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ABSTRACT

Reputation and Credit Market Formation:
How Relational Incentives and Legal Contract Enforcement Interact

The evidence suggests that relational contracting and legal rules play an important role in
credit markets but on the basis of the prevailing field data it is difficult to pin down their causal
impact. Here we show experimentally that relational incentives are a powerful causal
determinant for the existence and performance of credit markets. In fact, in the absence of
legal enforcement and reputation formation opportunities the credit market breaks down
almost completely while if reputation formation is possible a stable credit market emerges
even in the absence of legal enforcement of debt repayment. Introducing legal enforcement
of repayments causes a further significant increase in credit market trading but has only a
surprisingly small impact on overall efficiency. The reason is that legal enforcement of debt
repayments weakens relational incentives and exacerbates another moral hazard problem in
credit markets — the choice of inefficient high-risk projects.
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|. Introduction

Around the world credit markets are a major sowfciEnancing business projects (Rajan and
Zingales 1995, Djankov, McLiesh and Shleifer 20@nd it is well known that adverse
selection and moral hazard (Jaffee and Russel 1S#glitz and Weiss 1981) are major
obstacles for the development of these marketserRaxcork has indicated the importance of
legal rules and information sharing institutions flee functioning of credit markets (Pagano
and Japelli 1993, La Porta and Lopez de-Silane¥,188 Porta et al. 1998, Japelli and
Pagano 2002, Lerner and Schoar 2005, Jappelli,n@aayad Bianco 2005; Djankov, McLiesh
and Shleifer 2007), while a different literaturesteiressed the role of relationship banking
and individual reputation mechanisms (Petersen Ra@n 1994, Berger and Udell 1995,
Boot 2000, Boot and Thakor 2000, Ongena and Snfi@0 2nd 2001, Degryse and Ongena
2005). However, although reputation mechanisms rafatively well understood at the
theoretical level (Sobel 1985, Fudenberg and MagRiB6), it is very difficult to show with
field data that individual reputation formationcgusallyinvolved in relationship banking and
the endogenous enforcement of credit repaymentghéfmore, both “institutions” and
“relations” almost always simultaneously affect ditemarket behavior and very little is
known about how these enforcement mechanisms atteta is not known whether
“institutions” and “relations” complement each atlee whether legal enforcement “crowds
out” reputational enforcement mechanisms.

In this paper we, therefore, use the methods oemx@ntal economics to examine
how reputation formation opportunities causallyiuehce contract enforcement and market
efficiency in credit market$In addition, our experiment allows us to study ¢aesal impact
of legal third party enforcement of credit contsa@nd the interaction between legal
enforcement and the endogenous enforcement ofamatin long-term credit relations. For
this purpose, we conduct experiments in a laboyatowvironment in which two potential
sources of moral hazard coexist. The first sourtemoral hazard is the presence of
asymmetric information about project charactersstigince lenders do not observe the project
choice, they cannot prevent borrowers from choosimefficient high-risk projects. This
reflects the natural information asymmetry in ctedarkets: borrowers typically have more
and better information about their investment oppaties than lenders. The second source
for moral hazard is the absence of legal enforcérnémlebt repayment. This implies that

“ Laboratory experiments have a long tradition ie shudy of financial markets. For example, alreBdyell
(1951) used an experiment to investigate investrbehtwvior in a controlled way. In the last two dézsthe
experimental literature has importantly contributeda better understanding of price determinatioisacurity
and asset markets. For examples see, Ang and Scli$@85), Copeland and Friedman (1987, 1991), @i®ri
and Srivastava (1991), Schnitzlein (1996), Lamoxir@ud Schnitzlein (1997), Gneezy et al. (2003),g€luand
Wyatt (2004), Haigh and List (2005), and Haruvy &talissair (2006).



borrowers may escape the repayment of their loaes e case of a successfully realized
project. A lack of enforceable repayments can bermeted as a stylized representation of the
institutional weaknesses observed in many devefppimd emerging credit markets but recent
evidence (Djankov et al. 2008) suggests that ememany advanced Western countries the
enforcement of debt repayment is surprisingly iicefht.

The enhanced control provided by the experimentthod enables us to isolate the
pure effectof individual reputation formation in endogenoushyilt long-term relationships
on the solution of the double moral hazard problfe.compare a treatment in which we rule
out any information about the identity of tradingrimers (so that no reputation can be
formed) with a treatment in which individual borress can acquire a reputation. A main
reason for the conduct of our experiments is thas rarely possible to find field data in
which information about the traders’ identity variexogenously. Therefore, field data do
typically not allow for the clean identification tlie extent to which reputational incentives
arecausallyinvolved in solving the moral hazard problems neime in credit markets.

Once we have identified the pure reputation eftactcredit market functioning, we
are in a position to study the interaction betwksgal enforcement of credit repayment and
reputational incentives. We do this by implementitgd party enforcement of credit
repayments under conditions of limited liabilitydawealth constraints for the borrowers. In
particular, the third party can force the borrow@irepay his loan if the borrower’s project
turns out to be successful but if the project faits repayment can be enforced because
borrowers have no wealth that could be taken away them. While third party enforcement
resolves the credit repayment problem, the borrevetitl have the possibility to choose
inefficient high risk projects. This may be attraetbecause limited liability implies that they
can shift part of the project risk on the lend&& believe that this set-up characterizes the
situation in many advanced Western economies irclwbrrowers’ cannot easily escape
their legal obligations to repay their debt if tHegve resources that can be taken away from
them but once their projects fail and they lacKisignt wealth, the legal system can do little
to ensure debt repayment.

Our results indicate that individual reputationni@tion in long-term credit relations
has a powerful impact on the enforcement of credrttracts. In the absence of third party
enforcement, the lack of reputation formation opyaties leads to a breakdown in credit
market trading. If borrowers can acquire a repatathowever, stable credit markets emerge
in which roughly 80% of all feasible trades takagd. If borrowers’ identities are known the
lenders condition future credit offers on the bameds current repayment behavior such that
the borrowers face incentives to repay their @detatto choose the efficient low-risk project.
Thus, reputation formation in endogenously formedgtterm credit relations strongly
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alleviates the double moral hazard problem in gadit market although it does not solve it
completely.

The introduction of third party enforcement into naarket in which reputation
formation plays a key role in contract enforcemieads to a further significant increase in
trading activity. Interestingly, third party enfemment does not reduce the prevalence of
multi-period credit interactions between pairs ajrrbwers and lenders. However, the
efficiency gains from third party enforcement anepsisingly small and insignificant because
it exacerbates the project choice problem. In faihout third party enforcement the efficient
project is chosen in 90% of the cases while ingresence of third party enforcement this
occurs only in roughly 50% of the cases.

The likely reason for the decrease in efficientguts is twofold. First, in the presence
of legal enforcement of repayments, borrowers &oenger short-term incentives to choose
the inefficient project. Due to limited liabilityna wealth constraints borrowers who are
forced to repay in case of project success careaser their expected short-term-profit by
choosing the risky project because the increasédsipartly borne by the lender. This effect
is especially strong because legal enforcemenebf iepayment also strengthens the lenders’
position in the market and induces them to askhigher repayments. Second, we find that
the conditioning of future credit on current repayr is weaker under third party
enforcement, i.e., incumbent borrowers who repay ttredit experience a lower increase in
the probability of receiving future credit. Togethbese two factors imply that third party
enforcement weakens the incentives for efficiemjgmt choices in important ways which
leads to a lower prevalence of efficient projects.

Our study is related to the literature on relatiopsbanking that examines the
economic role and the determinants of long-termati@hs between borrowers and lenders
(Petersen and Rajan 1994, Berger and Udell 1998t Ba00, Boot and Thakor 2000, Ongena
and Smith 2000 and 2001, Degryse and Ongena 2008.literature provides convincing
evidence for the prevalence and the potentiallyuessinhancing role of long-term
relationships in credit markets. In principle, letegm relations could be valuable because the
lender has access to the borrower’'s books and rdeesves more direct insights into the
borrower’'s economic activities which enable her bietter assess the risks involved in
providing credit. Alternatively, long-term relatisnmay be a consequence of lenders’
contingent renewal of future credit contractseifiders condition access to future credit on the
repayment of current debt the borrowers face ineestto repay their debt. Thus, here the
existence of long-term credit relations merely hssitom the successful repayment of credit
which is itself a result of the incentives providedcontingent contract renewal.



It is hard, if not impossible, to disentangle th&sees in existing field data while our
experiment enables us to isolate them in a clean Wmaparticular, in the experiments the
lender never had access to information about tmeower’'s past or current project choices.
Therefore, we can rule out that long-term relatiams associated with better information
access. Instead, long-term relations are a resuiknalers’ contingent renewal policy, the
associated incentives for credit repayment anciefft project choices and, therefore, they
enhance the gains from trade in our credit markets.

Our study is also related to the literature onrtle of legal enforcement institutions
in credit markets (e.g., La Porta and Lopez den®8al997, La Porta et al. 1998, Djankov,
McLiesh and Shleifer 2007). This literature docutsetat the role of private credit in a
market economy increases with creditor protectiodjcating an important role of legal
enforcement institutions. The interpretation ofretational data is however not easy because
causation can go in both directions. Creditor i@ may cause flourishing credit markets
but it is also possible that credit markets emetigmugh endogenous (reputational)
enforcement mechanisms and that higher credit magwcipation causes political pressures
that strengthen creditors’ rights. In view of thecartainty whether reverse causation is partly
behind the observed link between creditor protectiod the economic role of private credit
in cross country comparisons, an experimental stiidiye role of legal enforcement of credit
repayment is valuable because in the experimentcaverule out reverse causation with
certainty. Thus, we can be completely sure thatribeeased level of trading activity under
legal enforcement is caused by the enforcementutien.

In addition, the exogenous introduction of legaloecement in an environment with
endogenous enforcement of credit contracts enalslés study the causal impact of legal on
endogenous enforcement. To the best of our knowledgare the first ones who empirically
address the important question of how endogen@psifation based) incentives interact with
exogenous (legal) incentives. Our finding that legaforcement weakens reputational
incentives and increases the frequency of inefiic@oject choices indicates that legal and
endogenous enforcement mechanisms may have unesgp@bteractions which renders the
further study of such interaction effects worthwefil

Since we investigate the disciplining power of tielaships our work is also related to
the literature on reputation formation in repeatgomes (Kreps et al. 1982, Sobel 1985,

® Baker, Gibbons and Murphy (1994) provide a thécaémnalysis between explicit incentives and retsl
incentives in a firm—worker relationship. They shdmwat better explicit incentives may weaken relazio
incentives because a better explicit incentive ceduthe firm’s ability to commit to bonus paymetitat
incentivize the workers’ effort. In our setting, ethcrowding out of relational incentives through dkeg
enforcement of debt repayment is based on a differeechanism — the lender’'s weaker conditionindutire
credit on current repayment. An examination of itmteraction between informal and formal enforcemient
partnerships is provided by Sobel (2006).
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Fudenberg and Maskin 1986). This literature shdves tooperation can be sustained as an
equilibrium in situations involving repeated playowever, the theory also reveals (e.g.
Fudenberg and Maskin 1986) that there is in geregkethora of equilibria some of which
involve full cooperation while others involve coratd defection by all players. For this
reason, theory alone provides little guidance rigarthe likely consequences of reputation
formation for the functioning of credit markets.deat experimental work provides evidence
that reputation formation can indeed mitigate mbiadard problems. For example, Brown et
al. (2004) find that individual reputation effecteve efficiency enhancing effects in
endogenously formed employment relationships ammivBrand Zehnder (2007) show that
information sharing among lenders provides stramgemtive for borrowers to repay their
debt. However, our experiment differs from thespeginents in important aspects. First, the
former experiments make reputation formation easyabse they use deterministic setups in
which the principal can directly observe the ageattion whereas our set-up captures a key
characteristic of credit markets — asymmetric infation between borrowers and lenders and
uncertainty about project success. For this rega@vjous experiments also cannot study the
simultaneous occurrence and interaction of the kewp moral hazard problems in credit
markets — the repayment problem and the projecticehproblem. Second, previous
experimental studies also do not examine the idtiera between legal enforcement and
relation incentives.

In the presence of stochastic project success syrdraetric information it is far from
obvious that repeated interactions are capablausth®ing cooperation between borrowers
and lenders. The reason is that the lenders carbsatrve the borrower’s project choice nor
can they observe whether the project has been ssfatethey can only observe whether the
borrower repays his credit. If a borrower doesnepty his credit in the market without legal
enforcement the lender does not know whether thheoer isunableto repay his credit
(because the project failed) anwilling to repay his debt. Even an honest borrower who
intends to repay his debt in case of project siceesl who chooses the efficient low risk
project may face a project failure so that he camepay his debt. The lender never has
certainty about whether he faced an opportunisticdwver who did not intend to repay his
debt even in case of project success or whethebdh®wer had just bad luck. The double
moral hazard problem in our credit market makebus very difficult to acquire a reputation
as a good borrower, which makes the powerful eftd@cindividual reputation formation
opportunities on contract enforcement all the mierearkable.

The remainder of the paper is structured as follawSection Il we present the details
of our experimental design and the applied procesiuBection Il contains our predictions
and hypotheses. In Section IV we present our resumitl Section V concludes the paper.



ll. Experimental Design

We implement an experimental credit market, in Whigo sources for moral hazard coexist.
Since the lender cannot observe the borrower’'septoghoice, borrowers may choose
inefficient high risk projects. In addition, the s@mce of legal enforcement of repayments
implies that borrowers may withhold their repaymewen if they have successfully realized
their project. In a first step, we investigate owhfar reputational incentives in endogenously
formed relationships succeed in improving creditrkat efficiency when both sources for

moral hazard are present. In a second step, wedinte legal enforcement of credit

repayments and therewith eliminate one of the twtemtial moral hazard problems. We

study how this interacts with the reputational moees in relationships and examine the
overall impact of the legal enforceability of repagnts on credit market efficiency.

We implement three treatment conditions in our expent. The first condition is a
baseline treatment which is designed to show thatnoarket suffers from severe moral
hazard problems if neither relational nor legaloecéability of contracts is available. In this
condition credit repayments of borrowers are najally enforceable and lenders are
confronted with anonymous borrowers in every periblte borrowers’ anonymity rules out
reputational incentives because it makes the foomaif long-term relations between lenders
and borrowers infeasible. Experimentally, anonymgyguaranteed by reassigning a new
identification (ID) number to each participant be tbeginning of every period. Essentially,
this treatment implements a series of one-shottomnearkets and, therefore, we call it the one-
shot condition (OC).

The second condition is identical to the OC exdepthe fact that we now allow for
the endogenous formation of bilateral relationshifsthis end, we assign a fixed ID number
to every participant. This ID number remains comistaver all periods of the session. In this
condition, a lender can repeatedly offer credihisame borrower (i.e., the same ID number)
and, if the borrower accepts these offers, a lengrtrelationship is established. We call this
condition the relationship condition (RC). A comipan of the RC and the OC enables us to
study the impact of reputation formation in endamesty built relationships on credit market
efficiency.

To examine how legal enforcement of credit repaysesffects credit market
efficiency and how it interacts with relational émtives, we conduct another treatment
condition - the third party condition (TPC). The ORs identical to the RC except that we
assume that the borrower is subject to a legal togidy procedure which allows liquidating
the borrower whenever the repayment does not nieetcontractually defined amount.
Liquidation is assumed to be sufficiently costly tbe borrower such that it is always in the
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interest of the borrowers to repay whatever thejgqet returns allow them to repay, up to the
contractually agreed upon repayment. In orderrgpbfy the experiment we do not explicitly
implement the liquidation procedure and the assediaepayment choice of the borrower.
Instead, the computer automatically imposes theol@r’'s dominant strategy.

Note that we deliberately implemented a third paaydition that solves the moral
hazard problem with regard to the repayment ofqmtojeturns in case of successful projects
while it does not automatically solve the secondahbazard problem — the project choice
problem. Thus, our third party condition is basedite assumption that there is still sufficient
asymmetric information between the third party &mel borrower such that the third party
cannot enforce contracts that condition on progiatice or project returns. However, as in
the RC, in the TPC it is of course possible to sdhe project choice problem with relational
incentives and an interesting question is how igrat incentives solve this problem when the
repayment problem is solved.

This design choice can also be viewed from theoWalg perspective. Depending on
the details of legal enforcement procedures they aféect credit market efficiency in two
ways. First, they can providdirect incentives for the borrowers to meet their coritrakc
obligations. Second, they can change the informatienvironment such that the parties are
able to write more sophisticatecplicit contracts by conditioning on a larger set of esent
thus providing additional incentives for the boremef Because it is desirable to disentangle
the effects of these two aspects of legal enforoepecedures we concentrate in this paper
on the first one — the direct incentive effect. Hus reason, we rule out that the parties can
write a larger set of contracts under legal enfioreet.

In all three treatments the interaction takes plaiee computer terminals and the
traders don't know other tradergersonal identities. The traders only know others’
identification numbers. For example, lender na.7) knows that he is trading with borrower
no. 5 (B5) in a particular period. In the RC and TPC B5 denotes the same borrower (and
L7 denotes the same lender) throughout the expatimbile in the OC treatment B5 (L7) is
randomly assigned to a different borrower (lendeach period. This method enables us to
remove confounding effects of home-grown reputatiassociated with subjectgersonal
identities from the experiment and to study thesehumpact of reputation formatian the
credit marketn a clean way.

In all three treatments we implement the same tnedirket which lasts for 20
identical periods. The market consists of 17 pigodicts. Seven participants are in the role of
lenders, the other ten are borrowers. The rolegardomly assigned to the subjects at the

® For a discussion, see, for example, Diamond (1pp9832-833). For an interesting study of the sdaspect
see Lerner and Schoar (2005).
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beginning of a session and remain fixed over aliogs. In every period each borrower has
two projects available: project A and project B [ {A,B}). We assume that there are
capacity constraints such that each borrower camoat realize one of the two projects. Both
projects require an investment 32 capital units to be set up. Project A is Hitient low-

risk project with a high expected return but a ntatkereturn in case of project success (R =
RY. Project B is an inefficient high-risk projecttivia lower expected return than project A
(E[R | p = A] > E[R | p = B]) but a higher return in case of project sucdg®s> RY). A
project failure always results in a project retofreero R = 0). In Table | the characteristics
of the two projects are shown in detail.

Borrowers do not have any endowments (equity) aegl are not able to carry excess
returns into future periodsThis implies that borrowers need external fundingealize a
project. If a borrower does not conclude a credittact, he has access to an alternative
project, which does not require external funding gields a period payoff df = 10.

Each lender is endowed wikh= 32 capital units at the beginning of every peria
lender has two opportunities to make use of hioemaent. He can either invest his whole
endowment in an endowment-storing technology whields a payoff of 32 or he can use his
32 capital units to extend credit to a borrowepeXiod consists of two stages. The first stage
of each period is a continuous one-sided auctiorwhich lenders have the opportunity to
make credit offers to borrowers. A credit offer tans three pieces of information: the
desired project{ O {A,B}), the desired repayment in case of projeccaess 1) and
whether the offer is private or public. Public dteoffers can be seen and accepted by all
borrowers. Private credit offers are addressed spexific borrower and cannot be seen or
accepted by the other borrowers. Public offersatse displayed on the other lenders' screens.
A lender can make as many public and private ofi@sshe wants. However, as his
endowment consists of 32 capital units, it suffice$éinance one project only. Thus, as soon
as a borrower accepts one of the posted offerdaidger a contract is concluded and — at the
same time — all other outstanding offers of thisder disappear from the market and can no
longer be accepted.

In the second stage of each period all borrowelsy hhave accepted a credit offer,
choose whether they want to invest the obtainedatap project A or project B. As soon as
all borrowers have made their investment deciseomandom device determines whether a
project is a success or a faildrtn case of a project failure, the project's retigreero and the

" This is a standard assumption in the theoretitalature focusing on reputation effects (see Bigmond
(1989) or Vercammen (1995)). It implies that therbwers’ wealth constraints remain constant owaetsuch
that dynamic effects do not change the borrowergmtives.

8 To avoid any suspicions concerning manipulationsomputerized random devices the project success i
always determined by publicly throwing a ten-sidide. Project successes are independent acrosacsnt

9



borrower cannot make a repayment to the lender Q). If the project turns out to be
successful, the borrower is able the make repaysngnto the level of the project retum<(
RP). The project choice and the realized return aieafe information to the borrower. The
only information observable to the lender is thgagement decision of the borrower. Thus, in
the OC and the RC, where debt repayments are mdtgharty enforceable, the lender is not
only unable to find out which project has been emodut in case of no repayment he does
also not know whether a borrower has suffered feoproject failure or has simply kept the
whole project return to himself. In the TPC, whbogrowers are exogenously forced to meet
the repayment desired by the lender whenever gdesgib= minR, ), the fact that the
borrower repays reveals that his project was ssfgedut lenders are not informed about the
borrower's project choice.

At the end of the period the payoffs of the magkaticipants are calculated:

Profit lender = Repayment)( if the lender extends credit
=32 ), if the lender uses endowment storing

Profit borrower = Project returiR] — Repaymentrf, if the borrower gets credit
=10 p), if the alternative project is realized

Payoff functions, the number of lenders and borrswand the number of trading
periods are common knowledge.

To make sure that all participants fully understabeé decision process and the
payment structure of the game, each participanttbackad a detailed set of instructions
before a session was started. After reading thé&uct®ons participants had to answer
guestions that enabled us to check their comprétens the rules of the experiment (payoff
computations, information conditions, trading ryleg)? We never started a session before
all subjects had correctly answered all comprelmensjuestions. Additionally each
experiment contained two practice periods in otdanake the participants familiar with the
bidding procedures. In both practice periods subjealy went through the first stage of the
period (auction with credit offers). There were pimject and repayment choices and the
practice periods did not affect the participanesygffs.

All experimental subjects were volunteers. Eactiiggaant could only participate in
one session (i.e., each subject experienced onk/ afnthe treatment conditions). All
participants were students of the University of iduror the Swiss Federal Institute of
Technology in Zurich (ETH). We used the recruitmeygtem ORSEE (Greiner 2004).

This is achieved by independently drawing "winnmgnbers" for each borrower. The "winning-numbeng' a
displayed in form of a table on the borrowers' sngebefore the dice is thrown.
? Instructions and control questions are availableagjuest.
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In total we conducted 15 experimental sessions, ifivevery treatment condition. We
had 17 subjects in each session, which makes baiofb5 participants in the experiment.
The computerized experiment was programmed and uobed with the experimental
software z-Tree (Fischbacher 2007). A session dasigproximately ninety minutes and
subjects earned on average 59 Swiss Francs (~30dl&s (January 2008)).

[1l. Behavioral Predictions

In this section we present the predictions for experiment. Section IIl.A contains a game
theoretic analysis of our treatment conditions floee case of rational, profit-maximizing
market participants. Under this assumption no tnedirket can exist in the OC and the RC,
while in the TPC only a very inefficient credit rkat emerges in which only high-risk
projects are realized. However, there is a largeigcal literature suggesting that the
assumption thadll people ar@xclusivelyinterested in the maximization of their own matdkri
payoff is empirically wrong (Fehr and Gachter 200@merer 2003, Sobel 2005). Instead, this
literature indicates that a fraction of people atswe about social motives and behave in a
trustworthy manner. In our context trustworthy beba means that a person voluntarily
makes credit repayments out of social concerns évitiere is a strong monetary incentive
not to repay. In Section IlI.B we discuss how théstnce of such trustworthy borrowers
influences credit market trading in our three et conditions. We confine the discussion
of the effects of these traders to the intuitiveelein this section. However, we corroborate
our arguments with a theoretical foundation in Appendix, where we formally show the
existence of reputation equilibria for simplifiedrgions of our experimental games in the RC
and the TPC.

A. Predictions with Rational and Selfish Agents

In this section we derive a benchmark predictioseblaon the assumption that all traders are
rational maximizers of expected profits. Due theité time horizon of the experiment a
simple backward induction argument predicts hathe OC and the RC no credit market
transactions will take place. Since there is nditutgon that enforces debt repayment, the
one-shot nature of the OC implies that borrowerseneepay. Lenders anticipate this
behavior and are therefore not willing to offerdite The possibility to engage in repeated
interactions with the same trading partner in th@ #es not change this prediction. It is
important to emphasize that we made it common kedgé that the experiment lasts exactly
20 periods. Thus, in the final period all participgknow that they face the same incentives as
in a one-shot encounter. Accordingly, the predici® that lenders are not willing to extend
credit in the final period. However, because raldrorrowers anticipate that they will not be
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offered credit in the final period, the lendersmatndiscipline the borrowers in the next to last
period (lenders cannot credibly offer future betsefor good borrower behavior). As a
consequence, borrowers will not repay credit inrtet to last period, implying that no trade
takes place in this period either. The same argturnan now be applied to all periods,
implying that no credit market will exist in any thfe periods.

In the TPC the existence of third party enforcentgnepayments forces borrowers to
repay as much of the contractually agreed uponymepat as the project’s return allows.
However, the incentive structure in the stage gmnsech that — for all credit terms a lender is
willing to offer — the borrower’s best responseaisvays project B. To understand this,
remember that lenders can always make a safe fo82 by investing in the endowment-
storing technology. The expected profit of a lenaiéering credit to a borrower who choses
projectp is given by E7z] =wPr%, Thus, even in the best case, in which a lendeerisin that
his borrower chooses the efficient project A (whits a success probabilitywt = 0.8), the
lender is never prepared to make a credit offeh witower desired repayment thdn= 40.
The expected profit of a borrower in the TPC isyodependent on his project choice
pC{A,B} and can be written as follows{1g] = W(R’ — r%. Inserting the corresponding
numbers for projects A and B yields that borrowmefer project B for all desired repayments
r? > 40. Thus, all credit offers a profit-maximizingntéer is ever willing to make provide
monetary incentives for borrowers to choose prdgect

Due to the finite number of periods in the expentmdackward induction ensures,
that the borrowers choose project B in all peridgiace lenders are on the short side of the
market and anticipate the borrowers' behavior, thidlyenter the credit market and always
ask for the highest repayment a borrower is judlingi to accept. The borrowers’ highest
accepted repaymenti$= 166 because by accepting a repayment of 16@making project
B a borrower is slightly better off than if he takigis outside-optiob = 10: 1] = 0.3(200 —
166) = 10.2 > 10. Contracts with desired repaymahts/e 166 are rejected by the borrowers.
Thus, in the TPC the assumption that all marketigpants are rational expected profit-
maximizers implies that a credit market is formedwhich all available trades are realized.
However, since borrowers only choose inefficieghhrisk projects, the credit market in the
TPC still suffers from the negative consequencesofal hazard.

B. Predictions with Heterogeneous Borrowers

In the last two decades a large empirical liteetamerged which suggests thmait all
people’s behavior igxclusivelydriven by material self interest (for an overvieee, e.g.,
Fehr and Gachter 2000, Camerer 2003, Sobel 2008edd, a non-negligible share of the
population also exhibits social preferences, aeconcern for fair treatment, fair outcomes
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and reciprocity. In the meantime, there are eveulte from experiments with nationally
representative samples (Bellemare and Kréger 2B8lfemare, Kroger and Van Soest 2008;
Fehr et al. 2002) which indicate the relevanceoaiad preferences for a non-negligible share
of people. For individuals with social prefereneg®nomic self-interest is still an important
argument in the utility function buip addition the persoralso shows a concern for fairness
(Fehr and Schmidt 1999, Bolton and Ockenfels 2000) reciprocity (Rabin 1993,
Dufwenberg and Kirchsteiger 2004, Falk and Fischba2006) and sometimes even for
efficiency (Charness and Rabin 2002).

In our context this means that - in addition tdisklprofit-maximizers - there may
also be borrowers who are prepared to honor theamirif a lender makes a credit offer that
they perceive as fair, i.e., if the borrower iseoffd a fair share of the project returns. In the
following we call such borrowers “trustworthy” bowers'® It is obvious, that if almost all
borrowers are trustworthy even the one-shot crediitracts in the OC may be become
attractive to lenders. The existing empirical encke (see e.g. Fehr and Gachter 2000,
Camerer 2003) suggests that our setting makethierranlikely that social preferences alone
ensure a functioning credit markéBut, whether the actual fraction of trustworthyrowers
is sufficient to sustain credit market tradinghe ©OC is, of course, an empirical question.

However, below we argue that reputation formati@pastunities may enable the
formation of a stable credit market in the RC eie¢here are insufficiently many trustworthy
borrowers to make trading profitable for the lersdierthe OC. In other words, even if credit
market trading is absent in the OC, the existentdrustworthy types may generate
reputational incentives which motivate selfish barers to repay and make a stable credit
market possible in the RC. Thus, the possibilityrepeated interactions may greatly enhance
the impact of the presence of trustworthy typesnaight that echoes the theoretical analysis
in Kreps et al. (1982).

In the following we will explain why the existencef reputation formation
opportunities makes the situation in the RC veffedent from the situation in the OC. We
provide the basic intuition why reputational indees may imply that not only trustworthy
borrowers, but also selfish borrowers will chodse ¢fficient project A and repay their debt
in the RC. The key feature that distinguishes ti@&fRm the OC is that lenders can offer
credit to the same borrowers in future periods.adse of the finite time horizon a lender is

9 To keep the analysis tractable we assume in o that there is only heterogeneity with regardocial
preferences among the borrowers. This is make® d®mtause there is no moral hazard problem orettuets’
side and we focus exclusively on how t@rowers’ moral hazard problems can be solved.

M The existing evidence indicates that the shaneeople with social preferences is typically belod#% and
sometimes even much lower. If we take the uppent@nd assume that 60% of borrowers are trustwoathy
these borrowers would need to be willing to choibeeefficient project and make a repayment of astié7
whenever their project turns out to be succes&fiven the previous evidence this seems rather listiea
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never willing to renew a contract with a borrowehavis known to be selfish (see the
backward induction argument in Section Ill.A). Artmwer can therefore only benefit from a
contract renewal, if his current lender has a sigfitly strong belief that her is trustworthy.
Since lenders do not observe project returns, thg basis for assessing a borrower’s
trustworthiness is his repayment behavior. Lendersw that trustworthy borrowers are
willing to repay whenever possible, as long as thesyoffered fair contract terms. If lenders
offer fair contracts and condition the renewaltddit contract in the next period on the current
repayment, a selfish borrower may, therefore, tsavancentive to choose the efficient project
and repay his debt after project success in thefinah periods'* The rationale behind this
behavior is that it increases his chances to gethan attractive credit offer from his current
lender in the next period.

Note that while the lenders’ contingent renewalsredit offers provide an incentive
for selfish borrowers to mimic the trustworthy bmwers’ repayment behavior, no perfect
pooling equilibrium in which both types of borrowerepay with certainty after project
success exists. The reason is the following: Ibalirowers choose project A and repay with
probability one after project success, the repaymders not contain any information on the
borrower's type and accordingly a zero-repaymentlavalways be attributed to a project
failure. As a consequence, lenders would have asore to condition their offers on the
borrowers past behavior and defaulting would ndultein lower future benefits for
borrowers. But the absence of a difference betwkrure payoffs after repaying and
defaulting implies that selfish borrowers would eetriave any incentives to repay their debt.
Thus, in equilibrium, selfish borrowers who sucéeibg realize their project only repay with
a positive probability while trustworthy borroweveith a successful project repay with
certainty (see also Proposition A2 in the Appendix)

Since selfish borrowers repay with a lower probgbihan trustworthy borrowers,
lenders can update their belief about a borrowspe based on his repayments over time.
Lenders only extend credit to a borrower, if theywd a sufficiently strong belief that he is
trustworthy. Because trustworthy borrowers repayenaiten, they are more likely to remain
creditworthy over time. This implies that withinettsample of borrowers who still receive
credit offers, the fraction of trustworthy borrowencreases over time and lenders adjust their
beliefs accordingly. Since borrowers with a veryogaepayment history are likely to be

12 |Intuitively, one might think that choosing projeBtinstead of project A could be attractive for effish

borrower who plans to repay in case of project ssscThe reason is that project B generates higtpcted
returns in the current period if the borrower plamgepay (see Section III.A for details). Howevelnposing
project B also decreases the probability of a ptogeiccess and therefore the probability of getthy more
attractive future returns associated with repaymkins straightforward to show that the decreaseipected
future returns always outweighs the increase inetirexpected returns. Thus, whenever reputatiogahtives
motivate a borrower to repay, he has also incestivechoose project A (for details see the prod®mposition
A2 in the Appendix).
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trustworthy, they may even receive credit in thelffiperiod, where the lack of reputational
incentives implies that selfish borrowers defauttveertainty.

The mechanism described above is based on theemeséstof some trustworthy
borrowers and the lenders’ contingent renewal gokbich disciplines the selfish borrowers
in the non-final periods and makes it profitabletfte lenders to offer credit. It is important to
emphasize that this behavior can be sustained iegaiibrium (see Proposition A2 in the
Appendix for details). However, the described aftiiim is only one among many different
equilibria. Therefore, theory does not provide a&ue prediction. This is a generic feature of
repeated games in which reputation matters and snialedl the more important to examine
markets with reputation formation empirically. Welibve that the behavior described above
provides a plausible account of the forces thatdcba operative in the RC and, therefore, it
makes sense to search for empirical patterns thatmthe following conjectures:

. The lenders in the RC will condition incumbentgedit renewal on their
repayment behavior.

. The borrowers in the RC will repay debt in casepaiject success with higher
probability than in the OC.

. The borrowers in the RC will choose the efficipriiject A.

. The disciplining of the selfish borrowers will Btato higher average debt
repayments in the RC than the OC and, therefadirg activity will be higher in
the RC than in the OC.

. The disciplining of the borrowers by the lendersehtingent renewal policy will
lead to the formation of long-term trading relasdsetween pairs of traders in the
RC.

In the TPC the incentive problem associated witht depayments is solved through the
introduction of legal enforcement of repayments.wideer, since the borrowers’ project
choice is not observable for lenders the borroveils have a discretionary leeway. We
continue to assume that trustworthy borrowers hémercredit contract and choose project A
if the contract entails a fair sharing of the pobjeeturns. Yet, recall from Section IIl.A that in
the TPC selfish borrowers have an incentive to shdbe inefficient project B for all contract
conditions that lenders are willing to offer. Howeeyvchoosing the inefficient project B also
decreases the chances of repayment because Bageldss likely to be successful. If lenders
make future credit offers contingent on currenttdeipayments, they may again generate
reputational incentives motivating selfish borrosvés choose the efficient project A. As in
the RC contingent contract renewals may thus dlsgiate the moral hazard problem in the
TPC (see Proposition A3 in the Appendix).
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However, perfect pooling, i.e., a situation in whithe selfish borrowers perfectly
mimic the project choices of the trustworthy boressy can never be part of an equilibrium.
The same reasons that prevent a perfect poolinglegun with regard to repayment choices
in the RC also prevent a perfect pooling equilibriin the TPC. If both types of borrowers
behaved in exactly the same way, observed repagmenild not contain any information on
project choices and accordingly lenders would haveeason to condition their offers on the
past repayments of their incumbent borrowers. Buthe absence of a conditional offering
strategy selfish borrowers would lack the incentivehoose the efficient project. Thus, in a
reputational equilibrium selfish borrowers choosgjgrt A with a positive probability but not
with certainty. This implies that repaying borroweare more likely to be trustworthy than
defaulting ones. As a consequence the lenders whoirderested in interacting with
trustworthy borrowers condition their offers on agment behavior and thereby provide the
necessary incentives for selfish borrowers to chotbe efficient project (for details see
Proposition A3 in the Appendix).

Because the contingent renewal equilibrium desdréd®ove is again only one among
many equilibria in the TPC the same caveat asenR@ applies, i.e., repeated game theory
does not provide a perfectly tight prediction. Hoes this does not mean that the theory is of
no help because it is still possible to use pldesdguilibria as a guide for the empirical
analysis. As the conditioning of credit offers apayment behavior is a quite plausible
feature of an equilibrium we put forward the folliogy empirical conjectures:

. The lenders in the TPC will condition incumbentsedit renewal on their
repayment behavior.

. Despite short-term incentives to choose projeatdy borrowers will choose the
efficient project A in the TPC.

. The disciplining of the borrowers and lenders oaent renewal policy will lead
to the formation of long-term trading relationsweeen pairs of traders in the TPC.

Before we present our results it is worthwhile @wnp out one potentially important
difference between the RC and the TPC. As we hasetioned above (and show in more
detail in Proposition A2 in the Appendix), if a fs&h borrower has an incentive to repay in
the RC he is alsatrictly better of if he chooses the efficient project.clmtrast, in the
equilibrium described above for the TPC, the boapwoes not face a strict incentive to
choose project A. In fact, because the borroweylslidrium strategy is a mixed strategy he
must be indifferent between choosing project A Bnd herefore, if the traders in the RC are
capable of enforcing a high repayment level, we ldquredict that we observe a higher
frequency of efficient project choices in the R@rthn the TPC.
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Furthermore, we would like to emphasize that wendbthink that the participants in
our experiment will play the described equilibnaa narrow sense. However, we expect the
forces which support these equilibria — the repomal incentives induced by conditional
contract renewals in endogenously built relatiopsh+ to importantly shape the nature of
credit market trading in the different conditiorfoar experiment.

V. Results

In this section we present our results. In subsec we analyze the impact of relational
reputation formation on credit market performancethie absence of legal enforcement of
debt repayments. To this end we compare the crealiket outcomes in the OC and the RC.
In subsection B we investigate the consequencéiseointroduction of legal enforcement of
debt repayment. This analysis is based on a cosgranf the outcomes in the RC and the
TPC.

A. Reputation and Credit Market Formation

In this section we show that in the OC, where beems cannot acquire a reputation, credit
market trading breaks down. In the RC, in contrdst, possibility for reputation formation
creates powerful incentives for debt repayment tvleioables the trading parties to solve the
double moral hazard problem in the credit market togh degree and reaching much higher
levels of market efficiency than in the OC.

Result 1 (market breakdown in the one-shot conditio): (a) In the absence of reputation
formation and third party enforcement of debt repayt no stable credit market can be
established and trading sharply diminishes overetinbespite the existence of a non-
negligible share of borrowers who repay credits)dmg is not profitable(b) However, in
almost all trades that occur the borrowers chodsefficient project A.

Support for Result 1 comes from Figure | and FiglireFigure | shows that the initial
proportion of realized contracts is very high i t©C — roughly 90% of all feasible trades
take place. However, there is a sharp decline irketarading already in period 4. After
period 4 we observe a further gradual decline endktent to which the available trades are
exhausted until the frequency of market tradingobees very low. In the final period, only
17% of the feasible contracts are concluded. Tthexe can be little doubt that the credit
market essentially breaks down in this condition.

Insert Figure | about here
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Figure Il provides the main reason why lendersimgihess to offer credit becomes so
low in the OC. Panel A of Figure Il displays thertmovers’ average repayments in concluded
contracts. In order to evaluate this figure it ngportant to recall that the lenders’ outside
option is 32 (depicted by the grey line). The figuwlearly indicates thagn average the
lenders always earned less than their outsideropbdhat market trading was not worthwhile
for them.

However, the average repayment hides some impohatgrogeneity among the
borrowers which is displayed in the right paneFajure II. This figure shows the percentage
of contracts that were profitable from an ex argespective® Overall, roughly 30 percent of
the contracts were ex ante profitable, making ittiwhile to trade in these cases. Thus, as
hypothesized, there is a positive share of trustwadoorrowers who repay credits even in the
OC. As a consequence, lenders did not experietmgsan every trade but could make profits
in a considerable number of cases. This is likelpe the main reason why it took some time
for the lenders to realize that theiwerageprofit was below their outside option. The lack of
(average) profitability is also indicated by a eggion of lenders’ total payoffs on the number
of concluded contracts in the OC; for every adddiotrade a lender earned on average 6
money units less (coefficient = -6.04, p = 0.078bust standard errors clustered on
sessions}?

Insert Figure Il about here

The project choice data reveal that the borrowéi®ose project A in 94% of the
cases. This is interesting because it is consistghtour assumption about the coexistence of
selfish and trustworthy types (see Section II1IB& borrower is selfish and plans not to repay
his or her credit, then the borrower is the redidleamant of all returns. This implies that
selfish borrowers should choose project A, bec#isemaximizes their expected returns. If a
borrower is trustworthy, he or she may voluntavitgnt to stick to the credit terms set by the
lender. As most lenders (85%) choose project Ahasdesired project in their contract offer,
this implies that also trustworthy borrowers shaumloistly choose project A.

Results 1 sets the stage for studying the impacemiitation formation opportunities
on credit market functioning. It shows that thesgamce of selfish borrowers who do not

3 There are two cases in which the contract is faoife to the lender from an ex ante perspectiee, gxtending
credit creates an expected profit of at least BB first case is that the borrower chooses prdjeghd repays

at least 40 in case of success (Expected profi8=x010 = 32). The second case is that the borr@lveoses
project B and repays at least 107 (Expected prdiit3 x 107= 32). The analysis is based on data from contracts
with successful projects only. The reason is thatdse of project failures we do not observe howehrihe
borrower would have repaid if the project had bsancessful. However, since project success is ralydo
determined, this procedure does not bias our esult

14 Since observations within a session cannot berdegaas independent, the standard errors of all our
regressions are clustered at the session levethEaron-parametric statistical tests (like the Mavhitney test)

we take session averages as the unit of observation
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repay their debt undermines the credit market balso indicates the potential of reputation
formation to stabilize credit market trading everinitely repeated interactions because there
is a significant share of trustworthy borrowers whpay their debt in case of project success.
Our next result shows that reputation opportunii@ge indeed a powerful effect.

Result 2 (reputation generates stable market tradig): The introduction of reputation
formation opportunities allows for the formation afstable credit market such that, except
for the final period, roughly 80-90% of the feasiltlades take place.

Support for Result 2 comes from Figure | and treoeisited statistical tests. Figure | indicates
that in each of the first 19 periods of the RCeatst 74 percent of the available trades take
place and if we take the average over all 20 psriote observe that 81 percent of the
available contracts are concluded. This resultrestg sharply with the OC. The contrast with
the OC is most visible in periods 15-19 where thp @ the share of realized contracts is
roughly 50 percentage points. Thus, Figure | ilatsts that the introduction of the opportunity
to form long-term relationships substantially imyee the stability of credit market trading.
We find that the number of realized contracts ighsly decreasing over time and abruptly
drops from 72 to 42 percent in the last period.

The large gap in trading activity between the R@ #re OC is also confirmed by
more formal statistical tests. The non-parametrianM Whitney test with the number of
contracts per session as the unit of observatiahcates highly significant treatment
differences (p = 0.004).

The much higher trading activity in the RC indicathat reputation formation makes
the extension of credit more attractive. Thus, nlagural next question is: how exactly do
trading parties succeed in mitigating the morabndproblems in the RC?

Result 3 (endogenous enforcement of credit contragin the RC): If reputation formation

is possible lenders condition contract renewal lo@ borrower’s past repayment behavior. As
a consequence, borrowers have a strong incentiveepay their debt after the successful
realization of a project. In addition, in the vasijority of trades the borrowers choose the
efficient project A. As a consequence, the averagayment in the RC is significantly higher
than in the OC.

We provide support for Result 3 with Table Il arigufe Ill. Regressions 1 and 2 in Table Il
show the results of probit regressions in which negress the binary variable "contract
renewal in the next period" on the current repaym#re average repayment in previous
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interactions with the same lender and the numbepretfious interactions with the same
lender. The ME-columns associated with these regmes indicate the corresponding
marginal effects. In the third and fourth regressiwe do not use repaymetdvels as
regressors; instead, we regress on a dummy fotiysepayments in the current period and
the percentage of positive repayments in previateyactions with the same lender. Table II
shows that all coefficients in all regressions positive and significant. The marginal effect
for the repayment levels in columns ME[1] and MEi&]icate that a repayment increase by
10 units in the current period increases the pritibabf contract renewal in the next period
by 11 percent; an increase in the average repaymeall previous interactions with the
current lender by 10 units increases the probgbdit contract renewal by 4 percent.
However, an even more impressive marginal effecinticated by columns ME[3] and
ME[4]. A borrower who makes a positive repaymentréases the chances of contract
renewal by 48%. On average lenders renew a contiiitta borrower in 66% of the cases if
he makes a positive repayment, but only in 18%hef d¢ases if he does not regayOne
reason for this big effect is that if the borrowelscided to repay they usually repaid a
substantial amount, making the trade profitabletfer lender. If we only look at positive
repayments 90 percent of all observations lie énittterval [40, 60]. This makes perfect sense
in light of our argument that borrowers who replagit debt are either reciprocally motivated
and prepared to comply with the conditions propdsgedhe lender or they pretend to have
such preference$.The borrowers almost never make repayments bet@eemd 40, as this
would reveal that they have successfully realizedagect but are not willing to comply with
the terms requested by the lender. Because oflitbé®ntinuity in the amount of repayment
there is a sharp increase in the probability oti@m renewal if there is a positive repayment.

Insert Table Il about here

The conditioning of contract renewal on past repaytbehavior is in line with our
predictions in Section 111.B. This policy by thenlders generates incentives for the borrowers
for repaying substantial amounts. This can betified by examining how the borrowers’
total payoff is related to his average repaymentlinconcluded contracts. If we regress
individual borrowers’ total payoffs on their aveeagpayments we find that an increase in the
average repayment causes a significant increabe iborrowers’ payoff (coefficient = 4.61, p
= 0.064, robust standard errors).

!5 Note that it is not unreasonable to renew a bagrtsicontract even if he fails to repay a posi@eount in
the current period because even the efficient ptojecan fail so that lack of repayment does natessarily
imply a lack of willingness to repay.

16 A closer look at the desired repayments in alepbed contracts reveals, that a repayment in tieevial [40,
60] can in the majority of the cases be interpreteé compliance with the contract terms. In 6%qmrof the
cases the lender's desired repayments are in thevah [40, 60]. In the remaining 35 percent thesichal
repayments are higher. However, desired repaynadimige 70 are very rare.
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The lenders’ contract renewal policy may affect th@rowers’ behavior in two
dimensions: the project choice and the repaymetetr @iroject success. Since the former
choice determines the probability with which therbwer can make a positive repayment, it
is the combination of the two that determines tiedifability of credit contracts to lenders. In
Section 11l.B we predicted that reputational incees, that are strong enough to motivate the
borrowers to make positive repayments after progemicess, also induce the borrower to
choose the efficient project A. The reason is that short-term gains that a borrower who
plans to make a positive repayment can deduce fcboosing the risky project, are
dominated by the implied loss in the expected omatiion payoffs. Interestingly, we find that
this prediction is borne out by the data. The awitrenewal policy of the lenders not only
motivates the borrowers to make positive repaymdnisit does also not significantly lower
the frequency of project A choices relative to @€. While project A is observed in 94% of
the cases in the OC, project A is still chosen 186%f the cases in the RC. This finding is
also crucial for the efficiency effects of the regiional incentives in the RC. Together, the
increase in the number of trades and the high &eqy of efficient project choices imply that
the realized fraction of the available gains froade increases from 46% in the OC to 66% in
the RC. A one-sided Wilcoxon-Mann-Whitney test witle actual gains from trade per
session as the unit of observation reveals thatdtiference is statistically significant (p =
0.047)Y

The impact of the conditional contract renewalgt@nborrowers’ repayment behavior
in the RC is depicted in Panel A of Figure lll. this figure, we display borrowers’
repayments after a project success in the OC amdR@ The figure shows that repayments
are considerably higher in the RC than in the O@na-sided Wilcoxon-Mann-Whitney test
with session averages as observations shows tealiffierence in repayments after project
success is statistically significant (p = 0.004).

Panel A of Figure Ill also shows that the repaymeafter project success decline
strongly in the final two periods of the RC. Thigdence suggests that selfish borrowers are
no longer disciplined by reputation incentives towga the end of the experiment.
Furthermore, the borrowers’ repayment behaviohenlast two periods also explains the end-
game effect in the number of realized contracts f&gure I). It is evident that there is a good
reason for lenders to back away from the creditketanear the end of the experiment,

" Note that the actual gains from trade containkzsntial element of randomness because of thenamess
involved in project success. Therefore, the p-valie somewhat lower for the actual gains frometr&de also

ran a number of regressions with the realized nurab&ades and the actual gains from trade asléipendent
variable, a treatment dummy for RC and various dymariables for different time intervals and intetfans
between time intervals and the treatment dummy. rAffressions show a clear picture: the RC treatment
significantly increases the number of trades aedytins from trade relative to the OC.
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because many of the selfish borrowers who repaicobueputational concerns now simply
maximize their short-term profits and keep the wehmloject returns to themselves.

Insert Figure Il about here

Even more direct evidence for the presence of engtdisciplining effect for the
selfish borrowers comes from Panel B of Figureliilthis figure we show for every borrower
the frequency of positive repayments during perigebs8 together with the frequency of
positive repayments in period 19-20. The largersilze of a bubble the more individuals are
represented by the bubble. The figure indicates$ there are a considerable number of
individuals who repay their debt in more than 70Bthe cases in periods 1-18 but pay back
nothing in periods 19-20. This pattern neatly doenta the disciplining of the selfish
subjects. However, the figure also shows that tieeenon-negligible number of inherently
trustworthy individuals who repay positive amouexen in periods 19-20.

As our next result shows, the alleviation of therahdhazard problems through
contract renewal for reputable borrowers also leeds fundamental change in market
interactions because borrowers and lenders intezpetatedly with each other.

Result 4 (long-term relations dominate market tradng): In the RC the majority of trades
is concluded by pairs who trade at least five timeth each other and trading partners who
interact repeatedly with each other earn signifitarmore than those who change their
partner frequently.

Support for Result 4 comes from Figure IV whichptiys the cumulative frequency of trades
concluded by pairs in repeated interactions wittaigying number of periods. As a bechmark
we also show the data for the OC because theré¢rdders could not choose their trading
partners and did not know if they happened to b&hea with the same trader repeatedly.
Thus, the difference between the OC and the RC slilogvextent to which the traders in the
RC deliberately engaged in repeated interactioa@mpared with only coincidental multi-

period trading in the OC). The large differencewsstn the conditions indicates that the
participants in the RC successfully formed tradiglgtions. In fact, in the RC the majority of

trades are concluded by pairs who interact at keastimes with each other.

Insert Figure IV about here

If it is true that the lenders’ conditional renewvmllicy disciplines the borrowers and
leads to higher repayments then we should alsornaddbat borrowers who often interact
with the same lender choose the efficient projeanére frequently and repay on average
higher amounts. To examine this question we coo&du Figure V which displays the
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percentage of efficient projects chosen in realizedtracts and the average repayments after
a projects success conditional on the number @ractions in the same pair. The figure
indicates that more frequent interactions are iddagsociated with a higher frequency of
efficient project choices and higher average regays Thus, all the facts support the view
that reputation formation opportunities and theoeasged constraints on the borrowers’
behavior greatly alleviate the double moral hazaablem inherent in our credit market.

Insert Figure V about here

In order to examine how the involvement in repeat¢gractions affects lenders’ and
borrowers’ profits we measure the extent to whiache individual has succeeded in
establishing relationships. The simplest possibéasare would be the maximal number of
interactions with the same trading partner. Howgtles is a very crude measure that ignores
the possibility that some participants may establedations with more than one partner over
the duration of the experiment. Therefore we uskghtly more complex indicator which we
call the intensity of repeated interactions (IFY. using the IRI, we take an individual’s full
range of repeated interactions into account. Thé ifRcalculated as follows: IRl =
Z?:l[TizlzoZ], whereT; is the number of trades with trading parthandn is the number of
potential trading partners£10 for lenders and=7 for borrowers). The IRl is maximal if a
market participant interacts with the same tradwagtner in all 20 periods (IRl = 1) and
minimal if a market participant always choosesdusside-option (IRl = 0). In between these
two extreme cases the IRI is the higher, the mareagket participant succeeds in repeatedly
interacting with trading partners.

The IRI enables us to answer the question whethdets with a higher IRI earn on
average higher profits. If we regress individuaders’ average profits per period on their
IRI's we find that both lenders’ and borrowers’ IRIsignificantly and positively correlated
with their profits (lenders: coefficient = 13.25/00.004, robust standard errors clustered on
session level; borrowers: coefficient = 20.15, £.808, robust standard errors clustered on
session level). Thus, the more a trader succeeadeasbtablishing long term relations, the
higher their profits. This result is particularlgmarkable for the borrowers’ because the
establishment of a trading relationship was onlggtde if the borrower’s repayments were
sufficiently high. Thus, the positive impact of tiel on the borrowers’ profits is a further
indication that it was profitable for the borrowénghe RC to repay their debt.

B. Reputation and Third Party Enforcement of Repays

In the previous section we have seen that reputdtionation opportunities go a long way
towards solving the double moral hazard problenoun credit market. In this section we
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examine how credit markets are affected if onehaf two moral hazard problems - the
repayment problem — is solved by legal enforcemAnfirst intuition might lead one to
believe that if only the project choice problem e@ns, it might be easier to solve this
problem with reputational incentives. However, as have seen in Section I1lI.B, the
introduction of third party enforcement might exdoage the project choice problem. Our next
result shows that this is indeed the case.

Result 5 (market trading and project choice under hird party enforcement): The

introduction of third party enforcement of debt agment causes a further significant
increase in the number of trades but it also letms significant reduction in the share of
efficient projects so that the efficiency gainsrirthird party enforcement are relatively small.

We provide support for the first part of Resultybrbeans of Figure Il. This figure indicates
that in almost all periods the share of realizedtiazts is higher in the third party condition
(TPC) than in the RC. This difference is also statally significant according to a Mann
Whitney test with session averages as the unitbsEvation (p = 0.008) However, the
realized gains from trade are only somewhat highéne TPC compared to the RC — 72% in
the TPC and 66% in the RC. Moreover, this diffeeerecnot statistically significant (Mann
Whitney test with session averages as unit of elasiens, p = 0.247).

If efficiency does not increase although the nundfdrades is significantly higher in
the TPC, project choices must differ across cooisti Our theoretical analysis in Section
l1l.B (see page 15) suggests that borrowers mag fagaker incentives to choose project A in
the TPC than in the RC. And indeed, in more thah dfathe trades (54%) the borrowers
choose the inefficient project B in the TPC whiletihe RC the borrowers choose project B in
only 9% of the cases. This difference is highlyndigant (Mann Whitney test with session
averages as unit of observations, p = 0.004).

One important reasons why the borrowers choosengfécient project much more
often in the TPC than in the RC is that the bormewe the TPC face much stronger short-
term incentives to choose project B. Due to thallepforceability of debt repayments, the
choice of project B always maximized the borrowgmtiod profit in the TPC. In the RC, in
contrast, this was not the case. Despite the fettreputational forces greatly alleviated the
repayment problem in the RC, borrowers did still repay anything in 17.5% percent of the
successful projects. In these 17.5 % of the calseyorrower had the incentive to choose the

18 We also ran several regressions with the realinemiber of trades as the dependent variable, atest
dummy for RC and various dummy variables for défertime intervals and interactions between tinterirals
and the treatment dummy. All these regressionsateti® same picture: the TPC significantly increate
number of trades.
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efficient project A because he earned the wholgeptaeturn. Furthermore, lenders in the
TPC requested much higher repayments in case objacp success than in the RC which

increases the short term incentive to choose grédedhus, even in the cases where they
planned to make the repayment requested by thedehdrrowers in the RC had less strong
incentives to choose project B than the borrowetse TPC. In Table 11l we show how much

borrowers can gain if they choose project B alttotige lender asks for project A in the RC

and the TPC. The table illustrates that the diffeeesin the borrowers’ expected profits

between project A and B differs substantially asr@snditions. The relative short term

attractiveness of project B — as measured by thea&d profit of project B relative to project

A —is considerably higher in the TPC than in tHg R

Insert Table Il about here

Table 1l is based on data from contracts in whibke lender’'s desired project is
project A. The table displays expected period psadif borrowers for each possible project
choice® In trades carried out by a lender and a borrowres imteract infrequently with each
other (1-3 times over the experiment) choosingqmtoA yields a slightly higher expected
profit for the borrower in the RC while project Belds a much higher expected profit in the
TPC. If a pair of traders interacted repeatedlyhvaaich other (between 4 and 10 times or
between 11 and 20 times, respectively) projectdigi higher expected payoffs for borrowers
both in the RC and the TPC. However, the differemcexpected profits between the two
projects is much larger in the TPC, indicating tbatrowers have a stronger short-term
incentive to choose project B in the TPC than ie RC. Thus, for given reputational
incentives (arising from contingent contract renksyvethe borrowers have stronger incentives
to choose the inefficient project B in the TPC.

The fact that the introduction of third party erd@ment exacerbates the project choice
problem implies that the provision of reputatiomaentives may still be of high value in the
TPC. Since a borrower can increase the probalofitepayment by choosing the efficient
project, the lenders can provide reputational itiges to choose project A by making
contract renewals dependent on past repayment imeh@ur next result addresses, therefore,

% 1n the TPC the fact that desired repayments afereamble makes it easy to calculate borrowerseetqul

profits. The database consists of all concludedraots in which the lender desired project A. Expdqrofits

are calculated as: Expected profit = Probabilitsoécess x (Project return — Desired repaymenthdrRC, in

contrast, the desired repayment is not bindingthedoorrower can repay as much as he wants. lrcésis the
data base consists of all accepted contracts inhnthie lender desired project A and the borrowecesssfully

completed a project (either A or B). Expected psadire calculated as: Expected profit = Probabilftguccess x
(Project return - Observed repayment). We can oahsider contracts with successful projects beceteeded

repayments are not observable in case of projdarda As project success is random, this doeshied our

results. Our calculations for the RC implicitly as®e that borrowers would have made the same rep#yihe
they had chosen the other project. The data supipisrassumption: the borrower’s actual projectiohaoes

not significantly affect the repayment level in tacts in which the lender desired project A. Tiniskes sense,
if we take into account that borrowers have alwiagsntives to pretend that they have chosen préject
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the question whether borrowers face such reputtiocentives in the TPC and how strong
they are in comparison to the RC

Result 6 (endogenous enforcement of efficient praje choices): Under third party
enforcement of repayments the lenders conditioriracinrenewal on the borrower’s past
repayment behavior but the impact of past repaymentcontract renewal is weaker than in
the RC. Nevertheless, contingent contract renevgal lzads to repeated interactions between
borrowers and lenders in the TPC.

Result 6 means that the borrowers in the TPC dmnigtface stronger short-term incentives

to choose the inefficient project but they alsoefaeeaker reputational incentives to choose
the efficient project A. Taken together these faetsride a plausible explanation for why we

observe much fewer efficient project choices inTRE.

Support for Result 6 comes from Table IV which skqwobit regressions with data
from the TPC and the RC in which the binary vaedlglontract renewal in the next period” is
the dependent variable. Regressions 1 and 2 corttfmaimpact of the current repayment, the
average repayment in previous interactions withsdi@e lender and the number of previous
interactions with the same lender on the probabdfta contract renewal in the next period.
The corresponding ME-columns report the margindat$”® The significantly negative
interaction effect of the TP dummy and the currepayment level (see columns ME[1] and
ME[2]) indicates that the current repayment levak ha weaker positive impact on the
probability of contract renewal in the next peridgtegressions 3 and 4 confirm this finding
with a different set of right-hand side variablestead of current and past repayment levels
we use a dummy for positive current repaymentsthaghercentage of positive repayments in
previous interactions as regressors. In both regres the interaction between the dummy for
positive repayments and the TPC dummy is negasigmificant and sizeable. This result
means a positive repayment in the TPC did not aszea borrower’s chances of a contract
renewal in the same way as in the RC: a positipayment in period t increases the chances
of a contract renewal in the TPC by about 10 tpd®entage points less than in the RC. This
implies that that there are less strong incentteeshoose the low risk project A in the TPC
than in the RC.

Insert Table IV about here

% Since the interaction effect does not correspanthé marginal effect of the interaction term imdimear
estimations, we used the procedure recommendedi laynd\ Norton (2003) to estimate the correct intéoac
effects.
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Yet, despite this decrease @ontingencyof contract renewals the borrowers in the
TPC still face reputational incentives. A positikgpayment increases the probability of a
contract renewal by about 30 percentage pointsdskenns ME[3] and ME[4]). That these
incentives have important consequences for theapgpue of repeated interactions in the TPC
is illustrated by the fact that the cumulative freqcy of trades in the TPC — which is shown
in Figure VI — resembles the one in the RC: a suiistl share of the trades is executed by
trader pairs that interact many times with eackeioth

Insert Figure VI about here

The lower degree of contingency in contract renswalso does not mean that
contingent contract renewal did not have an efbecproject choices and average repayments.
Figure VIl shows that in relations lasting morertiH® periods project A was chosen in more
than 70 percent of the cases and the average repéymwere therefore, rather high. Yet, in
relations that lasted less than 10 periods theiefft project is only chosen in less than 40%
of the cases. As a consequence, borrowers andrtebdeefited from the establishment of
long-term relations: if we regress profits on th&ensity of repeated interactions (IRI) in the
TPC we observe that a higher IRl is associated Wwigher profits for both lenders and
borrowers (lenders: coefficient = 14.42, p = 0.0@®ust standard errors clustered on session
level; borrowers: coefficient = 24.51, p = 0.02@bust standard errors clustered on session
level).

Insert Figure VIl about here

V. Conclusions

In this paper we experimentally investigate howutapon formation in endogenously built
relationships affects credit market performance hod these relational incentives interact
with improvements in the legal enforceability obtleepayments. When legal institutions are
weak and repayments cannot be exogenously enfavedthd that the disciplining effect of
relational incentives is a decisive determinant thoe existence and functioning of credit
markets. In the condition where reputation fornratipportunities are exogenously excluded
the lack of repayment incentives leads to a breakdof credit market activity. However,
when we allow that borrowers can acquire a reputastable credit markets emerge in which
roughly 80% of all feasible trades take place. Byditioning access to future credits on
previous debt repayments, lenders create powertehitives for borrowers to repay their debt
out of reputational concerns. Borrowers respondh&se incentives by choosing efficient
projects and a high repayment rate. As a consequemnany mutually beneficial trades take
place.
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This finding is interesting with regard to the tda&re on relationship banking.
Theoretically, it has often been argued that thev@ence of bilateral borrower-lender
relationships may be due to the disciplining effgictontingent contract renewals. However,
so far existing field data has not allowed sepagatthis effect from the alternative
explanation that relationships are attractive beedbey provide lenders with better access to
the borrower’s books and therewith lead to thectiele of better borrowers. Our experiment
enables us to show the positive impact of the pliseng effect on credit market performance
in a clean and controlled way.

When the legal credit market environment improve® observe an interesting
interaction effect between relational incentivesd ahe exogenous enforcement of debt
repayments. While the legal enforceability of dedggayment causes a significant increase in
credit market trading, it has only a small positiugpact on credit market efficiency. The
reason is that in the presence of limited liabifityd wealth constraints the legal enforcement
of debt repayments motivates many borrowers to skomefficiently risky projects.
Endogenous contract enforcement in relationshipes dmly partly offset this effect. Thus,
legal enforcement provides not only a powerful 8olu to the moral hazard problem
associated with debt repayment, but it also exatesbthe moral hazard problem that is
associated with the incentive to choose inefficlegh risk projects.

To the best of our knowledge, the possibility thagal enforcement weakens
reputational incentives and increases the frequehayefficient project choices has not been
discussed before. Our finding that legal and endoge enforcement mechanisms may have
important interactions suggests that these effdusild be studied more extensively in future
work.
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Appendix

In this appendix we show the existence of reputagiquilibria in a two-period version of the
game implemented in our experiment. It is not objective to provide a complete formal
analysis of our experimental game. We rather washbw that in the RC and the TPC there
are perfect Bayesian equilibria in which the repatamechanisms intuitively described in

Section Ill.B are at work.

As outlined in the text, we assume that there w&wetypes of borrowers: A sharell
(0,1) are trustworthy types, i.e. they are willimghonor the credit terms set by the lender as
long as they perceive them as fair. The rest of ibeowers are purely selfish profit-
maximizers. We assume that the trustworthy borrevp&rceive a credit offer as fair if the
lender asks for the efficient project and if thesided repayment® ensures that the return in
case of project success is shared in a fair maneeng fair contract offer must be of the form

(P = A, r?<r"), wherer' is the maximal repayment a trustworthy borrowersigers as faif*

For tractability reason we slightly simplify thegimg and acceptance of credit offers.
In the experiment the trading mechanism is a caotis auction. However, as continuous
auctions have defied a fully rigorous analysis &g We approximate the bargaining process
with a posted contract mechanism. Specifically,assume that each lender can only make
one credit offer, either a public offer or a prevaiffer in every period. Borrowers then choose
in random order from the available offers. Eachrdw@er is free to accept one of the loans

available to him or not to borrow at all.
A. Credit Market Trading in the OC

We first analyze the behavior of risk-neutral lersdand borrowers in the OC, in which
neither legal enforcement of debt repayments nemtbssibility for reputation formation are
present. Proposition A1 shows that in the OC cnexditket trading can only take place if there

is a sufficiently large share of trustworthy boreyg:.

Proposition Al:
In the OC lenders are only willing to offer credintracts to borrowers if the fraction of
trustworthy borrowers satisfies> k / (Wr'), otherwise lenders make use of the endowment-

storing technology.

2t is plausible that' depends on the presence of legal enforcementfrdpayments. As the presence of third
party enforceability of repayments puts lenders mtstronger position trustworthy borrowers maypbepared

to regard higher repayment requests as fair whpayraents are enforceable than when they are noke&p
our exposition as simple as possible, we do ndlia@ttp include this possibility in our notation.
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Proof:

In the OC selfish borrowers simply maximize thegripd profits, i.e., they choose project A
and never repay after project success. Trustwdrtigowers, in contrast, are willing to honor
the contract terms if they are offered a contréthe form ¢ = A, r? <r'). If a lenders offer
such a contract to a borrower of unknown typeeftjsected profit is Bf] = xw/r%. Since the
lender’s expected profit is increasing it is profit-maximizing to set® =r'. As a lender can
always realize a profit ok by choosing the endowment-storing technology, $ienly
prepared to offer a credit contract to an unknowrnrdwer if the followingoffer conditionis
satisfiedx = k / (W*r"). n

B. Credit Market Trading in the RC

We next consider the RC. For simplicity and exposdl clarity we consider only a two-
period version of the game. In line with our engati observations in the laboratory we
assume that the fraction of trustworthy borrowergnisufficient to make credit contracts
profitable in the OC, i.ex <k / (Wr"). Proposition A2 shows that in the RC reputatitiaats
make it possible that there is a perfect Bayesgulibrium in which lenders are willing to

extend credit even if the parameters are suchnthatedit market can exists in the OC.

Proposition A2:

Consider the RC and assume that the fraction stviarthy borrowers lies in the following
range: k/ W'r"]? < x <k / W*"). There is a perfect Bayesian equilibrium with fbkkowing
characteristics: In period 1 all lenders make dipudvedit offer of the form® = A, r® = r%).

A random selection of 7 borrowers accepts theserofand chooses project A. In case of
project success trustworthy borrowers repay r' with certainty, while selfish borrowers
repayr = r' with probabilitys = x (W'r' —Kk) / [(1 —x)k]. In period 2 each lender whose
incumbent borrower has repaid the loan in periqaritately offers a credit contract of the
form (p? = A, r? = r') with probabilityl = r' / W*R* —b) to his incumbent borrower, while
each lender whose incumbent borrower has defaudtiegeriod 1 always chooses the
endowment-storing technology. Those borrowers wétoagcredit offer choose project A. In
case of project success trustworthy borrowers rapayr' with certainty while selfish

borrowers never repay.

Proof:

Proof is by construction and is established indlateps:

Step 1 (project choice and repayments of trustvydbttrrowers):
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We have assumed that trustworthy borrowers whagentract of the fornpf = A, r* <)
honor the contract terms suggested by the lendavs§ible. Thus, all trustworthy borrowers
who succeed in accepting a contrgt£ A, r* =r") in period 1 and 2 choose project A and

repay after project success.
Step 2 (project choice and repayments of selfisholrs):

Since period 2 is the final period selfish borrasveehave exactly as in the OC: whenever
they succeed in getting a contract they maximieg& eriod profit by choosing project A and
not repaying in case of project success. Thussélfish borrower gets a contract in period 2,
his expected profit is Eg] = W'R".

In period 1 the situation is different. Let us staith the repayment decision. Assume
that a selfish borrower has accepted a contpdet @, r® =r') and has successfully realized a
project (it may be A or B). The borrower must ndwoose one of two repayments: Either he
imitates the behavior of a trustworthy borrower aaplays K = r') or he does not repay at all
(r = 0)?? In period 1 repaying may make sense if lenderddition the probability of a
contract renewal in period 2 on the borrower’'s yepant behavior. Defind(r) as the
probability with which a lender renews his contragth a borrower in period 2 after
observing the repaymentin period 1. After repaying in period 1 a selfish borrower then
faces the following continuation payoff for peri@ V(r) = I(W'R* + (1 —I(r))b. This
implies that a selfish borrower is willing to male repaymentr = r' if the following
repayment conditiors satisfiedr' < V(r') —V(0) = ((r') —1(0)) W'R"* = b).

Let us now move on to the project choice. Using rib&ation from above, we can
write the expected stream of utility over both pds, which is implied by the choice of a
projectp O {A,B} in period 1 as:w”[s(R* —r' + V(r')) + (1 —s)(R* + V(0))] + (1 —w’)V(0).
Thus, a selfish borrower prefers project A overjggbB as long as the followingroject
choice conditioris satisfieds(w" —w?)[- r' + V(r') = V(0)] + W'R* —=wPR® > 0. Sincen* > w?
andw'R* > WPRE it is straightforward to see that the repaymemtdition is a sufficient (but
not necessary) condition for the project choicedaon.

The lenders’ contract renewal probabilities givenRroposition A2 imply that the
repayment condition is satisfied with equality,,i@ selfish borrower is indifferent between

repaying and not repaying after the realization aofsuccessful project in period 1.

22 A positive repayment < r' is never optimal. Such a repayment is not in lirith a trustworthy borrower’s
behavior and would therefore reveal the selfishrdwer’s type. However, if the borrower reveals hype
anyway, then he is always better off by repayinthing.
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Accordingly, any repayment probabilis/(] [0,1] is optimal. Furthermore, the fact that the

repayment condition is satisfied implies that dale®project choice condition is satisfied.
Step 3: Sequential Rationality and Credit Contr@éfiers of Lenders

Sequential rationality requires that a lender’'sdgl about the trustworthiness of a borrower
is defined at every information structure in thenga The initial prior, that is the probability
that a lender assigns to the event that an unkrtmawrower is trustworthy, is given by the
population fraction of trustworthy borrowesgf1) = x. If a lender interacts with a borrower in
period 1 he updates his belief about the trustvimess of this borrower based on the
observed repayment using Bayes’ Rule. Accordinijlg,lender’s belief after a repayment of
r =r'is given byy(r) = x/ [x + (1 —x)g], while the lender’s belief after defauit£ 0) is given
by y(0) = (1 —-wa)x / [(1 —Wa) +Wa(1 =X)(1 —9)].

Let us now turn to the credit offers of lendens.period 2 lenders anticipate that
borrowers face the same incentives as in the OCoingly, Proposition Al implies that a
lender is only willing to make a credit offer tospecific borrower if his belief satisfies the
offer condition:y > k / (W'r'). Since we assume that x< (W'r") (no credit market trading in
OC) a borrower who does not repay in period 1 dussget a credit offer in period 2. The
reason is that the lender’s belief cannot satiséydffer conditiony(0) < x < k / (W'r'). This

implies that the contract renewal probability affefault is zerot(0) = O.

In order to get a credit offer after repaying ieripd 1 the selfish borrower's
repayment probability has to be low enough such tha lender's updated belief at the
beginning of period 2 has at least increased toéwessary threshold valugr') = k / (wW'r).
This yields the following condition for the selfidgborrower’'s repayment probabilityg <
x(Wr'=K) / (1 =X)k < 1. Given that(0) = 0 the repayment condition from Step 2 imptiest
this repayment probability can only be best respomisa selfish borrower if the lender’s
contract renewal probability after repayment isegivoyl(r') = r' / W'R* —b). However, this
contract renewal probability can only be a besesponse of the lender, if the lender is
indifferent between offering a contract and chogsthe endowment-storing technology.
Accordingly, the lender's belief must be exactlytta threshold level, i.ey(r') = k / (W'r").
This, in turn, implies thas = xW'r' —=K) / (1 —=X)k. Furthermore, in period 1 lenders are only
willing to offer a contract if the total probabyibf getting a repayment ensures that they are
at least indifferent between offering a contrad #meir outside-option. This requires thxat

(1 —x)s = k / W'"). Given the repayment behavior of selfish borrawvier period 1 this
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condition can only be satisfied if the initial fteom of trustworthy borrowers is not too low:

> [k/ (W'rY)]% n
C. Credit Market Trading in the TPC

We now turn to the TPC, in which repayments of Gwers after project success are legally
enforced. In Section IIl.A we show that in thiswgetmaximization of short-term borrower
profits requires the choice of project B. In thesatice of trustworthy borrowers, lenders
anticipate that project A is never chosen and theyefore offer a contract of the formf &

B, r? =), wherer® = (WgRs — b) / wg is a high repayment which makes the borrower only
slightly better off than his outside opti6h.If there is a large fraction of trustworthy
borrowers, lenders may — even in the absence aftatpnal incentives — prefer to offer a
contract of the formpl = A, r? = r'). However, we assume that the fraction of trustiaor
borrowers is not large enough to render such aracnprofitable in a one-shot interaction,
e, x < wWP(rs —r') / W —wP)r'?* Proposition A3 shows that in the TPC reputaticieats
make it possible that there is a perfect Bayesgnlibrium in which lenders offer contracts
of the form p? = A, r® = ') despite the fact that the parameters are sudhttese contracts

are not profitable in one-shot interactions.

Proposition A3:

Consider the TPC and assume that the fractiorustwiorthy borrowers lies in the following
range: ¥2)r3 (s = rY) / wrwW* = wWP)(r')? < x < WP(r* = r') / W* — wP)r'. There is a perfect
Bayesian equilibrium with the following charactéigs: In period 1 all lenders make a public
credit offer of the form® = A, r? = r'). A random selection of 7 borrowers accepts these
offers. Trustworthy borrowers who have acceptedraract choose project A with certainty,
while selfish borrowers who have accepted a contrhcose project A with probability =
W W —wB)xrt — wWPoan® — (1 —)WP) (=] / WP —wP) (1 =x)(r* = rY)]. In period 2 each
lender, whose borrower has repaid in period 1,gpely offers a credit contract of the form
(P = A, r? =Y with probabilitym = WA(RE —r) — WAR* =r")] / [(W* = wWP)(WE(RE — ') —b)]

to his incumbent borrower, while each lender whmeeimbent borrower has defaulted in
period 1 always makes a public credit offer of fem (p° = B, r* = r to his incumbent
borrower. Trustworthy borrower choose project Ahigéy receive a contract offer of the form
(® = A, r¥ =Y and project B if they receive a contract offef € B, r® = r%. Selfish

borrowers choose project B irrespective of the fofrtheir contract.

2 Under the parameter conditions in the experimestequivalent to a repayment of 166 (see Sectlok)!
24 |In the absence of reputational incentives the evgoieprofit if the lender offers the contrapt € B, r® =% is
wPrs, while the expected profit if he offers the contrg® = A, r* =r') is (xw/* + (1 =x)WP)r'.
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Proof:

Proof is by construction and is established indlateps:
Step 1 (project choice of trustworthy borrowers):

We have assumed that trustworthy borrowers whagentract of the fornpf = A, r* <)
honor the contract terms suggested by the lendmvs§ible. Thus, all trustworthy borrowers
who succeed in accepting a contrget £ A, r® = r') in period 1 and 2 choose project A.

However, trustworthy borrowers who are offered at@xt ¢° = B, r® =r°) choose project B.
Step 2 (project choice and repayments of selfisholrs):

Since period 2 is the final period selfish borrosveehave exactly as in a one-shot interaction:
whenever they succeed in getting a contract theyimae their period profit by choosing
project B. Thus, if a selfish borrower gets a cacltmd = A, r? =1 in period 2, his expected
profit is E[78] = WP(R® — r'). If he gets a contracp = B, r® = r) his expected profit is
identical to his outside option Bf] = WA(R® —r°) =b.

In period 1 the situation is different. Assume thaselfish borrower has accepted a
contract p® = A, r¥ =r'). Since project A has a higher success probapdhygosing project A
may make sense if the lender conditions the prdibatiith which he offers another contract
of the form 0% = A, r? =r) to his borrower in period 2 on the borrower’sagment behavior.
Define m(r) as the probability with which a lender renews ¢ositract with his borrower in
period 2 after observing the repaymeim period 1. After a repaymentin period 1 a selfish
borrower’s continuation payoff for period 2 ¥(r) = m)wW?(RE = r') + (1 —m(r))b. This
implies that a selfish borrower is willing to cheogroject A if the followingproject choice
conditionis satisfiedW?(RE —r') —wA(R* = r') < W —wB)(V(r') = V(0)), where the difference
in continuation payoffs can be rewritten\4s") — V(0) = (m(r") —m(0))( WP(R® —r")-b).

The lenders’ contract renewal probabilities givenRroposition A3 imply that the
project choice condition is satisfied with equalifye., a selfish borrower is indifferent
between project A and project B. Accordingly, amghability z (7 [0,1] of choosing project A

is optimal.
Step 3: Sequential Rationality and Credit Contr@éfiers of Lenders

Sequential rationality requires that a lender’'sdgl about the trustworthiness of a borrower
is defined at every information structure in thenga The initial prior, that is the probability
that a lender assigns to the event that an unkrtmawrower is trustworthy, is given by the

population fraction of trustworthy borrowesgi1) = x. If a lender interacts with a borrower in
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period 1 he updates his belief about the trustvimess of this borrower based on the
observed repayment using Bayes’ Rule. Accordinijlg,lender’s belief after a repayment of
r =r'is given byy(r') = w™ / W(x + (1 =x)2) + wB(1 —=x)(1 —2)], while the lender’s belief
after default (= 0) isy(0) = (1 -W)x/ [(1 =W (x + (1 =X)2) + (1L -WP)(1 =x)(1 —2)].

Let us now turn to the credit offers of lendens.period 2 lenders anticipate that
borrowers face the same incentives as in a onehnstavaction. Accordingly, a lender is only
willing to make a credit offer to a specific borremif his belief about this borrower satisfies
the conditionyy > wP(r* —r") / W* —wP)r' (see above). Since we assume that the population
fraction of trustworthy borrowers satisfies xn&(r® —r') / W"* —w?)r', a borrower who does
not repay in period 1 does not get a renewed ocrftram his lender in period 2. The reason
is that the lender’s belief cannot satisfy the fegglicondition:y(0) < x < wB(r® —r') / W —

wP)r'. This implies that the contract renewal probapéifter default is zeran(0) = 0.

In order to get a credit offer after repaying ieripd 1 the selfish borrower's
probability of choosing project A has to be low egb such that the lender's updated belief at
the beginning of period 2 has at least increasetemecessary threshold valyg?) = w2(r®
—r') / W* =wP)r'. This yields the following condition for the selii borrower’s probability of
choosing the project Bz< [W (W —wP)xr' — wPoxw + (1 =)wP) (r°=rY)] / [WPwW* —wP)(1 —
X)(r* —rY)] < 1. Given tham(0) = 0 the project choice condition from Step diies that this
repayment probability can only be best response s#lfish borrower if the lender’s contract
renewal probability after repayment is given i) = [WP(RE —r") — WNR* = V)] / [(W" —
wWB)(WB(RP — ') — b)]. However, this contract renewal probability aamly be a best response
of the lender, if the lender is indifferent betwesffering the contractpf = A, r? = ') to his
incumbent borrower and making a public credit oftdr the form p® = B, r? = r9).
Accordingly, the lender’s belief must be exactlytta threshold level, i.ey(r') = wP(rs—r") /
(W* —wP)r'. This, in turn, implies thatz = W (W" —wP)xr' — WPoxw* + (1 =x)WP) (rs =r")] /
[WAW* — wP)(1 — X)(r® — r')]. Furthermore, in period 1 lenders are only wijlito offer a
contract of the formp = A, r = r') if the total fraction of borrowers who choose jpot A
ensures that they are at least indifferent betweféering this contract and offering the
contract p* = B, r? = r®). This requires that the following condition hal@is"(x + (1 —x)2) +
WP(1 —=x)(1 —2)]r' = wPr®. Given the repayment behavior of selfish borroviergeriod 1 this

condition can only be satisfied if the initial fteom of trustworthy borrowers is not too low:

> WP —rY) / wiw® —wP)(r)% »
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Tables

Table I: Characteristics of Projects

The table displays the characteristics of the tnajgets available to borrowers.
Project A has a high probability of success andimies the expected returns
on investment. Project B is an inefficient highkriproject. Due to limited
liability and wealth constraints Project B can hi#astive to borrowers when
they plan or have to make a positive repaymenage of project success.

Project A Project B
Required investment ) 32 32
Probability of successu®) 0.8 0.3
Return in case of succes®”) 100 200
Return in case of failure 0 0
Expected return (H | p] = w”RP) 80 60

39



Table II: Conditional Contract Renewals in the RC

The table reports regression estimates using iddalidata on credit contract renewals in the RCcAlumns report probit estimates for the probépilhat a borrower
receives a private offer from the same lender énrtéxt period. The dependent variable in all regioes is an indicator variable which takes on thkie 1 if the borrower
received a private offer from the same lender enribxt period and 0 otherwise. In regression [1egess the dependent variable on the repaymesitite the current
period (Column ME [1] shows the corresponding maayieffects). In regression [2] we add the aversgmayment in all past periods and the number ofipus

interactions to the set of explanatory variablesly@n ME [2] shows the corresponding marginal effecin regression [3] we regress the dependenablaron an
indicator variable that takes on the value 1 if boerower has made a positive repayment in theeatiperiod (Column ME [3] shows the correspondiraygmal effects).
In regression [4] we add the percentage of posigpayments in previous interactions and the nurabprevious interactions to the regression (Coluvih [4] shows the

corresponding marginal effects).

Dependent variable

Private offer of the same leimi#re next period

[1] ME [1] [2] ME [2] [3] ME [3] [4] ME [4]
Current repayment 0.028*+* 0.011%+* 0.028*+* 0.011%+*
[0.002] [0.001] [0.002] [0.001]
Previous repayments 0.011* 0.004**
[0.005] [0.002]
Positive current repayment 1.318%* 0.477%** 1.346%* 0.482%**
[0.056] [0.014] [0.112] [0.027]
Positive previous repayments 0.689** 0.271%**
[0.239] [0.094]
Previous interactions 0.090%** 0.035*** 0.077%* 0.031***
[0.023] [0.009] [0.020] [0.008]
Constant -0.949%* -1.581%+* -0.911 % -1.555%*
[0.115] [0.154] [0.119] [0.159]
Observations 565 565 565 565 565 565 565 565




Table Ill: Expected Borrower Profits per Projectle RC and TPC

This table shows how much borrowers can gain imseof expected short term
profit if they choose project B although the lendsked for project A. The table
displays expected period profits of borrowers facte possible project choice
conditional on the total number of interactionshwihe current lender. The

numbers in brackets display the number of obsamatiln the TPC it is simple

to calculate the expected profits. Since the ddsiepayment is enforceable, we
take all concluded contracts in which the lendesirde project A and calculate
the expected profits as follows: Expected profitProbability of success x

(Project return — Desired repayment). In the RC,contrast, the desired

repayment is not binding and the borrower can regmynuch as he wants. In
this case we take all accepted contracts in wiiieHeénder desired project A and
the borrower successfully completed a project éeith or B). We calculate the

expected profits as follows: Expected profit = Ryoility of success x (Project

return — Observed repayment). We need to reskictiitabase to contracts with
successful projects because the intended repayimeatse of project failure is

not observable. This does not bias the resultsalsec project success is
determined randomly.

RC TPC
Interactions Project A Project B Project A Project B
1-3 54 50 21 38
(158) (173)
4-10 43 46 22 38
(177) (173)
11-20 41 45 27 40

(154) (176)




Table IV: Conditional Contract Renewals in the R ¢he TPC

The table reports regression estimates using itdalidata on credit contract renewals in the RCtardTPC. All columns report probit estimates foe probability that a
borrower receives a private offer from the sameldéerin the next period. The dependent variabldlinegressions is an indicator variable which takesthe value 1 if the
borrower received a private offer from the samealégrin the next period and 0 otherwise. In regoesfl] we regress the dependent variable on thayrapnt level in the
current period, a dummy variable for the TPC araitheraction terms of these two variables (Colwin [1] shows the corresponding marginal effects)rdgression [2] we
add the average repayment level in all past peribesnumber of previous interactions and the spwading interaction terms with the TPC dummy ® $bt of explanatory
variables (Column ME [2] shows the correspondinggimal effects). In regressions [3] and [4] we esj@ current repayment level and average past regpaylevel with an
indicator for a positive repayment and the peragmtaf positive repayments in previous interacti@slumn ME [3] and ME [4] show the correspondingrgiaal effects).

Dependent variable

Private offer of the same lender in thigpeeiod

[1] ME[1] [2] ME[2] [3] ME[3] [4] ME[4]
Current repayment 0.028*+* 0.011%+* 0.028*** 0.011%+*
[0.002] [0.001] [0.002] [0.001]
Current repayment x TPC -0.021%*  _0.005%+! -0.021%+* -0.005**+1
[0.002] [0.001] [0.003] [0.001]
Previous repayments 0.011* 0.004**
[0.005] [0.002]
Previous repayments x TPC -0.006 -0.0011
[0.005] [0.001]
Positive current repayment 1.318%** 0.454%** 1.346*+* 0.454%**
[0.053] [0.017] [0.106] [0.027]
Positive current repayment x TPC -0.284%+* -0.132%+*! -0.366** -0.147%+1
[0.078] [0.039] [0.143] [0.044]
Positive previous repayments 0.689*** 0.255***
[0.225] [0.084]
Positive previous repayments x TPC 0.143 0.02¢?
[0.309] [0.084]
Previous interactions 0.090*** 0.034*** 0.077*** 0.029***
[0.021] [0.008] [0.019] [0.007]
Previous interactions x TPC 0.052** 0.01tt 0.029 0.00¢*!
[0.026] [0.008] [0.027] [0.008]
TPC 0.222 0.084 0.168 0.063 -0.15 -0.057 -0.211 -0.078
[0.157] [0.060] [0.164] [0.061] [0.154] [0.058] [0.169] [063]
Constant -0.949*** -1.581%** -0.911%** -1.555%*
[0.108] [0.145] [0.112] [0.150]
Observations 1239 1239 1239 1239 1239 1239 1239 1239

! Since the interaction effect does not corresponitié marginal effect of the interaction term im#dimear estimations, we used the procedure recordeteby Ai and Norton
(2003) to estimate the correct interaction effects.



Figures

Figure I: Realized Fraction of Available NumberGQintracts over Time

The figure displays the development of the realifzadtion of the available number of contracts
over the 20 periods of the experiment in the O€,RIC and the TPC.
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Figure II: Average Repayments and Fraction of ExeApProfitable Contracts in the OC

Panel A: The figure displays the development of averageayemnts over time in the OC. The grey line
represents the lenders’ outside option (endowntening) of 32.

Panel B: The figure shows the fraction of concluded contrahat were efficient from an ex ante perspective.
There are two cases in which the contract is @bl to the lender from an ex ante perspective.fifsiecase is
that the borrower chooses project A and repaysaat|40 in case of success (Expected Profit = @8 x 32).
The second case is that the borrower chooses pBjaad repays at least 107 (Expected Profit =xQ87 = 32).

In both these cases the expected profit for thddeis at least 32. In contracts with project fakiwe do not
observe how much the borrower would have repattafproject had been a success. Accordingly, we osé
contracts with successful projects as the dataf@sthis figure. However, since project successaisdomly
determined, this does not bias the results.
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Figure Ill: Average repayments in the OC and RC lawd/idual Repayments in the RC

Panel A: The figure displays the development of averagayeents after project success in the OC and the RC.
Panel B: The figure shows the frequency of positive repaytsién periods 1-18 and periods 19-20 of the
experiment using individual data from the RC. Eagudint in the figure represents one or several idaht
individuals. The size of the point indicates thenber of observations.
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Figure IV: Cumulative Frequency of Interactiongled Same Pair in the OC and RC

The figure displays the cumulative frequency ofi&swhich take place within pairs who interact
a certain number of times with each other.
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Figure V: Project Choice and Repayments Conditionathe Number of Interactions of a Pair

Panel A: The figure displays the frequency with which pobja is chosen in concluded contracts conditiomal o
the number of interactions of the same pair inRe

Panel B: The figure shows the average repayment after girsjgccess conditional on the number of interastion
of the same pair in the RC.
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Figure VI: Cumulative Frequency of Interactionglod Same Pair in the RC and TPC

The figure displays the cumulative frequency ofieim which take place within pairs who interact
a certain number of times with each other.
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Figure VII: Project Choice and Repayments Condéalan the Number of Interactions of a Pair

Panel A: The figure displays the frequency with which pobja is chosen in concluded contracts conditiomal o
the number of interactions of the same pair inTtRE.

Panel B: The figure shows the average repayment conditionaghe number of interactions of the same pair in
the TPC.
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