and by the incentive to build reputation for re-incorporation in the game if gected.
For the leadea's, who are automaticdly gected, mord hazard is held in check by the very strong
incentives to build reputation. Differentid control of adverse sdlection is given by comparing the
gection decison by leade's. We now andyze these behaviorsin deall.

3.2. Adverse Selection.

We gat with the differentid adverse selection effects of the games. These can be seen by
conddering the gection decison of the leade given by the utility structure specified in (1) and a
fixed payment ¢, which the leade incurs for gecting a group member. The benefit of gecting a
player is the possbility of acquiring a better player in replacement, and the expected qudity of the
replacement player is afunction of the re-sdection rule. Hence the information-driven re-selection
rules impact the leeder® decison through two effects: the nature of the shared information (which

11



we cdl the @eputation effectd and the qudity of the replacement player (the ©pportunity cost
effect@®

For the leader, p, =0for dl games, and 0! (c,,c,) =" ,(c;,¢;,) . Denote €, the expected
individual contribution of a replacement player. Locally linearizing the leeder® utility function, the
expected benefit of gecting aplayer with contribution ¢, is:

- do ¢ —c
AU = ZEJI AE_I — 5] mN_1+ dg CO(') + ) g\ ) (&
c_l dE—/ dE_[ J N—l

And the player will be gected if:

1 1 do
2 AU=8| 2+ Lo +———Vo |z —¢)>e.
() I(N Ng 0N dE_,g ((.) z)

where g’ is the deivaive of future benefits g with respect to current average contributione .°

Adding some random noise to this utility would lead to the specification of the probability of being
gected as an increasing function of AU .

The term 0/%+% g3 (')g in (2) gves the benefits of the improved group membership tha

dw,
arise purely from group totd contributions and the Nash Reversion benefits, while [% d‘(‘) gj
— C—[

gives the way in which improved group membership afects the future prospects of the leader
through re-sdection. As given in the table above, this latter term is a mechanicd parameter of the
4%, =0, o, :a)(N—l)’ and 9% = (tha is to say the
dc_, dc. dc.

—i —i —i

rules of the game, such tha

reselection ruleis only afunction of group compostion in the group information game).
The selection incentives for leaders to gect an individua with contribution ¢, across games

are given by the vdues of AU :

¥ Fehr and G&hter (2000) provide evidence that individuals are willing to undertake costly punishments in repested
public goods games even if there is no material benefit to themseves from punishing. We do not consider this type of
direct utility for punishing in our trestment of leadersQlecisions.

9 Notethat we do not permit ¢ to be afunction of gjection decisions of leaders, as might be the case in a small gjection
pool and along game. This rules out the interesting but perverse effect through which leaders would want to eject the
best playersin order to increase the chances of reuniting with them later.

12



1 , -
+—o C —C.
Ng @](@ l)
m 1
so=a (e

AU®:6,(

=3

, 1 ~

o o)
m 1 , -

AU, =4, (ﬁ"'ﬁgw[ j(CI _Ci)

As expected, the probability of being gected by aleader is a decreasing function of the player®
individua contribution in each game.
The difference in the selection incentives across games can be decomposed into two distinct

effects. Thefirst of theseis the opportunity cost effect, which is given by thethird term (G, ! ¢,).

This measures the difference in qudity between a given player ; and the expected replacement player,

¢.,» and so gives the strength of the incentives to gect abad player in order to get abetter one. The

samplest part of the opportunity cost effect relates to the difference between the qudity of playersin
the pool and those reassgned to the game. This is a mechanicd function of the re-selection rule; in
the no-information game re-sdlection is random and so0 the qudlity of the pool and the reassgned is
the same. The group information game reassigns those from the best groups, and the individud game
the best individua contributors. Thus the qudity of returning players relaive to the pool is highest
for the individua game and lowest for the no-information game. The unconditiond opportunity
cos effect is dso a function of changes in the qudity of the pool relative to the qudity of the
average player, a quantity that relates to the overdl adverse selection effect. We demondrate in the
following section that the re-selection effect dominaes, and so (¢, —¢;) > (¢, —c,) > (¢; —c¢,),
meaning tha the opportunity cost effect favorsthe individud trestment.

The second source of differentid incentives across games is the reputation effect, whereby the
continuation probability of leade's in the group game is a direct function of the contributions of

felow group members. This effect, given by the term §, [%wg), is only present in the group

game. It is strongest for risk-tolerant leeders in smadl groups with strong Nash reaction functions,
and where the reassignment function is senstive to group qudlity. Thus,
dAU S dAU, _dAU, .
dc, dc, dc,

l 1 1
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The aove shows that the opportunity cost effect leads to the most gection in the individua
game, while the reputation effect leads to the most gection in the group game. The need for an
empiricd exercise therefore comes down to estimating the relative strength of these two effects. In
orde to focus on this trade-off, we compare leaders who inherit groups that give them the same
expected vdue for w and g, and we neutrdize the opportunity cost effect by
settingc, =¢; =¢, =¢ . Then, for agiven contributionc, , we obtain:

AU, >AU,, AU,>AU,, AU,?AU,

That is, for aleada making a given contribution, the relative strength of group versus individua
information incentives is ambiguous. individud replacement qudity is better but group re-
assgnment incentives are sronger.°

The generd equilibrium leve of gection across games, of course, does not hold contributions
congant. The next section shows that contributions will be higher in the information games,
meaning that cezeris paribus €ection will be /ower. We can therefore sum up the predicted selection
effects as follows (for each prediction we give the Table or Figure tha provides the test in the
empirica section):

ASL  Ejection will be decreasing with contribution ( p’(c;) >0, Table 4).

AS2  The margind response of gection to changes in contribution will be highest in the
group game (Table 4).

AS3:  Ejection conditiond on individua contribution will be higher in the information games,
ambiguous between the group and individua games (Table 5).

ASA: The qudity of players re-entering the game will be highest in the individud game and
lowest in the no-information game (Figure 5).

ASh:  Leadeas should be willing to gect higher up the digtribution of relaive quality as the
digribution of replacement players improves (Figure 6).

1% We expect the opportunity cost effect in this experimental environment to be stronger than it would be in redlity.
This is because typically microfinance borrowers are surrounded by alarge number of unserved potentia borrowers, and
s0 the average qudity of the pool may not be a significant direct effect of gection. Also, we do not give leaders the
ability to reject new assignees, which certainly groups are ableto do in practice.
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3.3. Moral Hazard.

The three games differ only in ther sdection mechanisms, and so it is only through the
posshbility of gection tha the games generae differentid mord hazard. We can see this by taking
the deivative of (1) with respect to ¢, to get the condition driving optima contributions unde' the

regularity assumption of quasi-concavity of the utility function:

d
d_U:_1+ﬂ+5i d_gn- +g n.(‘)
N dc

©) de

=-1 +%+6i%g,ﬂ(~) +5ig[p{) (l—w(A))+%(1—po) =0

The benefit of keeping the money for onesdf is baanced by the desre to mantan group
cooperation in the future and to limit the risk of being gected and having to st in the pool of
goplicants. The smplest way to focus on the margind effects of the rules is to consder individuds
whose qudity are such that they face the same gection and resdlection probabilities across games,
p =p;=p;anda, =w; =w,. For these individuds the games only have an effect on the

margins through the differentid effect of their contribution on the probabilities of gection p{ , and

dw
re-selection—2 , i.e,, the terms in bracket in (4):
Ci
dUy m 1
=&l+—+! —g%+! o| p%1 &#
™ el e[ pd e
du, m 1 ' # (
=&l+—+! —o%+]!, %1 &#)+—(1&
ic AMETE ,g)rpb/é )+ p)f
dU, m 1
=&l+—+! —o%+1!. 00 &#)+#(1&
p” vHiye &[0 &#)+#(1&p)]

The mechanicd mord hazard effect of the game is seen through the strength of re-selection
probabilities as function of individua contribution. This effect is shut off in the no-information
game, is a function of the group mean in the group game, and of individud contribution in the

individual information game. The differences between the terms p,, p;, and p! represent the
endogenous adverse selection effects induced by the changesin the rules of the game. The previous

section illustrated that a leader® gjection behavior is more sensitive to a member® contribution in
the informed games than the no-information game, but that we cannot sgn whether it is more

senstive in the group or in the individual informaion game.  Hence p.. > p,, P, > p,,, but
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P, ?p.. . These terms dlow us to sign strength of the relative incentives against moral hazard

across games as follows:

dU, _dU, dU, dU, dU,,dU,

de. ~ de. ' de T de.’ de.  de

1 1 1 1 1 l

which indicates that for these individuds the optimd contribution under either information game is

2

larger than under the no-information game.

For leedas, p=0 in dl treaments and 0 the p/, terms are dl zero. Thus the relaive

incentives agangt mord hazard for leaders digplay the clearest differentid incentives:

du, >dUG >dUQ .
de. de, de,

1 i i

This says that the individud information game results in grictly higher contributions than the
group informaion game for leaders only (wheress normd group members have an ambiguous
relaionship). The relative effect of the information on leade's vs. non-leaders is anbiguous. On
the one hand leaders are more senstive to re-sdlection incentives because they will certainly face
them. On the other hand, the reinforcing endogenous incentives over selection do not operae for
leaders because they are gected with certainty.
MH1: The optimd contribution unde either information game is larger than unde the no-
information game, but the reaive advantage of the group versus individua
information systems cannot be sgned from theory (Tables 2 and 3).

MH2: For leade's, the optima contribution is larger under the individud information game
than under the group information game, itsdlf lager than under the no-information
game. (Table 7, dthough not empiricaly confirmed)

3.4. Net comparison between group and individual information sharing.

We now abstract away from the more subtle impacts of the informationa environment in orde
to highlight the key competing advantages of group versus individud reputation. Group incentives
lead to better market outcomes if the improved group selection unde group incentives (where the

differentid leader utility from gection is 6, %wg ) outweighs the stronger mora hazard effect from

individual incentives (where the differentid margind utility from contribution is
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0.g [w 1- p):| ). Group incentives will therefore be preferred where groups are smdl and

gection isfrequent.™*

3.5. Player’s Risk Aversion
To examine the role of the risk averson factor in deermining the optima contribution, we
return to thefirst order condition for contributions given by (4):

If instead of decomposing ! in its elements of gection and re-selection we think of 7 as a
typicdly sgmoid curve (Figure 2, left pand), its deivative is increasing for low contribution ¢ and
decreasing for high contribution ¢. Ignoring the Nash reverson for the moment, there are two
equilibrium contribution levels for each vdue of 6, alow and a high level (Figure 2, right pand),
which arefurther gpart for higher levelsof 6 .

The Nash reverson punishment increases the return to contribution in the future by the
termmg’, which is part of the risky pay-off. Hence for high probability of playing in the future, this
induces an increase in the optima contribution. But for low probability of playing in the future, the
player may choose to reduce further the contribution and enjoy the certain pay-off. Therédationship

between /. and the optima contribution is written:

1=
G 8= N 1
7'(c)g+m—¢g
(c)e+m g
At the optima contribution level 4, +Z jg +2n‘% dec, =0.
. nm'g+rmg

1t is worth noting that an important assumption is embedded in the public goods game by the fact that the
contribution of al individuals is simply doubled. This makes it so that the public benefit of each individua®
contribution is the same, while in many contexts the contributions of a few standout individuals may dominate public
returns (the most able entrepreneurs, researchers, or athletes). Group incentives generate a heightened probability that a
standout individual is selected out due to association with abad group. If the most important function of information is
to identify this handful of supergtars, individua information is gtrictly preferred.

17



For the most risk averse players (6, very low), the uncertain future benefits of a margina

contribution is lower than its current certain vaue, and the optima contribution is 0. Contribution
will only be positive for playerswith risk fectors:

1"
61' > 6min = ’ N
n.maxg
where ! ! isthe maximum vaue for the margind effect of acontribution on the probability to play

in the future. Beyond this, more risk averse players will tend to choose intermediate levels of
contribution, while risk loving players will play a the extreme, with ether low contribution or very
high contribution (see Figure 7 for evidence).

4. BASIC BEHAVIOR.
4.1. The No-Information Game.

We now present some basic results from our @o-informationOgame to contextudize how it
differsfrom the sandard public goodsgame.

Contributions are higher than what is typically found in basic public goods games.

Our badc no-information game differs from a sandard public goods game in one fundamentd
way. it permits endogenous group selection across rounds both through the gection behavior of
leaders and through voluntary quitting. In and of itself, gection might be expected to provide an
additiond stimulus to contribution, and the presence of non-playing members (partidly the gected)
adso drives up average contributions anong those playing through a postive sdection effect.
Further, our pool of players conssts of ongoing microfinance group borrowers, presumably in itself
asample of those willing to work cooperatively. We play the game with individuals who may have
socid or commercid connections with each other, and while they do not know the identity of
members of their own group, these connections may drive up contributions relaive to the same
people interacting with strangers.  Findly, the experiment took place in a context of research on
microfinance, which may have had cueing effects on playersto behave in a more collective fashion.
We therefore expect contributions to be higher in our game than in the sandad literature on public
goodsgames.

Indeed, average contributions in the base game are 14.9 out of 20, aove the usud high-end
contribution of 60% by an additiond 15 percentage points. 7.6% of players are gected each
selection period in the no-information game, and 26% of people choose to gect someone when they
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aeleadas Therefore consderable selection istaking place across roundsof the game. Quitting, on
the other hand, proves to be very rare. Players only quit a totd of three times in dl of the no-
information selection periods out of atotd of 1,168 chances to do so. Consequently we do not
focus on differentia incentives to quit in either the theory or the empiricd anayss as the variation
in our daadoes not permit usto do so.

Relationship between Contribution and Ejection.

The active gection mechanism enables us to test the most basc predictions of our modd.
Given the fixed cost to gecting, we should see that leaders only gect those substantidly below the
expected qudity of the replacement individud (ASL). Thisis verified in Figure 3.

The Nash Response Function g(.).

The basic logic of atit-for-tat srategy implies that over time groups will either develop an ethic
of contribution or collgpse as people who would have been willing contributors respond to free-
riders. This patern of reciprocity implies that individud contribution should respond positively to
lagged contribution by other members of the group. Table 1 shows a smple distributed lag andysis
of individud contributions during the no-information game. We drop the first two rounds (where
players may have gill been learning the rules) and the last two rounds (after the find selection
period, where incentives are different). Indeed, we find a strong correlaion with the first or second
lag of other playersOcontributions (columns 2 and 3), but not the third (column 4). Column 5
verifies the Granger causdity in the relaionship by showing that there is no correlaion with the
lead.

4.2. Differences Across Games

We now move to examine how egection and contribution decisons change when the re-
assignment rule uses informaion & the group or the individud level. Table 2 gives summary
datigtics for average contribution across games. We see modestly higher contributions in both
information games than the no-information game (MH1). Average contributions rise by roughly 1.5
Quetzdes, or 7.5% of the totd potentid contribution. The t-gatigtics on the differences in means
across the information games and the no-information game are higher than ten. Ejection, gecting,
and quitting are not ggnificantly different across games.
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Figure 4 provides a visud presentation of the pattern of contributions over the course of the
day and in different games. We keep separate the days that had a different sequence of gamesin
orde to diginguish differentid patternsrelated to the ordering of the games. We observe an overdl
increase in the level of contribution within each game before a decline in the last 2 or 3 rounds
Thereis ds0 aclear increase in contributions from the no-information to ether information game,
but no obvious difference between group and individud information.

When we utilize the fact that the order of the information games was randomized, however, we
see tha thereis agatigicdly significant increase in contributions when we move from the individua
game to the group game, but not the reverse. Table 3 illustrates this usng OLS and FE
gpoecifications, partitioning the daa according to the order in which the games were played. The first
column, usng OLS shows increased contributions from information, but no differentid effect
between information games. However, usng player fixed effects (which focus on within-player
changes) we see a dgnificant additiond effect when group incentives follow individua incentives
(columns 2-4).* This difference remains significant when we use round fixed effects (Column 3)
and control for lagged group contribution, dthough the absolute magnitude of this effect is smdl;
34 units out of a tota possble contribution of 20, or roughly 2% of the initid endowment
(Column 4).

We may be concerned tha results could be overstated because of the presence of
autocorrelation in player contributions. We can verify in a smple regresson of individua
contribution on lagged contributions that 45% of the variation in individud contributions can be
explaned with their first lag, and modds run with an auto-regressive error process find tha term to
be sgnificant. As a simple way of deding with this issue, we collgpse the daa a the player/game
level, leaving us with three observations on each player (Smilar to the course recommended in
Bertrand, Duflo, and Mullainathan, 2004). Column 5 presents the results of this exercise; point
estimates are Smilar to Column 2, dthough the number of observationsis one-tenth as large and the
gandad errors ae correspondingly larger. We nonetheless ill find that group information
sgnificantly improves contributions when it follows individual information. We conclude that
autocorrelation, while present in the daa, isnot driving our main results.

12 Note that since al players play roughly the same number of rounds in each of the 3 games, the fixed effects are
orthogond to the treatment by construction. The same argument can be made for inclusion of round fixed effects when
comparing behavior across rounds. Thus the only difference between the OLS and FE specifications is that margina
effects are not informed in the later by observations who contribute the same amount across al games (which is the
case for 14 of the 292 playersin the sample).
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Having illustrated these aggregate changes across games, we now move to decomposing the
responses to the information environment into the selection component and the mord hazard

component.

5. ADVERSE SELECTION & MORAL HAZARD EFFECTS.
5.1 Adverse Selection Effects:
The ‘Opportunity Cost’ Effect in Ejection:

We move by geps into establishing empiricaly the control of adverse sdection effects of
information sharing. The most mechanica impact is through re-sdlection: the rule through which
players are reassigned to the game. Figure 5 subtracts the average contribution for each game off of
individua contributions, and plotsthe digtribution of individua contributions among the re-assgned
across the three games. We see the variaion tha we would expect these rules to impose on the
quality of those re-entering the game. With no-information sharing, the digribution of the re-
assigned is sampled directly from the distribution in the pool. The information sharing rules select
only the best in the pool, but the group rule is less precise in doing so because it is affected by the
behavior of other group members®

The mechanicd sdlection effect induced by the rules of the game should be amplified by the
gection decisons of leada's (ASD). This effect can be seen in Equation 2, which shows that leade's
should be willing to gect further up the qudity distribution as the quality of the replacement players
goes up. In other words qudity-based reasssgnment should be interndized by leade's in terms of
the opportunity cost of acurrent player. Figure 6 agan subtracts the game average contribution off
of individua contributions, and shows how the relative qudity of those gected changes across
games. Leades gected only from the left tal of the digribution in the no-information game
because the replacement player had an expected contribution equd to the mean of the pool. With
use of information for selection in place, however, the replacement player has an expected quality
above the mean of the pool, and s0 leadas gect further up into the digtribution of reaive
contributions. The group and individua games gppear to have smilar digributions, which is
confirmed using t-tests. Therefore, either kind of information sharing raises the average quality of

13 As away of quantifying this, we can regress individua contributions on group mean contribution, with both amounts
cdculated as deviation from game/ day averages. The R-sguared from this regression gives the share of variation in
individual performance that can be explained with group performance. We get an R-squared of .21, so in these five-
person groups little more than afifth of individual performance can be explained with group average performance. This
seems reasonable given the initially random group assignment in each game.
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those gected and put into the sdection pool for the next round. This provides a second reason why
the quality of the reassgned increases in the previous figure; the pool of gected improves as the
selection rule improves reassgnment.

The Reputation Effect in Ejection:
The incentives for leades to sdlect good group members are stronger in the group game by the

termo, [%wg), because in this game reassgnment probabilities are a direct function of group

contributions. This should make leaders in the group round more senstive to player qudity in ther
gection decisons (AS2). Table 4 teststhis hypothess by interacting player quaity with dummies for
the information games with gection as the dependent variable. This therefore tests whether the
probability of gection is more senstive to player contribution in the group game than in the other
games. We ddfine individud qudlity in three different ways. The firg is the relaive quality directly
suggested by the theory: The deviaion between an individua® contribution and the expected
amount from a player returning from the pool. Because this laiter quantity may be difficult for
leadersto predict in such anew environment, we aso try usng two additiond frames of the relaive
quality of aplayer. The second qudity measure isthe deviation from the average contribution in the
rest of the group, and the third is the deviation from the leade® own contribution. These two
quantities are directly observable to the leader, and SO may generate sronger framing effects.

Table 4 shows tha indead gection becomes differentidly less likely as player contribution
increases in the group game. While the interaction effect is not sgnificant using deviation from
returning pool expected contribution, it is dgnificant & 95% usng deviaion from group
contribution, and a 99% using deviation from the leader® contribution. This suggests that it is the
leedersQown behavior that most strongly frames for them the rdative behavior of others in the
group, apropostion that does not seem improbable a an intuitive level.

Aggregate Ejection Across Games Holding Contributions Constant.:

Having established tha the re-sdlection mechanism creates the expected variation in the qudity
of the players re-entering the game, we now move to establishing the ways in which the use of
information in resdlection dter leadersOgection decisons. One way of illustrating this is to regress
gection probabilities on dummies for the information games while controlling for the contribution
of the player. This holds constant player qudity and tests whether the likelihood to gect varies
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across games. Table 5 shows the results of this exercise. The first column tests for differences in
gection between the no-information and information games and finds no differences, as we would
expect from the initia figures. The second column controls for individua contribution, and finds
that gection probability is strongly decreasing in individud contribution.  The coefficient on the
information games is now dgnificant and postive, indicating that a player making the same
contribution across games would be 2 percentage points more likely to be gected in the information
games, an increase of athird from abase rate of 6 percentage points. Column (3) showstha thereis
no differentid gection across the two information games. Column (4) shows these results are
robust to the addition of control varigbles.

In summary, changes to the reassgnment rule create strong differences in adverse selection
across games, and these differences are amplified by the endogenous gection behavior of leadersin
vaious ways. Leade's are willing to gect further up the qudity distribution and they gect more
conditiond on quality when information is used in reassgnment than when it is not. Leades
become most sendtive on the margin to player contributions in the group information game, and
the grestest differentid sengtivity in gection is to differences between leade and player
contributions.

5.2. Motral Hazard Effects:

Aggregate changes in contributions are a composte of adverse sdection and mora hazard
effects. A gmple way to isolate the pure mora hazard effect isto run afixed-effects regresson on
al players who remained in the game during every round of eaech trestment. Because no sdection
effects are present in this group, dummy variables for each treatment (while including fixed effects
for player, round, and game orde) give the average differences in contributions solely as aresult of
incentive effects. Table 6 repeats the andyss of contributions across games given above in Table 3
using just those individuds who are never selected out of the game, and find very smilar results with
the exception of the fact that group incentives no longer have a stronger impact on contributions
than individud incentives. The implication is that the improved performance of the group game
relaive to the individud game is being driven by adverse sdection effects. Our mechanicd
resdlection rule if anything favors the individud information, and so this dominance of group
information sharing only when sdlection effects are present is taken as strong evidence that the
endogenous group sdlection process is sgnificantly improved by retaining group incentives.
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Contributions of 1eaders

Table 7 examines how the contributions of individuds change as they are randomly sdlected to
be leadea's. Our theory generates ambiguous predictions as to whether average leader contributions
will be higher, but it is clear that the differentid response to the information games should be larger
among leaders (because re-assgnment incentives work on the leeders most strongly). Leades are
expected to contribute more in individua information games than in group information games and
in no-information games (MH2). In this case the empiricd results are a odds with the theory,
because we find tha while leade's contribute more overdl, they are »o¢ differentidly senstive to
informationd rules. Column 1 repegts the basic estimation of the differentia information incentives
of Table 6 on playerstha participate in dl games and dl rounds without distinguishing the orde of
the games. Separaing leaders from non-leade's in column 2, we find no sgnificant difference
between these two dtuations. Using player fixed effects in column 3 focuses on the differentid
contribution of a paticular player when he hgppens to be randomly selected as leade. Results
suggest a (non gaigticdly sgnificant) increase in contribution by 0.49 Qtz in the no-information
game, but neither a higher response to the information games than when they are not in leedership
postion, nor a differentid effect between group and individua information incentives when in
leedership postion. (column 3). This result is unaffected when we control for autocorrelation in
contribution with lagged contribution.

5.3. Individual Player Heterogeneity
Correlates of contributions.

The actud practice of microfinance in much of the world is driven by the idea tha women
behave more collectively than men. The reasons given for this have been diverse, from socid norms
to discrimination in formd inditutions. In Guatemda, smilar clams are frequently made that
indigenous communities are @ore collectiveOthan their wedthier urban Ladino counterparts.
Smilarly, modds of microfinance such as Navgas & Conning (2003) tend to show tha individuals
with preferences for collective action will tend to gather in group lending. Table 8 shows no
evidence of any of these relaionships a play in the public goods game. Results from regressng
various game outcomes (individud contribution, gected, or quits) on individud characteristics show
no evidence that women, indigenous, and group borrowers behave differently in the public good
games than men, Ladinos, and individud borrowers.
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Of individud atributes, only a behaviord trait (risk-lovingness) has any red explanaory power,
causing contributions to rise™® Demographic characterigtics are dl insignificant. |f risk-lovingness
were strongly associated with other characteristics such as taking an individud loan from Genesis,
might tha create a pattern of behavior consstent with stereotypes? We can answer this question in
two ways. Parametricdly, we can omit risk-lovingness from the aove regressons. If it projected
grongly into the other atributes, this would cregte the expected patern when risk-lovingness is
omitted. All of these reationships reman indgnificant, however, illustrating tha no strong
correlaions exist through the risk-lovingness channd.

Second, we can directly tes for the difference in risk-lovingness across different demographic
groups. Individual borrowers are somewha more likely than group borrowers to have the highest
possible risk-lovingness, and at-test of differences in mean risk-lovingness between the two groups
is just inggnificant & 95%. In generd, however, risk preferences are remarkably smilar across
demographic groups. These two results confirm that the correlaion that we observe between risk-
lovingness and contribution cannot be the reason for the presumed sereotypicd patern of
behavior.

Non-linear Effects of Risk Lovingness.

Our theoreticd modd tells us that risk-lovingness should be associated with two drategies. On
the one hand, saking a larger part of one® otherwise certain takings on the group game requires a
greater tolerance for risk. The most remuneraive possible strategy, however, is to take the long
chance of freeriding on a cooperaive group. If this strategy fails it results in Nash punishments,
and hence presents the widest range of possible outcomes.

Figure 7 uses a spline smoother to caculae the locd average risk-lovingness for every mean
individual contribution across games. The picture is congstent with the theory; the highest risk-
lovingness is seen among those contributing less than 5 Qtz, and in those contributing everything.™

' The risk-lovingness measure was collected in arisk game played by participants a the end of the day. It is defined as
the amount they bet (out of a20 Qtz endowment). The bet was a coin flip; if they won, they received 2.5 times the bet;
if they logt, then they lost their bet. Whatever they didn't bet of the 20 Qtz they kept as well.

15 Although only 5% of contributions are in the 0-5 Quetzal range over which we see the Ieft-tail increase in discount

rates, when we test for the presence of aquadratic in the sSmple regression of risk-lovingness on alinear and quadratic in
contributions, the quadratic term is positive and significant (t-statistic of 2.55).
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5.4. Connection to Performance as Genesis Clients.

Because many of the players were clients of Geness Empresariil we can examine the ways in
which actud credit market outcomes correlate with play in the game. In order to sudy this, we
match players to the Genesis daabase, and anayze the difference between Genesis @efaultersCend
those who are Genesis clients but have not ddfaulted. We identified 22 individuas who had had
repayment problems in Genesis and 183 who had not, and cdculate player/g ane average outcomes,
giving us three observations per player.*®

Table 9 demondrates that variaion in contributions in our experimentd setting is tied in
ggnificant ways to variaion in red-world microfinance behavior. A firs question is whether
average behavior differs for defaulters versus non-defaulters. Columns 1 and 4 show tha defaulters
contribute substantidly less, are more likely to get gected from the games as a result, and ae
somewha more likely to gect others when leada's. Lower contributions by defaulters imply that
red corregpondence exists between play in the game and the behaviors we are atempting to
samulae.

The next question we address is whether those who have faced red repayment problems in
Genesis respond differently to the incentives within the game. In column 2, we use a client fixed
effects modd, and show the contributions of deaulters are uniquely insenstive to information
shaing. While the effect of information for defaulters is imprecissly measured, the coefficient
amogt exactly counteracts the postive effect of information sharing for non-defaulters, meaning
that defaulters do not respond to this shift in incentives a dl.

A complication in interpreting these results is that we ourselves are cdculating default based on
addabase tha reports a the group level. Therefore while individua borrowers from Genesis have
directly experienced repayment problems, group borrowers may smply have been members of a
group in which others defaulted. The behaviord repercussons of these two might be quite
different, and the sgnd is more informative for individua borrowers. Columns 3 and 6 test for
differences between those who ddaulted as individual Genesis clients and those who were in
deaulting groups.  Given dummies for information games, individud borrowers, defaulting, and
the interaction between individud and ddaulting, the coefficient on any default tests for the
difference between deaulting and non-defaulting group borrowers.  While those from defaulting
groups have lower contribution than group borrowers without default, the difference is not

' The large number of missng observations come from an error that lead us not to collect the identity of the
participants in one day of experiment, preventing us from matching those players to the Genesis database.
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sggnificant.  For individual borrowers, however, the sgnd is much stronger: defaulters contribute
4.4 Quetzales less than non-ddaulters, the largest margind effect found on a binary varidble in this
andyss. This difference in contributions provides an interesting demondration of the mechanica
advantage of individud information sharing: an improved ability to predict individud behavior. In
any case we interpret these results as confirmation that the variation discussed in this paper has a
red-world andog in microfinance borrower behavior.

6 CONCLUSION.

We conducted an atefactud field experiment desgned to mimic the introduction of
different types of credit bureaus into microfinance markets. Our experimentd field game induces
endogenous group selection in the public goods game, thereby dlowing us to study how different
informationd environments dter the decisons of Guaemdan entrepreneurs over group
compostion. The key purpose of the games is to permit comparison of information sysems that
cregte a reputation over group qudity versus systems that create an individud reputation. We find
that in the strongly group-driven grategic environment of the public goods game, information over
group quality induces an advantageous sdlection effect that is not present in the other games. This
effect is sufficiently strong asto make group reporting equa or superior to individud reporting.

The game introduced here is itsdf an innovation in the experimentd study of collective
decison-making. We endogenize group sdlection in a manner that permits the study of collective
action problems when both extensve margin and intensve margin effects are of interest. Many
drategic contexts feature groups that control their own membership and require their members to
make costly investments in a public good. In such cases, the costs imposed on individuals by
gection are criticaly related to the nature of the reputation that an gectee carries to future potentid
groups. Our game generates controlled variation in this parameter, and so dlows usto examine the
relative advantages of group versus individua reputaion. Our results provide a rationde for the
persstence of collective reputation aggregators such as academic departmentsor firms: the ability of
these entities to control membership can lead to better equilibrium outcomes than aworld in which
al incentives are directed purely a individua behavior.

The extension of our results to the very red-world problem of optimd credit bureau design,
of course, involves questions of externd vadidity that are difficult to verify. However, we do find
evidence tha play in our game relates to red-world credit market behaviors such as default. Further,
the fact tha the games were played with micro-entrepreneurs, most of whom were clients of an
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ingtitution that had recently ingtituted a group-information credit bureau lendsmore credence to the
ideathat these results are pertinent to microfinance marketplaces. Snce to our knowledge dl extant
microfinance bureaus report on the group behavior of individual borrowers, only strong evidence
demongtrating the efficacy of individud repayment reporting would warrant a mgor policy shift.
We find no such evidence here.
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Table 1. Nash Response in the No-information Game

Dependent variable: Contribution (@) 2 3 4 (5)
Others average this period 0.022 -0.087 -0.127 -0.122 -0.072
(0.44) (1.39) (1.98)* (1.70) (1.03)
Others' average last period 0.160 0.083 0.056 0.163
(2.61)** (1.21) (0.72) (2.62)**
Others average two periods ago 0.164 0.153
(2.58)** (1.96)
Others average three periods ago 0.046
(0.62)
Others' average next period -0.035
(0.58)
Constant 14.762 14.055 13.396 13.187 14.39
(19.15)** (16.48)** (14.69)** (12.45)** (15.65)**
Number of observations 1572 1526 1480 1198 1461
Absolute value of t gtetigtics in parentheses. * significant at 5%; ** significant at 1%
Using rounds 3-8 of the no-information games
Table 2. Difference in Contribution and Ejection Across Games
No Group T-statistic Individual ~ T-statistic N
Information Information on test Information  on test in each
Mean (0) Mean (G) (0-G)=0 Mean (I) (0-1)=0 game
Contribution 14.943 16.339 -10.51 16.370 -10.77 2680
Ejected by leader 0.076 0.074 0.20 0.004 1.04 863
Ejects other when leader 0.260 0.273 -0.30 0.245 0.36 215
Quits 0.003 0.007 -1.51 0.009 -2.15 1168
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Table 3. Patterns of Contributions Across Games.

M @ B @ B)
Player FE,
Dependent variable: Contribution OLS Player FE Player FE Player FE collapsed
Games sequence : None-Group-Individual
Information game 1.066 0.712 0.754 0.671 0.659
(6.65)** (5.30)** (5.47)** (4.85)** (2.57)*
Individual information game 0.353 0.095 0.016 -0.018 -0.002
(1.90) 0.71) 0.11) (0.13) 0.01)
Games sequence : None-Individual-Group
Information game 1.434 1.29 1.333 1.196 1.085
(9.11)%* (9.88)** (9.93)** (8.80)** (4.35)**
Group information game 0.275 0.407 0.327 0.292 0.618
(1.52) (3.11)w* (2.43)* (2.17)* (2.48)*
Rounds fixed effects Y
F(9, 7743); p-value (5.41; 0.000)
Lagged group contribution' 0.016
(6.41)**
Constant 14.943 15.126 14.851 13.988 14.914
(162.77)** (228.75)** (74.68)** (71.48)** (118.08)**
Observations 8050 8050 8050 8050 876
R-squared 0.02 0.03 0.04 0.04 0.09
Number of players 292 292 292 292
Test of equality for information game across
sequences - pvalue 0.045 0.002 0.002 0.005 0.234

Absolute value of t statistics in parentheses; * significant at 5%; ** significant at 1%

' Regressions 1-4 include dummy variables for the first round of each game, thereby breaking the link between contributions

aACross games.

Columns 1-4 use the player/round as the unit of analysis. Column 5 collapses the data within treatments to give one

obsetvation per player/game.
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Table 4. The Sensitivity of Ejection to Contribution in Group Information Games

Contribution is measured by:

Deviation from

expected contribution  Deviation from average
among 'returning players contribution in rest of Deviation from leader's
Dependent variable: Ejected of group group contribution
Contribution -0.011 -0.009 -0.006
(9.68)** (8.22)** (6.07)**
Contribution * group information -0.002 -0.004 -0.005
(1.39) (2.39)* (2.95)**
Contribution * individua information 0.000 -0.002 -0.003
(0.26) (1.15) (1.59)
Information game -0.015 -0.01 -0.015
(1.43) (0.949) (1.29)
Group information game 0.008 -0.005 -0.005
(0.73) (0.42) (0.39)
Number of observations 2591 2591 2563
Absolute vaue of z gatigtics in parentheses; * significant at 5%; ** significant a 1%
Margind effects computed at the average of independent variables from a probit estimation.
Mean of the dependent variable across dl gamesis .071.
Table 5. Ejection Probabilities Across Games.
Dependent variable: Ejected 1) (2) (3) 4)
Information game -0.008 0.018 0.02 0.025
(0.71) (2.75)%* (2.78)%* (3.20)%*
Individual information game -0.006 -0.006
(0.74) (0.82)
Average individual contribution (last 2 rounds) -0.012 -0.012 -0.012
(17.06)** (17.06)** (16.96)**
Leadet's contribution -0.001
(0.82)
Games sequence dummy Y
Period fixed effects Y
Number of observations 2591 2591 2591 2563

Absolute value of z statistics in parentheses; * significant at 5%; ** significant at 1%
Marginal effects computed at the average of independent variables from a probit estimation.
Mean of the dependent vatiable across all games is .071.
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Table 6. Pure Moral Hazard Effects.

) ) ® @
Player FE,
Dependent variable: Contribution OLS Player FE Player FE collapsed
Games sequence : None-Group-Individual
Information game 1.022 0.851 0.777 0.851
(5.39)*+* (5.10)y*+* (4.53)** (3.30)*+*
Individual information game -0.084 -0.084 -0.164 -0.084
-0.38 -0.5 -0.96 (0.32)
Games sequence : None-Individual-Group
Information game 0.88 1.033 0.863 1.033
(4.82)** (6.56)** (5.21)y** (4.23y*+*
Group information game -0.117 -0.117 -0.206 -0.117
(0.50) (0.74) (1.28) (0.48)
Lagged group contribution' 0.026
(5.85)**
Constant 16.251 16.251 14.305 16.251
(151.32)** (200.68)** (41.03)** (129.59)**
Observations 4260 4260 4260 426
R-squared 0.01 0.02 0.03 0.11
Number of players 142 142 142
Test of equality for information game across
sequences - pvalue 0.508 0.426 0.709 0.608

Absolute value of t statistics in parentheses; * significant at 5%; ** significant at 1%

' Regressions include dummy variables for the first round of each game, thereby breaking the link betweer
contributions across games.

Sample restricted to players that participated in all rounds of all games. Unit of observation in columns 1-3 is
the player/round; column 4 collapses the data to the player/game level and therefore has three obsetvations per
individual.



Table 7. Leader’s Contribution

0 @ ) @
Dependent variable: Contribution OLS OLS Player FE Player FE
All players
Information game 0.898
(5.60)**
Individual information game 0.11
(0.69)
Non-leader
Information game 0.913 0.924 0.82
(5.28)y** (7.15)*%* (5.85)**
Individual information game 0.09 0.08 0.10
(0.52) (0.61) (0.77)
Leader
All games 0.254 0.489 0.43
(0.75) (1.89) (1.65)
Information game 0.778 0.678 0.529
(1.80) (2.07)* (1.61)
Individual information game 0.23 0.293 0.277
(0.55) (0.93) (0.88)
Lagged group contribution' 0.02
(4.37)**
Constant 16.312 16.28 16.25 14.759
(143.90)** (134.03)** (178.73)** (40.40)**
Observations 3408 3408 3408 3408
R-squared 0.01 0.01 0.03 0.04
Number of players 142 142

Absolute value of t statistics in parentheses; * significant at 5%; ** significant at 1%

! Regressions include dummy variables for the first round of each game, thereby breaking the link

between contributions across games.

Sample restricted to players that participated in all games and rounds 1 to 8.
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Table 8. Differential Play by Demographic Characteristics

Dependent variable:
Individua
Contribution (Q2) Ejected Quits
Individua borrower in Genesis 0.657 -0.010 -0.017
(1.28) (0.13) (0.50)
Mde 0.590 -0.102 -0.006
(1.26) (1.53) (0.19)
Indigenous 0.255 0.044 0.018
(0.60) (0.72) (0.64)
Risk-lovingness 0.111 -0.005 0.005
(3.07)** (0.97) (2.15)*
Number of observations 292 292 292
R-Squared: 0.04 0.01 0.02
Absolute value of t stetigtics in parentheses; * significant at 5%; ** significant a 1%
Dependent variables are individua-level averages over dl games.
Table 9. Differential Play by those who had Defaulted as Genesis Clients.
Dependent vatiable:
Individual Contributions Ejected
O) ) © 4 (5) ©)
Any Genesis default -1.738 -0.966 0.035 0.02
(3.34)%* (1.69) (1.96)* (1.04)
Information game 0.957 1.068 0.957 -0.017 -0.018 -0.017
(2.42)* (4.65)%+ (2.44)* (1.24) (1.41) (1.24)
Any Genesis default * -1.029 0.016
Information game (1.67) (0.45)
Individual client of 1.016 -0.008
Genesis (2.16)* (0.51)
Individual client * -4.406 0.081
Default (3.26)** (1.74)
Player fixed effects N Y N N Y N
R-squared 0.03 0.09 0.05 0.01 0.01 0.01
Observations 615 615 615 615 615 615
Number of players 205 205

Absolute value of t statistics in parentheses; * significant at 5%; ** significant at 1%

Unit of analysis is the playetr/game average. All regressions include a dummy for the game played last.
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Figures:
Figure 1. Description of the Game.

Sequence 1 Sequence 2

Selection Selection
period Rounds period

Preliminary rounds

0 o o o o o o

. _Inherited group: 5 players Inherited group: 5 players
“t+:Random leader Random leader

Computer re-assigns

Leader ejects members to group

members Former leader

is ejected

Applicant pool




Figure 2. Optimal Contribution at Different Level of Risk Aversion
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Figure 3. Comparison of Contribution by Ejected and Re-entering Players
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Figure 4. Average Individual Contributions by Treatment
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Figure 5. Contributions of Players Re-entering the Game
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Figure 6. Contributions of the Ejected
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Figure 7. Average Risk-Lovingness, by Individual Contribution.
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