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Abstract

This paper studies how credit constraints develay bank relationships. | analyze a unique
dataset of matched loan application and loan contmaformation and measure credit
constraints as the ratio of requested to grantad Bmounts. | find that the most important
determinants of receiving smaller than requestath lmmounts are firm age and size at the
time of the first interaction between borrower abdnk. Over loan sequences, credit
constraints decease most pronouncedly in the begjrof relationships and for the initially
young and small firms. Moreover, the structure hed tataset allows me to disentangle the
demand and supply effects behind these observedit @renstraints. | find that the gap
between requested and granted loan amounts desrbasause both sides converdfe.
previous credit constraints were large, requestaeduats increase more moderately, while
granted amounts increase more strongly than ircéise of small previous constraint$he
findings are a sign of the use of dynamic incerstimethe bank side to overcome information
problems when contracting repeatedly with opaqueolaeers. The results further suggest
that, particularly in the beginning of a bank relaship, borrowers learn from their previous
experience with credit constraints and adjust ttiemand accordingly.
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1 Introduction

The nature of a bank-borrower relationship maghmeracterized as arfutual
commitment” (Boot and Marinc (2008)). Yet, whileethterature has shown that banks
collect and process a variety of (proprietary) infation and how this may reduce credit
constraints, there is surprisingly little empirieaidence on the evolution of borrowers’
demand for credit and its interaction with bankgdgly of credit over bank relationships.
This paper makes a first step to address thisaati®n by investigating how requested and
granted loan amounts evolve over bank relationstmashow they are influenced by previous
contractual outcomes in a sequence of loans.

| employ a unique dataset of matched loan apptisatand loan contracts that includes
both requested and granted loan terms as wellrasviber and relationship characteristics at
the time of loan origination. The dataset consa$tsearly 99,000 loans to small enterprises
extended by one bank in Bulgaria over the periodl 2003 to September 2007. As most of
these small loans are of comparatively short mi@srl am able to follow loan sequences
with up to nine loans within the observation periddalyzing chains of short-term repeat
loans complements studies that focus on credis line@ssess how banks use the information
they gather from multiple interactions with thearlowers (e.g. Berger and Udell (1995) and
Norden and Weber (2010)).

Exploiting the structure of my dataset, | measueglit constraints as the ratio of
requested to granted loan amounts and investigatenty how this ratio relates to firm
characteristics but also how it evolves over setiaeloan contracts. Previous papers point
out that both demand and supply side factors déterpredit availability and loan terms (e.g.
Petersen and Rajan (1994) and Qian and Straha)j200a second step, | therefore study
requested and granted loan amounts separatelyrtalgeper insights into the dynamic
processes on both the demand and supply side atedle¢omine the borrower’s and the bank’s
reactions to the degree of credit constraintseptievious loanThe dynamic patterns of
requested and granted loan amounts that arise kdreowers contract repeatedly with the
same lender have not yet been comprehensivelylissizdb.

The results show that borrowers are consideralglgicconstrained in the outset of their
bank relationships. The most important determinahteceiving smaller than requested loan
amounts are firm age and size at the time of tiséifiteraction between borrower and bank.
This indicates that the extent of (publicly) avhi@information matters for initial differences

in credit constraints between borrowers. Apart fitbiat, a reduction in information



asymmetries resulting from repeated interactionsially determines credit constraints. | find
that observed credit constraints decrease overdeguences with this effect being most
distinct in the beginning of the relationship. Thisling provides a first indication of the
evolution of borrowers’ requests over multiple maigtions with the same lender. It rules out
that borrowers overstate their demand as a reatdiprevious constraints because this would
not induce the observed reduction in credit congal also find that the decrease in
observed credit constraints over time is especiyounced for the initially young and

small firms. This is a sign for the use of dynamizentives at the bank side to overcome
information problems when contracting repeatedihwmall and opaque borrowers.

Further disentangling demand from supply effecteaés that observed credit constraints
decrease over a loan sequence due to a convergetineedemand and supply sides. While
both borrowers’ requested and the bank’s grantad éomounts rise over time, they differ in
their reaction to previous credit constraints. WhHenextent of previous credit constraints is
large in the beginning of the relationship, reqegstimounts increase more moderately
whereas granted amounts increase more stronglyinitae case of small previous
constraints. These findings imply that borroweesefrom previous experiences. If the
feedback they get from an interaction is negafieef they receive a smaller than requested
loan amount, they adjust their request at the gjues# interaction accordingly to avoid being
highly constrained again. At the same time, thaltegonfirm that the bank uses dynamic
incentives to overcome information problems incireg$oan sizes disproportionately after
due repayment when contracting repeatedly. Thislise with arguments that bank
relationships are valuable because banks are@btdlect and assess information in due
course and benefit borrowers by better loan terves time.

My approach differs from earlier papers on the icr@ehilability of small firms in two
important ways. First, in contrast to previous stadelying on indirect (e.g. Petersen and
Rajan (1994, 1995)) or equilibrium outcome (e.@nimidou and Ongena (2010)) proxies of
credit availability it provides a more compreheesmeasure of credit constraints because it
incorporates loan demand. Secondly, while studi@$yaing the influence of relationship and
firm characteristics on the likelihood of being aehcredit do consider loan applications they
deal with borrower rationing (e.g. Cole (1998)). btydy, on the contrary, is concerned with

loan size constraints for those borrowers who veceiedit

! Keeton (1979) distinguishes between these twosarfhtredit constraints. If information is distrtied
asymmetrically, banks may ration borrowers (typenstraints) to prevent adverse selection and niazdrd
which would negatively impact their profit (seedlitz and Weiss (1981)). Jaffee and Russell (1@iégjve that
granting lower than requested loan amounts (tygerktraints) may serve as a sorting device because
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The main contribution of this paper consists invaimg first evidence on the dynamic
patterns that arise when bank and borrower inteegetatedly by disentangling demand and
supply effects behind observed credit constrairtiereby, it amends existing findings on the
supply side (see loannidou and Ongena (2010)) ddsl @ the very recently emerging
literature that aims at distinguishing between desnand supply effects in bank lending
(Brown, Kirschenmann and Ongena (2009), Puri, Rbemal Steffen (2009), Cheng and
Degryse (2010) and Jimenez, Ongena, Peydro anth&42010)).

Finally, the panel structure of the employed datasskes it possible to add to the
existing literature on bank relationships from amoeological point of view by addressing
the fact that borrowers non-randomly drop out efshmple. | empirically model this attrition
process in a two-stage procedure that accountafaple selection at each interaction
between borrowers and bank. Cross-sectional stuagsnot be fully able to control for
potential changes in the composition of the podd@fowers over time (see also loannidou
and Ongena (2010). | find that the extent of creditstraints does not seem to matter for
selection, i.e. the probability to take out anotlean. While the analysis reveals that there is
an attrition bias in the data, the main resultsrabeist to explicitly accounting for the attrition
process.

The remainder of the paper is organized as foll@&estion 2 reviews the related
theoretical and empirical literature. Section 3vies institutional details on the loan
granting process and describes the data whileosedtpresents the findings from the

empirical analyses. Section 5 concludes.

2 Literature overview

2.1 The evolution of requested and granted loan amats over multiple interactions
Theories of financial intermediation constitutattbanks are able to accumulate
extensive private information about their borrowr®ugh screening and monitoring
(Diamond (1984), Ramakrishan and Thakor (1984),&61885) and Boyd and Prescott
(1986)). Especially relationship lending, i.e. npl& interactions with the same borrower
over time (Boot (2000)), seems well suited to pdevibanks with (proprietary) information on
their customers. Multiple interactions with the saborrower leave room for the bank to set

dynamic incentives to deal with agency problemanrenvironment with asymmetric

borrowers with a utility increase from defaulting aliscouraged from borrowing as their benefies (arger
loan sizes) decrease.



information. In the model of Bolton and Scharfst€if90) financial constraints arise
endogenously as an enforcement device to ensuagmemt because the credible threat to
terminate funding discourages borrowers from dimgrfunds. Armendariz de Aghion and
Murdoch (2005) extend this model and show thaetfect of dynamic incentives may be
reinforced by providing increased funding upon degayment. Furthermore, the game-
theoretic structure of the two-period model in EgD04) explains that reputation acquisition
is essential for borrowers to sustain the relatignsith the bank in order to obtain further
funding in the future. Expanding on this argumé&mgli, Ongena and Smith (2006) highlight
that relationship financing allows borrowers to &krfrom better loan terms if strategic
default is easy, e.g. in countries with weak actiogrand judicial standards. The reason is
that lenders who finance several projects up-fh@ave to charge very high interest rates to be
compensated for the risk of strategic default. Ifndartinelli (1997) provides a rationale
for the specific value of dynamic incentives in bdnding to very young firms that have not
yet established a credit history or reputation.

Summarizing, dynamic incentives provide a way & éeborrower’s repayment ability
and willingness with small loan amounts in the bagig of the relationship. Loan amounts
then gradually increase upon positive repaymenaieh so that setting dynamic incentives
serves as an enforcement device and enables thkedalosely monitor the borrower in early
stages of the relationshiprherefore, | expect granted loan amounts to irsereaer repeated
interactions between borrowers and bank. Besilesntrease is expected to be more
pronounced for informationally opaque borrowershsas young firms.

Models dealing with the borrower side in bank-bameo relationships mainly
concentrate on the costs (Sharpe (1990), Rajar2jE9®l von Thadden (2004)) and benefits
(Boot and Thakor (1994), Chemmanur and Fulghi€&®4) and von Thadden (1995))
borrowers incur from multiple interactions with tb@me lender. However, multiple
interactions between borrower and bank may beprggzd as a strategic game in which both
actors have to learn about the game and the ollwgemp Requested (and granted) loan
amounts therefore possibly depend on previous masmf loan contracting.

Considering borrowers’ behavior, two scenarios spessible when borrowers approach
the bank for the first time, request a certain laarount and are granted only a lower than
requested amount after the financial analysis.i@rone hand, borrowers may learn which

% This concept of starting small is also establisinettie corporate finance literature (e.g. Tird®8@6)) to model
so-called staged financing, in the industrial orgation literature to explain the development o$ibess
partnerships in states of uncertainty (e.g. RamchvVdatson (2003)) and in the venture capital ltteeawhen
venture projects are financed under uncertaintythedhreat of moral hazard (e.g. Bergemann ancd:K£g08)
and Wang and Zhou (2004)).
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projects the bank will possibly finance and whickhri amounts to request when applying for
further loans. Such an adaptation of requesteddoasunts should reduce observed credit
constraints over loan sequences. Besides, it isifi& borrowers who were granted a
considerably lower than requested amount at thaqare interaction should place a more
moderate request at the next interaction comparédrrowers who received the amount they
requested. The literature on borrower behaviohéendredit market is scarce. For instance,
Agarwal, Driscoll, Gabaix and Laibson (2008) moaetl test learning dynamics in a credit
card market where clients seem to learn to avoyethgduture fees through negative
feedback, i.e. the experience of past fees.

On the other hand, it seems plausible to assun®dinsowers who received a lower than
requested loan amount at the previous interactiay m@act by overstating the requested
amount for the next loan accordingly. This implieat observed credit constraints would
persist, especially in the beginning of a banktieteship, although granted loan amounts per
se may increase. A parallel argument can be foampépers that investigate overbidding in
the fixed-interest repo auctions the European @eBink (EBC) used to condutBased on
the stylized repo game model of Nautz and Oech§0€x3), Ehrhart (2001) shows in an
experimental study that bid sizes as well as thengxf overbidding increase over time when
the planned allotment is smaller than bidders’ ttamand. Bidders are found to follow a
myopic best-reply behavior, i.e. for the curremt thiey take into account the ratio of their
true demand to their individual allotment at th@ievious bid. Nautz and Oechssler (2006)

confirm these experimental findings analyzing deten the EBC and the Bundesbahk.

2.2 Related empirical studies

This study contributes to three strands of the epsglibanking and finance literature:
relationship lending, demand and supply effectsank lending and the determinants of
credit availability for small firms.

Empirical studies on relationship lending have usedriety of proxies such as the
length, number, scale and scope of bank relatipssbi capture the intensity of the
relationship and the extent of asymmetric informratiYet, it is not clear from this approach
how exactly banks collect and process informati@me possibility for banks to gather
information over time is to observe their borrowersage of credit lines (Berger and Udell

% In these auctions, the EBC announces a repo mdtéanks simply state which amount they would fike
receive at this cost. If total bids exceed the péghallotment, banks are rationed proportionallthtsr bids.

* The myopic best-reply behavior may be an argurfterdverstated requested loan amounts at the second
interaction between borrower and bank in my settihmvever, the bank is likely to react to such havwor
while the repo auction procedure is purely mectamiao the central bank’s side.



(1995)). While Jimenez, Lopez and Saurina (2009)rere the determinants of credit line
usage, Norden and Weber (2010) find that banksshdse the information gained from
observing borrowers’ credit line usage and accawtivity in managing their relationships.
For instance, if banks receive early warning sigfi@m limit violations, they increase credit
spreads on subsequent loans made to these borréuersRocholl and Steffen (2010)
confirm that observing the usage of credit linesvptes banks with the most valuable private
information.

This study complements the literature on informrapooduction in bank relationships by
analyzing a chain of short-term repeat loans athan@ossibility for banks to gather
information from multiple interactions with the sarmustomer. Following bank and
borrowers from their first interaction over sevdoan contracts allows me to explore how
banks make use of dynamic incentives to deal viskksrarising from asymmetric information
and how this learning process translates into gohalttan terms.

Very few recent papers examine demand and supfagtsefin bank lending. Cheng and
Degryse (2010) find that the introduction of a paloredit registry alleviates informational
barriers and reduces credit rationing in the Clareedit card market when studying demand
and supply separately. Focusing on the impact afoegonomic and financial shocks on
bank lending, Jimenez, Ongena, Peydro and Sad] study how the balance-sheet
strengths of Spanish banks and firms influenceices@ilability thus separating demand and
supply effects on the probability that a loan reqjuesults in a loan granted. Concerning their
relationship measures, they observe that longefemer bank relationships positively
influence credit availability. Puri, Rocholl andefien (2009) examine how the US financial
crisis affected retail bank lending at German sgwibanks. They find that demand decreases
at all savings banks while savings banks that \wwffexted by the financial crisis reject
substantially more loan applications than non-aéfiédanks. They also find that loan
applications of customers with previous relatiopshwith an affected bank are less likely to
be rejected than those of new customers.

This paper extends the existing evidence on deraaddupply effects in bank lending
by explicitly exploiting a panel data structure awhlyzing requested and granted loan
amounts in a sequence of interactions betweenwersoand a bank. It is, to the best of my
knowledge, the first study to provide evidencehaf tlynamic patterns that arise on both the
demand and the supply side when bank and borraweitsact repeatedly over time. In that
respect, it is closest to loannidou and OngenaQRQl1sing a panel dataset, they follow

borrowers over several interactions with lendexs stady contracted loan terms before and



after borrowers switch banks. Thereby they are tbéstablish the dynamic patterns that
arise on the supply side when firms start new igglahips and interact repeatedly with one
lender. This paper adds the demand side to thgsasabo far, the literature has been
relatively silent on how exactly loan negotiatiansrk® and how bank and borrower react to
previous contractual outcomes.

Finally, this study relates to the literature oa thfluence of bank relationships on credit
availability of small firms. Existing empirical sties generally find a positive relation
between various measures of relationship strengliceedit availability. Petersen and Rajan
(1994, 1995) use an indirect measure of credittcaimss, the percentage of trade credits paid
late. They find that the length and scope of thati@ship and borrowing from fewer lenders
positively influence credit availability. While the papers have established the value of close
bank relationships on the availability of credit mnall firms, they have not been able to
directly observe borrowers’ requests and relatmttethe actual loan terms granted by the
bank. Without this information, it is not clear wher the indirect proxy captures loan size
constraints or borrower rationing.

Harhoff and Kdorting (1998) also find a positiveludnce of borrowing from fewer
lenders on credit availability. Cole (1998) and Alg, Di Salvo and Ferri (1998) establish
that the valuable private information seems to dtheyed very early in the relationship.
Machauer and Weber (1998) confirm that close bafdtionships are beneficial for firms
since they obtain more finance when borrowing ftbeir hausbanks, while Elsas and
Krahnen (1998) find that especially risky borrowkesefit from bank relationships. Scott
(2006) shows that loan officer turnover, whichasgected with a loss of soft information, is
positively related to the probability that banksigeredit. Finally, Bodenhorn (2007) and
loannidou and Ongena (2010) find that bank relatigqus play a crucial role in obtaining
larger contracted loan amounts.

This paper uses a more comprehensive measuredf availability: the ratio of
requested to granted loan amounts for those boreosgeeiving credit. One caveat to this
approach, however, is that it assumes requestedranted loan amounts to mirror ‘real’
demand and supply although both may be driventayegfic considerations. Whereas the
dataset at hand does not allow me to fully restiligissue, it takes the analysis of credit
availability one step further by incorporating logoplications and shedding some first light

on strategic processes.

®> One exception are the papers studying borroweydiaing power (e.g. Uchida (2006), Santos and Winto
(2009) and Grunert and Norden (2010)).
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3 Data and methodology

3.1 The data and the Bank’s loan granting process

The dataset used in this study comprises all antaans, credit lines and overdrafts to
firms extended by one Bulgarian bank (hencefortleddahe “Bank”) between April 2003 and
September 2007. The Bank is a nationwide full-geraank with a large branch network in
both urban and rural areas. It provides credit@hdr financial products (e.g. savings
products, payment services, credit cards, leastngjivate and business clients with a special
focus on lending to small enterprises. For each tha dataset includes information from the
borrowers’ loan applications on the loan terms therte requested. | match this information
with data on the actually granted loan terms aedtia the loan contracts as well as with
borrower characteristics and relationship indicatdrthe time of loan origination. Definitions

of all variables are provided in Table 1.

[Insert Table 1 here]

All observations with missing loan or firm-leveltdare excluded. Since the following
empirical analysis focuses on the evolution of esfed and granted loan sizes and their
relation over a loan sequence, all loans aftenthth are excluded due to very few
observations in these categories. Based on théhaicinterest rate and collateral
requirements are fixed for small loans whereas #reyindividually negotiated in the loan
granting process for medium loans (loans with ant®ohmore than 50,000 EUR),
eventually all medium loans are excluded from tleémanalysis. This leads to the final
sample of 98,987 loans to 58,642 firms comprisiB@32 single loan clients and 25,810
repeat clients with loan sequences of up to niaado

At the heart of the Bank’s lending technology tharough analysis of the borrower’s
debt capacity. Approaching the Bank, a borrowet fof all meets a Client Advisor who
assesses whether the borrower meets the Bankisfeasiirements. If the borrower does so,
she has to fill in a loan application form. To begiith and most importantly, she is asked to
indicate her preferred loan amount, maturity andenicy and the purpose of the loan. She
also has to provide information about the firm,apsthank relations and the amount she can
spare monthly for the repayment of the loan. Irext step, the Bank’s credit administration
prepares information on the borrower’s credit higteith this Bank and other banks to check

her repayment behavior and loyalty to the Bankth&tsame time, the loan officer conducts



the financial analysis which includes a personsit ¥o the borrower’s site. Eventually, the
loan officer presents the customer’s request aadtiggested loan terms together with the
information gathered during the financial analysishe Bank’s credit committee which
makes the final decision on the granted loan te@o#ateral requirements and interest rates
are fixed and consequently do not play a role énitidividual loan contracting process for my
sample of small loans (loans with amounts of upG®00 EUR). Therefore, | will not
explicitly consider these loan terms throughoutehm®oirical analysis.

Concentrating the analysis on small loans fromlmarek in an emerging market provides
an ideal ground for studying the influence of bagllationships on requested and granted loan
terms because informational asymmetries are prdsyreavere. Théank’s standardized
loan contracts for small loans leave only loan ami¢and maturit§) as means for the bank to
deal with borrowers’ credit risks. The sample isréiore well suited to study the adjustment
of these loan terms during the loan granting preceémally, since the loan granting process
is the same for all observed loans possible he¢er@ity is reduced at this level.

3.2 The ratio of requested to granted loan amounts

Since | observe requested and granted loan ambantsable to establish the extent to
which borrowers receive a smaller loan amount thag requested. | denote this as observed
credit constraints and measure it by Rexjuested-granted rat{ghe higher the ratio the more
constrained the borrower). Table 2 reveals thaBtgk’s decision to grant smaller than
requested amounts strongly depends on the extastyaimetric information. To clearly
capture the effect of different levels of asymneeinformation between borrowers and to
separate it from the effect of repeated interastiover time only first loans are included in
the calculations. Two proxies for firm opaquenegiely used in the banking literature are
firm age (e.g. Berger, Klapper and Udell (2001)) &mm size (e.g. Berger and Udell (1995)
and Petersen and Rajan (1995)). | defimeally youngfirms as those with firm age of up to
two years at their first loan because such firmseh#t had the time to establish a public
track record (see Petersen and Rajan (1994)). fiimedaitially small firms, | follow Petersen
and Rajan (1995) and split the sample at the medihre of firm size at the first loan.
Besides, results are presented for the two subssngplsingle loan vs. repeat clients to assess
whether the extent of observed credit constranfte@nces the borrower’s decision to request

a further loan.

® Since amount and maturity are found to be compteang contract terms, the analysis mainly focuses o
requested and granted loan amounts.
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[Insert Table 2 here]

Table 2 shows that loan size constraints are sogmifly larger for thenitially young
than for the initially old firms and that this réiskiolds for the single loan and the repeat
clients. Findings for thinitially small vs. initially large firms are very similar with
differences between the two groups being even maneounced. Thus, Table 2 clearly
indicates that these measures of asymmetric infiomalay an important role in the Bank’s
decision to grant a lower than requested amoutdrdatingly, the difference-in-difference
estimates (in bold) show that these differencesden the initially young vs. old and initially
small vs. large firms are significantly larger tbe single loan clients. However, taking a
closer look at the single loan vs. repeat clienthe last column of the table reveals that
differences in loan size constraints between tigeseps are economically very small.
Furthermore, it is the group of repeat clients thgieriences significantly larger constraints at
their first loans if they are initially older orriger. Taken these results together, the extent of
observed credit constraints does not seem to (weggtinfluence the incidence of borrowing
repeatedly from the Bank. Therefore, | will podlt@rrowers in the regression analysis.

The main measure of relationship strength isdlae humber indicating how many
interactions between the borrower and the Bank kefken place providing the Bank with the
opportunity to monitor borrowers and to observertregpayment behavior. Figure 1 displays
theRequested-granted ratmver the loan sequence for the subsample of refieats and its

various subgroups based on the age and size intBaaltasymmetric information.
[Insert Figure 1 here]

Figure 1 shows that observed loan size constrdetsease considerably over an average
loan sequence. For the full sample, loan size cains$ decrease significantly in the
beginning of the loan sequence from 1.24 to 1.@®den the first and the fifth lodrThus,
using this more comprehensive measure of credgtcaints confirms findings from previous
studies that employ indirect or equilibrium outcomeasures for credit availability (e.qg.
Petersen and Rajan (1994) and loannidou and Or{gétA)). The observed decrease in loan
size constraints is a first indication of the dymapatterns that may be at work. On the Bank
side, the application of dynamic incentives, whiatiude increasing loan amounts upon due

repayment (e.g. Armendariz de Aghion and Murdod98)), lead to a reduction in observed

" To rule out that the observed pattern is drivercfgnges in the bank policy over years, | alsostigate loan
sequences that start in different years and fimilai patterns no matter when bank relationshiggrbe
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constraints. Alternatively or simultaneously, laagifrom past experience on the borrower
side may explain the observed pattern as well. ¥atamation which can be ruled out from
these results is that borrowers overstate theirathehas a reaction to past constraints because
such a behavior would not decrease the ratio betwbserved requested and granted
amounts during the first few interactions.

Furthermore, Figure 1 shows that all subgroupsrisf experience considerable
reductions in loan size constraints in the begigrhtheir bank relationships. This decrease
is significant and particularly strong between fil& two loans for thénitially young (from
1.32 to 1.15) anthitially small firms (from 1.31 to 1.16). Apart from that, thetially young
firms which have no or little proof of their vialtyl available at that stage face significantly
higher loan size constraints than the older firmthe beginning of their relationships which
is consistent with the rationale provided by Maetin(1997). Similarly,Initially small firms
experience significantly higher credit constrampsto loan number five when comparing
them to the initially larger firms. Note that atidicated differences are significant at the 0.01-
level using a Student’s t-test.

Figure 1 suggests that the information which badhiBand borrowers may gather
through repeated interactions reduce observeddizanconstraints with this effect being most
pronounced for the first few interactions. A cru@art of the following empirical analysis
will be concerned with the determinants of loaregianstraints and, most importantly, the

underlying dynamics on the borrower and Bank sikr the course of a bank relationship.

3.3 Determinants of the ratio of requested to gramd loan amounts

As a basis for the analysis of dynamic procesadsoth the demand and supply side, |
start with studying the factors that influence dlegiree of observed loan size constraints in
the sample in two steps. First, | estimate an Olo8ehfor the full sample witRequested-
granted ratigx as the dependent variable. With larger valuescatatig higher credit
constraintRequested-granted rafiq is the requested loan amount as a share of tinéegra

loan amount of loak firm i receives in periott

Requested-granted rafig = a +B1Ai¢ + B2Fit + Palk + PaBi + PsTt + €kt (2)

Ait is a vector of indicators measuring the levelgyframetric information, ik is a vector
that includes firm characteristics controlling fom risk and capturing further aspects of firm

opacity, while I is a vector of loan characteristics. FinallyaBd T are vectors of branch
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and time dummies accounting for the branch-spefich as local competition) and general
(such as macroeconomic and monetary conditiondBan&’s refinancing situation and the
Bank’s prevailing interest rate and collateral iegments for small loans) environment at the
time of loan disbursement.

In a second step, | estimate outcome equations(h)@anel model with firm fixed effects
to control for any unobserved borrower heteroggrtbat may have been ignored in the
previous analysis and that may influenceRegjuested-granted ratitn contrast to the OLS
estimator, the fixed effects estimator only accedat the within variation of all variables,

I.e. their variation over a loan sequence for daminower, and not for their variation between
different borrowers. This concentrates the analysithe factors that determine differences in

credit constraints over the course of individuatbs@orrower relationships.

Indicators of asymmetric information

The variableTimesindicates the number of the current loan and nreaghe intensity of
the bank-borrower relationshiMost importantly, it captures the dynamic pattetrat arise
along a chain of interactions between borrowerstaadBank. To allow for non-linear effects
I include the dummy variablé@mes_2, ..., Times (Which pools interactions number five to
nine because of the fewer observations in thesgodes and because the descriptive
analysis has displayed that most of the action &éapm the beginning of the relationship)
and useTimes_1as the reference categdry.

Martinelli (1997) suggests that young firms withaccredit history or reputation are
initially loan size constrained to provide themiwan incentive to repay and obtain larger
loan amounts in the future. I include the dummyalae Initially youngto capture whether a
firm was young, i.e. its firm age was below or ddgoawo years, when borrowing the first
time from the Bank. To study whether dynamic inoess are indeed particularly strong for
initially young firms | assess the interaction et&limes_2*Initially young, ...,
Times_5*Initially youngSimilarly, the dummy variablmitially small indicates whether a
firm was comparatively small, i.e. its size in terof total assets was below the median firm
size, when borrowing for the first time from therBaTo assess whether there is indeed a
differential effect of initial firm size on credibnstraints over loan sequences the interaction
effectsTimes_2Initially small,..., Times_5*Initially smabre included.

8 | do not include the duration ofBank relationshigo measure the level of asymmetric informationdose it
is highly correlated witfimes However, rerunning all regressions withnk relationshipnstead ofTimes
reveals qualitatively and quantitatively very sianitesults.

° | also test for the differences in adjacent timenchies and find that they are significant in akafications.
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When a borrower applies for a loan, it is the loéficer with whom interaction takes
place and who collects all the borrower-specifitadeecessary for the subsequent decision on
whether to grant a loan and under which conditiges Berger and Udell (2002), Stein
(2002) and for empirical papers using loan officdéormation e.g. Liberti (2005), Scott
(2004, 2006), Uchida, Udell and Yamori (2006), BeBkhr and Guittler (2009) and Liberti
and Mian (2009)). If the information gathered bg than officer cannot fully be transmitted
within the bank, which is likely for qualitative fsanformation, part of it is lost in case a loan
officer change takes place. This loss is most ex@érerhen the loan officer leaves the bank
but might even matter when responsibilities arelreduled within the bank.The variable
Loan officer changés included in the analysis indicating whetherIthen officer has
changed during the duration of the previous loathdre was a previous change, some of the

effects of a close bank-relationship on the reductif loan size constraints may be tempered.

Firm and loan characteristics

The included firm characteristics are further gadors of asymmetric information and
control for borrower risk. Sole proprietorships arere opaque than incorporated firms
because they do not have to provide certified dmeyparts according to Bulgarian law,
hence the dummy variab&ole proprietorshigquals one if the firm is a sole proprietorship
and zero otherwise. Borrowers that are highly ineéliace a higher risk of default in case of
external shocks to their income so that | introdueeerage the firm’s total debt as share of
its total assets at the disbursement date of #oe I& firm with little financial scope
(Disposable incomé@measured in log euro)) to react to unforesees touits income is more
vulnerable to external shocks and thus more rigicabse the repayment of the loan may be
endangered more easily. To account for all remgidifferences in firm characteristics the
regressions contain sevirdustry dummies

One loan characteristic which raises little conderbe endogenous to the determination
of all other loan contract terms is thixed capital loarnvariable. It indicates whether a loan is
for fixed capital financing or working capital otiwese, which is induced by the purpose of
the loan and thus predetermined (exogenous) tdebision on other loan terms. If a loan is
intended for fixed capital financing, the undertyiasset may be sold in case of default
lowering the risk associated with such loans. Sirty] anAnnuity loan(dummy variable

% The loan officer changes observed in the datasstlynoccur because loan officers are promotedimitie
Bank or because they leave the Bank. The Bank oief®llow a policy to regularly rotate its loanfiokrs
internally to avoid too close relationships betwekents and loan officers that might lead to diecis rather
based upon personal considerations than objectdgements (see Hertzberg, Liberti and Paravisbil Q2 for
positive effects of loan officer rotation).
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which is one if the loan is an annuity loan andaéit is a credit line or overdraft) may be
considered less risky because of its regular repayschedule.

Finally, loan maturity is possibly endogenous te determination of loan amount and its
inclusion in the regressions would bias the eseésabtudying requested and granted loan
amounts and maturities reveals that both loan tam@mgomplements because for 67% of all
loans they are adjusted into the same directienrequests for both loan terms are either
higher, lower or equal to both granted loan terfie Spearman rank correlation between the
Requested-granted ratend the ratio of requested to granted maturif/4824 and
significant (p-value <0.01) which means that the t@riables are not independent.
Therefore, | concentrate the main analysis on r&gdeand granted loan amounts but will

provide some further evidence on requested andegtanaturities in the extensions.

3.4 Requested and granted loan amounts and their delopment over time

When borrowers and Bank interact repeatedly thely learn about the other party’s
behavior and its reaction to the own behavior whilchurn, may influence the outcome of
the following interaction. These dynamic aspectssandied in a panel model with firm fixed
effects because the interest lies in the factdextig changes in requested and granted loan
amounts and their relation over borrowers’ loarugeges. The dependent variables are
Requested amougnt andGranted amounk ; indicating requested and granted loan amounts

(in log euro) for loark that firmi receives in periotl

Requested amouyRt = a + piLag Requested-granted ratio

+B2A ¢ + BaFit + Palk + PsTt + Bkt (2)
Granted amount = a + BiLag Requested-granted ratio
+B2Ai ¢ + BaFit + Palk + PsTt + Bkt (3)

In this model aincludes the firm fixed effects,; Ais a vector of indicators of asymmetric
information, while I and L are vectors of firm and loan characteristics. Véetor T
contains time dummies accounting for the macroecuonenvironment as well as the Bank’s
prevailing fixed contract terms for small loangra time of loan disbursement.

Lag Requested-granted ratithe degree of credit constraints at the previoas, is the
key explanatory variable in these regressions adowgifor the effect which the previous
experience to receive a smaller than requesteddoraiunt has on current behavior. To

capture how requested and granted loan amountgeegeer a loan sequence the variable
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Times(measured by the dummy variablémes_3,..., Times \With Times_2serving as the
reference category) is included. The interactidact$ Times_3*Lag Requested-granted
ratio,..., Times_5*Lag Requested-granted ratie included to study whether the relation
between the intensity of the bank relationship #iedrequested or granted loan amount
differs by the extent of credit constraints expecid during previous interactionsan
officer changes used as an additional measure for the exteasyrhmetric information and
relationship strength. It is not only expected ¢onegatively related to granted loan amounts
due to a loss in private information but also tgpuested loan amounts because borrowers
often follow their loan officers resorting sometbéir financial activities to other banks.

Requested and granted loan amounts will furtherrdepend on firm and loan
characteristicsAge AssetsandDisposable incomeontrol for credit risk, financial
transparency as well as the investment opportgnitidirms. Older and bigger firms are
likely to plan larger investment projects thus resfing larger loan amounts. At the same
time, they may also receive larger loan amountaliee they are more financially
experienced, less risky and more transparentthduincludeAsset growtho control for the
fact that previously loan size constrained firms/mequest smaller loan amounts than
previously unconstrained borrowers simply becaheg aire hampered in their growth
options.Leveragds a measure of the firm’s already exhausted dab#city and should be
negatively related to requested and granted loauats. FinallyFixed capital loarand
Annuity loanare expected to be associated with larger grdoggdamounts due to their
relatively lower credit risk. AgairRequested maturigndGranted maturityare not included
because they are complements to requested aneégramiount.

3.5 Summary statistics

Table 3 presents summary statistics for the indisaof asymmetric information and the
loan and firm characteristi¢c§ Panel A displays sample means for these variaviesthe
loan sequence and shows tRatquested amouanhdGranted amounincrease considerably
over a bank-borrower relationship nearly doublinggoerage between the first and the ninth
loan. Early loans in a loan sequence are moreylilkebe used for fixed capital financing
whereas later loans are more often intended fokwgrcapital purposes. Apart from that,
firms tend to start their bank relationship ratiwéh loans than other financial products

having been with the bank for only 1.15 months werage when receiving their first loan.

1 The table displays the untransformed values fentiriablesRequested amour@ranted amountRequested
maturity, Granted maturityAge AssetsandDisposable income
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These observations indicate that bank relationsieigslarly start with investment loans and
only later comprise other financial products suslt@rent accounts with overdraft facilities.
Loan officer changes seem to be a frequent phenomsm that between 23% and 38%
of loans are granted by loan officers differentiirthose that granted the previous loan. While
firms show relatively low levels of indebtednesshiieveragenot exceeding 26%, the
variablesSole proprietorshipAssetsAsset growtlandDisposable incomendicate that firms
grow substantially over time. The varialhhéially small supports this explanation. It reveals
that the proportion of loans made to firms whichreveomparatively small when they started
to borrow is stable up to the sixth loan, which neethat the very small clients do not
gradually drop out of the sample. Finally, the mi&yoof firms take out up to four loans at
this Bank. Since most of these loans have compatgtshort maturities, there is nevertheless
a sizeable number of borrowers with loan sequeotap to nine loans despite an
observation period of only 4.5 years. This justifiee use of panel methods in the empirical
analysis to account for the evolution of loan teatug these chains of interactions between

Bank and borrowers.

[Insert Table 3 here]

Panel B of Table 3 presents statistics for theswlmssamples of unconstrained vs.
constrained loans. Interestingly, column (1) shtves those firms which receive the same as
or a larger than requested loan amount exhibit ardijght difference in requested and
granted maturities. On the contrary, column (2mghthat firms which are credit constrained
are granted equivalently shorter than requestednitias. This is a further indication that
loan amount and maturity are complementary conteawois rather than substitutes. The
credit constrained firms in column (2) borrow oreeage less often, are more likely to be
young and small at their first loan, are youngegeneral and have shorter bank relationships
than the unconstrained firms (column (1)) so thaytseem to be the less experienced
borrowers. They are also clearly smaller in terfn®tl assets and disposable income
implying that the Bank may deal with their possighgater risk by limiting granted loan
sizes. A t-test confirms that these differencef&rin characteristics are statistically significant
at the 0.01-level when comparing the two grouperéstingly, both groups do not

significantly differ in theirAsset growth
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4 Results

4.1 Determinants of the ratio of requested to gramd loan amounts

Table 4 displays the regression results on theraeants of th&®equested-granted
ratio based on estimations for both the full samplethrdanel of repeat clients. Regressions
for the full sample include industry, branch andrymonth dummies, but they do not include
the variabld_oan officer changbecause for all first loans this variable is Zeyaefinition
and thus its effect is diluted. The regressiortliersubsample of repeat clients includes firm
fixed effects to account for unobserved firm hegereeity and year-month dummies. The
branch dummies as well as the variabfegally young Initially small andSole
proprietorshipare excluded from this regression due to (almustyithin-variation. Standard

errors are reported in parentheses and are adjissteldistering at the firm level.

Effects of asymmetric information indicators angifiand loan variables

Column (1) of Table 4 presents OLS estimatesherfull sample. The results confirm
that firms with more intense bank relationships amate transparent and less risky firms

experience lower observed credit constraints.

[Insert Table 4 here]

The variableSimes_2, ..., Times _¢apture the effect which the intensity of the bank
borrower relationship has on observed loan sizatcaimts for the initially older and larger
firms. The more often such a firm borrows from Bank, the less credit constrained it is with
credit constraints decreasing most distinctly betwine first two interactions (3.2%). Those
firms that ardnitially youngor Initially small experience credit constraints that are higher
than those for the initially older (5.7% on averageinitially larger (5.1% on average) firms.
The significantly negative coefficients for thedrdction effects ofimes_2, ..., Times &d
Initially youngandinitially small respectively indicate that the reduction of credmstraints
over a loan sequence is more pronounced for ilyity@lunger and smaller firms. For instance,
between the first two interactiohstially youngfirms experience on average an additional
4.3% decrease in loan size constraints compargutitly older firms. Forinitially small
firms this additional decrease is 5.0%.

The additional firm and loan characteristics slibat observed credit constraints also

depend on the general financial transparency ofitimeand the observable credit risk. Larger
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firms in terms oDisposable incomand firms taking out &ixed capital loarare less credit
constrained. Since firms with more disposable ine@me less vulnerable in case of external
shocks to their business and since fixed capit@dtasnay be sold in case of default these
loans may be considered as less risky. Besidessiments in fixed assets may be more
difficult to be split which leaves less scope foah size constraints. At the same time, firms
that show a highdreverageare more constrained further indicating that thelBis
concerned with observable credit risk when consitngicredit. SurprisinglySole
proprietorshipswhich are considered to be less transparent ti@nporated firms face lower
credit constraints. Nevertheless, the Bank maysasbem to be less risky because of their
owners’ unlimited liability and because the firmmagement does not easily change.
These results provide information on the critesitimat matter for observed credit
constraints. While the economic impact of the addél firm characteristics is relatively
small, being a young or small firm when starting bank relationship are important factors of
receiving smaller than requested loan amounts.génerally higher constraints fonitially
youngandinitially small firms indicate that the extent of (publicly) aaile information
between borrowers matters for being credit constichi Besides, the more pronounced
reduction in observed credit constraints over tiarehe initially young and small firms
implies that the positive information from due rgpeent is especially important for these
borrower groups to reduce tRequested-granted ratmver multiple interactions. This
complements the findings in Norden and Weber (284X the negative information from
abnormal credit line usage leads to tighter termsubsequent loans. In that sense, the
Requested-granted ratimay also be interpreted as a measure of the fiecre®it worthiness.
Finally, these results rule out that borrowers stage their demand as a reaction to previous
constraints. Such a dynamic process would not edlue observed reduction in the
Requested-granted ratiespecially not its distinct decline between fin&t fand second

interactions.

Repeat clients
The results from the repeat client analysis preseimt column (2) are very similar to

those from the full sample in column (1). Thus, wifi@cusing on borrowers’ loan sequences
and controlling for unobserved borrower heteroggriealso find that the intensity of the

bank-borrower relationship and the initial firm agel size are important determinants of the
extent of observed credit constraintsL@dan officer changéeads to higher credit constraints,

but the economic effect is relatively small (2.7%his confirms the reasoning in Berger and
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Udell (2002) that not all of the soft informatioatgered by loan officers can be transformed
into common knowledge within the Bank. An altermatexplanation would be that the
borrower and the loan officer were colluding leagia better loan terms than the borrower
risk would justify. In this case, an increase iadit constraints after a loan officer change
would imply a stricter, more objective assessméti@borrower’s risk and repayment
capacity by the new loan officer. Furthermorenbficonfirmation for the earlier result that
more transparent and less risBjigposable income, Fixed capital Iodmorrowers are less
credit constrained. Not surprisinglyeveragedoes not play any significant role in this fixed

effects regression since it varies very little otmere.

4.2 Requested and granted loan amounts and their delopment over time

Employing a more comprehensive measure of credstcaints that incorporates loan
demand has confirmed the positive relation betwdese bank relationships and credit
availability established by previous studies thee indirect or equilibrium outcome measures
of credit constraints (e.g. Petersen and Rajan4,1995) and loannidou and Ongena
(2010)). The approach so far has crucially reliedhee assumption that the observed
requested and granted loan amounts mirror ‘reafiated and supply. Yet, they may also be
mere strategic indications arising from previoupesience with the same contract partner and
the loan negotiation process. Therefore, | takeattadysis one step further and shed light on
the movements of requested and granted loan amovetdorrowers’ loan sequences. The
structure of the dataset enables me to disentaviggéher the observed reduction in credit
constraints stems from the Bank’s willingness tovpie more funds to more transparent
borrowers as is generally assumed in the literatiternatively or simultaneously, the
borrower might learn over time what is reasonableegjuest from the Bank, which would
also lead to a decrease of credit constraints loaer sequences.

Table 5 reports results for the determinants ofiested and granted loan amounts with
special focus on the influence of relationship meas and the dynamics that may drive the

borrowers’ and the Bank’s decisions when contrgatepeatedly.

[Insert Table 5 here]

12 This does not imply that the borrower may not teit constrained at other banks. This does alsinmay
that the borrower would not prefer to realize gémioan amount if it was possible. However, thecttire of
the dataset allows me to observe the evolutioroafvers’ requests over multiple interactions vt same
lender and to draw conclusions on borrower learfiiogn the results.
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Columns (1) and (2) contain estimates for the deteants ofRequested amourithe
explanatory variable of particular interest in #nesgressions isag Requested-granted ratio
which indicates how constrained a borrower waseaiptrevious loan. The estimates in
column (1) reveal several interesting findings. Tiare credit constrained a borrower was at
the previous loan, the lower the requested amduheacurrent loan. On average, a ten
percent increase in loan size constraints at teeiqus loan decreases the requested amount
at the current loan by 2.5%. Moreover, firms gelgraquest larger loan amounts over the
loan sequencél(mes_3, ..., Times).5-or instance, requested loan amounts for thid than
are by 16.6% higher than for the second loan. @asan may be that firms grow over time
and therefore need to finance larger investmeriis. i€ supported by the positive relation
between firmAgeand the requested loan amount. Nevertheless, @natplanation may be
that especially the larger firms in the sample stédl the Bank for more interactions. |
explicitly account for this possible drop-out preinl in Table 6 by relating the number of
loans a firm takes out to firm characteristics.

To assess how the relation between the numbeteraictions between a firm and the
Bank (Times_3, ...Times_5% and theRequested amourg moderated by the experience to be
credit constrained at the previous loan | introdilneeinteraction terms of both variables in
column (2). Figure 2 illustrates the results anovghthat, in the beginning of the relationship,
the increase in requested loan amounts is flattethbse borrowers that experienced high
credit constraints in the pa3thus, while borrowers increase their loan requests time
they seem to learn from previous credit constrdiois much to reasonably request from this
Bank and adapt their requested loan amounts dthengrst few interactions accordingly.
This result is similar to the learning through nagafeedback which Agarwal, Driscoll,
Gabaix and Laibson (2008) find when studying cusiareactions to paying (penalty) fees
in the credit card market. Importantly, this ressilhot driven by constrained firms requesting
comparatively lower loan amounts because they expes lower growth rates. Comparing
the growth rates of previously constrained vs. mst@ined borrowers shows that constrained
borrowers even grow significantly more (0.56 v4.9) p-val.<0.05) than unconstrained
borrowers.

The firm level variables suggest that borrowersigdhe relationships with their loan
officers. After aLoan officer changéas occurred borrowers request considerably lower
(17.7%) loan amounts. Often borrowers follow theam officers to other banks doing some
of their banking business with the new bank butfalty leaving this Bank because they

already have an account there and value the serthieeBank offers. The additional firm and
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loan controls show that largekgsety and faster growingAsset growthborrowers with a
higher monthly repayment capabilitpi§posable incomaequest larger loan amounts while
firms with a higheleverageask for smaller loans. Finally, since they preshiménance
larger investments, loans intended for fixed cajit@ancing and loans with a regular
repayment schedulégnuity loar) are requested with larger amounts than workirpitaa
loans and credit lines or overdrafts.

Turning to the determinants of the Bank’s grantethlamounts, columns (3) and (4)
reveal that all variables show the same signs #eimegressions for the firms’ requested loan
amounts with the interesting exception of the \@ahag Requested-granted ratamd its
interactions withiTimes_3, ..., Times. $he results in column (3) show that, in accoréanc
with borrowers requesting larger loan amounts tivee, the Bank also grants larger loan
amounts over a loan sequence. For instance, gremage@mounts for the third loan are by
20.4% higher than for second loans. The more coedistrained a borrower was at the
previous loan the more the Bank is willing to granthe current loan but this effect is
economically small. A ten percent increase in Is@e constraints at the previous loan
increases the granted amount at the current lo&an@¥ on average. Although this effect is
not statistically significant in column (4), thesificantly positive interaction terms
Times_3*Lag Requested-granted ratio, ..., Timesag§*Requested-granted ratiodicate
that the Bank grants relatively more to borroweusrfg high in contrast to small constraints
at their previous loans when moving along the Isequence. Figure 3 displays that this effect
is most pronounced during the first few interactiamd levels off afterwards.

The firm level variables reveal that granted loaroants are considerably smaller after a
Loan officer changevith this effect being economically stronger (28)ahan on the demand
side. This may imply that indeed some proprietafgrmation is lost when loan officers are
assigned new portfolios or leave the Bakernatively this finding may be a sign of
previous collusion between the borrower and tha wfficer leading to excessively large loan
amounts. After a loan officer change, the new lofficer conducts a thorough financial
analysis on which the decision about the grantad terms are solely based. To investigate
this issue more deeply, | replace the varidldan officer changé all the regressions with
an indicator measuring the number of loans a bardwas been with the same loan officer
when taking out the current loan (results not reggbhere). It turns out that each additional
interaction with the same loan officer increasepiested loan amounts by 9% (p-val.<0.01)
and granted loan amounts by 11% (p-val.>0.01) thith effect being stronger than the

average effect of thEimesdummies. Although there are a few relationshigs/ben
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borrowers and loan officers for which collusion htitpe a possible explanation because they
last up to nine interactions, the average numbertefactions with a loan officer is 1.7 for
repeat clients leaving little room for collusiormérefore, it seems as if the reduction in
informational asymmetries especially in the begigrof a relationship and the partial loss of
the acquired information during a loan officer cpams the main driver of the observed
decrease in loan amounts after a loan officer ahang

The other firm and loan level variables show Bednted amounis mainly determined
by the firm’s financial transparency and credikri®lder and larger firmsAge Assetyand
firms with moreDisposable incomare granted larger amounts while more indebteaisfir
(Leverage are granted smaller amounts. Also, loans thaniie a fixed asseftiked capital
loan) which may be sold in case of default athuity loars with regular repayment
schedules and thus lower risk show higher grameauats.

Summarizing, being able to disentangle the dyngaiterns that arise when borrower
and bank start a relationship and interact repgatedeals several interesting results. First, |
find that both requested and granted loan amouaotease considerably over time. Second,
the gap between requested and granted loan amienrsases especially in the beginning of
the relationship due to a convergence of both sidésrequested amounts increasing more
moderately and granted amounts increasing moragiyrovhen borrowers experience high
vs. low previous credit constraints. And third blserve the effects on the borrowers’ side not
to be driven by reduced firm growth of the credibstrained firms. These findings imply that
borrowers react to the experience of receiving En#lan requested loan amounts by more
moderate requests at their next loan applicatlurs aivoiding being highly constrained again.
Therefore, they seem to learn from the feedback dle¢ from previous experiences.

This learning process is possibly accompanied byitms’ entering into other bank
relationships. Although the data does not includéect measure of the number of banks a
firm deals with, comparing information on firms'téb liabilities and the amounts they receive
at this Bank justifies the conclusion that a lafirgetion of firms has more than one source of
credit, especially after the first few interactiomish this Bank. Therefore, it may be
unproblematic for many firms to adjust their reqaes this Bank obtaining funds from other
lenders at the same timéNevertheless, their repayment capacity should hereased over

time according to the increased granted loan ansaatrthis Bank because Bulgaria has had a

13| calculate an indicator for other bank relatidpstrom the information | have and include it irthe
regressions specified in Table 5. It is signifitgaind positively related to both requested anaigé amount
while the effects of all other variables remainlgatively unchanged. Similarly, Bharath, Dahiyaufders and
Srinivasan (2010) find for their sample of largen that borrowing from a prior lender leads tadregranted
loan terms even if borrowers have multiple souafesxternal financing.
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public credit register during the whole observaieniod and a private credit bureau since
2005 from which the Bank can gather informatioradsorrower’s various loans.

At the same time, the Bank seems to make usetdadlildan size constraints to overcome
information and incentive problems increasing lsees disproportionately after due
repayment when contracting repeatedly (e.g. Armenda Aghion and Murdoch (2005) and
Martinelli (1997)). This is in line with argumerttsat bank relationships are valuable because
banks are able to collect and assess informatioiéncourse and benefit borrowers by better

loan terms over time (see e.g. Boot (2000) for\arvaew).

4.3 Extensions

The previous analysis did not explicitly take imimcount that the number of loans a
borrower stays with the Bank may depend on firnrati@ristics or previous experience with
the Bank. Moreover, it did not deal with possildar maturity constraints which may be
prevalent besides loan size constraints. The fatigwections report results from extensions

to the previous regressions accounting for thegeigaues.

Sample attrition

In the dataset, there is substantial attrition rnmeathat borrowers do not return to the
Bank for another loan after repaying the currerd on at least, wait relatively long to take
out another loan so that | cannot observe theiriiegack. It is plausible to assume that this
process is not random but depends on borrower cieaigtics (Bharath, Dahiya, Saunders
and Srinivasan (2010)). On the one hand, borromerg not come back to the Bank for
another loan because they have generated enogghahtevenues to finance future projects.
Alternatively, borrowers may turn to another baekduse they were highly credit
constrained at this Bank or because other banks lofiver interest rates. Furthermore,
borrowers may follow their loan officers to othemiixs because they feel that the relationship
is more with the loan officer than with the bankaashole. On the other hand, the Bank may
have reasons to deny another loan to borrowershatie defaulted on their previous loan or
whose repayment behavior has been inadequate. ditlerBay not extend another loan if the
firm’s financial situation has deteriorated orhétfirm has proven not to be viable.

Unfortunately, | can neither directly observe arbaser’s decision whether to ask for
another loan nor the Bank’s decision to deny a kgaplication. However, the dataset’s

information on previous credit constraints, loaficef changes, firm and loan characteristics
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as well as borrowers’ repayment behavior basedm@ais allows me to deal with the attrition
problem nevertheless. To account for the attrifoycess | follow the approach in
Wooldridge (1995} Firstly, | estimate probit regressions for eactiqee(loan number) to
obtain the probability of observing lo&rbased on the credit constraint and the firm aad lo
characteristics for loak-1 as well as the borrower’s risk category (four gatees depending
on the days of arrears) at the time of repaymefdanfk-1. Apart from that, | include two
dummy variables indicating whether loli is an add-on loan which should decrease the
probability to take out even another loan and wéetthis a short-term loan which should
increase the probability of a further loan. Intéregy, the extent of previous credit
constraints does not seem to have a major impattteodecision to apply for a further loan.
The other explanatory variables display the signexgpected by the above reasoning.
Secondly, | calculate the respective inverse Mdksos from these regressions and
include them in the fixed effects regressions i@Requested amouahd theGranted
amount A test of attrition bias is then a Wald testloé toefficients of the inverse Mills
ratios being jointly equal to zero. Since the sekestage regressions include the inverse Mills
ratios as additional regressors which depend ofiriestage probit parameter estimates |

bootstrap the standard errors performing 400 raftins to derive their correct values.

[Insert Table 6 here]

Table 6 reports the estimates for the determinaifRequested amoumnt columns (1)
and (2) and oGranted amounin columns (3) and (4) after correcting for a plolesattrition
bias. The significant Chi2-statistics in all colusrshow that the null hypothesis of all Mills
ratios being jointly zero can be rejected implyihgt there is attrition bias in the data.
Nevertheless, all results from the basic regressioi able 5 are qualitatively confirmed even
after controlling for the attrition bias while theotstrapped standard errors are somewhat

larger than those adjusted for clustering at tira fevel in Table 5.

Loan maturity constraints

The importance of the loan maturity as a monitodagice and in dealing with borrower
risk has been established by theoretical (e.g.neign(1986), Diamond (1991) and Diamond

' This approach is similar to the Heckman (1979%a@n model which is widely used to account fonno
random sample selection in cross-sectional stydieamples in the finance literature are Puri, Rt
Steffen (2010), Cerqueiro (2008) and Chakravarty éimazer (2008)). Modelling non-random attritiona
panel dataset extends to estimating a selectioatiequfor each period. In my case this means timest for
each loan number the probability that borrowers tailit a subsequent loan.
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(2004)) as well as empirical papers (Berger, Esgandega, Frame and Miller (2005),
Herndndez-Canovas and Koéter-Kant (2008), Ortizihdoand Penas (2008) and
Kirschenmann and Norden (2010)). The descriptiggstics in Table 3 suggest that amount
and maturity are complementary loan terms for tlagonty of loans. The following analysis
therefore concentrates on those loans for whiclBtre& only adjusts one of the two loan
terms to assess whether and in which cases the l&@skmaturity constraints rather than loan
size constraints to deal with borrower risk andragegoroblems. Table 7 reports descriptive

statistics for the two groups of loans for whick Bank either adjusted maturity or amount.

[Insert Table 7 here]

Columns (1) and (2) include loans for which thenged amount equals the requested
amount. These loans were either granted with aehibran requested maturity (column (1))
or a longer than requested maturity (column (2heyf'show that loans with a shorter than
requested maturity carry comparatively small amsiott were requested with relatively long
maturities. The asymmetric information indicatoispthy that they are loans made early in a
relationship. Interestingly, the firm charactedstiespecially sizeAéset¥ and repayment
capacity Disposable incomedo not differ considerably for the two groupscbntrast,
columns (3) and (4) show that the adjustment ofdha size crucially depends on firm
characteristics and the extent of asymmetric in&drom in the beginning of the relationship
(Initially young Initially small). This is in line with the results from the prewsoregression
analysis. | conclude from these findings that tit@dence of receiving a shorter than
requested maturity mainly occurs if borrowers agplya maturity that is obviously too long
in comparison to their requested (and granted) amnds this seems to mostly happen in
early stages of the relationship, it is anothercation for learning at the borrower side.

In a next step, | assess the determinants of nyatonstraints more formalfy.| re-
estimate the regressions displayed in Table 4 thehdependent variable now being the ratio
of requested to granted loan maturity. | resthet éstimation sample to those loans for which
requested amount equals granted amount to assesisewthe Bank uses maturity constraints
instead. Except for thEimedummies the economic relevance of all explanatanables is
very small. Furthermordnitially Young Initially small and their interaction terms with the

Timesdummies are insignificant which confirms the dgsore findings in Table 7.

'3 Detailed regression results are available fronatitéor upon request.
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Finally, | re-estimate all specifications displayadrables 4 and 5 with the dependent
variables beindRequested maturitysranted maturityor their ratio for the full sample. For the
determinants of maturity constraints, it again suont that the economic impact of the
explanatory variables is relatively small with #eception of th&imesdummies. The
dynamic patterns for requested and granted matargyualitatively the same as in the

amount regressions corroborating that amount artdrityaare complementary loan terms.

5 Conclusions

This paper studies requested and granted loan amand their relation over a loan
sequence for nearly 99,000 small loans grantechbybank in Bulgaria between April 2003
and September 2007. Unlike previous studies | olestre firm’s requested loan terms from
loan applications and the Bank’s granted loan teamstated in the loan contract. This allows
me to disentangle demand and supply effects besbedrved credit constraints and to
establish the dynamic patterns that arise on hd#ssvhen bank and borrower interact
repeatedly.

Analyzing a more comprehensive measure of cregistraints which incorporates
requested loan amounts shows that such observeéi @vastraints decrease significantly
over loan sequences with this effect being pawitylpronounced for firms that are
comparatively young or small when starting to barfoom the Bank. Loan officer changes
lead to higher observed credit constraints, whedmss to be driven rather by the loss of
private information than by a possible collusiot®Een borrowers and their long-time loan
officers. Finally, more transparent and less rifskyis are less credit constrained.

Taking the analysis one step further and studylegdynamics behind the observed
reduction of credit constraints over a bank-bornoketationship | find that both requested
and granted loan amounts increase over time. bttagdy, the results suggest that the gap
between requested and granted loan amounts deslieake beginning of the relationship
because both sides converge. When previous creaitraints were large, requested amounts
increase more moderately and granted amounts seraare strongly than in the case of
small previous constraints. The Bank seems to ma&eof dynamic incentives to overcome
information and agency problems increasing loaessdisproportionately after due
repayment when contracting repeatedly. While thekBacreases granted loan amounts when
learning about borrowers’ risk and repayment badratorrowers seem to learn from the

(negative) feedback they get from previous expeasmwith credit constraints at the Bank.
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One question that arises concerns the transfegabflthese results to other
environments. On the one hand, concentrating thly/sis on small loans from one bank in an
emerging market provides an ideal ground for stuglyhe influence of bank relationships on
requested and granted loan terms because informahisymmetries are presumably severe.
Furthermore, the loan granting process is the damadl observed loans reducing possible
heterogeneity at this level. On the other handp#nrg and its loan contracts that are
standardized with respect to interest rates arldtechl requirements may seem special.
Nevertheless, it provides a natural setting tHatna gaining insights into the dynamics of
requested and granted loan amounts in multipledot®ns between borrowers and banks.
Moreover, standardizing interest rates is not umoomin other loan categories like mortgage
loans or overdrafts. Finally, my empirical proceglig easily applicable in any other lending
context and should thereby contribute to a betteletstanding of the processes behind
observed loan contracting outcomes.

The dynamic patterns found in this study complenagick connect key elements of the
literatures on relationship lending, demand angbugffects in bank lending and credit
availability of small firms. However, the ratio mdquested to granted loan amounts which |
denote as observed credit constraints may as wellrheasure of borrower bargaining power
or capture the borrower’s financial literacy. Disegling these various aspects with more
comprehensive data (e.g. on borrowers’ different@es of credit - in markets with and
without information sharing among lenders) and gagreeper insights into the dynamics of

bank and borrower behavior in bank lending seenteta fruitful area of future research.
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Table 1. Variable definitions

Variable Definition

Dependent variables

Requested-granted ratio Requested loan amounslizara of granted loan amount (Log)
Requested amount Requested loan amount (Log EUR)
Granted amount Loan amount as stated in loan adrittag EUR)

Loan characteristics

Requested maturity Requested loan maturity (Logth®)n

Granted maturity Loan maturity as stated in loamtiaet (Log months)

Fixed capital loan Loan is for fixed capital finamg (1=yes, 0=no)

Annuity loan Loan is an annuity loan vs. creditlior overdraft (1=yes, 0=no)
Branch Branch dummies which are one for the branahgranted the loan

Asymmetric information indicators

Times Number of times the client borrows from bahkurrent loan
Bank relationship Months since first contact betwbank and client at disbursement date

Firm age was below or equal to two years when fisstowing from

Initially youn
y young bank (1=yes, 0=no)

Initially small Firm size (total assets) was below median firm siben first borrowing
from the bank (1=yes, 0=no)

Loan officer change Firm experienced a loan officer change during donabf previous loan
(1=yes, 0=no0)

Firm characteristics

Age Firm age at disbursement date (Log years)

Sole proprietorship Firm is sole proprietorshipyés, 0=no)

Assets Total assets of firm at disbursement datg EUR)

Asset growth Difference between total assets at current anddastdisbursement as a
share of total assets at last loan disbursement

Leverage Total debt as share of total assetsrofdirdisbursement date

Disposable income Total disposable income per mantlisbursement date (Log EUR)

Industry dummies which are one if firm belongs te @f the following
Industry sectors: Agriculture, Construction, Manufacturifigade, Transport,
Tourism, Other services
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Table 2. Asymmetric information and observed creditconstraints at first loans

This table reports the averaBequested-granted ratior Single loan clientgborrowers with only one loan) and
Repeat clientgborrowers taking out more than one loan duriregdhservation period), for different subsamples
based on the asymmetric information indicatbngially young (old) firms have a firm age below or equal to
(above) two years when first borrowing from the Banitially small (large) firms are of firm size below (equal
to or above) the median firm size based on totaétaswhen first borrowing from the Bank. The tablso
provides T-tests for differences between growiefence and F-tests for differences between pairs of ggou
(difference-in-differenge ***, **, * denote significance at the 0.01-, ®0 and 0.1-level. Only first loans are
included to separate the effect of the asymmaetificrination indicators from the effect of repeatetbiactions
between borrowers and the Bank.

Requested-granted ratio

Single loan clients Repeat clients Diff / Diff-in-Diff

N 32,832 20,350

Initially young firms, N = 41, 848 1.33 1.32 0.01
Initially old firms, N = 11,334 1.20 1.22 -0.02%**
Diff / Diff-in-Diff 0.13*** 0.10*** 0.03**

Initially small firms, N = 25,835 1.32 1.31 0.01
Initially large firms, N = 27,347 1.15 1.16 -0.01**
Diff / Diff-in-Diff 0.17*** 0.15*** 0.02**
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Table 3. Loan and firm characteristics and asymmeic information indicators: descriptive statistics

This table displays summary statistics for the Jo@m and asymmetric information variables. Sedl€al for definitions of all variables. Note thatr fall otherwise log-
transformed variables the statistics are calculayedsing the original values.

Panel A. Sample means by loan sequence

Times 1 2 3 4 5 6 7 8 9

Loan characteristics

Requested-granted ratio 1.23 1.12 1.10 1.08 1.07 1.08 1.07 1.04 1.05
Requested amount 5,318 5,397 5,985 6,515 7,347 7,990 9,223 8,949 9,344
Granted amount 4,687 5,003 5,585 6,141 7,016 7,538 8,765 8,645 8,812
Requested maturity 32.81 30.08 29.60 29.77 30.40 29.57 28.51 25.89 24.59
Granted maturity 27.33 27.37 27.56 28.14 29.02 27.90 26.61 25.47 25.21
Fixed capital loan 0.55 0.49 0.46 0.44 0.43 0.41 0.38 0.41 0.32
Annuity loan 0.74 0.79 0.78 0.75 0.71 0.63 0.56 0.52 0.48

Asymmetric information indicators

Bank relationship 1.15 12.01 21.79 29.65 35.98 40.07 43.52 44.54 45.67
Initially young 0.21 0.16 0.14 0.12 0.10 0.09 0.09 0.09 0.05
Initially small 0.49 0.52 0.53 0.53 0.50 0.46 0.38 0.32 0.33
Loan officer change 0.23 0.26 0.28 0.31 0.35 0.38 0.37 0.32

Firm characteristics

Age 7.49 8.77 9.73 10.41 11.11 11.41 11.75 11.81 11.92
Sole proprietorship 0.91 0.93 0.92 0.91 0.89 0.86 0.83 0.79 0.76
Assets 28,494 32,400 37,310 42,858 52,231 64,829 73,023 90,318 91,571
Asset growth 0.62 0.45 0.38 0.31 0.33 0.16 0.13 0.15
Leverage 0.11 0.17 0.18 0.21 0.23 0.25 0.25 0.26 0.25
Disposable income 400 473 573 658 775 928 1,086 1,217 1,133

N 53,182 24,150 11,628 5,450 2,503 1,185 544 234 111




Panel B. Sample means for the subsamples of uncorshed vs. constrained loans

rx +% * denote that variables are significantigifferent from each other at the 0.01-, 0.05- aridIével using
a two-sided T-test.

Unconstrained Constrained
1) 2 1)-@
N = 73,742 N = 25,245

Loan characteristics

Requested-granted ratio 0.98 1.74 -0.76%**
Requested amount 5,033 7,255 -2,222%%*
Granted amount 5,187 4,763 424%**
Requested maturity 29.27 37.83 -8.57%**
Granted maturity 27.63 26.91 0.73***
Fixed capital loan 0.52 0.50 0.02***
Annuity loan 0.76 0.73 0.03***
Asymmetric information indicators

Times 1.94 1.64 0.30***
Bank relationship 10.44 6.86 3.58***
Initially young 0.17 0.22 -0.05%**
Initially small 0.47 0.60 -0.13%**
Loan officer change 0.25 0.27 -0.02%**
Firm characteristics

Age 8.61 7.79 0.82%**
Sole proprietorship 0.92 0.91 0.01
Assets 35,259 25,502 9,757**
Asset growth 0.51 0.47 0.04
Leverage 0.14 0.15 -0.01%**

Disposable income 505 387 118***




Table 4. Determinants of observed credit constrairst

Column (1) includes results for the full samplenfr@an OLS regression and column (2) reports re$udta a
fixed effects regression for the subsampl®epeat clientgloans disbursed to firms that take out more thiaa
loan from the Bank during the observation peri@tandard errors are reported in parentheses amtirgcfor
clustering at the firm level. The dependent vagd®équested-granted ratis the requested loan amount as a
share of the granted loan amount and indicatesextent of credit constraints. All explanatory vaies are
defined in Table 1. *** ** * denote significanca the 0.01-, 0.05- and 0.1-level.

1) (2)
Full sample Repeat clients
Times_2 -0.032*** -0.065***
(0.003) (0.005)
Times_3 -0.040%** -0.090***
(0.004) (0.008)
Times_4 -0.043*** -0.107***
(0.005) (0.010)
Times_5 -0.055%** -0.141%*=
(0.006) (0.000)
Initially young 0.057***
(0.004)
Times_2*Initially young -0.043*** -0.026***
(0.006) (0.008)
Times_3*Initially young -0.049*** -0.020*
(0.008) (0.0112)
Times_4*Initially young -0.042%** -0.021
(0.013) (0.016)
Times_5*Initially young -0.071%** -0.052%**
(0.014) (0.020)
Initially small 0.051***
(0.004)
Times_2*Initially small -0.050*** -0.049%**
(0.004) (0.005)
Times_3*Initially small -0.058*** -0.053***
(0.005) (0.007)
Times_4*Initially small -0.079*** -0.073%**
(0.008) (0.010)
Times_5*Initially small -0.071*** -0.058***
(0.008) (0.0112)
Loan officer change 0.027***
(0.004)
Sole proprietorship -0.029***
(0.004)
Assets -0.026%*** -0.016***
(0.001) (0.004)
Leverage 0.065*** 0.043***
(0.006) (0.0112)
Disposable income -0.004*** -0.013%***
(0.001) (0.003)
Fixed capital loan -0.018*** -0.007**
(0.002) (0.003)
Annuity loan -0.003 0.000
(0.008) (0.0112)
Constant 0.448*+* 0.368***
(0.019) (0.037)
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Table 4.

Determinants of observed credit constrairst (cont’d)

Observations
Method

R2 (adjusted / within)
Industry-fixed effects
Firm-fixed effects
Branch-fixed effects
Time-fixed effects

98,987
OLS
0.069
yes

no
yes
yes

64,075
Panel FE
0.040

no

yes

no

yes
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Table 5. Requested and granted loan amounts overdn sequences: dynamic effects

This table reports results from fixed effects regiens for the subsample BEpeat clientgloans disbursed to
firms that take out more than one loan from thekBduring the observation period). Standard erroes@ported
in parentheses and account for clustering at thel&vel. The dependent variables Bequested amounthich
is the requested loan amount in log EUR in colufd)sand (2) andsranted amountvhich is the granted loan
amount in log EUR in columns (3) and (4). All expdéory variables are defined in Table 1. *** ** denote
significance at the 0.01-, 0.05- and 0.1-level.

(1) (2) 3) (4)
Repeat clients Repeat clients Repeat clients  Refieats
Dependent variable Requested amourequested amounGranted amountGranted amount
Lag Requested-granted ratio -0.247*** -0.066** 0.056*** -0.029
(0.020) (0.027) (0.019) (0.027)
Times_3 0.168*** 0.207*** 0.204*** 0.185***
(0.015) (0.016) (0.014) (0.015)
Times_4 0.301*** 0.335*** 0.359*** 0.345%**
(0.025) (0.025) (0.024) (0.025)
Times_5 0.396*** 0.424%* 0.474%* 0.460***
(0.037) (0.037) (0.036) (0.036)
Times_3*Lag Requested-granted ratio -0.368*** 0.194***
(0.038) (0.036)
Times_4*Lag Requested-granted ratio -0.316*** 0.093*
(0.055) (0.053)
Times_5*Lag Requested-granted ratio -0.186*** 0.104*
(0.058) (0.055)
Loan officer change -0.177%** -0.178*** -0.196*** -0.196***
(0.012) (0.012) (0.012) (0.012)
Age 0.130* 0.152** 0.130* 0.121*
(0.075) (0.075) (0.073) (0.072)
Assets