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1 Introduction

Promoting the private sector is considered to bkegfimportance by politicians
and policy makers all over the world and has becarpaority among the economic
development goals of the donor community to fogisswth, employment and
poverty alleviation in developing and transitionuntries (World Bank (2002),
UNIDO-OEDC (2004), IFC (2009)). The perception thatro, small and medium
enterprises (MSMES) play a significant role in mesbnomies has attracted a wide
range of activities to overcome the obstacles timypede MSMEs in their
development. However, it is by no means clear whiadtors actually need to be
addressed to successfully achieve the intended.g@ale factor often stated to be
crucial for MSMEs to prosper and grow is their asc® (formal) external finance.
In developed as well as in developing and transitiountries small firms have been
found to be more hampered in their access to eadtéimance than large firms (e.g.
Galindo and Schiantarelli (2003), Beck and Demirffiaqit (2006) and World Bank
(2008)). Bank loans are the most essential forraxdérnal finance for MSMEs as
their access to capital markets is limited (Titnaawl Wessels (1988)). Yet, MSMES’
bank relationships are plagued by severe informati@asymmetries since they
regularly do not provide audited financial statetseor, in the case of very small
enterprises, do not clearly separate business lfimusehold funds.

This thesis studies demand and supply determinaintean terms in MSME
lending. It largely focuses on MSME lending in s#@imn countries where the
problems arising from informational asymmetries afien aggravated because of
the lack of adequate institutions and creditor geton rights. Consequently, these
countries provide an ideal environment to study thgact of informational
asymmetries and close bank-borrower relationshipseguested and granted loan
terms.

Most of the literature on bank-borrower relatiopshiis concerned with the
ability of banks to deal with informational asymmes. Banks may gather and
process information by screening and monitoringrdwers (e.g. Diamond (1984)
and Ramakrishan and Thakor (1984)). Moreover, they apply relationship
lending techniques which facilitate implicit longrtn contracting and intertemporal
smoothing of loan contract terms (Boot (2000)). €al theoretical and empirical



papers have established the valuable influenceormmg-term lending relationships
between borrowers and banks as a means to overtdarmational asymmetries
(Boot and Thakor (1994), Chemmanur and Fulghi&®4) and von Thadden (1995)
as well as Petersen and Rajan (1994) and Bergdodelti (1995) among others).

However, bank-borrower relationships may actuakydmaracterized as mutual
commitments (Boot and Marinc (2008)). Also, som@gra have pointed out that
credit availability and loan terms are determingdobth demand and supply factors
(Petersen and Rajan (1994) and Qian and Strahdv)RNevertheless, there is
surprisingly little research on borrowers’ demaaddredit and how it interacts with
banks’ supply of credit over multiple interactioridost likely because of lacking
data there has been little attempt to empiricaibgutangle both sides. Accordingly,
the majority of empirical studies have relied omiggrium outcome measures, i.e.
granted loan terms, to analyze how they relateetationship measures, firm and
bank characteristics or the legal and macroeconoemeironment. Only very
recently, a few studies on demand and supply effiecbank lending have emerged
(Puri, Rocholl and Steffen (2009), Cheng and Degyj(910) and Jimenez, Ongena,
Peydro and Saurina (2010)).

Linking to this very literature, this thesis aintsbaoadening the understanding of
small business loan contracting in general anddémmand and supply processes
behind observed loan terms in particular. Therabyffers new insights in the
factors influencing MSMESs’ financing and banks’ d&mgy decisions and provides
various policy implications. In addition, previougsearch on the impact of
informational asymmetries and close bank-borrowefationships on credit
availability and loan contract terms has mainlyued on the US and Europe. Thus,
this thesis also extends the literature by detangiwhether the former findings may
be transferred to more information-intensive enwinents such as South-Eastern
Europe or Central Asia.

The thesis is organized as follows. Chapter 2 dedls loan maturity, a so far
under-researched topic. Although the dataset usethé analysis does not contain
information from loan applications, the paper idesd two complementary
situation-specific explanations for the observeditpee relation between borrower

! There also is a strand of literature that establisa negative impact of lending relationshipsoam!|
terms, since borrowers get captured in a hold-dupason when banks gain an informational
monopoly (Sharpe (1990), Rajan (1992) and von Taadd004)).



risk and loan maturity. One of these explanatiogistes to the behavior of the
demand side and the other to the supply side. Aaogly, the analysis is
nevertheless able to shed some light on demandappuly effects in bank lending.
Chapters 3 to 5 deal with loan currency and loamwarhand are based on panel
datasets consisting of matched loan applicationl@aa contract information making
it possible to directly disentangle demand frommyueffects.

Chapter 2: Loan maturity in small business lendinghe role of borrower risk,

asymmetric information and bargaining power

A loan term that has achieved less attention inethgirical literature despite its
potential role as a monitoring device and in dephlmith borrower risk is loan
maturity. While the relation between borrower rehd credit availability, interest
rates or collateral has been studied quite intehsi(Petersen and Rajan (1995),
Berger and Udell (1995), Elsas and Krahnen (1998) mlachauer and Weber
(1998), among others), evidence on the relationvdéen borrower risk and loan
maturity is not only scarce but also mixed. As tikeéoal models also make mixed
predictions it becomes clear that there may noa lsengle explanation that fits all
circumstances. This study therefore amends theatitee by providing two
complementary explanations that explicitly accotort the extent of asymmetric
information and for demand vs. supply side fact8race informational asymmetries

are particularly prevalent in lending to smallents, estimations use information on

2 This chapter is based on the paper “The relatiwéen borrower risk and loan maturity in small
business lending” which is joint work with Lars Nien from Erasmus University Rotterdam. The
paper was presented at the Midwest Finance Assurtidfieeting 2008 in San Antonio, the
Southwestern Finance Association Meeting 2008 indthn, the European Banking Symposium 2008
(ProBanker) in Milan, the 2008 Banking WorkshopNtiinster, the German Finance Association
Meeting 2008 in Munster, the Swiss Conference onkBe and Financial Intermediation 2008 in
Champéry, the Eastern Finance Association Meetid@82in St. Pete and the Washington Area
Finance Association Meeting 2008 in Washington Dt®as received a “revise and resubmit” by the
Journal of Business Finance and Accounting. Anrol@esion of the paper was used by Lars Norden
as part of his “Habilitationsschrift” (Norden, La(@009): Information and Risk in Bank Lending:
Empirical Evidence, Habilitationsschrift, Univessibf Mannheim). However, this chapter does not
only differ substantially in its composition butsal in the following ways: (i) the focus has been
shifted to demand and supply factors that deterntfieerelation between borrower risk and loan
maturity, (ii) the literature overview is more corapensive and additional testable predictions are
derived, (iii) interaction terms are used to clgaahd formally establish differences in the risk-
maturity relation between various subsamples aaghgr are provided to visualize the results, (iv) a
broader analysis of the varying levels of asymrodatiformation is offered, (v) dynamic aspects to
test the signaling argument are included and (vhreader discussion and interpretation of the
findings is offered.



all new and renewed loan contracts made between BMiEéwers and a German
bank in 2005.

The main finding is a robust and significantly pive relation between borrower
risk and loan maturity. For loans made under higformational asymmetries this
may be explained by good borrowers aiming at siggaheir good quality to the
bank and therefore requesting short maturities nfiday (1986)). However, if
informational asymmetries are low, signaling doest provide a reasonable
explanation for the observed positive risk-maturéiation because there is almost
no risk of adverse selection any more. Rather tée iexplained by the view that
risky borrowers may benefit from renegotiations hwitelationship lenders (e.g.
Chemmanur and Fulghieri (1994)). Relationship lesd®em to offer relaxed loan
terms to those borrowers who need assistance estwha temporary deterioration
of their credit quality (see Elsas and Krahnen 8%R9They are able to do this
because they have sufficient information to asadssther the borrower will recover
and they may make use of intertemporal and / ossepsoduct income smoothing.
Thus, although the dataset does not contain infoomdrom loan applications, the
study offers insights in demand and supply factnising the relation between
borrower risk and loan maturity: while the signgliargument explains borrower
behavior, the assistance-from-relationship-lendegsment explains bank behavior.

In addition to asymmetric information, borrower gg@ning power may influence
the outcome of the loan negotiation process. Thalte reveal that high borrower
bargaining power leads to longer maturities on ayerand weakens the risk-
maturity relation especially in the case of higformational asymmetries. This is
consistent with findings that good borrowers hawggér bargaining power than
risky borrowers (Uchida (2006)) and sheds furthgitlon the demand and supply
effects that may influence the risk-maturity redati The findings imply that
borrowers actually would like to borrow at longeratorities (if information
asymmetries were absent) and do so when they reagaibing power. At the same
time, especially the good borrowers may find iermgmporally optimal to choose
short maturities if informational asymmetries arevalent to convey their low risk
to the bank and benefit from better loan termshi future. Yet, risky borrowers
benefit from their lenders’ willingness to provittleng maturities in the case of low

asymmetric information, whether they have bargamawer or not.



Chapter 3: Foreign currency loans —demand or supiiyen?

Foreign currency borrowing by the private sector as widely observed
phenomenon in emerging markets. It is, for instaseen as a major cause of the
financial crises in East Asia in the 1990’s (Gadiistand Turner (2002)). Since the
aggravation of the current financial crisis thesadr been strong fears that foreign
currency borrowing could jeopardize financial sligpin Emerging Europe because
overall credit growth, and especially the increaséoreign currency loan volumes,
was substantial in these countries during the ye@r® the crisis. Borrowers had an
incentive to request loans in euros, US dollarSwiss franks because of their lower
interest rates compared to local currency loansth@tsame time, many banks in
these countries are foreign owned and therefora targe extent refinanced in
foreign currency providing the lenders with an moee to grant foreign currency
loans to avoid currency mismatches on their balaheets.

When most currencies in Emerging Europe depreciatesiderably during the
financial crisis, repayment difficulties and detsuhrose especially in the segment of
loans to private households and micro and smalinbases. Obviously, many of
these loans had not been hedged, for instance bywers’ income in foreign
currency. Several countries reacted quickly to alisege foreign currency loans
(Rosenberg and Tirpak (2008)). The effectivenessswfh measures, however,
depends on whether these loans are primarily demasdpply driven. Knowing the
critical risk determinants is indispensable, esgécin a globally connected banking
system, to find adequate policy measures to ddal tive potential problems arising
from foreign currency risks. This study thereforak@s an important contribution to
the literature by examining to what extent the ency denomination of loans is
determined by demand and / or supply side factodsvehich are the driving factors
on either side.

To this end, the chapter analyzes a unique dat#setore than one hundred
thousand MSME loans granted by one Bulgarian batwden 2003 and 2007. The

% This chapter is based on joint work with MartinoBn from the Swiss National Bank and Steven
Ongena from Tilburg University. The correspondiraper was presented at Tilburg University, the
Swiss National Bank, KfW, the Sveriges Riksbanle Bulgarian National Bank, the 2009 Banking
Workshop in Munster, the conference “The Changieg@aphy of Money, Banking and Finance in a
Post-Crisis World” in Ancona, the"6Annual Conference of the Research Committee Devedmt
Economics of the German Economic Association inrtdaer and the 2010 Annual Meeting of the
Swiss Society of Economics and Statistics in Frigou



dataset comprises information on requested andtegtaloan terms as well as
information on borrower characteristics and thekismnefinancing composition and
currency at the time of loan disbursement. Thelteslhow that the lower interest
rates on foreign currency (euro) vs. local currefleya) loans play a role in the
firms’ decision to request foreign currency loaAtso, the more transparent firms,
i.e. the older and larger firms and those with Embank relationships, are more
likely to request foreign currency. At the samedjrfirms seem to learn over time
that the bank is reluctant to grant large and lwrg: loans in local currency and
therefore request euro if they need such loans.

In contrast to previous empirical studies basecdggregate data (Basso, Calvo-
Gonzales and Jurgilas (2007) and Luca and Pet28@8})), this thesis analyses the
determinants of the supply side, e.g. the typeaamcency of the bank’s refinancing,
on the loan level. The results suggest that thé mmore likely to grant foreign
currency loans to borrowers who are of lower obaleles credit risk and less opaque
to the bank. However, the bank is also more likelyurn a borrower’s request for
local currency into foreign currency if the loanlasge or long-term and if the bank
itself has more foreign currency funding. Intenegly, it turns out that foreign
currency customer deposits have a stronger impa¢h® bank’s foreign currency
lending than foreign currency wholesale funding.

For the policy makers in Emerging Europe these lt®smply that measures
aiming solely at the demand side (e.g. increasatparency by new requirements to
disclose foreign currency risks to customers in dgéug and Poland) may not be
enough if foreign currency lending is at least lyastipply side driven. Apart from
that, recent attempts by development practitionghg aim at fostering credit access
for MSMEs in developing and transition countriesjmplement adequate wholesale
refinancing mechanisms in local currency may notsbficient to reduce foreign
currency lending. It seems rather most important gstablish a credible
macroeconomic environment to encourage borrowesave in local currency and to

make banks less hesitant to make large and longit&ans in local currency.



Chapter 4: The dynamics in requested and grantexh lterms when bank and
borrower interact repeatedly

Bank-borrower relationships and their impact onditr@availability have been
lively discussed in the theoretical and empirid@rature. Yet, previous studies have
mainly focused on banks’ ability to collect and gass information and how this
may benefit borrowers by reduced credit constraifte question how borrowers’
demand for credit evolves over bank relationshipd how this demand interacts
with banks’ supply of credit when borrowers repdbtecontract with the same
lender has achieved surprisingly little attentidinis thesis is the first to provide
empirical evidence on the dynamic patterns thageawhen bank and borrower
interact repeatedly by disentangling demand andglgueffects behind observed
credit constraints and therefore extends the exgdiierature in an important way.

In contrast to previous studies that use eitheirectl (e.g. Petersen and Rajan
(1994)) or equilibrium outcome measures (e.g. laoun and Ongena (2010)) of
credit availability, this study provides a more goehensive measure by
incorporating the demand side to identify credingtoaints. Using the same
Bulgarian dataset as in Chapter 3 it measures tcostistraints as the ratio of
requested to granted loan amounts and examinesnipthow this ratio relates to
firm characteristics but also how it evolves ovank-borrower relationships. The
results show that the extent of asymmetric inforomtmeasured by firm age and
size at the beginning of a bank relationship is miest important determinant of
credit constraints. At the same time, credit casts decrease significantly over
loan sequences with this effect being most pronedrior the first few interactions
and the initially young and small firms.

Taking the analysis one step further to separatmadd from supply side
processes reveals that the gap between requestegtarted loan amounts decreases
over loan sequences due to a convergence of laek. d8orrowers who experienced
relatively high credit constraints at their pre\go@an increase their demand more
moderately than the previously unconstrained boerewAt the same time, the bank
grants disproportionately larger loan amounts ws¢hborrowers that were highly

* The paper on which this chapter is based was pieseat the University of Mannheim, th& 6
Annual Conference of the Research Committee Dewedmp Economics of the German Economic
Association in Hannover and the 2010 Banking Wooksin Minster and has been accepted for
presentation at the 3Annual Meeting of the European Finance AssociaitioRrankfurt.



constrained at their previous loan in comparisorth® previously unconstrained
borrowers. The results suggest that the bank mageof dynamic incentives to deal
with problems arising from informational asymmedrieewarding borrowers’ due
repayment with increasing loan amounts. This isina with arguments that bank
relationships are valuable because banks are @lolgllect and assess information in
due course and may therefore reward borrowers tigrdean terms over time. The
results further imply that borrowers learn from tiegative feedback they receive
from being credit constrained and adjust their ested amounts to avoid being
highly constrained again.

While this is first evidence for the dynamic pattethat arise both on the demand
and the supply side when borrowers interact repbateith the same lender,
focusing the analysis on only one bank makes ficdit to disentangle possible
further impacts stemming from borrower bargainimmgvpr or multiple sourcing, for
instance. Therefore, the study sets the stageuftiher research on the processes
behind observed credit constraints and contractedn | terms with more

comprehensive datasets.

Chapter 5: The impact of the US financial crisisaradit availability for small firms
in Central Asid

This chapter further extends the empirical evidenoecredit availability for
MSMEs in transition countries focusing on the intpa€ the 2007-2008 global
financial and economic crisis which had its roatsthe US subprime mortgage
market and peaked in September 2008 with the &aifilL,ehman Brothers Holdings
Inc. It analyzes loan application and loan contdatia from Azerbaijan, a country
that is vulnerable to external shocks due to ithlyi oil dependent economy. The
bank providing the data, namely AccessBank, rendafimancially strong during the
crisis, but it was confronted with unexpected raficing delays in the second and
third quarters of 2008 because the internationpit@iamarkets were not able to
provide the necessary liquidity in the prevailinguation. The chapter aims at
distinguishing between increased borrower risk #wedbank’s refinancing delays as

® This chapter is based on the same-named papeGwithild Berg from KfW. It has been accepted
for presentation at the PEGNet Conference 201@iritSAfrica.



the two possible causes for reduced credit avéiiabhat arise from the effects of
the financial and economic crisis.

While it seems that Eastern Europe and Central Astahit hardest among the
emerging countries (CGAP (2009)), there is so fdy @necdotal evidence on how
MSME borrowers are affected by the crisis. Thiglgtis the first to provide micro-
level evidence on the impact of the financial erisn credit availability for MSMEs
in an emerging market economy. Thereby it doesonbt offer new insights in the
various channels of credit availability but it alsweds light on an important question
that remains to be answered empirically: whetherritks from lending to small and
medium borrowers or those arising from microenisgploans are more worrisome
to lenders during the crisis. On the one hand, oeitterprises may be hit less
because they often produce essential goods folota market so that demand for
their products is relatively stable even in timéscoses (Littlefield and Kneiding
(2009)). On the other hand, many micro entreprenbare accumulated debt from
multiple lenders because especially in the welletlgyed microfinance markets like
Eastern Europe the boundaries between microfinamce consumer finance have
become blurred (Littlefield and Rosenberg (200&hese high debt levels may make
micro clients even vulnerable to small changesairtincomes.

The study measures credit availability in two wérst by the firms’ probability
to receive a loan after having applied for one aedond by the share of the
requested loan amount that is finally granted leyliank if the loan application was
successful. The results show that credit availgbitr agro loans is merely affected
by the crisis. Apart from that, micro compared tMES borrowers face only a
moderate reduction in approval rates due to th&scwhich may be explained by
their lower risk. While agro and micro businessesmnty produce subsistence goods
for the local market, SME borrowers’ business aiiéis may be more severely hit by
the crisis so that they have to face the greatatst t their credit availability. A
further explanation may be that it is easier anebpler for the bank to “save” scarce
refinancing funds by denying some SME in contrasiniany micro loans. Finally,
bank relationships are found to be valuable in $simecrises because they mitigate
the negative effects which the crisis has on cradhilability.

Analyzing aggregate statistics allows identifying tlird channel of credit
availability. It turns out that the refinancing dg$ together with the bank’s strong

portfolio growth forced the bank to introduce limdn lending so that not all demand



could be met. However, the restrictions on busirdesding were implemented in
line with a conscious tighter risk management,that in the business loan portfolio
mainly SME and high-risk micro lending was limitethe results suggest that the
bank discourages such (potential) borrowers fronuesting new or additional loans
during the period of refinancing difficulties inglsecond and third quarters of 2008.
Thus, both the refinancing delays as well as boerstvincreased credit risk during
the crisis seem to matter for the observed reduadticthe availability of SME and
high-risk micro loans.

The results in this chapter contrast with anecdetadence from Eastern Europe
which suggests that banks mainly worry about tlesiding to high-risk micro clients
and have limited their exposure in that segmenailise many of these clients carry
high levels of (consumer) debt. Whether there areldmental regional differences
or whether the analysis in this chapter undereséséhe negative impact of the
crisis on micro lending because it can only pdsti@ccount for the number of
potential borrowers that is deterred from requegstnloan during the times of
refinancing difficulties and after the Lehman faduremains to be investigated by
future research.

The results have implications for development ptiacers aiming at sustainably
fostering credit access for micro, small and medhumsinesses in developing and
transition countries. First, supporting MFIs in Iding up diversified credit
portfolios that include various loan categorieshwigéspect to size and industry may
increase banks’ stability in times of a global fin@l and economic crisis as the
current one. While the strong performance of AdBas& and the low default rates
of its borrowers during the crisis provide somepsup for this argument, of course,
further research on how different banks’ portfajimality is affected by such a crisis
would be needed to verify this aspect. Second,daiag MFIs’ refinancing basis to
achieve greater resilience against external shiekains an important topic. Recent
attempts to create adequate refinancing instrumentgal currency therefore seem
to be a crucial step to help MFIs to overcome eefoing problems. This bends a
bow to Chapter 3 in which a bank’s refinancing cosipon and currency were

found to determine its foreign currency lending.
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2 Loan Maturity in Small Business Lending - The Rad of
Borrower Risk, Asymmetric Information and Bargaining

Power

2.1 Introduction

In financial contracting, lenders face potentialolgems arising from an
asymmetric distribution of information. Banks camemome these problems of
adverse selection and moral hazard by collectingaf information through
screening and monitoring and by using debt contexacts (e.g. maturity, collateral,
covenants). Loan maturity may play an especiallpdrtant role in small business
lending where the enforcement of covenants isdaiffibecause firms regularly do
not provide audited financial statements. Whileotlgepredicts covenants to be
strictest for high-risk borrowers (e.g. Berlin adéster (1992)), banks may similarly
use short maturities to assert regular renegotiativith risky borrowers when
lending to small firms. This so-called debt contirag view (Ortiz-Molina and Penas
(2008)) suggests a negative relation between barogk and loan maturity.

Yet, there are several demand and supply factatsitkerfere with this intuitive
hypothesis on the nature of the risk-maturity refatFor instance, if the interest rate
curve is steep, borrowers have a cost incentiveeqoiest short maturities. At the
same time, they may favor borrowing at longer maés because this reduces the
need to frequently roll over short-term debt sd th@rowers are expected to trade-
off these aspects. In addition, relationship lesdevillingness to assist risky
borrowers, borrower bargaining power as well asnbed for good borrowers to
signal their low risk to the bank by choosing shmturities in the presence of
asymmetric information may influence the risk-magurelation. Models that are
based on signaling to overcome the adverse seabegiimblem arising from
asymmetric information suggest a positive and mamiotrelation (Flannery (1986))
or a non-monotonic relation (Diamond (1991)).

This paper provides a comprehensive analysis ofdlsion between borrower
risk and loan maturity in small business lendingirtg into account the various
demand and supply side factors that may influehiserélation. For this purpose, we

employ detailed data on all loans made to SMEs [§eaman universal bank in
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2005. Germany represents a particularly interestae because it is a bank-based
financial system, small firms heavily rely on bamnog from relationship lenders
and, most importantly, German banks typically dd oee covenants in small
business lending (Elsas and Krahnen (1998), Machaumel Weber (1998)).
Therefore, loan maturity may be particularly impoitt because the debt contracting
literature suggests that it can be used as aiftest) substitute for covenants.

Our results, however, do not confirm this conjeetwWVe rather find a robust,
significantly positive and monotonic risk-maturitglation in the full sample. Our
findings thus provide evidence in favor of two cdempentary explanations, one
relating to the behavior of the demand side andtortleat of the supply side.

The signaling argument implies that low-risk firetsooseshorter maturities. This
seems to be reasonable in the case of small infanadly opaque firms because the
risk of adverse selection is relatively high (Gar€eruel and Martinez-Solano
(2008)). At the same time, relationship lending maypvide a very different
explanation for a positive risk-maturity relatiofheory suggests that risky
borrowers can particularly benefit from borrowingorh informed relationship
lenders (e.g. Chemmanur and Fulghieri (1994))s Inoteworthy that we observe
particularly long maturities in the case of loanad®a to risky borrowers under
relatively low asymmetric information. This resutidicates that the bank has
intensified its monitoring efforts which, in turoan be beneficial for the borrowers,
resulting in relatively long loan maturities. Inhet words, relationship lendeoéfer
relaxed loan terms to those borrowers that are hkety to need assistance.

Conditioning our analysis on the impact of borrowargaining power in addition
to the extent of asymmetric information enablesougain further insights in demand
and supply effects that may influence the risk-matuelation. Our results reveal
that the risk-maturity relation is weakened in firesence of borrower bargaining
power with this effect being especially pronounedten asymmetric information is
high. Overall, these findings imply that borrowevsuld actually like to borrow at
longer maturities (if informational asymmetries weabsent) and do so when they
have bargaining power. Yet, if informational asymines are prevalent the good
borrowers resort to choosing (cheaper) short-teand to convey their good quality
to the bank. If informational asymmetries are loisky borrowers benefit from their

lenders’ willingness to provide long maturities whier they have bargaining power
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or not. Finally, our results are also consisterthvindings that good borrowers have
bigger bargaining power than risky borrowers (Uahia006)).

The remainder of this paper is organized as folloBsction 2.2 reviews the
related literature while Section 2.3 provides tusibnal details on the loan granting
process and describes the data. Section 2.4 rethertBndings from the empirical
analyses. Section 2.5 concludes.

2.2 The risk-maturity relation in the literature

In this section, we briefly outline theoretical netsl on borrowers’ and lenders’
maturity choices to establish the relation betwberrower risk and debt maturity
under high vs. low levels of asymmetric informatfofihen we present empirical
studies on the risk-maturity relation that focus small business lending before
turning to the role of borrower bargaining powebank lending.

2.2.1 The borrower’s maturity request and the lendes maturity offer

Flannery (1986) considers a situation in which firmiders are better informed
about the project they want to carry out than tlaeket. If short-term debt is cheaper
than long-term debt and if transactions costs tbawer debt are high enough to
prevent bad firms (those with unfavorable privat®imation) from imitating good
firms (those with favorable private information)separating equilibrium may occur
with good firms borrowing short-term and rolling esvdebt at a relatively low
interest rate and bad firms borrowing long-terma aigher rate. Flannery (1986) thus
predicts a positive and monotonic relation betwieemower risk and debt maturity
based onborrowers’ maturity choicesBad firms choose to borrow long-term to
avoid transactions costs and a presumably higlheisiteate when having to roll over
short-term debt. Good firms, in contrast, benebétrf transactions costs because they

may signal their low risk to the market by choosshgrt debt maturity.

® We concentrate on potential problems due to adveedection since these are relatively more
important in comparison to moral hazard in smakibess lending. If the risk of moral hazard is
prevalent, the debt contracting view predicts aatigg relation between borrower risk and loan
maturity (Ortiz-Molina and Penas (2008)) with shamaturities serving as a substitute for strict
covenants. Interestingly, there is evidence foregative relation between borrower risk and loan
maturity in lending tdbig firms (e.g. Guedes and Opler (1996)) where théesaad scope of moral
hazard can be substantial. However, Strahan (1999)20-21, also finds that non-investment grade
and unrated firms “borrow on a longer term basentinvestment grade firms”, which is explained
with demand-side factors and consistent with osults.
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In the model of Diamond (1991), tliems’ debt maturity choicés based on a
trade-off between the preference for short-ternt dele to an expected better credit
rating in the future and the risk of liquidationei the inability to roll over short-term
debt. In this model, lenders may distinguish firmshe beginning by their credit
ratings but they do not know whether firms haveitp@sor negative NPV projects.
As a result, low-risk borrowers choose short-teebtdecause their probability of a
downgrade is low and they thus can refinance atréle terms when good news
arrives. At the same time, medium-risk borrowersfgar long-term debt at a higher
interest rate as they must fear liquidation wheHing over short-term debt.
However, high-risk borrowers may have no choice dnly get short-term debt by
the lender. Consequently, Diamond (1991) predict®@monotonic, inversely U-
shaped relation between borrower risk and debt niyatbased on demand-side
choices in case of the low- and medium-risk bormswand supply-side choices in
case of the high-risk borrowers.

In contrast, close bank-firm relationships leadhe prediction that relationship
lendersare more willing tgprovide long-term fundingp risky borrowers than arm’s
length lenders to help these borrowers through gimé economic problems.
Chemmanur and Fulghieri (1994) model a situatiowlch firms face liquidity risk
arising from financial distress. Firms have priviat®rmation about their probability
of financial distress and can choose between bantk @ublicly traded debt. If
financial distress occurs, the lender has to dewidether to liquidate or renegotiate
its debt. Since banks strive for a reputation agdgdecision makers that provide
financial flexibility, they have an endogenous inibeée to devote more resources
than bondholders to evaluate borrowers and coment@adequate decision about
liquidation vs. renegotiation. Thus, this modelypdes an argument why relatively
risky firms benefit most from financing relationgiwith banks. This benefit may
come in the form of extended maturities for riskyrrowers as a renegotiation
outcome or a preemptive device to avoid financislress. It remains, however, an
empirical question whether this means that riskgrdwers actually receive longer

maturities than low-risk borrowers.

" For instance, Elsas and Krahnen (1998) providelesde for implicit liquidity insurance for
relationship borrowers whose credit quality hasperarily deteriorated. Coleman, Esho and Sharpe
(2006) report a direct relation between banks’ nwirig ability and loan maturity.
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2.2.2 Empirical evidence on the risk-maturity relaton in small business lending

Related empirical studies on the relation betweamolver risk and the maturity
of new loan& does not provide a clear picture, one reason biiaigthe studies are
based on different data sets and different metlogiles. Berger, Espinosa-Vega,
Frame and Miller (2005) test the implications ot thbove described signaling
models with data from commercial and industriah®granted to small US firms in
1997. They consider bank risk ratings to proxy orrower risk, which allows a
joint test of the positive and monotonic versus tlmamonotonic relation in one
empirical model. They find evidence in favor of @sjive relation between risk and
loan maturity, which is in line with Flannery (198&nd partially consistent with
Diamond (1991) for low and medium-risk borrowers.cbntrast, in their sample of
new credit lines to small US firms Ortiz-Molina af&nas (2008) find a negative
and monotonic relation between borrower risk ananlonaturity relying on an
accounting measure (firm and owner delinquencypitaxy for firm risk. Their
finding is in line with the view that short matues serve as a substitute for debt
covenants in small business lending.

To account for the influence of the degree of aswtnim information between
borrower and lender on loan maturity, Ortiz-Moliaad Penas (2008) control for
firm age and firm size and detect a positive retabetween these inverse proxies for
asymmetric information and loan maturity. They ailseestigate the impact of the
duration of the bank-firm relationship on loan nrayubut cannot find a statistically
significant effect. Using survey data from sevefakopean countries, Hernandez-
Canovas and Koéter-Kant (2008) examine the numbbark relationships and the
provision of soft information to proxy for asymmetinformation. They find that the
number of bank relationships influences loan maturegatively on average but the
results heavily depend on country characteristics.

Berger, Espinosa-Vega, Frame and Miller (2005) tak#ifferent approach and
test how therisk-maturity relationis influenced by different levels of asymmetric
information. They use the fact whether a bankaegi Small Business Credit Scoring

(SBCYS) as part of its lending technology as a prfoxyasymmetric information. It is

8 Consistent with the theory we focus @rcrementalfinancing decisions and do not follow the
literature on debt maturitgtructure (e.g. Scherr and Hulburt (2001), Heyman, Deload &voghe
(2008)). This approach has the advantage that atinterms are more easily identified and the
problem of averaging all outstanding debt finanailegisions over time and across contract types is
avoided (Dennis, Nandy and Sharpe (2000)).
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assumed that banks which do not use SBCS face rhiigioemational asymmetries
in comparison to banks that use SBCS. It turnstioat low-risk borrowers have
significantly longer maturities when informatioredymmetries are smaller, which is

consistent with the implications of Flannery (19865 Diamond (1991).

2.2.3 The impact of borrower bargaining power

The respective bargaining power of the bank amdbibrrower is an important
factor influencing the outcome of the loan confregprocess. In the model of Rajan
(1992) firms may finance their investment projestth short-term or long-term debt
from informed banks or with bonds from arm’s-lenfghders. It predicts a negative
relation between a firm’s bargaining power anddésire for long-term debt. The
reason for this is that under long-term debt thekb@ay only renegotiate the loan
when it gives up some of its control rents so thiagj-term debt constrains the bank’s
bargaining power.

Studies examining the impact of bargaining powerdaan contract terms have
focused on credit availability and loan rates. Bete and Rajan (1995) measure the
market power of banks by way of market concentmatidhey find empirical
confirmation for their model’'s prediction that mofiems of lower credit quality
receive financing if the bank has market power bseathis enables the bank to
extract future rents. Wu and Wu (200ifd that the changes in price premiums over
the course of bank-borrower relationships vary wilative borrower bargaining
power. Finally, Santos and Winton (2009) use a borroweri&l of cash flows to
proxy for borrower bargaining power and find thatdaining power (i.e. high cash
flows) helps borrowers to mitigate the tendencjowf capital banks to charge higher
rates to their borrowers.

A few studies have provided evidence on the detemts of borrower
bargaining power. Analyzing survey data from Japarf@MEs, Uchida (2006) finds
that extensive lender competition and good borrquegformance increase borrower
bargaining power while the length of the bank retaghip has a negative impact on
borrower bargaining power. The latter may implytthize bank can accumulate
proprietary information over time obtaining an infational monopoly and
capturing the borrower. Otherwise, the influenca®fmmetric information is found

to be very weak. Only the frequent flow of hardomhation decreases borrower
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bargaining power somewhat. This is in contrash®results of Grunert and Norden
(2010), who find that soft information represents ianportant determinant of
borrower bargaining power.

In this study, we are concerned with the impadbaiower bargaining power on
the risk-maturity relation in addition to asymmetmformation, i.e. the effects from
the interplay between asymmetric information andrda@er bargaining power.
Based on the signaling literature outlined in sett2.2.1, we can derive the
following implications for the impact of borroweratgaining power on the risk-
maturity relation. First, when informational asyntnes are high the signaling
literature predicts that good borrowers requesttshnaturities to relay their low risk
to the bank and benefit from better loan terms saglonger maturities in the future.
We hypothesize that low-risk firms with bargainipgwer (which would like to
borrow long-term in a world without asymmetric infeation and the need for
signaling) are more likely to increase their loaatwonities than high-risk firms with
bargaining power (who have already long maturitéblout bargaining power). This
implies that the risk-maturity relation should beaker if borrower bargaining power
is high.

Second, in case of low asymmetric information diggadoes not play a role so
that we expect to find low-risk as well as highkrisorrowers with bargaining power
to have longer maturities compared to borrower$iauit bargaining power because
all borrowers would like to have longer maturiti@s a world without asymmetric
information)?

Finally, we should find good borrowers to be aldenegotiate a relatively larger
increase in loan maturities than riskier borrowerdependent of the extent of
asymmetric information because Uchida (2006) catedu that “creditworthy

borrowers have bigger bargaining power” (p. 9).

2.3 Data and methodology

2.3.1 The dataset
Our data set consists of all commercial and indalstbpans made to SME

borrowers by a German universal bank during 200 tbtal volume of these loans

® Graham and Harvey (2001) and Bancel and Mitto®42@rovide survey evidence that managers of
large firms in Europe and the US indeed prefer dongaturities because of their fear of having to
refinance in bad times.
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amounts to 86.1 million EUR which corresponds tpragimately 10% of the bank’s
entire commercial lending portfolio. The data setludes information on the
borrower risk, further borrower characteristicsgd doan contract terms. Definitions

of all variables are provided in Table 1.

Table 1. Variable definitions

Variable Definition

Dependent variable

Maturity Loan maturity (Log months)

Borrower characteristics

Rating Bank internal credit rating ranging frombegt) to 5 (worst)
Young Age of borrower or firm is below respectivedian age (1=yes, 0=no)
Bank relationship Duration of the bank-borroweatinship (Log years)

Duration of the bank-borrower relationship is seothan median

Short bank relationship duration in the sample (1=yes, 0=no)

. Borrower has a checking account at time of loabufisement (1=yes,
Checking account

0=no)

Unlimited liability Borrower has unlimited liability (1=yes, 0=no)

Bargaining power_Spread Lo_an spre_ads below mean loan spread in the same rating oateg
(1=yes, 0=no)

Collateralis below mean collateral in the same rating catefib=yes,
Bargaining power_CollateraD=no)
Bargaining power_Spread |oan spreads below mean loan spread addllateral is below mean
and collateral collateral in the same rating category (1=yes, §=no

Loan characteristics

New loan Loan is a new loan vs. renewal (1=yespd=n

Amount Loan amount (Log EUR)

Collateral Value of collateral relative to loan amb (%)

Secured Loan is secured by collateral (1=yes, 0=no)

Spread Maturity-adjusted loan spread (percentage points)

Fixed interest Loan rate is fixed vs. floating (&sy0=no)

Bullet loan Loan for which the entire principal is due in oradlblon payment at the

end of the loan term (1=yes, 0=no)

Loan is a start-up, development or special purpaee initiated under

Transferred loan
a federal development bank program (1=yes, 0=no)

Building loan Loan is for building or construction purposes (1sy@=no)
Indicator of extent of asymmetric information aatodisbursement
Info asymmetry calculated as3hort duratiornt+ (1-Checking accoudi (2= very high,

1=medium, O=low)
Loan was made under high asymmetric informati@n|nfo
High info asymmetry asymmetry> 1 (1=yes, 0=no)

We exclude all consumer loans and all observatwwite missing data. This
procedure leads to a final sample of 668 loansedie297 new and 139 renewed
loans to small businesses with unlimited liabiasywell as 180 new and 52 renewed
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loans to SMEs with limited liability. Our samplerspresentative for all firms in the
German economy with respect to firm size and ownprésee Federal Statistical
Office (2006)). For instance, 94.9% of firms in @any have annual sales below
two million Euros, while this statistic is 91.6% a@ur subsample of firms for which
we have this information. In addition, 64.8% of &Herman firms are sole
proprietorships, whereas 65.3% of firms in our slenifave unlimited liability with
most of these firms being sole proprietorships. tit@rmore, our sample is
comparable in terms of size to Brick and Palia 0®ho analyze data on 766 credit
lines from the 1993 National Survey of Small Bussm&inances (NSSBF). However,
we do not analyze credit lines and loan commitmbatsause their nominal maturity
is typically either short term (e.g. 6 or 12 montles not specified whereas the
effective maturity may be relatively long sinceditdines are frequently rolled over.
Concentrating the analysis on one bank has thentalya that the lending behavior is
relatively homogeneous so that we do not need tdralofor bank characteristics.
This is a standard problem when using the NSSB& batause neither the identity

nor the characteristics of the lending institutians included.

2.3.2 The bank’s loan granting process

When a borrower approaches the bank, having in riiedpurpose of the loan,
she may ask for a specific loan amount and matufite loan officer, first of all,
assigns an internal credit rating to the borrowldrese credit ratings, which are
updated every year and not subject to negotiatians, based on hard and, if
available, private and soft information (see Elaad Krahnen (1998), Treacy and
Carey (2000), Grunert, Norden and Weber (2005)@ndhert and Norden (2010)).
Hard information includes measures of profitabjlitgverage and liquidity. Soft
information comprises an assessment of the firmdglyct market position and the
skills of its management such as competence, ddacd¢adership and credibility.
Internal credit ratings do not include potentidlormation from the requested loan
terms. They also do not include checking accoufarmation, but loan officers
make discretionary use of this information in négains on loan terms and loan
monitoring. To account for the bank’s usage of &g account information, we
include the fact whether a borrower has a checlowpunt with the bank or not in

our proxy of asymmetric information.

19



The loan officer then may compare the risk assessnmefiected by the internal
credit rating with the borrower’'s demanded maturf@pnsequently, the requested
maturity can be seen as an external signal instlaige of the negotiations and may
allow the loan officer to update the decisions dltbe other loan contract terms.
Importantly, loan officers at this bank do have d&cretionary power to exploit the
signal from the borrower’s maturity request. Suamkbbehavior is consistent with
Cerqueiro, Degryse and Ongena (2007) who find tbah officers have more
discretion in the loan-pricing process if firms amall, risky and difficult to
monitor. Finally, the loan officer negotiates witte borrower on collateral and both
parties agree on the loan rate.

In addition, the bargaining power of the borronwsean important factor that may
influence the outcomes for the various loan comttaems. Directly measuring
bargaining power is difficult but we believe thhetprice of a loan (the loan spread)
represents a potential indirect ex-post indicata borrower’s bargaining power for
the following reasons. First, the spread usualpresents théast contract feature to
be determined in loan negotiations. The main re&sothis is that the loan spread is
initially based on the borrower risk reflected Ine tinternal credit rating only and
then adjusted conditional on the amount of coltdtérat is pledged by the borrower.
Second, the loan spread allows for negotiationath lairections and borrowers are
less constrained in bargaining on interest rates tim bargaining on collateral.
Frequently, there is little or no room for smallsimesses to pledge additional
collateral to obtain a lower interest rate simpbcéuse all available collateral has
already been pledged to banks. Third, competitiobank lending is typically based
on loan rates and volumes but not on other lentdings like maturity and collateral.
Fourth, interest payments affect the financialestants of firms and, for example,
the interest coverage represents an important diaanatio that affects the bank’s
loan approval decision. Consequently, borrowers witrelatively high bargaining
power are expected to get relatively low loan spsegand/or to pledge little
collateral). We will condition our empirical analy®of the relation between borrower
risk and loan maturity on three measures of borrobargaining power that are
based on the above reasoning.
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2.3.3 The relation between borrower risk and loan maturity
To analyze the relation between borrower risk arah Imaturity, we estimate an
OLS model withMaturity; x (measured in log months) of lo&rthat firmi takes out

as the dependent variable:

Maturity; x = a + B1R; + B2F +Bslk + & « )

In this model Ris a measure of the borrower’s credit risk ancakd L are
vectors of further borrower and loan charactesstéspectively. The relative costs of
short-term vs. long-term debt should also be aromant determinant of borrowers’
loan maturity requests as there may be a traddéetiiveen the desire for longer
maturities and their higher costs in the case obteep interest rate curve.
Nevertheless, we do not include a proxy for thacttire of the interest rate curve in
our regressions because we only observe loans widigi@ one year. In 2005, the
term structure of interest rates in Germany waatiraly flat (estimated yields for 1
year: 2.27%, 5 years: 2.91%, 10 years: 3.47%, soubeutsche Bundesbank)
rendering cost aspects less important. In additibe, interest rate curve changed
only slightly towards an even flatter structurethat there is not much variation

which we could exploit in our analysis.

Borrowers' credit risk and further borrower chaeaidtics

We measure borrower risk by the bank’s internalditr®ating The bank’s
internal credit rating system consists of 5 raticefegories which range from
category 1 indicating the highest creditworthinssategory 5 including borrowers
in financial distress (the borrower is 90 days mhst on any of her obligations, the
bank has established a specific loan loss provisiothe borrower has filed for
bankruptcy). We consider category 5 borrowers inamalysis because the fact that
these firms have been granted new loans or renewdisates that the bank is
engaged in a restructuring process and that itatgpecovery from distress in the
medium-term. To allow for non-linear effects, weride the dummy variables
Rating_2 ...,Rating_5and useéRating_1las the baseline category. Taking the internal

credit rating as a measure of borrower risk hasatheantage that the rating can be
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seen as exogenous to loan maturity because isigrnesl beforehe bank negotiates
the loan contract terms with the custorifer.

Our additional borrower characteristics controt fbe extent of asymmetric
information between borrowers and the bank. A wideled measure for firm
opaqueness is firm age since there may be morematmn publicly available on
older borrowers (e.g. Blackwell and Winters (198@Af Berger, Klapper and Udell
(2001)). As our dataset reports firm age if thertwer is a firm but the age of the
individual if the borrower is a craftsman or pursue liberal profession, we use
Young It is a dummy variable indicating whether the aféhe firm or the age of the
borrower is below the respective median age intiyee subsamples of firms and
individuals. As the bank may gain private inforratiabout borrowers over the
course of bank-borrower relationships (see Boo®@Q20and Ongena and Smith
(2000)), we include the variabBank relationshipwhich indicates the length of the
bank-borrower relationship in log years. Observamgcking account activity has
been found to provide banks with useful informatienmonitor their borrowers
(Mester, Nakamura and Renault (2007), Norden anteéN€010b)). The dummy
variable Checking accounis therefore one if the borrower has a checkingpant
with the bank and zero otherwise. As a decreaseformational asymmetries
reduces agency problems and thus the need forlisigneve expect maturities to be
longer if the extent of asymmetric information imaler (given that borrowers
would like to have longer maturities in a world mout asymmetric information).
Finally, to capture remaining differences in boreswharacteristics, the regressions
contain a dummy variable indicating whether therdaer hadunlimited liability in

contrast to limited liability.

Loan characteristics

A loan-level indicator of the extent of asymmetidormation is the dummy
variableNew loanwhich is one if the loan is new and zero for reakswSince for
new loans there has not been any interaction betweebank and the borrower on
the financing of this specific project, asymmeintormation is likely to be higher
for these loans.

1% Similarly, Dennis, Nandy and Sharpe (2000) usenal’s Z-score as a predetermined variable.
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We include several loan contract terms in some wf analyses as they may
influence the choice of loan maturity. Howeverjsitpossible that these additional
contract terms are determined simultaneously withn| maturity and we will
consider possible endogeneity problems in the eoapianalysisAmountis the size
of the loan in log euro andollateral is the value of the collateral relative to thenoa
amount (the secured percentage of the loan). reotver pledges more collateral,
the credit risk of the loan may be reduced consiolgr Consequently, the bank does
no longer need to consider loan maturity as a eotitrg device to discriminate
between high-risk and low-risk borrowers. This nmetbm can also be derived from
the agency literature (e.g. Myers (1977), Smith ¥Wwatner (1979)). Either a short
maturity or collateral pledges help to mitigate rage problems between equity
holders and debtors. Therefore, collateral and rtgtshould be positively related.

Finally, we consider the following additional caamtt terms to account for
remaining differences in loan characteristiSpreadis the maturity adjusted credit
spread for each loan whikexed interestis a dummy variable that equals one if the
loan’s interest rate is fixed and zero if it is dtmg. Bullet loan captures the
repayment schedule of the loan and is one if thieeeprincipal is due at the end of
the loan term and zero otherwiskransferred loanis a dummy variable which
indicates whether the loan is a start up, developroespecial purpose loan initiated
under a federal development bank program Buaidding loanis a dummy variable

indicating whether the loan is used for buildingl @onstruction purposes.

Indicators of asymmetric information and borrowardaining power

To shed some light on the demand and supply si@etsfinfluencing the risk-
maturity relation, we differentiate our analysis barying levels of asymmetric
information and borrower bargaining power. For thispose, we derive indicators
of the extent of asymmetric information and borrowargaining power from our
explanatory variables.

First, to capture the various dimensions of asymmatformation, we construct
an additive indicator from the variablBank relationshipgthe duration of the bank-
borrower relationship) andhecking accountThe usefulness of a long bank-
borrower relationship for the bank to gather infatimn on the borrower may be
considerably increased if the borrower has a cimgckiccount with the bank since

this information has been found to be particulasdyuable for monitoring existing
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borrowers (Puri, Rocholl and Steffen (2010)). Tha&immadvantage of this approach
is that we can condition our analysis on a compasure that is based on two input
factors instead of reporting univariate relatiopshi

Specifically, we calculaténfo asymmetryas the sum of an indicator variable for
Short bank relationshiga dummy variable which is one if the duratiortloé bank-
borrower relationship is shorter than the mediamation in our sample) and an

indicator for no checking accounts:

Info asymmetry Short bank relationship (1 —Checking accout* 2)

Info asymmetrgan take values of 0, 1, and 2, and higher vahdisate a higher
extent of asymmetric information. The rank corrielatbetween the input variables is
0.37 indicating a positive but not a perfect catieh. Lacking quantitative
information on the relative importance of thesddes; we apply equal weights.

Second, the general or deal-specific bargaininggoaf the borrower may be a
further factor influencing the strength of the rislaturity relation. We believe the
loan spread to be an indirect ex-post measure wbwer bargaining power that at
least captures partial effects from bargaining oanl contracting. We therefore
construct the dummy variabBargaining power_Spreathat is one if the (maturity
adjusted) credit spread of a certain loan is belmvmean loan spread of all loans in
the same rating category, and zero otherwise. thtiad, we calculatedBargaining
power_Collateralwhich is one if the value dfollateral of a certain loan is below
the mean oCollateral of all loans in the same rating category. Finalg, study the
extreme case by combining these two measures ieedgargaining power_Spread
and collateral This variable differentiates between loans wigholv-mean spreads
and below-mean collateral in the same rating cayefyery high bargaining power)
vs. loans with above-mean spreads and above-mdhtecal in the same rating

category (very low bargaining power).

1 Note thatinfo asymmetrys based on variables that are not (directly)udet in the bank’s internal
credit ratings so that we can assess the impabedfank’s information over and above the publid an
private information that enters into the crediings. We have also defined more complex additive
and multi-attributive indices that contain the ldawel variableNew loan Conditioning the risk-
maturity relation on these indices leads to sinmémults and does not change our conclusions.

24



2.3.4 Summary statistics
Table 2 reports summary statistics for our borroaret loan characteristics.

Table 2. Descriptive statistics

This table displays summary statistics for the ®w@ar and loan characteristics. See Table 1 for
definitions of all variables. Note that for all etiwise log-transformed variables the statistics are
calculated by using the original values.

Mean SD Min Median Max N
Borrower characteristics
Rating 2.58 1.02 1 3 5 668
Young 0.49 0.5 0 0 1 668
Bank relationship 5.43 7.36 0 2.16 57.42 668
Checking account 0.52 0.50 0 1 1 668
Unlimited liability 0.65 0.48 0 1 1 668
Loan characteristics
Maturity 82.84 83.71 3 55 396 668
New loan 0.71 0.45 0 1 1 668
Amount 129,044 290,948 508 30,187 3,137,496 668
Collateral 45.71 45.20 0 42.68 100.80 668
Spread 2.48 2.08 -3.26 2.25 16.76 668
Fixed interest 0.78 0.41 0 1 1 668
Bullet loan 0.11 0.31 0 0 1 668
Transferred loan 0.10 0.30 0 0 1 668
Building loan 0.06 0.23 0 0 1 668

It shows that the firms in our sample receive ammagernal credit rating of 2.58
from the bank. The average duration of Bank relationshipat loan disbursement is
5.4 years. More than half of the loans are gratdedorrowers having &hecking
accountwith the bank and 65% of the loans in our sampdegaanted to small firms
with Unlimited liability. The mean loaiMaturity amounts to 83 months (6.9 years)
while the maximum maturity is more than 30 yearke Rverage loadmountis
129,044 EUR (maximum of 3.1 million EUR) which isngparable to the mean loan
size of 43,580 USD (for loans < 100,000 USD) an®,780 USD (for loans <
250,000 USD) in the US data set analyzed by Befgspinosa-Vega, Frame and
Miller (2005). On average, 46% of a loan amounstésured with collateral (the
maximum is slightly above 100% because in somesdagebank has collateral that

exceeds the loan amount). Finally, the mean loaeaspis 2.48 percentage points
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above the bank’s same-maturity refinancing costsil@ithere are a few loans that
actually exhibit negative spreads).

Asymmetric information has been shown in the liwm® to be an important
determinant of loan maturity and the relation betwéoan maturity and borrower
risk. As argued before, reduced informational aswtni@s should lead to longer
maturities on average because the need for signdies vanished. Borrower
bargaining power may be prevalent in high and ltates of asymmetric information
and should increase average maturities if (low}riskrowers actually prefer longer
maturities. The question then is how exactly loaatunty, borrower risk and their
relation vary between the four possible combinatiofh the extent of asymmetric
information and borrower bargaining power.

We use difference-in-difference estimates to stimyv borrower bargaining
power influences loan maturity and borrower risk states of high vs. low
asymmetric information. Panel A of Table 3 revelat observed loan maturities
and, to a lesser extent, borrower risk are conaldginfluenced by both asymmetric
information and borrower bargaining power.

Panel A of Table 3 shows that the average Maturity is significantly longer if
informational asymmetries are low which is congisteith the implications of the
signaling models. The difference-in-difference restie (in bold) indicates that this
difference in loan maturities between states ohlagd low asymmetric information
is significantly higher by around 31 months in cadehigh borrower bargaining
power. Taking a closer look at the impact of borowargaining power in the last
column of the table shows that high bargaining powereases average loan
maturities significantly. If informational asymmieis are low, this increase is nearly
63 months and with that twice as large as in thgecaf high informational
asymmetries. It seems that in case of low asymmetformation the two effects
from a reduced need for signaling and from borrewsrccessfully realizing their
preferences for longer maturities intensify eadhent In contrast, signaling might
still play some role when informational asymmetrage high even if the borrower

has the power to negotiate for longer maturities.

2 Micro and small businesses are usually conside®don-investment grade borrowers. The
corresponding average credit spreads on loansegtaotborrowers with a S&P credit rating of BB
(B) in 2005 are 1.84 (2.60) percentage points deor which is relatively close to the spreads we
observe in our data set.
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Turning to the risk ratings, we observe that boersv are, on average,
significantly more risky if informational asymmetds are low compared to high. This
difference is with 83 percentage points especiplgnounced in the case of low
borrower bargaining power and significantly larggyan in the case of high
bargaining power as indicated by the differenceifference estimate (in bold).
Interestingly, there is no difference in the averagk Ratingfor borrowers with low

vs. high bargaining power if informational asymnestrare low.

Table 3. Asymmetric information and borrower bargaining power

Panel A. Impact on loan maturity and borrower risk

This table reports averadéaturity andRating for states of lowRargaining power_Spread 0) and
high Bargaining power_Spread 1) bargaining power, for the two subsamplesoahts made under
high (nfo asymmetry> 0) and low asymmetric informatiotnfo asymmetry= 0). The table also
provides t-tests for differences between groufiefence and F-tests for differences between pairs
of groups {ifference-in-differenge ***, ** * denote significance at the 0.01-, ®0and 0.1-level.
Definitions of all variables are provided in Talile

Maturity
Diff / Diff-in-
High bargaining power Low bargaining power Diff
N = 354 N =314

Low info asymmetry, N = 232 138.31 75.63 62.69%**
High info asymmetry, N = 436 83.14 51.67 31.48***
Diff / Diff-in-Diff 55.17*** 23.96*** 31.21**

Rating
Low info asymmetry, N = 232 2.90 2.92 -0.02
High info asymmetry, N = 436 2.71 2.09 0.62***
Diff / Diff-in-Diff 0.19* 0.83*** -0.64***

Panel B. Impact on the risk-maturity relation

This table displays Spearman rank correlation odeffts betweemMaturity andRatingfor states of

low (Bargaining power_Spread 0) and highBargaining power_Spread 1) bargaining power, for
the two subsamples of loans made under higto @symmetry- 0) and low asymmetric information
(Info asymmetry= 0). ***, ** * denote significance at the 0.010,05- and 0.1-level. Definitions of all
variables are provided in Table 1.

Spearman rank correlation coefficients betwikturity and

Rating
Low bargaining power High bargaining power
N = 314 N = 354
High info asymmetry, N = 436 0.70*** 0.05
Low info asymmetry, N = 232 0.41%** 0.29**
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In Panel B of Table 3 we analyze the risk-maturjation by assessing the
Spearman rank correlation betwebfaturity and Rating It turns out that high
borrower bargaining power weakens the risk-matugtgtion more when the extent

of asymmetric information is high than when itasvi*®

This confirms our reasoning
that in the case of high asymmetric information goed borrowers are more likely
to increase their loan maturities than the riskyrdwers who already receive long
maturities without having bargaining power. Togetiwéh the previous finding that
average maturities are longer if bargaining powehnigh, this is consistent with the
results in Uchida (2006) that good borrowers hawgdr bargaining power than
risky borrowers. In the case of high informatioagymmetries and high borrower
bargaining power, the risk-maturity relation eveanishes implying that all
borrowers manage to receive similar maturities.

Summarizing, the findings in Table 3 establish salvimteresting insights. First,
they show that the risk-maturity relation is stresgif informational asymmetries are
high and borrower bargaining power is low whichcansistent with the signaling
literature. Second, on average borrowers are niskg and obtain longer maturities
if informational asymmetries are low which confirrtiee argument that especially
risky borrowers can benefit from borrowing fromatgbnship lenders. And third,
borrower bargaining power weakens the risk-matugtgtion implying that the good
borrowers with bargaining power are able to incee@asiturities more than the risky

borrowers with bargaining power.

2.4 Results

2.4.1 Basic results on the risk-maturity relation

Table 4 displays OLS regression results for thatieh between borrower risk and
loan maturity. Standard errors are reported in miheses and are adjusted for
clustering at the borrower level.

Column (1) indicates that there is a significamqbsitive and monotonic relation
between borrower risk, measured by Retingdummies, and loaNaturity with the

increase in loan maturity being most pronounceavéen rating categories 1 and 2.

3 In the case of high informational asymmetries &igh borrower bargaining power, the risk-
maturity relation even vanishes implying that afirfowers manage to receive similar maturities.
However, this finding may also be driven by thet fdat most observations are in rating categories 2
or 3, while there are few observations with rating or 5.
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Column (2) which additionally includes our borroweharacteristics as control
variables confirms these findings. The borrower rabieristics reveal that our
measure for the extent of publicly available infatian, Young does not influence
loan maturity. In contrast, our measures for theklspossibility to gather private
information show that a long&ank relationshipand the fact that the borrower has a
Checking accountead to longer loan maturities. This result is sistent with the
signaling literature because the need for good sfinm relay their low risk by
choosing short maturities decreases when the baaidsvledge about the firms
increases. Finally, borrowers witdnlimited liability have longer maturity loans
because they may be considered safer by the banlkbtirrowers of limited liability.

In column (3) we extend the analysis by includingtier loan characteristics that
may influence loan maturity. While the regressionsolumns (1) and (2) may thus
suffer from an omitted variable bias, including thar loan characteristics may
introduce endogeneity problems due to the simuttasenegotiation of various loan
contract terms. The estimates in column (3) shthddefore be seen as a robustness
check of our main results established in column TB)s strategy has been adopted
by previous papers on loan contracting (e.g. Bemsat Udell (1995), Berger,
Espinosa-Vega, Frame and Miller (2005) and Ortiziivioand Penas (2008)). Apart
from that, for the loan amount it seems plausiblagsume that it is already defined
at the beginning of the negotiations, which makes predetermined variable that
may be treated exogenously. We refrain from estnga& simultaneous equation
model because in the case of loan contractingvety difficult to find adequate and
reliable instrumental variables in cross-sectiatatlies.

The estimates in column (3) reveal that our mamlifgs are robust to the
inclusion of further loan contract terms with theception of Bank relationship
which loses its impact due to the correlation wiitther loan contract terms. Most
importantly, we observe that the significantly piesi risk-maturity relation persists.
The additional loan characteristics show tRatv loars have shorter maturities than
renewals. One possible explanation may be thatrnmdtional asymmetries are
higher for new loans because the bank has not hadpbssibility to gather
information on the specific project so far. Whisgder loansAmounj carry longer
maturities, Collateral and Spread do not influence loan maturity. This may be
explained by a prevalent order in the negotiatibamtract terms and implies that

loan maturity is negotiated before collateral apickad.
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Table 4. The risk-maturity relation

This table reports results from OLS regression riofte the entire sample of loans. The dependent
variable is the natural logarithm of the losiaturity. Standard errors are reported in parentheses and
account for clustering at the borrower level. Aptanatory variables are defined in Table 1. ***, *

* denote significance at the 0.01-, 0.05- and ével.

1) (2) 3)

Rating_2 1.115%** 1.117%* 0.864***
(0.155) (0.164) (0.2112)

Rating_3 1.223%** 1.188*** 0.963***
(0.182) (0.170) (0.214)

Rating_4 1.669*** 1.458*** 1.030%**
(0.200) (0.236) (0.286)

Rating_5 2.056%** 1.829*** 1.364%***
(0.169) (0.226) (0.279)

Young 0.021 0.057
(0.078) (0.061)

Bank relationship 0.144*** 0.037
(0.051) (0.047)

Checking account 0.311*** 0.157*
(0.090) (0.073)

Unlimited liability 0.399%*** 0.414%**
(0.092) (0.066)

New loan -0.277*
(0.110)

Amount 0.116***
(0.029)

Collateral 0.000
(0.001)

Spread -0.020
(0.016)

Fixed interest -0.093
(0.110)

Bullet loan -0.799***
(0.160)

Transferred loan 0.553***
(0.108)

Building loan 0.257
(0.169)

Constant 2.886%** 2.293%** 1.825%**
(0.116) (0.146) (0.330)

Observations 668 668 668
Adjusted R2 0.280 0.379 0.528

Finally, to examine the signaling hypothesis frondifferent perspective, we
analyze whether the maturity of new loans granmte205 relates to the future credit
quality of the borrowers. Since loan maturity ist input factor of the bank’s
credit ratings, including an indicator variable foture rating upgrades should not
lead to endogeneity problems. Instead, the siggafitodels are based on the

conjecture that borrowers have private informaabout their credit quality and that
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the borrowers’ maturity choice reveals this privisti®rmation. Borrowers who have
favorable private information choose short matesitio signal this to the bank.

Table 5. Intertemporal test of signaling

This table reports results from OLS regression r®fte the subsample of loans for which we have
information on subsequent ratings. The dependeribble is the natural logarithm of the loan
Maturity. Upgradeis a dummy variable which is one if the borronwecaived a rating upgrade within

the subsequent year, and zero otherwise. P-vaheeeported in brackets. All explanatory variables
are defined in Table 1. ***, ** * denote signifioge at the 0.01-, 0.05- and 0.1-level.

1) 2)

Rating_2 0.348 0.629%**
[0.107] [0.002]

Rating_3 0.508** 0.732%**
[0.020] [0.000]

Rating_4 0.831*** 0.937**=*
[0.001] [0.000]

Rating_5 1.099*** 0.967***
[0.001] [0.004]

Upgrade -0.417%* -0.171*
[0.001] [0.056]

Young 0.095 0.054
[0.417] [0.579]

Bank relationship 0.090* 0.037
[0.058] [0.401]

Checking account 0.295%** 0.083
[0.010] [0.349]

Unlimited liability 0.312** 0.367***
[0.013] [0.000]

New loan -0.331**
[0.030]

Amount 0.172%**
[0.000]

Collateral 0
[0.992]

Spread 0.003
[0.850]

Fixed interest -0.066
[0.661]

Bullet loan -1.03***
[0.000]

Transferred loan 0.588***
[0.000]

Building loan 0.177
[0.384]

Constant 3.111%** 1.554%**
[0.000] [0.000]

Observations 437 437
Adjusted R2 0.237 0.438

31



We expect to find that borrowers who take out artstesm loan in 2005 have a
higher probability to experience a rating upgradethe subsequent year. We can
only conduct this analysis for a restricted samplevhich we have information on
subsequent credit ratings (n=437 borrowers). lhguout that firms borrowing at
relatively short maturities (below the median midgyuof 55 months) exhibit, on
average, a significantly higher probability of expacing an upgrade of their initial
credit rating within one year (20%) than firms lmaving long-term (2%). To test for
this intertemporal aspect of signaling, we incl@ddook-ahead” indicator variable
for future rating upgradedJpgradg which captures borrowers’ private knowledge
about their credit quality in our baseline regressmodel. Table 5 reports the
regression results. We find a highly significant aregative effect obJpgrade on
maturity which confirms that those borrowers withiuire rating upgrades borrow
short-term in 2005. Besides, the positive and mmmot risk-maturity relation
remains unchanged. This analysis provides evid@rcthe signaling argument and
shows that loan maturity is not only related torbaer risk in the cross-section but

also over time.

2.4.2 The impact of asymmetric information on the isk-maturity relation
In a next step, we extend the analysis and invastithe risk-maturity relation

under varying levels of asymmetric information tsethtangle the effects on maturity
due to borrower risk (internal credit rating) argyrmmetric information. The main
goal here is to distinguish between situations hictv the loan maturity choice is
demand-driven (high asymmetric information, sigmgjiand situations in which it is
supply-driven (low asymmetric information, assis&rfrom relationship lenders).
Unlike Berger, Espinosa-Vega, Frame and Miller @08ho measure differences in

asymmetric information_between bank® investigate how varying informational

asymmetries between different borrowers of the sdmaek influence the risk-
maturity relation.

In Table 6 we present the regression results foying levels of the extent of
publicly available as well as private informatiokVe re-estimate the basic
regressions from Table 4 and examine whether gnersignificant differences in the

risk-maturity relation dependent on the extentsyimametric information.
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Panel A contains the results from our analysishef impact of the extent of
publicly available information, measured ¥gung on the risk-maturity relation. We
assess whether there are significant differenceghe Rating coefficients by
introducing the interaction terni&ating_2 Young ...,Rating_5Young Columns (1-
2) and (3-4) present estimates from single OLSesgons, with the main effects of
the Rating dummies reported in columns (1) and (3) and icteya terms with
Youngreported in columns (2) and (4).

The estimates for th&kating dummies in column (1) show that there is a
significantly positive and monotonic (except fdtating_3 relation between
borrower risk and loan maturity for the relativedider borrowers for whom more
information should be available. Both the varialfleungand its interaction terms
with the Rating dummies are insignificant which means that therad significant
difference in the risk-maturity relation for oldes. younger borrowers. This is also
illustrated in Figure 1. Controlling for the additial loan contract terms in columns
(3-4) confirms these findings. Thus, asymmetricoinfation measured by the

borrower’'s age merely seems to influence the riglkunity relation.

Figure 1. The impact of borrower age on the risk-mturity relation

This figure displays the effect of high vs. low asyetric information measured by borrower age
(Young on the relation betwedavaturity and theRatingdummies. See Table 1 for definitions of all

variables.

4.5

Low asymmetric
information (Young =0

— — High asymmetric
1 2 3 4 5 information (Young = 1
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Table 6. The impact of asymmetric information

This table reports results from OLS regression rifte the entire sample of loans. The dependent
variable is the natural logarithm of the ldglaturity. All explanatory variables are defined in Table 1.
Standard errors are reported in parentheses andrtdor clustering at the borrower level. ***, **
denote significance at the 0.01-, 0.05- and 0.&llev

Panel A. The extent of publicly available informaton

1) (2 (3) (4)
Interactions
Coefficients Main effects with Young Main effects Interactions
Rating_2 1.279*** -0.321 1.001*** -0.263
(0.238) (0.279) (0.315) (0.289)
Rating_3 1.270*** -0.152 1.101*** -0.259
(0.251) (0.290) (0.318) (0.287)
Rating_4 1.519*** -0.096 1.118*** -0.143
(0.310) (0.395) (0.378) (0.363)
Rating_5 1.893*** -0.040 1.426*** 0.031
(0.293) (0.359) (0.372) (0.330)
Young 0.197 0.258
(0.248) (0.249)
Bank relationship 0.144*** 0.034
(0.050) (0.048)
Checking account 0.320%** 0.165**
(0.088) (0.070)
Unlimited liability 0.388*** 0.410%***
(0.092) (0.066)
New loan -0.280***
(0.108)
Amount 0.115%**
(0.030)
Collateral 0.000
(0.001)
Spread -0.021
(0.016)
Fixed interest -0.086
(0.109)
Bullet loan -0.805***
(0.157)
Transferred loan 0.550%***
(0.109)
Building loan 0.267
(0.167)
Constant 2.201%** 1.731%**
(0.201) (0.332)
Observations 668 668
Adjusted R2 0.378 0.529
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Panel B. The extent of private information

(1) (2) 3) (4) (5)
Info Info Info
asymmetry = 2 asymmetry = 1 asymmetry = 0
Interactions with
Relatively high
Coefficients Main effects info asymmetry Main effects Main effects  Main effects

Rating_2 1.051** 0.204 1.340*** 0.343 0.976**
(0.533) (0.553) (0.135) (0.273) (0.472)
Rating_3 1.013* 0.384 1.283*** 0.679*** 1.039**
(0.534) (0.556) (0.145) (0.254) (0.477)
Rating_4 1.369** 0.366 0.630* 1.294%**
(0.554) (0.614) (0.350) (0.493)
Rating_5 1.606*** 0.740 1.232%** 1.582%**
(0.544) (0.583) (0.3112) (0.487)
Relatively high
info asymmetry -0.627
(0.539)
Young -0.016 -0.007 -0.231* 0.238*
(0.094) (0.063) (0.123) (0.1212)
Unlimited liability 0.459*** 0.457%** 0.303* 0.122
(0.113) (0.128) (0.172) (0.135)
Constant 2.984*** 2.109*** 3.645%+* 3.138***
(0.525) (0.146) (0.341) (0.455)
Observations 668 226 210 232
Adjusted R2 0.357 0.445 0.153 0.155

Turning to the influence of the extent of privatéormation gathered by the bank
over time and / or from the usage of checking aotxuwe first calculate some
descriptive statistics conditional on our indicatmr this kind of asymmetric
information, Info asymmetryWe find that the loan maturity is shorter in cade
loans made under relatively higinfo asymmetry> 0) asymmetric information
(means: 68 vs. 111 months, medians: 47 vs. 64 rapatid that this result is highly
significant (p<0.01, Wilcoxon rank sum test). Indaobn, the Spearman rank
correlation coefficient between the internal crediing and loan maturity amounts
to 0.30 forinfo asymmetry 0 and 0.44 fomfo asymmetry O, indicating a stronger
association for loans made under relatively higlmasetric information. Panel B of
Table 6 reports regression results for the effdctinfo asymmetryon the risk-
maturity relation.

Columns (1) and (2) present estimates from a si@d& estimation of the full
sample, with the main effects of tiating dummies reported in column (1) and
interaction terms wittiRelatively high info asymmettg dummy variable that equals
1 if Info asymmetry 0 and zero otherwise) reported in column (2)aiAgwe find a
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significantly positive risk-maturity relation fooans made under low asymmetric
information as well as for loans made under highmasetric information. Although
the interaction terms are not statistically sigrafit, looking at their economic
relevance in column (2) and the illustration of thsults in Figure 2 suggests that the
impact of our additive indicator of asymmetric infation on the risk-maturity

relation is stronger than that of borrower age.

Figure 2. The impact of the bank’s private informaion on the risk-maturity
relation
This figure displays the effect of higmfo asymmetry- 0) vs. low [nfo asymmetry 0) asymmetric

information measured by the bank’s possibility &dhgr private information from its borrowers on the
relation betweeMaturity and theRatingdummies. See Table 1 for definitions of all varésbl

Maturity

Low asymmetric
information (Info
asymmetry = 0)

— — High asymmetric
information (Info
1 2 3 4 S asymmetry > 0)

Figure 2 further displays that the risk-maturityatmn is stronger in the case of
high asymmetric information which confirms that doanaturity is an important
contracting device if the risk of adverse selectisnprevalent. In case of high
asymmetric information, our results are therefareline with the predictions of
Flannery (1986) suggesting that the fear of low-herrowers to be pooled together
with high-risk borrowers provides them with an inttee to choose short maturities

to signal their good quality to the bank.
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Moreover, Figure 2 shows that loan maturities amegér if the asymmetric
information is low and that the difference in loaxaturities between states of high
and low asymmetric information decreases with beerorisk. This is in line with
the implications of the signaling literature thatodg borrowers benefit from a
reduction in informational asymmetries by longearianaturities because they need
no longer signal their good quality to the bankchgosing short maturities.

Nevertheless, we still observe a significantly pesiand monotonic risk-maturity
relation under low asymmetric information. Thisding can be explained by the
assistance-by-relationship-lenders argument imglyhmat relationship lendemmay
be willing to provide more favorable loan termsrisky borrowers to help them
through times of economic problems (e.g. Chemmamar Fulghieri (1994)). The
long maturities which we observe for borrowers theg at the edge of financial
distress (rating category 4) or already in def@alting category 5) can be interpreted
as preemptive actions or restructuring efforts hat tlonger maturities eases the
repayment pressure for these firms. In that semseresult for loan maturities is
similar to Elsas and Krahnen (1998) who find thatrbwers whose credit quality
has deteriorated temporarily get more financing ifammease of credit lines) from
Hausbanks which is interpreted as evidence formgticit liquidity insurance. There
are at least three main reasons why relationsinigeles, as opposed to arm’s-length
lenders, are able to provide these favorable lenténms to risky borrowers: (i) as
informational asymmetries are low banks are beiide to assess the success of their
restructuring efforts, (ii) banks have tighter cohtrights such as extraordinary
cancellation rights, and (iii) intertemporal andss-product income smoothing make
it possible for banks to help borrowers througtidift times because they may be
compensated with future earnings. Finally, this kbéehavior implies that loan
maturity isnot used as a (restrictive) covenant to reduce theaismoral hazard
because the latter would result in a negative mskurity relation.

To gain deeper insights in the effects of informatasymmetries, we extend our
analysis and study the risk-maturity relation saf@y in the three states of very
high, medium and low asymmetric information whictr @dditive indicatorinfo
asymmetrycan take on. The results are reported in colur@hs$o((5) in Panel B of
Table 6.

Column (3) displays regression results for the cafserery high asymmetric

information (nfo asymmetry= 2), i.e. that the borrower has a relatively stBank
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relationshipand noChecking accountThere are no loans made to risky borrowers in
rating categories 4 and 5 if the extent of asymmmé@tformation is very high. Most
borrowers in this group are very likely to be fitshe borrowers and thus can by
definition not be of rating 5' We find that borrowers with rating 2 and 3 have
significantly longer maturities than borrowers wittting 1, however, borrowers with
Rating_3have, on average, shorter maturities tRaing_2borrowers but a t-test
shows that this difference is not statisticallynsiigant. Nevertheless, our findings
provide further evidence for the signaling argumeith the very good borrowers
choosing the shortest maturities.

Turning to the results for the medium state of infational asymmetriednfo
asymmetry= 1) in column (4), we find a significantly pos#, yet not fully
monotonic, relation between risk and maturity. Tdwnstant which captures the
average maturity for the borrowers with rating 1sisbstantially larger than in
column (3). Taking both findings together impligsatt signaling plays a less
important but still crucial role under medium infoational asymmetries. At the
same time, the relationship effect is already gdeswawith riskier borrowers having
longer maturities. Finally, column (5) reveals th@re is a positive and monotonic
risk-maturity relation under low asymmetric infortied confirming our previous
findings and the conjecture that risky borrowersdsi¢ from relationship lending.

Summarizing, we find evidence for two complementatjonales that both imply
a positive risk-maturity relation but in differerstages of the bank-borrower
relationship. In case of high informational asymmest demand-side factors provide
an explanation with good borrowers choosing shoatunities while supply-side
considerations explain the long maturities for yisorrowers in case of low
informational asymmetries. To shed more light oa iksue of demand vs. supply
factors driving the risk-maturity relation we stutthe impact of borrower bargaining

power in the next section.

2.4.3 The impact of borrower bargaining power on tle risk-maturity relation
We analyze the influence of borrower bargaining @own the risk-maturity
relation_in additiorto effects arising from asymmetric informationr Feat purpose

we rely on three empirical ex post measures ofdwegr bargaining power that are

* Only 4% of borrowers in the whole sample are ifingacategory 4 so that it might be just by
chance that we do not observe borrowers of ratinggory 4 in this case.
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based on outcomes of the loan contracting prodesslyzing data from one single
bank has the advantage that we do not need to wdéal heterogeneity in the
bargaining behavior between banks.

Ouir first indicatorBargaining power_Spreagbroxies borrower bargaining power
by a relatively low loan spread compared to themsgaead in the respective rating
category and equals one for 354 loans. Interestirtge average maturity is 104
months for borrowers with high bargaining power &dmonths for borrowers with
low bargaining power. This difference is highly rigcant (p-val. < 0.01-level,
Wilcoxon rank sum test) and rules out that highgharing power borrowers get
lower loan spreads because they demand shoéuritied® — on the contrary, we
observe longer maturities for these borrowers. Heunore, the rank correlation
between borrower risk and loan maturity is 0.65Bargaining power_Spread 0
and 0.18 foBargaining power_Spread 1, indicating that the positive risk-maturity
relation is substantially reduced if borrowers haigh bargaining power. We now
turn to the multivariate analysis of the impact bzfrgaining power on the risk-
maturity relation. Table 7 summarizes the regressegults.

Columns (1) to (4) proxy for borrower bargainingygs by a relatively low loan
spread compared to the mean spread in the respeetivig categoryBargaining
power_Spread Columns (1-2) report estimates from a single Qk§ression for
those loans made under relatively high asymmatfariation (nfo asymmetry 0)
with main effects reported in column (1) and intéian effects withBargaining
power_Spreaddisplayed in column (2). The main effects showt ttieere is a
significantly positive and monotonic relation beéme borrower risk and loan
maturity when borrower bargaining power is low. Tkanificant effect of
Bargaining power_Spreathdicates that loan maturity is longer for borrosvef
rating 1 if borrower bargaining power is high thahen it is low. Moreover, we find
that the risk-maturity relation is weaker if borrembargaining power is high because

the interaction coefficients in column (2) are siigantly negative.

!5 Since the term structure of interest rates in Geyrwas normal (but relatively flat) in the year
2005, loans with a longer maturity exhibit highean rates (risk-free rate plus loan spread) thart-sh
term loans on average.
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Table 7. The impact of borrower bargaining power

This table reports results from OLS regression ri®ofte subsamples of loans differentiated by boepWwargaining power and the extent of asymmetificrination. The
dependent variable is the natural logarithm of liben Maturity. Columns (2) and (4) contain coefficients fromenaictions of the rating dummies wiBargaining
power_Spreaénd columns (6) and (8) from interactions of tagng dummies witlBargaining power_Spread and collater8tandard errors are reported in parentheses and
account for clustering at the borrower level. Apnatory variables are defined in Table 1. *** * denote significance at the 0.01-, 0.05- ant-i@vel.

1)

)

®)

Bargaining power_Spread

(4)

()

(6)

)

(8)

Bargaining power_Spreaccatalteral

High asymmetric informationLow asymmetric informatio

1High asymmetric informationLow asymmetric information

Coefficients Main effects Interactions Main effects Interactiong Main effects Interactions Main effects Interactions
Rating_2 1.380*** -1.125%** 1.500%** -0.578 1.446%** -1.622%** 1.999%** -1.540%**
(0.143) (0.388) (0.459) (0.460) (0.155) (0.323) (0.276) (0.456)
Rating_3 1.504*** -1.100*** 1.687*** -0.792* 1.850*** -2.069*** 2.113%** -1.904***
(0.128) (0.393) (0.462) (0.453) (0.215) (0.332) (0.257) (0.353)
Rating_4 2.163*** -1.861*** 1.355%** -0.115 2.622%** 1.743%** -0.808**
(0.270) (0.556) (0.466) (0.476) (0.193) (0.266) (0.392)
Rating_5 2.341 %% -1.150** 2.32] %% -0.960* 2.742%%* -2.002%** 2.654%** -0.912**
(0.273) (0.503) (0.479) (0.505) (0.046) (0.411) (0.350) (0.435)
Bargaining power_Spread 1.329%** 1.228***
(0.367) (0.426)
Bargaining power_Spread and collateral 1.855*+* 1.925%**
(0.259) (0.293)
Young -0.082 0.272* -0.070 0.390%**
(0.105) (0.107) (0.074) (0.145)
Unlimited liability 0.719%** 0.207* 0.709%*** 0.133
(0.113) (0.118) (0.117) (0.160)
Constant 2.009*** 2.185%** 1.876*** 1.884**
(0.182) (0.453) (0.137) (0.262)
Observations 436 232 236 93
Adjusted R? 0.449 0.257 0.646 0.472




Figure 3A illustrates these findings and providésarc support for a mitigating
role of borrower bargaining power on the risk-meyurelation. This confirms the
evidence in Uchida (2006) that good borrowers haalatively bigger bargaining
power so that they manage to increase their loaturitias more than the riskier
borrowers in the case of high borrower bargainirayver. Interestingly, these
findings also reveal that the good borrowers atitwabuld like to borrow at longer
maturities (in a world without asymmetric inforn@at) and do so once they have

bargaining power.

Figure 3. The impact of borrower bargaining power @ the risk-maturity
relation

This figure displays the effect of higlB4rgaining power_Spread= 1) vs. low Bargaining
power_Spread= 0) borrower bargaining power on the relationwmsstn Maturity and theRating
dummies for state of high (Figure 3A) vs. low asyatiic information (Figure 3B). See Table 1 for
definitions of all variables.

Figure 3A. High asymmetric information
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Figure 3B. Low asymmetric information
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Columns (3-4) in Table 7 report estimates fromrgylsi OLS regression for those
loans made under low asymmetric informatidnfd asymmetry= 0) with main
effects reported in column (3) and interaction @Bewith Bargaining power_Spread
displayed in column (4). In contrast to the caseraftively high asymmetric
information we find that all borrowers display artriease in loan maturities leading
to an upward shift of the regression line whiclilisstrated in Figure 3B. However,
again the very good borrowers with bargaining poaghieve a larger increase in
their average loan maturities than the riskiestdwers with bargaining power.

We conclude that for the case of high informatiepnametries we mainly observe
a demand-side effect with good borrowers with biaigg power achieving longer
maturities because their need for signaling is ceduwby their bargaining power. In
the case of low asymmetric information, we seenoliserve a combination of a
demand-side effect with all borrowers with bargagnipower achieving longer
maturities and a supply-side effect with relatiapdenders being actually willing to
provide the longest maturities to risky borrowevdtlf and without bargaining
power). Finally, the fact that we still observe doborrowers having shorter
maturities than the very risky borrowers even éylhave bargaining power may be
explained by good borrowers trading-off their wish longer maturities against the
lower costs of shorter-term loans while risky boress may not have equivalent

room for such choices.
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In columns (5) to (8) of Table 7 we use a combimedasure of borrower
bargaining powerRargaining power_Spread and collateyab study an extreme
case: borrowers with a very strong bargaining poinedatively low loan spread and
low collateral, n = 178) versus borrowers with ayveveak bargaining power
(relatively high loan spreads and high collateralz 151), controlling for credit
ratings. When studying the two underlying indicatof borrower bargaining power
which are based on spread and collateral respégtivee find that the rank
correlation betweeBargaining power_SpreadndBargaining power_Collaterais -
0.02 which is statistically not different from zefm-val. = 0.67), i.e. the proxies can
be seen amdependentboth variables exhibit the same value for 329¢aut
opposite values for 339 loans). This finding al$wds light on the discussion
whether loan spreads and collateral are substitteemplementary contract terms
(see Brick and Palia (2007)). Our data providesl@we that, conditional on the
borrower’s credit rating, loan spread and colldtara in roughly 50% of all cases
substitutes (loans with low spreads display higlateral and vice versa) and in the
other 50% complementary, mutually reinforcing caotrterms (loans with low
spreads display low collateral and loans with hegineads display high collateral).
Thus, to proxy borrower bargaining power by theatade Bargaining power_Spread
and collateralhas the advantage that it rules out the possiiiat the loan contract
terms collateral and spread have been traded-effgie used as substitutes).

The regression analysis in columns (5-6) and (&is to qualitatively similar
results and confirms the above conclusiths.

Summarizing, our analysis of borrower bargainingv@oin addition to the extent
of asymmetric information provides support for grgument that good borrowers
have bigger bargaining power than risky borrowddchida (2006); however,
bargaining power is measured differently in ourdgju In addition, our findings
imply that borrowers actually would like to borraat longer maturities and do so
when they have the bargaining power but that eaffg¢the good borrowers resort to
choosing short maturities to convey their good iquab the bank if informational
asymmetries are prevalent. Finally, under low asgmic information risky

borrowers benefit from long maturities whether thaye bargaining power or not.

16 Results are somewhat less reliable due to thel smaiber of observations in each single rating
category. Furthermore, in the case of high borrowargaining power and high information
asymmetry there are no observations at all witingat.
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2.4.4 Robustness test

In this section, we briefly summarize results (with tables, detailed results are
available from the authors upon request) from (i) amalysis carried out at the
borrower level (instead of at the loan level), (e influence of extreme rating
categories and (iii) from using a different depemtdeariable (duration instead of the
nominal loan maturity).

First, in all previous regression analyses at ta llevel we have controlled for
clustering at the borrower level (668 loans fronl 4b6rrowers). We now study the
sensitivity of our results by repeating all stepghwaggregate variables at the
borrower level. The latter are calculated as meanasloan amount-weighted means
for all variables that refer to the loan level (la@ontract terms like maturity, amount,
collateral, spread). Essentially, we obtain restiitg are highly similar to Sections
2.4.1 — 2.4.3 indicating that the correction ofngi@d errors for the clustering of
observations on borrowers in the loan-level analy&s adequate.

Second, we test whether our basic results are rdriwe the extreme rating
categories 1 and 5. We start with using ratinggmte 3 (intermediate credit quality)
as a reference category for the rating dummy vbasabnd still find a significantly
positive and monotonic relation between borrowsk and loan maturity. The only
noteworthy difference is that we obtain a non-digant coefficient for rating 2,
indicating that loan maturities are not signifidgrdifferent in rating categories 2
and 3, which is consistent with Section 2.4.1. Tivenexclude all observations with
rating 1 or 5 and re-estimate our basic regressmnghe risk-maturity relation.
Again, we find a significantly positive and monaoiomisk-maturity relation with
rating categories 2 and 3 not being significantiffedent and rating category 4
showing a significantly longer maturity.

Finally, we consider a different dependent varialhstead of the nominal loan
maturity, we now include a Macaulay-style durati@n months) for each loan,
explicitly considering the type of loan and its aifie repayment schedule (bullet or
amortizing loans, effective interest rate, amouninstallments, etc.). As expected,
duration (mean of 47 months, median of 35 monthgpnsiderably shorter than the
nominal loan maturity (mean of 83 months, mediaB®Mmonths), positively skewed
and highly correlated with maturity. Given thesatistical properties, it is
unsurprising that all of our previous results asaftmed when we use duration as a

dependent variable.
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2.5 Conclusions

The maturity of corporate debt represents an inapbrcontractual element for
borrowers and lenders. In this paper, we emplogtasgt comprising all loans made
to SMEs by a German bank in 2005 and empiricallglya®e the relation between
borrower risk and loan maturity in small businessding. Small business lending
provides an especially interesting case comparddnding to large firms because
theoretical models on adverse selection are mopéicaple and borrowing from
relationship lenders is more common for SMEs intneosintries around the world.

Our analyses reveal a robust, significantly posit@nd monotonic relation
between borrower risk and loan maturity. This pesitrisk-maturity relation is
prevalent in the case of high and in the case wf &symmetric information.
Furthermore, we find that loans made under low asgtric information exhibit
longer maturities and the positive risk-maturityation is weaker for these loans.
Thus, to the best of our knowledge, we are the fogprovide evidence in favor of
two complementary explanations for the positiv&-rigaturity relation that explicitly
account for the environment in which the loan isdmarhereby, we are also able to
shed some light on the demand and supply-siderfattat drive the loan maturity
choice. If informational asymmetries are high, thignaling literature explains
borrowers’ maturity choices while the view thatatednship lenders are willing to
provide assistance to their risky borrowers exptaapositive risk-maturity relation
if informational asymmetries are low.

Furthermore, conditioning our analysis on the inipaic borrower bargaining
power in addition to the extent of asymmetric infiation allows us gaining further
insights in demand and supply effects that mayerfte loan contracting and thus
the risk-maturity relation. Our results reveal thatrower bargaining power leads to
longer average maturities and that the risk-matudation is weakened in the
presence of borrower bargaining power. The latticeis especially strong if the
extent of asymmetric information is high. Thesediings provide support for the
argument that good borrowers have bigger bargaipowvger than risky borrowers.

Bringing the various arguments eventually togethmrr findings imply that
borrowers would like to borrow long-term (in a webriwithout asymmetric
information) and actually do so if they have bangay power but that especially the
good borrowers resort to (cheaper) short-term Idansonvey their good quality to
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the bank if informational asymmetries are prevaléfdt, risky borrowers benefit
from their lender's willingness to provide long maaties in the case of low
asymmetric information, whether they have bargarmpower or not. Consequently,
in contrast to arm’s-length lending close ties witBlationship lenders seem
particularly valuable for relatively risky borrovgebecause the need for favorable
lending terms is most urgent for these firms.

On the one hand, our study confirms previous figgiof a positive risk-maturity
relation and an increase in loan maturities, egfigdior the good borrowers, when
informational asymmetries are reduced (Berger, riesa-Vega, Frame and Miller
(2005)). It is also in line with the strand of titerature showing that borrowers may
benefit from close bank relationships (see BootO(@Oand Degryse, Kim and
Ongena (2009) for thorough overviews). On the olfad, it goes beyond previous
studies by adding to the question how demand amplgufactors drive loan
contracting outcomes. Since we do not directly nlsselemand and supply, this
opens up room for future research with more conmgmsive datasets that include
information on requested and granted loan terngaiio a better understanding of the

interaction between the two sides and the roldasfecbank relationships.
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3 Foreign Currency Loans - Demand or Supply Driven?

3.1 Introduction

Firms in emerging markets often borrow in a forergther than the domestic
currency. Unhedged foreign currency borrowing by frivate sector is seen as a
major cause of the financial crisis in East Asiaha 1990’s (Goldstein and Turner
(2002)). Since the outbreak of the current finanmisis there have been strong fears
that foreign currency borrowing again jeopardizesricial stability, this time in
Emerging Europe. And indeed, financial stabilityshsuffered and has led to
repercussions for several Western European banlchwlominate lending in many
of these countries.

The risks arising from foreign currency borrowing ¢ountries like Poland,
Hungary, Romania and Bulgaria are particularly wiog, as these loans are
predominantly held by retail clients, i.e. houselsohnd small firms. The point to
grasp about Eastern Europe is that ... the debtagyéd by currency mismatches
because in recent years households (and to a lesg@wmnt, corporates) have
increasingly chosen to borrow in low-interest cuncees ...it has shades of the Asian
tigers back in 1997.(Financial Times, 29/9/2007).

Existing evidence for the region examines the natibn for firms (Brown,
Ongena and Yesin (2009)) and households (Beer, fangad Peter (2010)) to
choosea loan in a foreign rather than the local currentdgwever, the currency
denomination of loans depends not only on the fipnsferred currency, but also on
the loan menu which banlkdfer to them. For example if the future value of the
domestic currency is unpredictable and banks afeaverse they may be wary of
extending credit, in particular long-term credm, the local currency (Luca and
Petrova (2008)). Banks’ supply of foreign currehagns may also depend on their
own access to foreign currency refinancing (Bas3alvo-Gonzales and Jurgilas
(2007)). Due to their foreign ownership many bamksEmerging Europe have
substantial liabilities in euro. Limited by prudetregulations in their currency
exposure, and limited by weakly developed forwaathkats in instruments to hedge
foreign currency positions, banks may lend in fgmecurrencies to prevent currency
mismatches on their own balance sheets (Luca atrdviae(2008), Sorsa, Bakker,

Duenwald, Machler and Tiffin (2007)). So far, thesasts no empirical evidence that
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establishes whether it is the demand or the sugdly that actually drives foreign
currency lending. Disentangling demand from sutlie factors would, however,
be crucial to find adequate mechanisms to deal thighrisks arising from foreign
currency lending.

In this paper we therefore examine how the curreseyomination of loans is
determined in the negotiation process that takasepbetween small firms and one
retail bank in Bulgaria. Our analysis is based miormation for 105,589 business
loans granted to over sixty-thousand firms durimng period 2003-2007. In contrast
to previous studies, we observe not only the coyreas stated in the loan contract
but also the borrower’s requested currency. Thuesave able to examine to what
extent the currency denomination of loans is deteecth by the demand and / or
supply side and which are the driving factors dhegiside.

In Bulgaria, as in other Eastern European countrieseign currencies and
especially the euro play an important role for dsticefinancial transactions. On
average, in the region 40% of customer depositshal@ in foreign currency and
52% of loans are made in foreign currencies with ¢laro being by far the most
important currency (see e.g. European Central B#2€07)). Bulgaria is
representative of this “eurization” of the bankisector with 40% of deposits and
47% of loans denominated in euro.

The bank at the heart of our analysis is focusedetail lending making it an
interesting object of study, since especially fetdents seem to have been most
involved in foreign currency transactions through&astern Europe. As with the
majority of banks in the region, the bank is maifugeign owned and has substantial
wholesale funding in foreign currency. Similar tiher retail banks in Bulgaria and
the Eastern European region as a whole, loans reigio currency make up a
substantial share (27%) of the bank’s portfolio.

In line with theoretical predictions (see e.g. Cawa006)), our results show that
a firm in our sample is more likely to request arloin foreign currency (euro)
compared to the local currency (Bulgarian lev)niferest rates on foreign currency
loans are lower, if the firm has foreign currencgame, and if it faces lower distress
costs in case of default. We also find that lafgens, older firms and less opaque
firms, i.e. those with a longer relationship wilietbank are more likely to request a
euro loan. We, however, also find that firms whiged larger loans, long-term loans

and mortgage loans are more likely to request eigarcurrency loan. This result
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seems to be partly driven by firms anticipating tekictance of the bank to extend
large or long-term loans in local currency. Indead, analysis of panel data for
repeat clients of the bank suggests that firmsnleaer time that long-term and
mortgage loans are more likely to be granted igipr currency.

Comparing the requested and granted currenciesaofslin our sample we find
that almost one-third of the loans disbursed byliaek in foreign currency were
initially requested by the firm in local currendie find that the bank is more likely
to grant euro if the firm is of lower observablesdit risk and less opaque to the
bank. However, we also find that the bank is hasita offer large and long-term
loans in local currency and is more likely to lencturo when it has more funding in
euro.

In sum, our results show that foreign currency iegds not only driven by
borrowers who try to benefit from lower interestesa We find that a substantial
share of foreign currency retail loans in EasteunoRe is supply-driven, with banks
hesitant to lend long-term in local currency angezdo match the currency structure
of their assets and liabilities.

The rest of the paper is organized as follows. i&ec3.2 reviews the existing
theoretical and empirical literature. Section 3e3atibes our data while section 3.4

reports results from univariate and multivariatalgses. Section 3.5 concludes.

3.2 Currency Denomination of Firm Debt: Theory andEvidence

In this section we review existing theoretical aedhpirical studies on the
currency denomination of firm debt, establishing thypotheses for our empirical

analysis and clarifying our contribution to thelature.

3.2.1 Theory

Looking at firms’_demandor foreign currency loans, Goswami and Shrikhande
(2001) show that firms may use foreign currencyt@sba hedging instrument for the
exchange rate exposure of their reverti€aswami and Shrikhande (2001) assume

" Economic exposure to foreign currency can alsmhraged with foreign exchange derivatives. See
Brown (2001) and Mian (1996) for a broad discussibthe corporate hedging instruments.
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that the uncovered interest rate parity hofdsnd therefore interest rate differentials
do not motivate foreign currency borrowing in th@iodel. However, a wide body of
evidence suggests that this parity does not haldnfany currencies (see e.g. Froot
and Thaler (1990) or Isard (2006)). Cowan (2006) Bnown, Ongena and Yesin
(2009) consider firms’ choices of loan currencymndels where the cost of foreign
currency debt is lower than the cost of local aucyedebt. Cowan (2006) shows that
firms will be more likely to choose foreign currgngebt the higher the interest rate
differential, the larger their share of income amefign currency and the lower their
distress costs in case of default. The incentiveéaie foreign currency loans is
weaker when the volatility of the exchange ratkigher, as this increases the default
risk on unhedged loans.

Brown, Ongena and Yesin (2009) show that not ombtgd with foreign currency
income, but also firms with high income in locakm@ncy (compared to their debt
service burden) will be more likely to choose clexaforeign currency loans,
because they are better able to cushion exchamgenavements. Brown, Ongena
and Yesin (2009) also examine the impact of bamk-fnformation asymmetries on
loan currency choicE. They show that when lenders are imperfectly infedrabout
the currency or level of firm revenue, local cungrearners may be more likely to
choose foreign currency loans. The reason is that pooling “equilibrium” these
borrowers are not fully charged for the credit riiskolved in taking these unhedged
loans.

The supplyof foreign currency loans should be higher fom8&r with lower
corresponding credit risk such as firms with incomeforeign currency or high
income to debt ratios. Following Stiglitz and We{$981) banks may ration foreign
currency lending in the face of adverse selecfldns could imply that banks supply
foreign currency only to clients who are finangrailansparent and who they know
have foreign currency income.

In countries, where forward markets for foreignlemge are not complete, banks

may behave averse towards exchange rate exposuheiomalance sheet. Luca and

'8 This means that the differences in the nominairerst rates between currencies are cancelled out by
the changes in their exchange rate so that thes adsforeign and local currency borrowing are
identical.

19 Banks may not be able to verify the income souafesmall, non-incorporated firms which do not
keep detailed and audited financial records (Beager Udell (1998)). This information asymmetry
may be particularly pressing in countries with weakporate governance (Brown, Jappelli and
Pagano (2009)) and for foreign banks which havs lesowledge about local firms (Detragiache,
Tressel and Gupta (2008)).
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Petrova (2008) examine a model of credit dollarmain which risk-averse banks
and firms choose an optimal portfolio of foreignrremcy and local currency loans.
In line with other portfolio-choice models of fogai currency debt (Ize and Levy-
Yeyati (2003)) they predict that banks will offelore foreign currency loans when
the volatility of domestic inflation is high andetlvolatility of the real exchange rate
is low. Thus, in countries where the monetary autyhdas not established a credible
reputation for pursuing price stability this coutdply that banks prefer to make
loans in foreign currency. This tendency may bergjer for long-term loans than for
short-term loans as long-term monetary policy mayarticularly unpredictabf@.

Banks are typically limited by prudential regulation the foreign currency
exposure they can take. In a country with underdgesl derivative markets for
foreign currency exchange, as in Bulgaria, thisul@gpn implies that banks’ supply
of loans in foreign currency will be partly detenad by their liabilities in these
currencies. Basso, Calvo-Gonzales and Jurgilas7j20@gest that banks’ supply of
foreign currency loans will depend on their acdes®reign currency debt through
financial markets or from parent-banks abroad. By Luca and Petrova (2008)
suggest that increases in banks’ access to foreigency deposits will lead them to
offer more foreign currency loaRs.

Summarizing the theoretical predictions regardihg supply and demand of
foreign currency loans, we expect both demand aglg to be higher for firms
with foreign currency income and high income indcurrency (compared to their
debt service burden). Information asymmetries alofitm’s income structure may
increase foreign currency loan demand but could duce its supply. Demand for
foreign currency loans should be higher for firm#ghwviower distress costs in case of
default. Lenders should be more willing to offereign currency loans when they
have increased access to foreign currency liadslitn the form of wholesale funds or
customer deposits. At the macroeconomic level,dimill be more likely to request
foreign currency loans if the interest rate différal between local currency and

foreign currency credit is high and the volatiliy the exchange rate is low. Low

% Note that this argument is not identical to thatttie “original sin” literature (Eichengreen and
Hausman (1999), Hausmann and Panizza (2003)), whéseargued that countries cannot finance
themselves long-term in local currency becausearbirhazard, i.e. they have the possibility to etffe
the value of their own currency.

%L For a discussion of deposit dollarization see DM, Honohan and Ize (2005).
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credibility of domestic monetary policy may makenka reluctant to lend in local
currency, especially at longer maturities.

3.2.2 Empirical evidence

Several recent studies examiaggregate dollarization of credih developing
and transition countries. Most recently, Luca aretré¥a (2008) analyze the
aggregate share of foreign currency loans for 2hsition countries of Eastern
Europe and the former Soviet Union between 1990 20@B. They find that the
aggregate share of foreign currency loans is petytirelated to aggregate export
activity, interest rate differentials, domestic matary volatility and deposit
dollarization, while it is negatively related tcetkiolatility of the exchange rate. They
also find that dollarization is lower in countriegth more developed foreign
exchange markets, and that credit dollarizatioaffiscted by prudential regulations
which stipulate tighter open position limits.

Basso, Calvo-Gonzales and Jurgilas (2007) exanggeegate credit dollarization
for 24 transition countries for the period 2000 G0@. They find that countries in
which banks have a higher share of foreign fundiisglay a higher share of loans in
foreign currency. Earlier work by Arteta (2005) arbroad sample of low-income
countries as well as Barajas and Morales (2003)Latmn America confirm the
hypothesis that higher exchange rate volatilityuces aggregate credit dollarization.

Most firm-level studies focus on theurrency denomination of debt for large
firms, using financial statement data. Kedia and Mozunf2@®3) find that large US
corporations match loan currencies to those of thalies confirming the results in
Keloharju and Niskanen (2001) for large Finnishpooations. Martinez and Werner
(2002) and Gelos (2003) show that large Mexicamdiwhich export, and thus earn
foreign currency income, use foreign currency loass natural hedge to economic
exposure. Benavente, Johnson and Morande (2008glhss Cowan, Hansen and
Herrera (2005) find a similar result for Chileamfs. Interest rate differentials as
well as asset type are found to explain the ugerefgn currency debt in East-Asian
corporations (Allayannis, Brown and Klapper (20035 well as in large Latin
American firms (Cowan (2006)).

To our knowledge there is only one paper to datechvistudies loan currency

denomination usingpan-level data Brown, Ongena and Yesin (2009) examine the
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currency denomination of the most recent loan veckby 3,105 small firms in 24
transition countries based on responses to the EBBRD Business Environment and
Enterprise Performance Surveit the firm level they find strong evidence thiaé
choice of a foreign currency loan is related teifgn currency cash flow. In contrast,
they find only weak evidence that foreign currermyrowing is affected by the
distress costs firms face in case of default otHgr financial opagueness. At the
macroeconomic level the authors find no evideneg ititerest rate differentials and
exchange rate volatility explain differences ineign currency borrowing in their
sample.

In contrast to existing studies, our data allowdaigxamine to what extent the
currency denomination of a loan is determined leydlrents and / or the bank. As we
observe not only the currency denomination of tttea loan extended, but also the
firms’ currency requests, we are able to identibwhclients’ demand for foreign
currency loans and the bank’s supply of such l@agelated to firm characteristics,
other loan characteristics, macroeconomic conditi@and the bank’s liability
structure. Finally, our dataset allows us to exantime factors that influence the
bank’s decision to alter a borrower’'s currency esjugaining insights into the
bank’s weighing of taking on currency vs. credska.

3.3 Data and Methodology

3.3.1 The dataset

Our dataset covers all annuity loans, credit liawed overdrafts extended to firms
by one Bulgarian bank (henceforth called “the Bank&tween April 2003 and
September 2007.
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Table 8. Variable definitions and data sources

Variable Definition Source
Dependent variables
EUR requested Firm requested EUR loan (1=yes, 0=no) Bank
EUR granted Bank granted EUR loan (1=yes, 0=no) Bank
Firm characteristics (at loan disbursement date)
EUR account Firm holds EUR savings or term account (1=yes, )=no Bank
Disposable income Total disposable income per month (log EUR) Bank
Leverage Total debt as share of total assets of firm (%) iBan
Sole proprietorship Firm is sole proprietorship (1=yes, 0=no) Bank
Bank relationship Time since first contact between bank and cliesg (honths)
Assets Total assets of firm (log EUR) Bank
Age Firm age (log years) Bank
Industry dummies which are one if firm belongs te @f the
Industry following sectors: Construction, Manufacturingadle, Transport,
Tourism, Other services. Baseline industry is Agiticre Bank
Loan characteristics
Requested amount Requested loan amount (log EUR) Bank
Requested maturity Requested loan maturity (log months) Bank
Mortgage loan Loan is a mortgage loan (1=yes, 0=no) Bank
Amount Granted loan amount (log EUR) Bank
Maturity Granted loan maturity (log months) Bank
Annuity loan Loan is_ an annuity loan vs. credit line or overtitafannuity,
O=credit line or overdraft) Bank
Interest rate Interest rate per annum (%) Bank
Later loan Loan is non-initial loan for repeat clients (1=y8sno) Bank
Branch Branch dummies which equal 1 for the branch thahigd the loanBank

Macroeconomic conditions ( in month of loan disleungnt)

Interest differential

Spread differential

EU announcement

Inflation volatility

Aggregate FX loans

Household deposit rate (12-24 months) in BGN miatis in EUR
(%) BNB
Intermeditaion spread (short-term lending rate minousehold
deposit rate) in EUR minus spread in BGN (%)

Loan was extended after the official announcem2®tSeptember
2006) that Bulgaria would definitively join the E January 2007
(1=yes, 0=no)

Variance of monthly changes in the consumer pridex over 12
months prior to beginning of the quarter in whioln is disbursed
(%) IFS
Share of foreign currency loans to corporation®fal banking

BNB

Bank

system BNB
Bank funding (at end of month prior to loan dislament)
EUR wholesale funding EUR non-customer funding as share of bank's twthilities Bank

EUR customer funding EUR customer funding (deposits) as share of baatasliabilities pank

Sources: IFS: International Financial Statisticshef International Monetary Fund. BNB:
Bulgarian National Bank.

In total the Bank extended 106,091 loans during gariod. For each disbursed

loan we have information on the loan conditionsuesged by the firm, the actual
loan conditions granted, as well as firm charasties at the time of the loan

disbursement. Crucially for our analysis we knowethier the loan was requested
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and/or granted in Bulgarian lev (henceforth we tise currency’'s ISO 4217
alphabetic code, i.e. BGN) or euro (henceforth EURg exclude all observations
with missing loan-level or firm-level data leaving with 105,589 loans to 61,494
different firms. Our dataset also includes monihnlgicators of the Bank’s liability
structure as well as indicators of macroeconomindit®mns obtained from the
Bulgarian National Bank (BNB) and the Internationdonetary Fund (IMF).
Definitions and sources of all variables are predith Table 8.

The Bank is a nationwide bank which focuses onitendo small and medium
enterprises. Compared to the aggregate bankingmsysthere only 41% of assets
are loans to enterprises, 70% of the assets aBdmi are enterprise loans. The
volume of outstanding enterprise loans in foreignrency at the Bank equals
approximately 40% and hence is similar to that ahgnretail banks in Central and
Eastern Europe. As with the majority of banks ingadna and the rest of the region,
foreign strategic investors hold a controlling shiarthe Bank?

3.3.2 The Bank’s lending technology and loan portfm

At the heart of the Bank’s lending technology igesisonnel-intensive analysis of
the borrower’s debt capacity.A prospective borrower first meets a client adwiso
who assesses whether the borrower meets the Bhakis requirements. If this is
the case, the client fills in a loan applicationnfio On this form the client indicates
her preferred loan amount, maturity anwdrencyas well as the purpose of the loan.
The client also has to provide information abowg fhm ownership, other bank
relations and the free cash flow available forréggayment of the loan.

In a next step, the Bank’s credit administratiompares information on the
borrower’s credit history with this Bank and otHmnks®* At the same time, the
loan officer conducts a financial analysis of thienfincluding a personal visit to the
firm to confirm its financial situation. The loarfficer presents the customer’s
demand and the suggested loan terms together gtinformation gathered during

the financial analysis to the Bank’s credit comestt which then makes the final

22 |n 2007 82% of bank assets in Bulgaria were inthads of institutions with majority foreign
ownership. In Central and Eastern Europe the aeeshgre of foreign bank assets in 2007 was 80%.
?® To gain insights into the usual loan granting pss; we have conducted informal interviews with
loan officers and training staff from the Bank’'saeoffice.

4 Enterprise loans in Bulgaria are covered both ey public credit registry and a private credit
bureau (see www.doingbusiness.org).
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decision on the loan terms granted. Since the s repayment capacity is the
core figure in the analysis, loan size (amount aodrency and maturity are
determined first.

The setting of interest rates and collateral reqnénts depends on the loan size.
For small loans (up to 50,000 EUR) collateral regments and interest rates are
standardized, i.e. not negotiated on an individoadis. For medium-sized loans
(above 50,000 EUR) interest rates and collatergluirements are negotiated
individually. Given the different lending technoleg applied to small versus

medium loans we treat these two loan types sepatateughout our analysis.

Table 9. Loan disbursements

This table displays statistics on the bank’s loartfplio. Results are provided for the full sampled
the following subsamplesSmall loans Loans with an amount up to 50,000 EURedium loans
Loans with an amount over 50,000 EURepeat clientsLoans disbursed to firms that take out more
than one loan from the bank during the observaienind.

Panel A. Number of loans disbursed

Full sample Small loans Medium loans Repeat clients
2003 10,78C 10,564 216 7,571
2004 18,643 18,261 373 14,296
2005 23,243 22,706 537 17,759
2006 28,269 27,670 599 18,642
2007 24,663 24,160 503 11,025
Total 105,58¢ 103,361 2,228 69,293

Panel B. Volume of loans disbursed (in million EUR)

Full sample Small loans Medium loans Repeat clients
2003 69 43 26 49
2004 123 78 46 96
2005 189 121 67 145
2006 222 153 69 161
2007 213 153 60 118
Total 816 547 269 569
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Table 9. cont.

Panel C. Share of loan volume disbursed in EUR (%)

Full sample Small loans Medium loans Repeat clients
2003 44.0 23.8 76.9 447
2004 42.2 21.1 78.3 42.0
2005 37.6 16.3 76.0 36.9
2006 34.3 15.4 75.8 37.4
2007 33.6 19.0 70.7 42 .4
Total 36.9 18.1 75.2 39.7

Table 9 provides an overview of the Bank’s lendiagtivities during our
observation period. Panel A and B display the nurabd volume of disbursed loans
by year. The overwhelming number of loans in oun@a (98%) are small loans, i.e.
loans with an amount less than 50,000 EUR. Howes@nsidering the volume of
lending, medium loans (33%) are of sizeable impmean the Bank’s loan portfolio.
Panel A shows that almost two-thirds of the Barlkans are disbursed to repeat
clients, i.e. borrowers who take out more than @en during our observation
period. The subsample of loansr&peat clientswill be important throughout our
empirical exercise as it allows us to control farobserved (time-invariant) firm-
level characteristics.

Panel C of Table 9 shows that a substantial shiteeoBank’s lending is in
foreign currency rather than in BGN. Loans denoteidan EUR account for 37% of
the loan volume disbursed during our observatioriodé® This share decreased
considerably between 2003 and 2007, but even atrileof our observation period
one-third of the disbursed loan volume was in EBRnel C further reveals that the
share of EUR loans varies substantially by loae.422JR loans make up a moderate
share of small loans, whereas they dominate mediagad loans.

As we have information on the firms’ requested ency as well as the actual
currency of the loan granted, we are able to estabf the requested currency
coincides with the granted currency, and how oftem Bank changes the loan
currency. Figure 4 shows that overall 32% of thenk (23% of the loan volume)
disbursed in EUR were loans initially requeste@{®N by the borrower. Looking at
it from the borrowers’ side, 12% of the loan volumbkich was requested in local
currency (69 Mio EUR out of 578 Mio EUR) was actyallisbursed in foreign

%5 We focus our analysis on foreign currency loansodginated EUR, since they account for 97.5%
of the bank’s total foreign currency lending.
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currency. This finding already suggests that a tauibigl share of foreign currency
lending by the Bank is not demand, but supply driv8y contrast, we find that a
negligible share of the number and volume of ladisbursed in local currency were

requested in foreign currency.

Figure 4. Requested vs. granted loan currency

This figure displays share of requested and gralptau currencies in number of loans and volume of
loans disbursed.

Number of loans disbursed (Total= 105,589)

Granted currency 99,776 BGN EUR 5,813

Requested currency BGN EUR BGN EUR
99,480 296 1,870 3,943
(99.7%) (0.3%) (32.2%) (67.8%)

Volume of loans disbursed in Mio EUR (Total=

816)
Granted currency 515 BGN EUR 301
Requested currency BGN EUR BGN EUR
509 5 69 232
(98.8%) (1.0%) (22.9%) (77.1%)

Figure 5 shows that the propensity of firms to esjuand of the Bank to grant
EUR loans is strongly related to requested loag aizd maturity. The analysis by
requested amount in Figure 5A reveals that theesbfloans which is requested and
granted in EUR actually increases steadily withuestied loan size. As this share is
very low for loans with requested amounts of up, @00 EUR but more than half of
the loans fall within this category, we will condwal our regression analyses not
only for the full sample but also for the subsamgfidoans with requested amounts
of more than 5,000 EUR to make sure that our resut not mainly driven by these
very small loans. Interestingly, the share of loeeguested and granted in EUR is
very low for loans with requested maturities oftop60 months and then increases
rapidly. This may be explained by the fact that tloeising market in Bulgaria and

therefore mortgage loans are predominantly dendeidniaa EUR. We will consider
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this in our regression analysis and separatelyystinel subsample of non-mortgage

loans.

Figure 5. Requested and granted currency by loanze and maturity

Figure 5A. Share of loans requested and granted iBUR
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Figure 5B displays the probability of a firm redery a loan in EUR conditional

on its requested currency, loan size and matuiitye figure shows that the

probability to receive a EUR loan after requestsn@GN loan increases steadily

with the requested loan size and sharply when ¢a@ested maturity exceeds 60

months. By contrast, independent of their requesbath size or maturity, loans

requested in EUR are almost exclusively granteBUHR. Only for the very small

loans this share is below 90%. The supply analdistherefore mainly deal with

the factors that affect the Bank’s decision to skwid request for local currency into

EUR.
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3.3.3 The firms’ choice of loan currency
We first examine a model in which the dependeniabée PrEUR requesteyk
is the probability that a firmn that is taking out a loak in periodt requests a EUR

loan:
PrEUR requeste: = a + P1Fit + Poli + PaM; + €t 3)
In this model | and L are vectors of firm characteristics and other estgd
loan characteristics while Nk a vector of the macroeconomic conditions attithe

of loan disbursement.

Firm characteristics

Based on the theory reviewed in section 3.2.1 weeeixthat firms with revenue
in foreign currency, higher income levels (and thateris paribusigher income to
debt service ratios), low distress costs as wellirecially opaque firms will be
more likely to demand foreign currency loans. As laek information on the
currency of firms’ income, our proxy for foreignrecency revenue is the dummy
variableEUR accounthich equals one if the firm has a savings or taotount in
EUR at the disbursement date of the loan, and sqeab otherwise. Our proxy for
the firm’s income level is the variablRisposable incom&hich measures the firm’s
monthly free cash flow (in log EUR) at loan diskemsent. We include two indictors
of firm-level distress costs. Our first indicat@ lieverage which measures the
firm’s total liabilities as a share of its totalsass. Being highly levered increases the
likelihood to default which, in turn, leads to heghcosts since it is very costly for
firms to obtain emergency financing when facingagétf Our second indicator of a
firm’s distress costs iSole proprietorshipwhich equals one if the firm is a sole
proprietorship and zero otherwise, because firmwhich the owners have higher
private values of continuing their business fagghér distress costs in the case of
default (Froot, Scharfstein and Stein (1993)).

We include one indicator for the degree of infonmratasymmetry between the
firm and the Bank. The variabBank relationshipmeasures the length of the bank-
borrower relationship in months since their firshtact. We expect that the Bank can
gain private information about the firm’s revenustgmtial by observing the firm’s

past repayment behavior or it's usage of other lpaokucts.
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As larger and older firms are more likely to hawpa@t income, less likely to
default due to a given foreign currency loan andremiikely to be financially
transparent than smaller and younger firms, weugelthe log of total firmAssets
(measured in EUR) as well as firAge (log of age in years) as firm-level control
variables.

To capture remaining differences in firm charastes our regressions contain
sevenindustrydummieswhich indicate the industry of the firms’ maintiaity, and
33 Branch dummiesvhich capture the location of the branch wherefittme applied
for the loan. In particular, the industry and bfardummies control for potential
foreign currency earnings since foreign currenagome is more likely in certain
industries (e. g. trade, tourism or transport) kation$® (trade and tourist centers

such as Sofia or Varna).

Other loan terms

Other requested loan terms, such as loan size aard rhaturity may affect the
firms’ currency request in both directions. As adwy Brown, Ongena and Yesin
(2009) firms with higher income-to-debt ratios ées likely to risk default due to
exchange rate changes. Thus firms with larger lcard shorter maturities (and
therefore_ceteris paribusgher installments and lower income-to-debt jtimay be
less likely to borrow in foreign currency. Howevérms with larger loans might
also be more likely to borrow in foreign currenagpice the absolute interest rate
advantage of borrowing in foreign currency is higfoe larger loans. Similarly, the
risk of experiencing sharp exchange rate fluctumstimay be lower for shorter loans,
suggesting that firms with shorter loans might adl Wwe more likely to borrow in
foreign currency. To control for these effects welide Requested amourand
Requested maturitwhich measure the log of the requested loan am@neasured
in EUR) and the log of the requested loan matyntynonths) respectively.

The dummy variabléortgage loanequals one if the loan is collateralized by a
mortgage, and equals zero otherwise. Since the riyig property may be
liquidated in case of default, distress costs fong (e.g. the volume of required
emergency funding) may be lower for these loanstedeer, as the Bulgarian real

% As we do not have information on the location loé firm we use the available information on
branch location. Since decision rules and loangutames as well as the applied credit technology are
the same in all branches and all bank staff is)é@iaccordingly, we do not expect these factors to
vary considerably across branches.
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estate market is mainly denominated in EUR, firimsusd be more likely to request
loans that finance real estate in EUR.

Macroeconomic conditions

Based on existing theory we expect that firms aoeentikely to request foreign
currency loans if the interest rate differential foneign currency loans is high and
the expected exchange rate volatility is low. Irr @malysis of firms’ currency
choices we control for the prevailing monetary dtods at the time of loan
disbursemeif with three indicators based on data obtained ftbe Bulgarian
National Bank and the International Monetary Fund.

For each month during our observation period wecutate the Interest
differential by subtracting the (12-24 month) household depagétin EUR from the
deposit rate in BGN. We use this deposit based umneas interest rate differentials
rather than a measure based on interbank ratesideetae interbank market plays a
minor role in funding banks in Bulgarfa.Our measure of expected exchange rate
volatility is the dummy variableEU announcemenwhich is one for all loans
disbursed after the announcement (on 26 Septemb@s)2hat Bulgaria would
definitely join the EU in January 2007. As a newession country to the EU,
Bulgaria was from that date on committed to jointhg euro zone at some future
date, which may have lowered expected exchangeotatility.?°

Furthermore, we expect that (risk-averse) firmsraoge likely to request foreign
currency loans if domestic inflation volatility isigh (see Ize and Levy-Yeyati
(2003)).We measurinflation volatility as the variance of monthly changes in the
consumer price index over the twelve months pmothie month in which the loan

was disbursed. Finally, we expect that the demandofeign currency loans at the

2" The firm's request for a loan and thus the curyeciwoice is naturally prior to the date of loan
disbursement. Since the Bank’s loan granting proeeds well established and clear-cut, the time
span between loan application and disbursemenbrmally short and macroeconomic conditions
should not have changed considerably in the meantim

8 Note that this measure of the interest differénti@ptures the interest advantage over time to
account for the fact that not only its magnitud¢hat time of loan disbursement is important bub als
its development over time.

9 Bulgaria introduced a currency board in July 198iich fixed the exchange rate towards the EUR.
This currency board held throughout our observapeniod, so that there was almost no actual
exchange rate volatility. However, this by no meanplies that firms or banks in Bulgaria were
confident that a depreciation of the BGN would happen. Indeed, Carlson and Valev (2008) report
survey evidence suggesting that in 2004 14% ofBlgarians believed the currency board might
collapse with a sharp devaluation within the newtlve months. Considering a period of five years
more than 25% of respondents expected the curtaoasd to collapse with a sharp devaluation.
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Bank may depend on the possibilities of firms gettsimilar loans at other banks.
We control for the firms’ possibilities to obtairoréign currency loans from
alternative providers with the variabdggregate FX loansvhich measures in each
month the share of corporate loans in the entidgdian banking system which are

denominated in foreign currency.

3.3.4 The Bank’s choice of loan currency

Our dependent variable EtJR grantedi x« is the probability that the Bank grants
a loank to firmi in periodt in EUR rather than BGN. In our empirical model the
vectors L, F: and M again include firm and loan characteristics ad agindicators
of macroeconomic conditions, while the vectqrcBptures indicators of the Bank’s

funding structure at the time when a loan is disbdr

PrEUR grantedi x: = o + B1Fi¢ + P2l + PaM¢ + BBt + €kt (4)

As discussed in section 3.2.1, the Bank’s decisomrant a loan in local or
foreign currency will depend on the expected cradk for either type of loan. We
use our above mentioned indicat&b/R accountDisposable incomelLeverage
Sole proprietorshipBank relationship Assets Age Mortgage loanas well as the
Industry dummiesnd Branch dummieso control for observable firm-level credit
risk.

Existing theory predicts that banks will offer mdogeign currency loans when
the volatility of the real exchange rate is low ahd volatility of domestic inflation
is high. To capture this we include the variabitd announcemenand Inflation
volatility. If banks do mistrust domestic monetary policyythell be more hesitant
to grant large and especially long-term loans sal@urrency. We therefore include
the requestedoan terms Requested amoynRequested maturityas explanatory
variables in our supply regressith.

We expect increased access to foreign currencyirign lead to more foreign
currency loans. To control for the level and théeptial composition effect of the
Bank’s foreign currency liabilities, we introduocea bank funding variable£UR

%0 As described in section 3.3.2, the Bank’s curredegision is jointly determined with the loan
amount and loan maturity. To circumvent the ended@grof the loan currency to the granted loan
amount and loan maturity we use the predetermieqdasted loan size and maturity.
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wholesale fundingneasures the Bank’s funding sourced from finanaistitutions
or capital markets denominated in EUR as a shardésofotal liabilities. EUR
customer fundingneasures the Banks’ funding obtained from custodegrosits
denominated in EUR as a share of its total liabgit Both indicators of the Bank’s
funding structure are calculated using balance tsimdfermation from the month
prior to a loan disbursement.

The Bank’s currency decision should further depemdthe macroeconomic
conditions at the time of loan disbursement. Weefoee include the variabBpread
differentialwhich measures the difference between the intaatied spread in EUR
and BGN to control for the mark-up it can earn égding in either currency. The
intermediation spreads are calculated as the s$kwon-lending rates minus the
household term deposit rates in EUR or BGN respelsti Finally, we include the
variableAggregate FX loanswhich captures the share of foreign currency so@an
corporate borrowers in the entire banking system measure of the competition the
Bank faces in the foreign currency loan market. vdfiables are calculated with

values from in the month of the loan disbursement

3.3.5 Summary statistics

Table 10 provides summary statistics for our exgiary variables. The table
shows that firms in our sample are predominanthg gwoprietorships with mean
assets of less than 60,000 EUR and an averagef dgesdhan ten years. The loans
they receive are on average smaller than 10,000, EWtR no loan in the sample
exceeding 1 million EUR. The average loan matustiess than three years, while
the maximum maturity is twenty years.

The summary statistics for the macroeconomic canditshow that thénterest
differentialwas positive throughout our observation period icomhg that firms did
have a cost-incentive to demand EUR loans. $peead differentiabetween EUR
and BGN funds ranged from -2.4% to 2.1% duringahsgervation period suggesting
no clear pattern which currency was more profitdblebanks. The variabldSUR
wholesale fundingand EUR customer fundinghow that a substantial share of the
Bank’s funding is in foreign currency. Not surpnigifor a bank with a strategic
foreign investor, wholesale funding in EUR is twae important as retail funding in
EUR.
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Table 10. Descriptive statistics

This table reports summary statistics for all enptary variables. See Table 8 for definitions and
sources of the variables. For all log-transformedables the statistics are calculated by using the
original values.

N Mean Minimum Maximum
Firm characteristics
EUR account 105,589 0.01 0 1
Disposable income 105,589 850 0 1,154,455
Leverage 105,589 0.15 0 1
Sole proprietorship 105,589  0.90 0 1
Bank relationship 105,589  9.86 0 71
Assets 105,589 57,528 2 12,835,983
Age 105,589 8.45 0 107
Loan characteristics
Requested amount 105,589 8,671 51 1,700,000
Requested maturity 105,589 32 1 240
Mortgage loan 105,589 0.09 0 1
Amount 105,589 7,727 61 1,000,000
Maturity 105,589 27.77 1 240
Annuity loan 105,589 0.74 0 1
Interest rate 105,589 14.66 5.75 19.88
Macroeconomic conditions
Interest differential 54 1.36 0.36 3.22
EU announcement 54 0.22 0 1
Inflation volatility 54 0.98 0.45 1.71
Spread differential 54 -0.36 -2.40 2.08
Aggregate FX loans 54 0.63 0.54 0.68
Bank funding
EUR wholesale funding 54 0.26 0.12 0.35
EUR customer funding 54 0.13 0.04 0.24
3.4 Results

3.4.1 Univariate tests

The characteristics of those firms which requestallocurrency loans differ
strongly from those which request foreign curretmans. Columns (1) and (2) of
Table 11 display sample means by requested currevicye column (3) displays
results of difference tests between the two subpsesrfor each variable. The table
supports the hypothesis that firms which requegtigm currency loans are more
likely to have foreign currency incomeWR accountand face lower distress costs
in case they default (n&ole proprietorship)We also find that firms which request
EUR loans have higher incomBig§posable income are more transparent towards
the bank Bank relationship and are largeAssety and older Age.
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Firms which request EUR loans also differ from frmequesting BGN loans
concerning other loan terms. They request largendadRequested amoyntonger-
term loans Requested maturityand are more likely to requestMortgage loan
These findings suggest that absolute interestad¥antages (on large loans) and the
anticipation of the Bank’s reluctance to providedeerm loans in local currency
may be driving requested loan currency.

Table 11. Univariate tests

This table reports univariate tests for our explana variables. Columns (1,2,4,5,7,8) report
subsample means fore each variable. For all lagsfoamed variables the statistics are calculated by
using the original values. Columns (3,6,9) repbe tesults of two-sided t-tests. ***, ** and *
indicate significance at the 0.01, 0.05, and OeM@ll. See Table 8 for definitions and sources bf al
variables.

1) 2 3 4) 5) (6 () 8 (9
Requested currency BGN EUR BGN EUR
Granted currency BGN EUR BGN EUR
Observations101,350 4,239 99,480 1,870 296 3,943
Firm characteristics
EUR account 0.01 0.02 #**= 0.01 0.02 *** 0.02 0.02
Disposable income 688 4,720 *** 647 2,854 *** 2,284 4,903 *
Leverage 0.15 0.22 *** 0.14 0.22 *** 0.19 0.22 ***
Sole proprietorship 0.91 0.46 ** 0.92 0.54 *** 0.65 0.44 *x*
Bank relationship 9.55 17.22 *** 9.47  14.20 *** 13.77 17.48 ***
Assets 43,579390,439 *** £ 40,196 223,398 *** : 193,155 405,268 ***
Age 8.41 Q.19 *** 8.40 8.97 *** 8.80 9.21
Loan application
Requested amount 6,31864,929 *** = 5699 39,261 *** 27,896 67,709 ***
Requested maturity 31.08 50.94 *** | 30.64 54.40 *** 39.96 51.76 ***
Mortgage loan 0.07 0.68 *** 0.06 0.54 *** 0.27 0.71 ***
Macroeconomic conditions
Interest differential 1.25 1.28 *** 1.25 1.25 1.17 1.29 ***
EU announcement 0.31 0.26 *** 0.31 0.59 *** 0.31 0.26 *
Inflation volatility 0.93 0.94 ** 0.93 0.90 *** 0.93 0.94
Spread differential -0.24 -0.28 *** | -0.24 0.04 *** -0.24  -0.28
Aggregate FX loans 0.63 0.63 *** 0.63 0.64 *** 0.64 0.63
Bank funding
EUR wholesale funding 0.25 0.26 *** 0.25 0.22 *** 0.25 0.26 *
EUR customer funding 0.15 0.14 *** 0.15 0.17 *** 0.15 0.14 **

At the macroeconomic level we find that firms arerenlikely to request EUR
loans when thénterest differentiais higher. Surprisingly, we find that firms arsde
likely to request EUR loans after tHeU announcementsuggesting that this
announcement may have not only reduced expectdtpege rate volatility, but also

increased the credibility of future domestic mongfzolicy. Finally, we find that the
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Bank’s liability structure EUR wholesale fundindcUR customer fundindas very
little impact on the firms’ currency requests. Thigports our model building above
where we include proxies for the Bank’s refinancatigicture to explain the foreign
currency choice only on the supply side.

In Table 11 we also report univariate tests conmgathose firms which were
grantedforeign currency loans to those which were gra@&d loans. Columns (4-
6) present statistics and tests for loans requesteBGN, while columns (7-9)
present statistics and tests for loans requestEtJR.

From columns (4-6) we see that the Bank's decisoalter the loan currency
from BGN to EUR seems to be correlated with lowbseyvable credit risk and
greater financial transparency of the firBUR account, Disposable income, Bank
relationship, Assets, AjjeHowever, we also see that in those instancegentine
Bank altered the currency from BGN to EUR, the esged loan amount and
maturity are higher than in those cases where BGN granted. While the first
observation (larger requested amount) may be & \ith the firms’ objective of
achieving greater (absolute) interest savings)dhger maturity for loans switched
to EUR suggests that the Bank may be shifting exgbaate risk to its clients.

Comparing the macroeconomic conditions and banlifgn at the time when
loans are disbursed, we find that the Bank is nikey to switch a loan from BGN
to EUR after the&eU announcemerand when th&pread differentiali.e. its earnings
on intermediating EUR funds, is higher. Moreoveg find that the Bank is more
likely to switch a loan from BGN to EUR in periogdere it has more funding in
EUR from depositors(EUR customer fundingand less EUR financing from
financial institutions or the capital mark&YR wholesale funding

For firms which request EUR, columns (7-9) of Tableshow that firms which
are switched to BGN can be characterized by highedit risk and lower financial
transparency. These firms are smaller, have legmsdable income, are more often
sole proprietorships and have shorter relationships the Bank than firms who
requested and received EUR. Confirming our findiapsve, in cases where the
Bank alters loan currency from EUR to BGN the rexte@ loan size is smaller and

the requested maturity is shorter.
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3.4.2 Multivariate regressions: The firms’ choice bloan currency

Table 12 displays our regression results for firmetisions to request foreign
currency (EUR) rather than local currency (BGN)nleeébased on estimations for
both the full sample and the panel of repeat dieAtl estimations include industry
and branch dummies. Standard errors are presemtiechckets and for regressions
with the full sample are adjusted for clustering the industry-branch level.
Estimations for repeat clients include firm-leveindom effects to account for

unobserved firm heterogenefty.

Full sample effects of firm-, loan- and macroecoimowariables

Column (1) of Table 12 presents marginal effeabsnfra logit estimation for the
full sample. The results confirm our main hypotlsesgrms are more likely to
request EUR loans if the interest rate advantageélR loans is higher, if they have
foreign income, and if they have lower distresgsos

The request for a foreign currency loan is posi§ivelated to our indicator of
foreign currency revenu&UR accountAlso, the impact of firm-level distress costs
is in line with theoretical predictions. Firms withigher potential distress cost
(higherLeverage Sole proprietorshipare less likely to demand EUR loans. Further
supporting this result we find that larger firmdggfrer Assety are more likely to
demand foreign currency loans.

Contrary to our expectations, firms with higher dsérvice to income ratios
(lower Disposable incomand higheiRequested amoyrmare more likely to demand
foreign currency loans. An explanation for thisulesould be that firms with lower
disposable incomes are less able to afford theehigtterest rates on local currency
loans, and that thabsoluteinterest rate savings from borrowing in foreigmreacy
increases with loan size.

Our results do not support the conjecture that opaess in the bank-firm
relationship encourages (local currency earninghdito request foreign currency
loans. The significantly positive coefficient Bank relationshipsuggests that more
transparent firms (to the Bank) are more likelyréquest a foreign currency loan.
This finding confirms the results of Brown, Ongemnad Yesin (2009) and may be

31 We use firm random effects rather than fixed effesp as not to exclude the firms which request
the same currency for each of their loans. In aalyesis of the subsample of repeat clients we drop
Ageas it increases parallel Bank relationshipver a sequence of several loans.
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explained by firms’ anticipation that banks mayyoaffer foreign currency loans to
firms they know well.

Our Industry dummieshow that firms operating in industries that akely to
have foreign currency earnings such as trade,goahsnd tourism display a larger
likelihood to request EUR loans than borrowers frattmer industries like services or
agriculture (not reported in the table). This pdma further evidence that foreign
currency income increases a firm’s likelihood tquest a foreign currency loan. The
Branch dummiegnot reported in the table) confirm these findisgswing that firms
located in Sofia as well as in the touristic anduistrial centers of the country (e.g.
Varna, Burgas, Ruse) are more likely to request EbaRs than firms in other areas.

We find that firms with a longeRequested maturitgre more likely to request
foreign currency loans. This result is surprisimgven that the risk of adverse
exchange-rate movements is likely to be highehenlbng run. One explanation for
this finding is that firms anticipate that the Bamlay be reluctant to offer long-term
loans in local currency. Also, longer-term loansymae particularly used for
financing real estate, a market which is mainlpseecting in EUR. This is confirmed
by the finding that firms requestingortgage loanare more likely to request EUR.

At the macroeconomic level we find that firms arerenlikely to request EUR
loans when thdnterest rate differentiais higher. However, we do not find that
lower expected exchange rate volatility as meashyddU announcemernicreases
foreign currency loan demand. This result may beedr by the fact that the
announcement to join the EU also stabilized expects about domestic monetary
policy. While Inflation volatility does not influence currency requests, the poggibil
to get foreign currency loans from other financratitutions Aggregate FX loans

reduces firms’ likelihood to request EUR loanshég Bank.

Subsamples of loans with amount over 5,000 Fo&lium loangndnon-mortgage

loans

Our descriptive statistics in Table 9 show that Ismeans (below 50,000 EUR)
make up the overwhelming share (98%) of our obsiemvs As discussed in section
3.3.2, loans of this size are standardized produittsfixed loan conditions (interest
rate, collateral requirements). Thus, foreign awryedemand among small loans
may not only be driven by firm characteristics, @a$o by the expectations of

entrepreneurs that they do not meet the Bank'dfixgteria for such loans. As a
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result, the full-sample results presented in colifyrmay be dominated by the large
number of small loans, for which firm charactedsti other loan terms and
macroeconomic conditions may have less influenceegnested currency. Column
(2) of Table 12 therefore displays results for snbsample of medium loans (above
50,000 EUR) only. The results in this column revisat a firm’s foreign currency
income EUR accountand distress costtdgverage Sole proprietorshipas well as
the macroeconomic environment (with the exceptibthe EU announcemeptdo
not play a role in the currency decision of firmequesting medium loans. By
contrast, the effects of firm transparency, sizg imeome Bank relationshipAssets
Disposable incomeas well as other requested loan terrRequested amount
Requested maturityare stronger when only considering medium lo#ivis.conclude
that while our quantitative results vary for seVeexplanatory variables, our
gualitative results from the full-sample regressi@eem to be robust for both loan
types.

Figure 5 shows that firms hardly request foreigrrency when they want loans
with a volume below 5,000 EUR. The full-sample tespresented in column (1) of
Table 12 may thus be weakened by the large shasaf loans in our sample.
Column (3) of Table 12 examines whether the deteants of requested loan
currency differ for the subsample of loans with ams over 5,000 EUR. The results
displayed in this column confirm those of our fsélmple qualitatively. However, the
economic effect of all explanatory variables iosgrer confirming our conjecture
that the full sample results are somewhat weakdnethe large number of very
small loans.

Figure 5 further shows that long-term loans (loexseeding 5 years in maturity)
have a high probability to be requested and gramdelJR. These long-term loans
are to a large extent mortgage loans. Thus thenoddeelation between maturity
and foreign currency denomination of loans may beged by the fact that the
Bulgarian housing market is denominated in EUR.uBwl (4) displays regression
results for the subsample of non-mortgage loans siimvs that the majority of
previous findings also qualitatively holds in teigbsample. However, as conjectured
we find thatRequested maturitdoes not seem to influence the firms’ currency

request when we exclude mortgage loans.
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Table 12. Foreign currency loan demand

The dependent variablEUR requeste@quals one if the firm requested a EUR loan andisgzero
otherwise, while all explanatory variables are wledi in Table 8. Columns (1) to (4) report marginal
effects from logit estimations and columns (5) d6Y report OLS estimates. Standard errors are
reported in brackets and account for clusteringhat branch-industry level. *** ** * denote
significance at the 0.01, 0.05 and 0.10-level.

(1) (2) 3) (4) () (6)
All clients Repeat clients
Amount >
Medium 5.000 Without| Including interaction
Full sample loans EUR mortgages terms withLater loan
Main Main Main
Coefficients Main effects effects effects effects| Main effects Interactions
EUR account 0.011%* 0.041 0.052*** 0.002| 0.069*** -0.038*
[0.004] [0.100] [0.016] [0.002] [0.020] [0.020]
Disposable income -0.001*** -0.082***  -0.006*** -0.000*** | -0.004*** -0.000
[0.000] [0.013] [0.001] [0.000] [0.001] [0.001]
Leverage -0.002*** -0.099 -0.008** -0.002* -0.000 -0.000
[0.001] [0.064] [0.004] [0.001] [0.007] [0.008]
Sole proprietorship -0.002*** 0.040 -0.012*+* -0.002*** | -0.100*** 0.002
[0.000] [0.034] [0.002] [0.000] [0.005] [0.005]
Bank relationship 0.000***  0.002**  0.000*** 0.000** 0.001** -0.000
[0.000] [0.001] [0.000] [0.000] [0.000] [0.000]
Assets 0.003*** 0.075***  0.014**  0.002*** 0.007**  0.007***
[0.000] [0.014] [0.001] [0.000] [0.001] [0.001]
Age 0.000 -0.063** 0.000 0.000
[0.000] [0.031] [0.001] [0.000]
Requested amount 0.006*** 0.228**  (0.030***  0.003*** 0.029*** -0.003
[0.000] [0.024] [0.001] [0.000] [0.002] [0.002]
Requested maturity 0.003*** 0.178***  0.016*** 0.000 0.004 0.016***
[0.000] [0.018] [0.002] [0.000] [0.002] [0.003]
Mortgage loan 0.013** 0.130 0.056*** 0.103**  (0.093***
[0.002] [0.080] [0.005] [0.004] [0.005]
Interest differential 0.001**+* 0.027  0.004** 0.000* 0.004* -0.002
[0.000] [0.023] [0.002] [0.000] [0.002] [0.003]
EU announcement -0.002*** -0.083*** -0.012*** -0.002*** 0.001 -0.006
[0.000] [0.032] [0.002] [0.000] [0.005] [0.005]
Inflation volatility -0.000 0.054 -0.002 -0.000 -0.008 -0.006
[0.001] [0.085] [0.005] [0.001] [0.009] [0.010]
Aggregate FX loans -0.023*** 0.219 -0.166*** -0.023*** -0.120* -0.096
[0.009] [0.889] [0.044] [0.006] [0.070] [0.084]
Later loan -0.043
[0.063]
Observations 105,107 2,218 40,395 95,146 69,178
Method Logit Logit Logit Logit oLs
R2 ( pseudo/overall) 0.446 0.187 0.383 0.320 0.273
Branch fixed effects yes yes yes yes yes
Industry fixed effects yes yes yes yes yes
Firm random effects no no no no yes
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First loansversudater loansof repeat clients

Firms’ anticipations about the willingness of thanR to provide foreign or local
currency loans may influence their requested laareacy. This raises doubts about
whether our data allows us really to analyze the'§ “pure” demand for foreign
currency loans at all. Our full sample results ahuen (1) actually suggest that the
loan currency request by firms may be partly drivmntheir anticipation of the
Bank’s behavior: This may explain why more transparfirms and firms with
longer requested maturity are more likely to re¢jfm®ign currency loans.

We use our panel data of repeat clients to studgthn “anticipation effects”
may be driving the requested loan currency of firile conjecture that anticipation
effects should be stronger if the firm is actuddlyniliar with the Bank’s loan supply
behavior. If this is the case we should see diffees in the determinants of
requested loan currency for the first loan of anfcompared to its later loans with
the Bank. In columns (5) and (6) of Table 12 wenex& whether the determinants
of requested loan currency differ between firsnkand later loans for our panel of
repeat clients. The two columns present estimatea f single OLS estimatidh,
with the main effects of all explanatory variablesported in column (5) and
interaction terms witlh.ater loanreported in column (6).

The interaction terms in column (6) suggest thatahticipation effect may affect
our results for loan characteristics more than eéhims the firm characteristics and
macroeconomic conditions. The interaction termsLafer loan with Requested
maturity and Mortgage loanare significantly positive suggesting that firnesarn
over time that longer-term and mortgage loans aoeentikely to be granted in
foreign currency. This learning effect is espeygiatrong for the maturity request
becausdRequested maturitgoes not at all influence a firm’s currency redwdshe
first loan. In contrast, besides a weaker effectdor indicator of firms’ foreign
currency earnings and a stronger effect for firrmesithere are no significant
differences in the firm-level and macroeconomiced®inants of requested loan

currency between first and later loans.

% We resort to OLS estimation because of the difiesi in interpreting marginal effects of
interaction terms in non-linear models (Ai and Nor{2003)).
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3.4.3 Multivariate regressions: The Bank’s choicefdoan currency

Table 13 and Table 14 report our results for thekBacurrency decision. We
observe the Bank’s currency decision both for tHoses which were requested in
foreign currency (EUR) and for those which wereuesied in local currency (BGN).
We can therefore examine the Bank’s currency chomaditional on the firms’
requested currency. As Figure 4 shows, a substastiare of loans which firms
request in BGN are switched by the Bank to EUR Jevtaw loans requested in EUR
are switched to BGN. Our attention is thereforeus®md on those loans which are
requested in BGN. Here we want to identify the firbmank- and macro-level drivers
behind the Bank’s switching of loans to foreignreacy (EUR).

Table 13 reports our analysis of the Bank’s curyestwice for loans requested in
BGN. Panel A reports baseline results for the $alnple and the sample of repeat
clients. The instrumental variable analysis pres@nh Panel B accounts for the
possible endogeneity of the Bank’s refinancingctre.

Column (1) of Panel A displays our results for thik sample of loans requested
in local currency. We find that the Bank’s curremgcision to offer EUR is related
to indicators of observable credit risk. The Baskrore likely to grant a EUR loan
to firms which have foreign currency incom&UR account are not aSole
proprietorshipand which are largeAésets

The Requested amounRequested maturitgnd purpose of the loaMoértgage
loan) strongly affect the Bank’s currency decision. Taet that mortgage loans are
more likely to be granted in EUR may be relatetbteer credit risk, as the collateral
of these loans (houses, which as mentioned abogetransacted in EUR) is
denominated in EUR. The fact that large loans aahd with longer maturity are
more likely to be granted in EUR provides supportdur conjecture that the Bank
may not trust (future) domestic monetary policy.

Our full sample results suggest, importantly, thatBank is more likely to switch
loans from BGN to EUR when its share of liabilitias foreign currency EUR
wholesale fundingEUR customer fundingis higher. We find that the economic
magnitude and significance of customer fundingareign currency is greater than
that of wholesale funding in foreign currency. THisding contradicts common
wisdom that foreign currency borrowing in Eastemwdpe is strongly driven by

EUR wholesale funding of subsidiaries by their parbanks and international
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financial institution (e.g. the EBRD). Rather, ofindings suggest that the
“dollarization” of customer deposits is a key driwd foreign currency lending.

Considering the actual macroeconomic conditionsnduour observation period
we find that the Bank’s decision to switch loanenirlocal currency to foreign
currency is positively related to perceived exclangte stability EU
announcemeit By contrast, current domesticflation volatility does not lead the
Bank to lend more in foreign currency. We furtherdfthat the Bank’s lending
behavior is partly related to competitive condisorWhile lending in EUR is
unrelated to the intermediation spread on foreigmsws local funds Spread
differential), the Bank does grant less loans in EUR when hiaegesof loans in the
entire banking sector is highekdgregate FX loans

Columns (2-4) of Panel A report results for the ssubples of Medium loans,
loans exceeding 5,000 EUR and Non-mortgage loams.r@sults presented in these
columns largely confirm our full-sample results. éOnotable difference for the
subsample of Medium loans (column 2) is that theadievel indicators of income,
distress costs and transparency are not signifiddms result seems to be driven by
the substantially lower number of observations his tspecification. One notable
result from column (4) is that, even when we exeltlte sample of mortgage loans,
the Bank is more likely to switch large and longxeloans from local to foreign
currency.

Column (5) reports panel results for our sampleepeat clients, again confirming
the qualitative results from our full sample. Mosttably, we find that the effect of
customer funding in EUR is still positive in ourngh analysis. Thus if the same
client approaches the Bank at different times, othbinstances asking for a loan in
local currency, the Bank is more likely to swittle ioan to foreign currency if it has
more foreign currency deposits.

Could our finding that the Bank’s funding in foreigcurrency is positively
correlated with its lending in foreign currency théven by reverse causality? We
believe that our findings are not subject to endegyg bias because Panel A in
Table 13 examines the probability of the Bank affgra foreign currency loan to
clients who_requested a loan in local currenttyis therefore unlikely that the

correlation between funding and lending is drivenfiboms’ demand for foreign

currency loans.

74



To rule out potential endogeneity of foreign cumeriunding, we nevertheless
conduct an instrumental variable analysis. We atuoje that wholesale funding in
foreign currency is more likely to be endogenouthtodemand for foreign currency
loans than customer deposits, which were shownetslbggist®> We therefore
instrument our variable EUR wholesale funding wita spread on sovereign debt of
Bulgaria (denominated in EUR) over that of Germaky.shown by Durbin and Ng
(2005) the sovereign spread affects the cost @rnational funding for domestic
enterprises (including banks) and therefore shafflect the incentives of our Bank
to borrow wholesale in EUR. At the same time theeseign spread of Bulgaria (on
its EUR debt) should hardly be related to the dedrfan EUR loans by small firms
in the country. The results presented in Panel Balfle 13 confirm our result that
Bank funding in foreign currency has a positive aojpon Bank lending in foreign
currency, and that this effect is stronger for cosgr than for wholesale funding.

Table 14 examines the Bank’s currency choice foséhfirms which request a
loan in foreign currency (EUR). Confirming our résun Table 13 we find that the
Bank is more likely to grant a EUR loan to thoderds that display lower credit risk
(more Assetsnot Sole proprietorshipand want long-termRequested maturityor
Mortgage loansBy contrast, we find little evidence that lendingoreign currency
to clients that request foreign currency is dril@nmacroeconomic conditions or
bank funding®.

% The "sluggishness" of retail deposits is a welbllished stylized fact (Song and Thakor (2007)).
% The maturity of the Bank’s refinancing may alséedmine its lending decisions. Unfortunately, we
do not have sufficiently detailed information tantml for this aspect.
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Table 13. Foreign currency loan supply: Loans requsted in BGN

Panel A. Logit regressions

This table reports marginal effects from logit esttions for the sample of loans requested in BGN
only. The dependent variabidJR grantedequals one if the firm received a EUR loan andaéxjpero
otherwise, while all explanatory variables are wkefi in Table 8. Standard errors are reported in
brackets and account for clustering at the indtistanch level. ***, ** * denote significance até¢h
0.01, 0.05 and 0.10-level.

) ) 3) 4 ()
Medium Amount > Without Repeat
Full sample loans 5.000 EUR  mortgages clients
EUR account 0.004*** 0.028 0.018** 0.001* 0.006
[0.001] [0.121] [0.009] [0.001] [0.004]
Disposable income 0.000 0.008 0.000 0.000 0.000
[0.000] [0.018] [0.000] [0.000] [0.000]
Leverage -0.000 -0.056 -0.002 -0.000* 0.002
[0.000] [0.073] [0.003] [0.000] [0.002]
Sole proprietorship -0.001** -0.005 -0.004*** -0.001*** -0.003***
[0.000] [0.033] [0.002] [0.000] [0.001]
Bank relationship -0.000 0.001 -0.000 -0.000 -0.000
[0.000] [0.001] [0.000] [0.000] [0.000]
Assets 0.001*** 0.010 0.004*** 0.000*** 0.004***
[0.000] [0.019] [0.001] [0.000] [0.000]
Age -0.000 -0.034 -0.000 0.000
[0.000] [0.035] [0.001] [0.000]
Requested amount 0.002*** 0.033 0.013*** 0.001*** 0.007***
[0.000] [0.028] [0.001] [0.000] [0.001]
Requested maturity 0.002***  0.247*** 0.013*** 0.001*** 0.009***
[0.000] [0.021] [0.001] [0.000] [0.001]
Mortgage loan 0.006*** 0.116*** 0.034*** 0.015%**
[0.001] [0.030] [0.004] [0.002]
Spread differential -0.000 -0.012 -0.000 0.000 -0.000
[0.000] [0.016] [0.000] [0.000] [0.000]
EU announcement 0.003*** 0.111 0.017*** 0.001*** 0.008***
[0.001] [0.088] [0.003] [0.000] [0.002]
Inflation volatility -0.002*** 0.072 -0.013*** -0.001*** -0.005**
[0.000] [0.114] [0.004] [0.000] [0.002]
Aggregate FX loans -0.040*** -1.119 -0.286*** -0.020*** -0.150%**
[0.006] [1.092] [0.037] [0.003] [0.025]
EUR wholesale funding 0.003* 0.761** 0.023* 0.000 0.013
[0.002] [0.305] [0.014] [0.002] [0.008]
EUR customer funding 0.019*+* 0.622 0.136*** 0.006** 0.088***
[0.004] [0.879] [0.028] [0.003] [0.019]
Observations 101,049 1,017 36,505 93,981 66,003
Method Logit Logit Logit Logit Logit
R2 (pseudo) 0.418 0.221 0.323 0.368
Wald Chi2-statistic for model goodness-of-fit 1,133.55%**
Branch fixed effects yes yes yes yes yes
Industry fixed effects yes yes yes yes yes
Firm random effects no no no no yes
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Panel B. Instrumental variable approach

This table reports marginal effects from IV prodstimations in columns (1) to (4) and OLS estimates
in column (5) for the sample of loans requesteB@N only. The dependent variali#JR granted
equals one if the firm received a EUR loan and kgmaro otherwise. We instrument the variable
EUR wholesale funding with the spread between Bidgaand German sovereign debt in EUR
obtained on a monthly basis for our whole obseovateriod from Bloomberg. All explanatory
variables are defined in Table 8. Standard ern@seported in brackets and account for clusteaing
the industry-branch level. ***, ** * denote sigmifance at the 0.01, 0.05 and 0.10-level. Athrhitnés
estimate of the inverse hyperbolic tangentppfthe correlation among the errors in the first and
second-stage regression equations. The table edstdps Wald Chi2 statistics for the independence
of the two equations and the model goodness-of-fit.

@) 2 3 4) ®)
Medium  Amount > Without  Repeat
Full sample loans 5.000 EUR mortgages clients
EUR wholesale funding 0.026* 0.386 0.140** 0.008 0.100
[0.015] [2.551] [0.055] [0.008] [0.118]
EUR customer funding 0.034*** 0.323  0.276*** 0.011 0.216%***
[0.013] [2.644] [0.060] [0.007] [0.071]
athrho -0.208** 0.049 -0.114** -0.162
[0.105] [0.298] [0.046] [0.146]
Observations 101,049 1,017 36,505 93,981 66,003
Method IV probit IV probit IV probit IV probit IV OLS
Wald Chi2-test of exogeneity 3.91* 0.03 6.17** 1.23
Wald Chiz-statistic for model
goodness-of-fit 3,935.96***327.39*** 3,443.31*** 3,046.96***
R2 (overall) 0.117
Firm characteristics, Loan
application, Macroeconomic
conditions yes yes yes yes yes
Branch fixed effects yes yes yes yes yes
Industry fixed effects yes yes yes yes yes
Firm random effects no no no no no

77



Table 14. Foreign currency loan supply: Loans reqused in EUR

This table reports marginal effects from logit esttions for the subsample of loans requested in EUR
only. The dependent variabidJR grantedequals one if the firm received a EUR loan andaéxjpero
otherwise, while all explanatory variables are wkefi in Table 8. Standard errors are reported in
brackets and account for clustering at the indeistanch level. ***, ** * denote significance ate¢h
0.01, 0.05 and 0.10-level.

) 2 3 4) ®)
Medium Amount > Without Repeat
Full sample loans 5.000 EUR  mortgages clients
EUR account 0.007 -0.002 -0.052 0.016
[0.012] [0.013] [0.082] [0.019]
Disposable income -0.002 -0.003 -0.003 0.003 -0.001
[0.002] [0.003] [0.002] [0.010] [0.004]
Leverage -0.005 -0.010 -0.011 -0.041 -0.015
[0.012] [0.011] [0.009] [0.039] [0.019]
Sole proprietorship -0.010* 0.005 -0.009* -0.062*** -0.011
[0.005] [0.007] [0.005] [0.017] [0.009]
Bank relationship 0.000 0.000 0.000 -0.000 -0.000
[0.000] [0.000] [0.000] [0.001] [0.000]
Assets 0.01 7%+ 0.002 0.014*** 0.061*** 0.023***
[0.002] [0.004] [0.003] [0.010] [0.005]
Age -0.004 -0.003 -0.002 -0.009
[0.004] [0.004] [0.004] [0.016]
Requested amount 0.000 0.006 0.000 -0.022 -0.003
[0.003] [0.004] [0.003] [0.015] [0.005]
Requested maturity 0.005 0.010*** 0.008** -0.018 0.019***
[0.004] [0.003] [0.003] [0.013] [0.006]
Mortgage loan 0.085*** 0.027* 0.071*** 0.064***
[0.013] [0.016] [0.014] [0.012]
Spread differential 0.002 0.002 0.003 0.000 0.004
[0.003] [0.003] [0.003] [0.012] [0.004]
EU announcement 0.010 -0.008 0.012 -0.034 0.004
[0.011] [0.017] [0.011] [0.047] [0.018]
Inflation volatility -0.016 -0.024 -0.018 -0.085 -0.027
[0.014] [0.017] [0.013] [0.053] [0.026]
Aggregate FX loans -0.161 -0.073 -0.193 -1.237** -0.442
[0.129] [0.199] [0.133] [0.534] [0.283]
EUR wholesale funding 0.038 0.053 0.033 -0.101 0.204**
[0.051] [0.062] [0.059] [0.181] [0.092]
EUR customer funding -0.092 -0.032 -0.127 0.393 0.226
[0.127] [0.145] [0.131] [0.380] [0.215]
Observations 4,222 935 3,932 1,323 3,175
Method Logit Logit Logit Logit Logit
R2 (pseudo) 0.211 0.162 0.159 0.192
Wald Chiz2-statistic for model goodness-of-fit 104.08***
Branch fixed effects yes yes yes yes yes
Industry fixed effects yes yes yes yes yes
Firm random effects no no no no yes
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3.4.4 Switching loan currency and credit risk

Figure 4 shows that nearly one-third of the foreagmrency loans of the Bank
were initially requested in local currency. Ourulés from Table 13, column (4)
suggest that this finding is partly driven by thank’'s reluctance to lend large
amounts for longer maturities in local currency dndmatching of the currency
structure of its assets to that of its liabilities. Table 15 we examine what this
implies for the quality of those loans which areitsived from local to foreign
currency. Comparing those EUR loans which wereestpd in BGN to those which
were requested in EUR we examine whether the bankoously takes on greater
credit risk by switching the currency of loans.

Unfortunately we do not have precise indicatorthefex-post performance of the
loans in our sample. Moreover, given that the awayeboard of the BGN to the EUR
held throughout our observation period, there cannb exchange-rate induced
defaults on foreign currency loans. However, we assess the ex-ante credit risk
associated with each loan by examining the pridiebavior of the bank. If loans
which are switched from BGN to EUR involve a higlaefault probability we
should find that the Bank charges a higher risknpuen and thus a higher interest
rate on these loans than on otherwise identicasloahich were requested in EUR.
Note that we can conduct this exercise for medioam$ only, as small loans from
the Bank are granted at standardized interest rates

Table 15 examines the pricing of medium loans denated in EUR, relating the
nominal interest rate to firm characteristiegtual loan terms Amount, Maturity,
Annuity loan, Mortgage lognand the requested currendyGN requested In all
specifications we control for macroeconomic cowmdisi and bank-funding with year-
quarter fixed effects. The baseline results reporte column (1) for all clients
confirm that the bank does practice risk adjustecing for the segment of medium
loans. Firms which are more likely to have foreigpome EUR account are more
transparent (noBole proprietorship, Bank relationshipnd are largerAssety pay
lower interest rates on EUR loans. Firms with lalgans and shorter maturities also
pay lower interest rates, while mortgage loans ycdnigher interest rates. The
repayment schedul@fnuity loan does not seem to affect pricing. These findings
are confirmed by panel results for our subsamplepéat clients in column (2).

For the full sample and the panel of repeat cliewts find that firms with loans

which were switched from BGN to EUR pay signifidgritigher interest rates than
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firms with loans which were requested and granteBWR. The results in columns
(1) and (2) suggest that loans with switched cuwydmave on average 12-18 basis
points higher rates. At first sight, this effecpaprs small compared to the average
interest rate of 10.2% for this sub-sample, as a®lo the dispersion of interest rates
for this sample which varied depending on year-gudretween 500 and 600 basis
points. However, the difference is similar in mdgde to the effect on interest rates
of other unfavorable firm characteristics such emdp aSole proprietorshipor not
having a foreign currency accoulR account

The pricing of loans which were switched from BGINEUR suggests that by
offering these loans in foreign currency the Bardyrhe exposing the firm to higher
default risk and itself to higher credit risk. Howee, higher interest rates for
switched loans may also be explained by market panwd bargaining by the Bank.
During our observation period, interest rates ordioma loans in BGN are on
average 38 basis points higher than interest matasedium loans in EUR. As firms
which requested loans in BGN were prepared to payigher interest rate, the Bank
may be simply reaping part of the “saved interggieases” for the firm by charging
higher interest on switched loans.

In column (3) of Table 15 we examine whether thghar interest rate on
switched loans may be explained by market powahefBank rather than higher
credit risk. To this end, we include not only thaimterm ofBGN requestetiut also
its interaction term with the variablaterest differentigl which captures the (risk-
free) difference in local currency and foreign emcy interest rates. If market power
alone explains the higher pricing of switched loamsshould find that the mark-up
of the Bank on switched loans is higher in montheemvthe interest differential
between BGN and EUR funds is higher. Thus we weujgect the interaction term
of BGN requested Interest differentiato be significantly positive. The results in
column (3) show, however, that the main effect d&ENB requested remains
significant and positive while the interaction telBGN requested* Interest
differential is not significant. We conclude therefore that ingher relative pricing
of loans which are switched from BGN to EUR reféebigher default and credit risk
rather than bargaining by the Bank.
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Table 15. Interest rate on medium loans in EUR

This table reports estimations for the sample oflioma loans in EUR only. The dependent variable
Interest rateis the nominal interest rate charged on the |dadisbursement, while all explanatory
variables are defined in Table 8. Standard errerseported in brackets and account for clusteaing
the branch-industry level. *** ** * denote sigmfince at the 0.01, 0.05 and 0.10-level.

1) 2 ®3)
Full sample Repeat clients Full sample

EUR account -0.512** -0.287 -0.509**
[0.201] [0.228] [0.197]

Disposable income -0.091*** -0.068* -0.091***
[0.031] [0.035] [0.031]

Leverage -0.625*** -0.657*** -0.626***
[0.164] [0.171] [0.164]

Sole proprietorship 0.266*** 0.271*** 0.266***
[0.054] [0.084] [0.054]

Bank relationship -0.004* -0.005** -0.004*
[0.002] [0.002] [0.002]

Assets -0.104* -0.133*** -0.104*
[0.053] [0.040] [0.053]

Age 0.063 0.063
[0.056] [0.055]

Amount -0.339*** -0.278*** -0.340***
[0.064] [0.057] [0.064]

Maturity 0.180*** 0.155%* 0.180***
[0.062] [0.056] [0.061]

Annuity loan 0.042 0.014 0.044
[0.195] [0.139] [0.195]

Mortgage loan 0.455*** 0.252* 0.455%**
[0.126] [0.127] [0.126]

BGN requested 0.181*** 0.122* 0.318%***
[0.063] [0.073] [0.118]

BGN requested* Interest differential -0.112
[0.091]

Constant 17.203*** 16.870*** 17.242%**
[0.553] [0.702] [0.553]

Observations 1,473 1,168 1,473
Method OoLS OoLS OoLS
R2 (adjusted / overall) 0.450 0.463 0.450
Branch fixed effects yes yes yes
Industry fixed effects yes yes yes
Quarter fixed effects yes yes yes
Firm random effects no yes no

3.5 Conclusions

In this paper we examine the currency denominabioloans extended to small
firms by one retail bank in Bulgaria. Our analyssbased on credit file data for
105,589 loans over the period 2003-2007. In conta®xisting studies, our data

allows us to disentangle demand and supply sideedri of the currency
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denomination of loans. We observe not only theaaturrency denomination of the
loan extended, but also the loan currency thatregsested by the firms in their loan
application. We can therefore identify how client&mand for foreign currency
loans and the Bank’s supply of such loans aree@l&d firm characteristics, other
loan terms, macroeconomic conditions and the Balmdxlity structure. Our results
suggest that foreign currency borrowing in Easteunope is at least partly supply-
driven, with banks hesitant to lend long-term iodbcurrency and eager to match the
currency structure of their assets and liabilities.

Our results have implications for policy makersotighout Eastern Europe who
have recently taken measures to discourage foigency borrowing in the retail
sector (Rosenberg and Tirpak (2008)). In Hungaojai®d and Latvia, for example,
banks are now forced to disclose the exchangeisk®involved in foreign currency
borrowing and have had to tighten eligibility crigefor such loans. As we find that
foreign currency borrowing in Emerging Europe sedm$e driven not only by
demand but also by supply factors, measures tltaessl only more transparency to
increase borrowers’ awareness of the inherent risks/ not be enough to
significantly curb the extent of foreign currenagndtling. When foreign currency
lending is at least partly supply driven, measuli&e stronger provisioning
requirements on foreign currency compared to lacatency loans as they were
taken in Romania and Croatia should be more e¥fecti

Our results suggest that wholesale foreign currdanging of banks in Eastern
Europe is not the key driver of foreign currencydmg in the region. We find that
foreign currency deposits by customers have a natdnger impact on foreign
currency lending of our Bank. This finding suggetbtat recent attempts to foster
local currency wholesale funding in Eastern Europsgy not be sufficient to reduce
foreign currency lendind Instead, credible macroeconomic policies which
encourage customers to save in local currency neajnéwre promising. A credible
macroeconomic environment would also make banks hesitant to extend large

and long-term loans in local currency.

% Some hedging and local lending facilities haveady been established, e.g. the special purpose
funds TCX, MFX Solutions and MICROFIX (see Abran0@8)). The President of the EBRD,
Thomas Mirow, highlighted several new proposala speech at the 2010 joint conference of the IIF
and EBRD on Financial Systems in Emerging Europe inZagreb
(http://www.ebrd.com/pages/news/speeches/mirow_18@5tml).
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4 The dynamics in requested and granted loan term&hen

bank and borrower interact repeatedly

4.1 Introduction

The nature of a bank-borrower relationship may baracterized as anfutual
commitment” (Boot and Marinc (2008)). Yet, whileethiterature has shown that
banks collect and process a variety of (proprigtarformation and how this may
reduce credit constraints, there is surprisingtyleliempirical evidence on the
evolution of borrowers’ demand for credit and ngeraction with banks’ supply of
credit over bank relationships. This paper makeéirst step to address this
interaction by investigating how requested and @@rioan amounts evolve over
bank relationships and how they are influenced igyipus contractual outcomes in
a sequence of loans.

We employ a unique dataset of matched loan apmitatand loan contracts that
includes both requested and granted loan termseldsas/borrower and relationship
characteristics at the time of loan originationeTdataset consists of nearly 99,000
loans to small enterprises extended by one barulgaria over the period April
2003 to September 2007. As most of these smallsl@me of comparatively short
maturities we are able to follow loan sequence$ wip to nine loans within the
observation period. Analyzing chains of short-tegpeat loans complements studies
that focus on credit lines to assess how bankghesenformation they gather from
multiple interactions with their borrowers (e.g.rger and Udell (1995) and Norden
and Weber (2010a)).

Exploiting the structure of our dataset, we measueelit constraints as the ratio
of requested to granted loan amounts and investigat only how this ratio relates
to firm characteristics but also how it evolves rowequential loan contracts.
Previous papers point out that both demand andlpgpte factors determine credit
availability and loan terms (e.g. Petersen and iR§]®94) and Qian and Strahan
(2007)). In a second step, we therefore study tgdeand granted loan amounts
separately to gain deeper insights into the dyngmucesses on both the demand and
supply side and to determine the borrower’s and#nk’s reactions to the degree of
credit constraints at the previous lodhe dynamic patterns of requested and granted
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loan amounts that arise when borrowers contracategly with the same lender
have not yet been comprehensively established.

The results show that borrowers are consideratdglicconstrained in the outset
of their bank relationships. The most importanted®inants of receiving smaller
than requested loan amounts are being a young ali 8rm at the time of the first
interaction between borrower and bank. This inéigdhat the extent of (publicly)
available information matters for initial differess in credit constraints between
borrowers. Apart from that, a reduction in informatasymmetries resulting from
repeated interactions crucially determines creditstraints. We find that observed
credit constraints decrease over loan sequenchghist effect being most distinct in
the beginning of the relationship. This finding yides a first indication of the
evolution of borrowers’ requests over multiple maiions with the same lender. It
rules out that borrowers overstate their demand Besaction to previous constraints
because this would not induce the observed reduati@redit constraints. We also
find that the decrease in observed credit condtraover time is especially
pronounced for the initially young and small firmghis is a sign for the use of
dynamic incentives at the bank side to overcomermétion problems when
contracting repeatedly with small and opaque boersw

Further disentangling demand from supply effecteeaés that observed credit
constraints decrease over a loan sequence duedovargence of the demand and
supply sides. While both borrowers’ requested dredbiank’s granted loan amounts
rise over time, they differ in their reaction toepious credit constraints. When the
extent of previous credit constraints is large he beginning of the relationship,
requested amounts increase more moderately whemaed amounts increase
more strongly than in the case of no previous cairgs. These findings imply that
borrowers learn from previous experiences. If tleedback they get from an
interaction is negative, i.e. if they receive a Bemahan requested loan amount, they
adjust their request at the subsequent interaetcmordingly to avoid being highly
constrained again. At the same time, the resultéiroo that the bank uses dynamic
incentives to overcome information problems incme@s loan sizes
disproportionately after due repayment when cotitrgaepeatedly. This is in line
with arguments that bank relationships are valubblzuse banks are able to collect
and assess information in due course and benefibwers by better loan terms over

time.
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Our approach differs from earlier papers on theitravailability of small firms
in two important ways. First, in contrast to prexgostudies relying on indirect (e.g.
Petersen and Rajan (1994, 1995)) or equilibriumcaoe (e.g. loannidou and
Ongena (2010)) proxies of credit availability itopides a more comprehensive
measure of credit constraints because it incorpsritan demand. Secondly, while
studies analyzing the influence of relationship dirdh characteristics on the
likelihood of being denied credit do consider loapplications they deal with
borrower rationing (e.g. Cole (1998)). Our study,tbe contrary, is concerned with
loan size constraints for those borrowers who receiedit>®

The main contribution of this paper consists invidimg first evidence on the
dynamic patterns that arise when bank and borroinégract repeatedly by
disentangling demand and supply effects behind rebde credit constraints.
Thereby, it amends existing findings on the sumplle (see loannidou and Ongena
(2010)) and adds to the very recently emergingditee that aims at distinguishing
between demand and supply effects in bank lendyngsing information from loan
applications as well as loan contracts (Brown, ¢tisnmann and Ongena (2009),
Puri, Rocholl and Steffen (2009), Cheng and Deg(2640) and Jimenez, Ongena,
Peydro and Saurina (2010)).

Finally, the panel structure of the employed datasakes it possible to add to the
existing literature on bank relationships from atmoeological point of view by
addressing the fact that borrowers non-randomlyp doat of the sample. We
empirically model this attrition process in a twage procedure that accounts for
sample selection at each interaction between bemownd bank. Cross-sectional
studies may not be fully able to control for poighthanges in the composition of
the pool of borrowers over time (see also loannigiod Ongena (2010). We find that
the extent of credit constraints does not seem #&ftem for selection, i.e. the
probability to take out another loan. While the lgsia reveals that there is an
attrition bias in the data, the main results ateusd to explicitly accounting for the

attrition process.

% Keeton (1979) distinguishes between these two dooh credit constraints. If information is
distributed asymmetrically, banks may ration borosv (type | constraints) to prevent adverse
selection and moral hazard which would negativedpact their profit (see Stiglitz and Weiss (1981)).
Jaffee and Russell (1976) derive that granting tatvan requested loan amounts (type Il constraints)
may serve as a sorting device because borrowels avitutility increase from defaulting are
discouraged from borrowing as their benefits (aeger loan sizes) decrease with rationing.
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The remainder of the paper is organized as folloB&ction 4.2 reviews the
related theoretical and empirical literature. Seti.3 provides institutional details
on the loan granting process and describes thevdaita section 4.4 presents the

findings from the empirical analyses. Section 4abatudes.

4.2 Literature overview

4.2.1 The evolution of requested and granted loann@munts over multiple
interactions

Theories of financial intermediation constitutettbanks are able to accumulate
extensive private information about their borrowettsrough screening and
monitoring (Diamond (1984), Ramakrishan and Tha®84), Fama (1985) and
Boyd and Prescott (1986)). Especially relationdarming, i.e. multiple interactions
with the same borrower over time (Boot (2000)) nseevell suited to provide banks
with (proprietary) information on their custometdultiple interactions with the
same borrower leave room for the bank to set dynamentives to deal with agency
problems in an environment with asymmetric inforimat In the model of Bolton
and Scharfstein (1990) financial constraints aesdogenously as an enforcement
device to ensure repayment because the crediblatthio terminate funding
discourages borrowers from diverting funds. Armeizdde Aghion and Murdoch
(2005) extend this model and show that the efféalymamic incentives may be
reinforced by providing increased funding upon dapayment. Furthermore, the
game-theoretic structure of the two-period modelBgli (2004) explains that
reputation acquisition is essential for borrowersstistain the relationship with the
bank in order to obtain further funding in the fil@uExpanding on this argument,
Egli, Ongena and Smith (2006) highlight that relaship financing allows
borrowers to benefit from better loan terms if ®gic default is easy, e.g. in
countries with weak accounting and judicial staddaiThe reason is that lenders
who finance several projects up-front have to chargry high interest rates to be
compensated for the risk of strategic default. nMMartinelli (1997) provides a
rationale for the specific value of dynamic incees in bank lending to very young
firms that have not yet established a credit hystmrreputation.

Summarizing, dynamic incentives provide a way & & borrower’s repayment

ability and willingness with small loan amountstie beginning of the relationship.
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Loan amounts then gradually increase upon positgayment behavior so that
setting dynamic incentives serves as an enforcedmrite and enables the bank to
closely monitor the borrower in early stages of tektionship’’ Therefore, we
expect granted loan amounts to increase over regpeatteractions between
borrowers and banks. Besides, the increase is &géa be more pronounced for
informationally opaque borrowers such as youngdirm

Models dealing with the borrower side in bank-barmeo relationships mainly
concentrate on the costs (Sharpe (1990), RajarR{l88 von Thadden (2004)) and
benefits (Boot and Thakor (1994), Chemmanur andytieti (1994) and von
Thadden (1995)) borrowers incur from multiple iatgions with the same lender.
However, multiple interactions between borrower aadk may be interpreted as a
strategic game in which both actors have to ledroutithe game and the other
player. Requested (and granted) loan amounts trerpbssibly depend on previous
outcomes of loan contracting.

Considering borrowers’ behavior, two scenarios s@essible when borrowers
approach the bank for the first time, request gagetoan amount and are granted
only a lower than requested amount after the firramalysis. On the one hand,
borrowers may learn which projects the bank wilsgibly finance and which loan
amounts to request when applying for further lo&hwsh an adaptation of requested
loan amounts should reduce observed credit conttrasver loan sequences.
Besides, it implies that borrowers who were grandedonsiderably lower than
requested amount at the previous interaction shalalte a more moderate request at
the next interaction compared to borrowers whoiveckthe amount they requested.
The literature on borrower behavior in the creddérket is scarce. For instance,
Agarwal, Driscoll, Gabaix and Laibson (2008) modetl test learning dynamics in a
credit card market where clients seem to learnvtmdapaying future fees through
negative feedback, i.e. the experience of past fees

On the other hand, it seems plausible to assuniebtiveowers who received a
lower than requested loan amount at the previodsraation may react by

overstating the requested amount for the next Baordingly. This implies that

37 This concept of starting small is also establisiredhe corporate finance literature (e.g. Tirole
(2006)) to model so-called staged financing, in ithdustrial organization literature to explain the
development of business partnerships in statesgdrtainty (e.g. Rauch and Watson (2003)) and in
the venture capital literature when venture prgjere financed under uncertainty and the threat of
moral hazard (e.g. Bergemann and Hege (1998) andy\&fad Zhou (2004)).
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observed credit constraints would persist, esgdgcial the beginning of a bank
relationship, although granted loan amounts pen&gincrease. A parallel argument
can be found in papers that investigate overbiddirtge fixed-interest repo auctions
the European Central Bank (ECB) used to condfuBased on the stylized repo
game model of Nautz and Oechssler (2003), Ehrh2@01) shows in an
experimental study that bid sizes as well as thenof overbidding increase over
time when the planned allotment is smaller thardéid’ true demand. Bidders are
found to follow a myopic best-reply behavior, ifer the current bid they take into
account the ratio of their true demand to theiiviaial allotment at their previous
bid. Nautz and Oechssler (2006) confirm these exyertal findings analyzing data
from the ECB and the Bundesbaiik.

4.2.2 Related empirical studies

This study contributes to three strands of the engdi banking and finance
literature: relationship lending, demand and supgdfects in bank lending and the
determinants of credit availability for small firms

Empirical studies on relationship lending have usadriety of proxies such as

the length, number, scale and scope of bank rektips to capture the intensity of
the relationship and the extent of asymmetric imi@tion. Yet, it is not clear from
this approach how exactly banks collect and prosdgssmation. One possibility for
banks to gather information over time is to obsehgdr borrowers’ usage of credit
lines (Berger and Udell (1995)). While Jimenez, ép@mnd Saurina (2009) examine
the determinants of credit line usage, Norden areb& (2010a) find that banks
indeed use the information gained from observingdwers’ credit line usage and
account activity in managing their relationshiper Fistance, if banks receive early
warning signals from limit violations, they increasredit spreads on subsequent
loans made to these borrowers. Puri, Rocholl areffedt (2010) confirm that
observing the usage of credit lines provides bamits the most valuable private

information.

¥ In these auctions, the ECB announces a repo natdanks simply state which amount they would
like to receive at this cost. If total bids exceled planned allotment, banks are rationed propuatip

to their bids.

% The myopic best-reply behavior may be an argurf@moverstated requested loan amounts at the
second interaction between borrower and bank insetting. However, the bank is likely to react to
such a behavior while the repo auction procedupaiisly mechanical on the central bank’s side.
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This study complements the literature on informatiproduction in bank
relationships by analyzing a chain of short-teripesd loans as another possibility
for banks to gather information from multiple irdgetions with the same customer.
Following bank and borrowers from their first irdetion over several loan contracts
allows us to explore how banks make use of dynanuentives to deal with risks
arising from asymmetric information and how thiarl@ng process translates into
granted loan terms.

Very few recent papers examine demand and suppéctefin bank lending.
Cheng and Degryse (2010) find that the introductidna public credit registry
alleviates informational barriers and reduces ¢reationing in the Chinese credit
card market when studying demand and supply segpar&tocusing on the impact of
macroeconomic and financial shocks on bank lendimyenez, Ongena, Peydro and
Saurina (2010) study how the balance-sheet strergjttSpanish banks and firms
influence credit availability thus separating dechasnd supply effects on the
probability that a loan request results in a loeanged. Concerning their relationship
measures, they observe that longer and fewer eatanships positively influence
credit availability. Puri, Rocholl and Steffen (Z)Gexamine how the US financial
crisis affected retail bank lending at German sgwibanks. They find that demand
decreases at all savings banks while savings lthaksvere affected by the financial
crisis reject substantially more loan applicatitimsn non-affected banks. They also
find that loan applications of customers with poasd relationships with an affected
bank are less likely to be rejected than thosesaf customers.

This paper extends the existing evidence on denaaddsupply effects in bank
lending by explicitly exploiting a panel data stuwe and analyzing requested and
granted loan amounts in a sequence of interachetween borrowers and a bank. It
is, to the best of our knowledge, the first studyptovide evidence of the dynamic
patterns that arise on both the demand and thdyssigle when bank and borrowers
contract repeatedly over time. In that respeds tlosest to loannidou and Ongena
(2010). Using a panel dataset, they follow borr@emaver several interactions with
lenders and study contracted loan terms beforeadted borrowers switch banks.
Thereby they are able to establish the dynamiepsattthat arise on the supply side
when firms start new relationships and interacteadgpdly with one lender. This

paper adds the demand side to the analysis. Sthéaliterature has been relatively
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silent on how exactly loan negotiations wrand how bank and borrower react to
previous contractual outcomes.

Finally, this study relates to the literature oe thfluence of bank relationships
on credit availability of small firms. Existing einipal studies generally find a
positive relation between various measures of ioglahip strength and credit
availability. Petersen and Rajan (1994, 1995) usendirect measure of credit
constraints, the percentage of trade credits @a®l They find that the length and
scope of the relationship and borrowing from fedenders positively influence
credit availability. While these papers have est@bld the value of close bank
relationships on the availability of credit for diMfams, they have not been able to
directly observe borrowers’ requests and relatentteethe actual loan terms granted
by the bank. Without this information, it is noteal whether the indirect proxy
captures that borrowers received a smaller thamestgd amount or no loan at all.

Harhoff and Korting (1998) also find a positive lugnce of borrowing from
fewer lenders on credit availability. Cole (1998)daAngelini, Di Salvo and Ferri
(1998) establish that the valuable private infoioraseems to be gathered very early
in the relationship. Machauer and Weber (1998) iconfthat close bank
relationships are beneficial for firms since théyamn more finance when borrowing
from their hausbanks, while Elsas and Krahnen (L98®I that especially risky
borrowers benefit from bank relationships. Sco@0@ shows that loan officer
turnover, which is connected with a loss of sofoimation, is positively related to
the probability that banks deny credit. Finally,d@ahorn (2007) and loannidou and
Ongena (2010) find that bank relationships playrial role in obtaining larger
contracted loan amounts.

This paper uses a more comprehensive measuredif evailability: the ratio of
requested to granted loan amounts for those borsomeeiving credit. One caveat
to this approach, however, is that it assumes tqdeand granted loan amounts to
mirror ‘real’ demand and supply although both mag Oriven by strategic
considerations. Whereas the dataset at hand daeslow us to fully resolve this
Issue, it takes the analysis of credit availabiitye step further by incorporating loan
applications and shedding some first light on etyit processes.

0 One exception are the papers studying borrowegaiing power (e.g. Uchida (2006), Santos and
Winton (2009) and Grunert and Norden (2010)).
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4.3 Data and methodology

4.3.1 The data and the Bank’s loan granting process

The dataset used in this study comprises all aprio&ns, credit lines and

overdrafts to firms extended by one Bulgarian bémaceforth called the “Bank”)
between April 2003 and September 2007.

Table 16. Variable definitions

Variable

Definition

Dependent variables

Requested-granted ratio

Requested amount
Granted amount

Loan characteristics

Requested loan amounslzra of granted loan amount (Log)
Requested loan amount (Log EUR)
Loan amount as stated in loan adrittag EUR)

Previous constraints

Requested maturity
Granted maturity
Fixed capital loan
Annuity loan
Branch

Indicator for extent of credibstraint at previous loan
Requested loan maturity (Logth®)n
Loan maturity as stated in loamtiaet (Log months)
Loan is for fixed capital finamg (1=yes, 0=no)
Loan is an annuity loan vs. creditlior overdraft (1=yes, 0=no)
Branch dummies which are one for the branahgranted the loan

Asymmetric information indicators

Times

Bank relationship
Initially young
Initially small

Loan officer change

Firm characteristics

Number of times the client borrows from babkurrent loan

Months since first contact between bank and chgmlisbursement
date

Firm age was below or equal to two years when fisstowing
from bank (1=yes, 0=no)

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

Firm experienced a loan officer change during donadf previous
loan (1=yes, 0=no)

Age
Sole proprietorship
Assets

Asset growth

Leverage
Disposable income

Industry

Firm age at disbursement date (Log years)
Firm is sole proprietorshipyés, 0=no)
Total assets of firm at disbursement datg EUR)
Difference between total assets at current anddast
disbursement as a share of total assets at lastisaursement
Total debt as share of total assetsrfdirdisbursement date
Total disposable income per mantlisbursement date (Log EUR)
Industry dummies which are one if firm belongs e @f the

following sectors: Agriculture, Construction, Maauafuring, Trade,
Transport, Tourism, Other services

The Bank is a nationwide full-service bank withaage branch network in both

urban and rural areas. It provides credit and ofimancial products (e.g. savings
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products, payment services, credit cards, leasmgjivate and business clients with
a special focus on lending to small enterprises. dach loan the dataset includes
information from the borrowers’ loan applications the loan terms that were

requested. We match this information with datatanactually granted loan terms as
stated in the loan contracts as well as with boerogharacteristics and relationship
indicators at the time of loan origination. Defiaits of all variables are provided in

Table 16.

All observations with missing loan or firm-level tdaare excluded. Since the
following empirical analysis focuses on the evauatof requested and granted loan
sizes and their relation over a loan sequencdpailfls after the ninth are excluded
due to very few observations in these categorieseB on the fact that interest rate
and collateral requirements are fixed for smalhkbavhereas they are individually
negotiated in the loan granting process for medioams (loans with amounts of
more than 50,000 EUR), eventually all medium loares excluded from the main
analysis. This leads to the final sample of 98,kféihs to 58,642 firms comprising
32,832 single loan clients and 25,810 repeat diwiith loan sequences of up to nine
loans.

At the heart of the Bank’s lending technology igharough analysis of the
borrower’'s debt capacity. Approaching the Bank,ocardwer first of all meets a
Client Advisor who assesses whether the borroweetsnghe Bank’'s basic
requirements. If the borrower does so, she haslto fa loan application form. To
begin with and most importantly, she is asked thcate her preferred loan amount,
maturity and currency and the purpose of the lo@he also has to provide
information about the firm, other bank relationsdaime amount she can spare
monthly for the repayment of the loan. In a nexéepstthe Bank’'s credit
administration prepares information on the borrdsveredit history with this Bank
and other banks to check her repayment behaviorl@adty to the Bank. At the
same time, the loan officer conducts the finanaralysis which includes a personal
visit to the borrower’s site. Eventually, the loafficer presents the customer’s
request and the suggested loan terms togethertatinformation gathered during
the financial analysis to the Bank’s credit comegtivhich makes the final decision
on the granted loan terms. Collateral requiremant} interest rates are fixed and

consequently do not play a role in the individuzdn contracting process for our
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sample of small loans (loans with amounts of up@@00 EURY! Therefore, we
will not explicitly consider these loan terms thghwut the empirical analysis.

Concentrating the analysis on small loans from losugk in an emerging market
provides an ideal ground for studying the influenmie bank relationships on
requested and granted loan terms because informadsymmetries are presumably
severe. Thebank’s standardized loan contracts for small lok@/e only loan
amount (and maturif$) as means for the bank to deal with borrowersditngsks.
The sample is therefore well suited to study thpisichent of these loan terms
during the loan granting process. Finally, sinalthan granting process is the same
for all observed loans possible heterogeneitydsiced at this level.

4.3.2 The ratio of requested to granted loan amoust

Since we observe requested and granted loan amwerdse able to establish the
extent to which borrowers receive a smaller loaro@mh than they requested. We
denote this as observed credit constraints and uredsby theRequested-granted
ratio (the higher the ratio the more constrained thedveer). Table 17 reveals that
the Bank’s decision to grant smaller than requeatadunts strongly depends on the
extent of asymmetric information. To clearly capttine effect of different levels of
asymmetric information between borrowers and toassp it from the effect of
repeated interactions over time only first loars iacluded in the calculations. Two
proxies for firm opaqueness widely used in the bankterature are firm age (e.g.
Berger, Klapper and Udell (2001)) and firm sizeg(éBerger and Udell (1995) and
Petersen and Rajan (1995)). We defmegally youngfirms as those with firm age of
up to two years at their first loan because sucmgihave not had the time to
establish a public track record (see Petersen ajanR1994)). To definénitially
smallfirms, we follow Petersen and Rajan (1995) and #j¢ sample at the median
value of firm size at the first loan. Besides, issware presented for the two
subsamples of single loan vs. repeat clients tesaswhether the extent of observed

credit constraints influences the borrower’s decigp request a further loan.

“1 With 85% of loans having an amount below 10,000REthere should be only very few loan
sequences that may have grown to loan sizes alih06GEUR.

“2 Since amount and maturity are found to be compteamg contract terms, the analysis mainly
focuses on requested and granted loan amounts.
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Table 17 shows that loan size constraints are fasgntly larger for thdnitially
youngthan for the initially old firms and that this tésholds for the single loan and
the repeat clients. Findings for thatially small vs. initially large firms are very
similar with differences between the two groupsige@ven more pronounced. Thus,
Table 17 clearly indicates that these measuressyrhmetric information play an
important role in the Bank’s decision to grant avéo than requested amount.
Interestingly, the difference-in-difference estigmt(in bold) show that these
differences between the initially young vs. old amitially small vs. large firms are
significantly larger for the single loan clientsowever, taking a closer look at the
single loan vs. repeat clients in the last colurhtihe table reveals that differences in
loan size constraints between these groups are osgoally very small.
Furthermore, it is the group of repeat clients temperiences significantly larger
constraints at their first loans if they are iflyiaolder or larger. Taken these results
together, the extent of observed credit constraglttes not seem to (negatively)
influence the incidence of borrowing repeatedlynfrthe Bank. Therefore, we will

pool all borrowers in the regression analysis.

Table 17. Asymmetric information and theRequested-granted ratio at first loans

This table reports the averaequested-granted ratifor Single loan client{borrowers with only
one loan) andRepeat clientgborrowers taking out more than one loan durirgahservation period),
for different subsamples based on the asymmetfarrimation indicatorsinitially young (old) firms
have a firm age below or equal to (above) two yedren first borrowing from the Banknitially
small (large) firms are of firm size below (equal to avove) the median firm size based on total
assets when first borrowing from the Bank. Thedadlso provides t-tests for differences between
groups (lifferencé and F-tests for differences between pairs of gsddifference-in-differende ***,

** * denote significance at the 0.01-, 0.05- and-vel. Only first loans are included to sepathte
effect of the asymmetric information indicators frahe effect of repeated interactions 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 = 11,334 1.33 1.32 0.01
Initially old firms, N = 41,848 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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Figure 6. TheRequested-granted ratio by loan sequence

This figure displays the evolution of tHRequested-granted ratidhe indicator for the extent of
observed credit constraints, over the loan sequiemabe full sample and different subsamples based
on the asymmetric information indicatotsitially young (old) firms have a firm age below or equal
to (above) two years when first borrowing from Benk. Initially small (large) firms are of firm size

below (equal to or above) the median firm size Hase total assets when first borrowing from the
Bank.
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The main measure of relationship strength is tren laumber indicating how
many interactions between the borrower and the Banlk taken place providing the
Bank with the opportunity to monitor borrowers atwd observe their repayment
behavior. Figure 6 displays tiRequested-granted ratiover the loan sequence for
the subsample of repeat clients and its variougrsulps based on the age and size
indicators of asymmetric information.

Figure 6 shows that observed loan size constrdetsease considerably over an
average loan sequence. For the full sample, loae sionstraints decrease
significantly in the beginning of the loan sequemican 1.24 to 1.07 between the
first and the fifth loaf? Thus, using this more comprehensive measure dfitcre
constraints confirms findings from previous studidsat employ indirect or
equilibrium outcome measures for credit availapi(g.g. Petersen and Rajan (1994)
and loannidou and Ongena (2010)). The observeatdserin loan size constraints is
a first indication of the dynamic patterns that nii@yat work. On the Bank side, the
application of dynamic incentives, which includergasing loan amounts upon due
repayment (e.g. Armendariz de Aghion and Murdo@08)), lead to a reduction in
observed constraints. Alternatively or simultandgugarning from past experience

on the borrower side may explain the observed ipaéte well. An explanation which

“3 To rule out that the observed pattern is driverchgnges in the bank policy over years, we also
investigate loan sequences that start in diffeyeatrs and find similar patterns no matter when bank
relationships begin.
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can be ruled out from these results is that borrsvewerstate their demand as a
reaction to past constraints because such a behaweold not decrease the ratio
between observed requested and granted amountg) dioe first few interactions.

Furthermore, Figure 6 shows that all subgroupsrofsf experience considerable
reductions in loan size constraints in the begigrohtheir bank relationships. This
decrease is significant and particularly strongMeen the first two loans for the
Initially young (from 1.32 to 1.15) andhitially small firms (from 1.31 to 1.16).
Apart from that, thelnitially young firms which have no or little proof of their
viability available at that stage face significgrtigher loan size constraints than the
older firms in the beginning of their relationshipsich is consistent with the
rationale provided by Martinelli (1997). Similarlinitially small firms experience
significantly higher credit constraints up to loammber five when comparing them
to the initially larger firms. Note that all indieal differences are significant at the
0.01-level using a Student’s t-test.

Figure 6 suggests that the information which batiniBand borrowers may gather
through repeated interactions reduce observed da@anconstraints with this effect
being most pronounced for the first few interacsioA crucial part of the following
empirical analysis will be concerned with the detelants of loan size constraints
and, most importantly, the underlying dynamics fom borrower and Bank side over

the course of a bank relationship.

4.3.3 Determinants of the ratio of requested to graed loan amounts

As a basis for the analysis of dynamic processelsotim the demand and supply
side, we start with studying the factors that iefine the degree of observed loan size
constraints in the sample in two steps. First, st@m@ate an OLS model for the full
sample withRequested-granted ratig as the dependent variable. With larger values
indicating higher credit constrainBequested-granted rafiq is the requested loan

amount as a share of the granted loan amount okiiem i receives in periot

Requested-granted ratig = a +B1Ait + BoFit + Pslk + PaBi +PsTe + @xr  (5)

Ai: is a vector of indicators measuring the level frametric information, fis

a vector that includes firm characteristics cotitigl for firm risk and capturing
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further aspects of firm opacity, whilg Is a vector of loan characteristics. Finally, B
and T, are vectors of branch and time dummies accourfinghe branch-specific
(such as local competition) and general (such asraeaonomic and monetary
conditions, the Bank’s refinancing situation and Bank’s prevailing interest rate
and collateral requirements for small loans) emmment at the time of loan
disbursement.

In a second step, we estimate outcome equatioay%) panel model with firm
fixed effects to control for any unobserved borroweterogeneity that may have
been ignored in the previous analysis and that imyence theRequested-granted
ratio. In contrast to the OLS estimator, the fixed efesstimator only accounts for
the within variation of all variables, i.e. theianation over a loan sequence for each
borrower, and not for their variation between d#f@ borrowers. This concentrates
the analysis on the factors that determine diffeesnin credit constraints over the

course of individual bank-borrower relationships.

Indicators of asymmetric information

The variableTimesindicates the number of the current loan and nreasthe
intensity of the bank-borrower relationsfifpMost importantly, it captures the
dynamic patterns that arise along a chain of icteyas between borrowers and the
Bank. To allow for non-linear effects we include thummy variable§imes_2, ...,
Times_5 (which pools interactions number five to nine hesm of the fewer
observations in these categories and because #oeigteve analysis has displayed
that most of the action happens in the beginninidpefrelationship) and u§emes_1
as the reference categdhry.

Martinelli (1997) suggests that young firms with@utredit history or reputation
are initially loan size constrained to provide thenth an incentive to repay and
obtain larger loan amounts in the future. We inelide dummy variablénitially
youngto capture whether a firm was young, i.e. its faeugpe was below or equal to
two years, when borrowing the first time from thanB. To study whether dynamic

incentives are indeed particularly strong for allfi young firms we assess the

“ We do not include the duration of Bank relationshipto measure the level of asymmetric
information because it is highly correlated wittmes However, rerunning all regressions wigank
relationshipinstead offimesreveals qualitatively and quantitatively very damiresults.

5 We also test for the differences in adjacent tiduenmies and find that they are significant in all
specifications.
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interaction effectsTimes_2*Initially young, ..., Times_5*Initially youn§imilarly,
the dummy variablénitially small indicates whether a firm was comparatively small,
l.e. its size in terms of total assets was belosvrttedian firm size, when borrowing
for the first time from the Bank. To assess whettiere is indeed a differential
effect of initial firm size on credit constraintyey loan sequences the interaction
effectsTimes_2Initially small,..., Times_5*Initially smabre included.

When a borrower applies for a loan, it is the lodficer with whom interaction
takes place and who collects all the borrower-djgedata necessary for the
subsequent decision on whether to grant a loanuaggr which conditions (see
Berger and Udell (2002), Stein (2002) and for emairpapers using loan officer
information e.g. Liberti (2005), Scott (2004, 200&)chida, Udell and Yamori
(2006), Beck, Behr and Guttler (2009) and LibentidaMian (2009)). If the
information gathered by the loan officer cannotyfilde transmitted within the bank,
which is likely for qualitative soft informationapt of it is lost in case a loan officer
change takes place. This loss is most extreme wiestoan officer leaves the bank
but might even matter when responsibilities areheduled within the bariR. The
variableLoan officer changes included in the analysis indicating whether liban
officer has changed during the duration of the jmev loan. If there was a previous
change, some of the effects of a close bank-reisiiip on the reduction of loan size

constraints may be tempered.

Firm and loan characteristics

The included firm characteristics are further imdaocs of asymmetric information
and control for borrower risk. Sole proprietorshigge more opaque than
incorporated firms because they do not have to igeocertified annual reports
according to Bulgarian law, hence the dummy vae&le proprietorshipequals
one if the firm is a sole proprietorship and zetloeowise. Borrowers that are highly
indebted face a higher risk of default in case>démal shocks to their income so
that we introducd_everage the firm’s total debt as share of its total assatthe

disbursement date of the loan. A firm with littiedncial scopelisposable income

“® The loan officer changes observed in the datasstlynoccur because loan officers are promoted
within the Bank or because they leave the Bank. Bémek does not follow a policy to regularly rotate
its loan officers internally to avoid too closeatbnships between clients and loan officers thighin
lead to decisions rather based upon personal cenagidns than objective judgements (see Hertzberg,
Liberti and Paravisini (2010) for positive effedtsloan officer rotation).
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(measured in log euro)) to react to unforeseen touits income is more vulnerable
to external shocks and thus more risky becausegb@yment of the loan may be
endangered more easily. To account for all remgindifferences in firm
characteristics the regressions contain séveastry dummies

One loan characteristic which raises little concésnbe endogenous to the
determination of all other loan contract termshis Eixed capital loanvariable. It
indicates whether a loan is for fixed capital fingug or working capital otherwise,
which is induced by the purpose of the loan and fimedetermined (exogenous) to
the decision on other loan terms. If a loan isrded for fixed capital financing, the
underlying asset may be sold in case of defauletowg the risk associated with such
loans. Similarly, amAnnuity loan(dummy variable which is one if the loan is an
annuity loan and zero if it is a credit line or cdaft) may be considered less risky
because of its regular repayment schedule.

Finally, loan maturity is possibly endogenous te tletermination of loan amount
and its inclusion in the regressions would biasd$tmates. Studying requested and
granted loan amounts and maturities reveals thtt loan terms are complements
because for 67% of all loans they are adjusted timtosame direction, i.e. requests
for both loan terms are either higher, lower orada both granted loan terms. The
Spearman rank correlation between Requested-granted ratiand the ratio of
requested to granted maturity is 0.4324 and sicamti (p-value < 0.01) which means
that the two variables are not independent. Thezefave concentrate the main
analysis on requested and granted loan amountsvblufprovide some further

evidence on requested and granted maturities iaxtensions.

4.3.4 Requested and granted loan amounts and thalevelopment over time

When borrowers and Bank interact repeatedly theth bearn about the other
party’s behavior and its reaction to the own betiawhich, in turn, may influence
the outcome of the following interaction. Theseexsp are studied in a panel model
with firm fixed effects because the interest linghe factors that affect changes in
requested and granted loan amounts and their aelatver borrowers’ loan
sequences. Introducing previous experience intorédgeessions adds a dynamic
component to the model. However, we have to reffiamm estimating a dynamic

panel model since in our setting the time interyaktween adjacent loan numbers)
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differ between sequences of observations. To rethedias that would arise from
the direct introduction of a lagged variable inieedl effects regression, we use
Previous constraintsnstead, a categorical variable based on the degfecredit
constraints at the previous loan to account for éfiect which the previous
experience to receive a smaller than requesteddoaunt has on current behavior.
The variable is O if the previous loan carries ghbr granted than requested loan
amount. It is 1 if requested amount equals graatadunt at the previous loan, 2 if
the borrower experienced high constraints at tlevipus loan Requested-granted
ratio between 1 and 1.67) and 3 if the borrower expeéérvery high constraints at
the previous loanRequested-granted ratlarger than 1.67).

The dependent variables aRRequested amoupt and Granted amounj
indicating requested and granted loan amountsofneluro) for loark that firmi

receives in periott

Requested amouypt = a + B;1Previous constraings

+B2Ai ¢ + BaFit + Palk + PsTe + Gkt (6)
Granted amount: = a + pB;Previous constraints
+B2Ai¢ + BaFit + Palk + PsTe + Gt (7)

In this model aincludes the firm fixed effects,Ais a vector of indicators of
asymmetric information, while; Fand L are vectors of firm and loan characteristics.
The vector T contains time dummies accounting for the macroecon
environment as well as the Bank’s prevailing fixahtract terms for small loans at
the time of loan disbursement.

To capture how requested and granted loan amoualgeeover a loan sequence
the variableTimes (measured by the dummy variablésnes_3,..., Times_%ith
Times_2now serving as the reference category in this mhyoaetting) is included.
The interaction effects Times 3*Previous constraints,..., Times_5*Previous
constraintsare included to study whether the relation betwienintensity of the
bank relationship and the requested or granted doaount differs by the extent of
credit constraints experienced during previousrauigons.Loan officer changes
used as an additional measure for the extent ommamtric information and
relationship strength. It is not only expected #oregatively related to granted loan

amounts due to a loss in private information bsbaio requested loan amounts
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because borrowers often follow their loan officezsorting some of their financial
activities to other banks.

Requested and granted loan amounts will furtherndeqend on firm and loan
characteristicsAge Assetsand Disposable incomeontrol for credit risk, financial
transparency as well as the investment opportsnaidirms. Older and bigger firms
are likely to plan larger investment projects theguesting larger loan amounts. At
the same time, they may also receive larger loanuats because they are more
financially experienced, less risky and more tramspt. We further includésset
growthto control for the fact that previously loan sastrained firms may request
smaller loan amounts than previously unconstralmadowers simply because they
are hampered in their growth option®verageis a measure of the firm’s already
exhausted debt capacity and should be negativéyeceto requested and granted
loan amounts. FinallyFixed capital loanand Annuity loanare expected to be
associated with larger granted loan amounts dukeio relatively lower credit risk.
Besides, investments in fixed assets may be mdiieutli to split. Again,Requested
maturity and Granted maturityare not included because they are complements to

requested and granted amount.

4.3.5 Summary statistics

Table 18 presents summary statistics for the indisaof asymmetric information
and the loan and firm characteristfésPanel A displays sample means for these
variables over the loan sequence and showsReguested amourand Granted
amountincrease considerably over a bank-borrower reiahg nearly doubling on
average between the first and the ninth loan.

Early loans in a loan sequence are more likely éoused for fixed capital
financing whereas later loans are more often irgdrfdr working capital purposes.
Apart from that, firms tend to start their bankatenship rather with loans than
other financial products having been with the borkonly 1.15 months on average
when receiving their first loan. These observatiolcate that bank relationships
regularly start with investment loans and onlydaemprise other financial products

such as current accounts with overdraft facilities.

" The table displays the untransformed values fenvriablesRequested amour®ranted amount
Requested maturitsranted maturityAge AssetsandDisposable income
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Loan officer changes seem to be a frequent phenomsmn that between 23% and
38% of loans are granted by loan officers differéwim those that granted the
previous loan. While firms show relatively low lés®f indebtedness witheverage
not exceeding 26%, the variabl&ole proprietorship Assets Asset growthand
Disposable incomendicate that firms grow substantially over timéhe variable
Initially small supports this explanation. It reveals that thegpprbon of loans made
to firms which were comparatively small when théarted to borrow is stable up to
the sixth loan, which means that the very sma#inté do not gradually drop out of
the sample.

Finally, the majority of firms take out up to folmans at this Bank. Since most of
these loans have comparatively short maturitiesreths nevertheless a sizeable
number of borrowers with loan sequences of up ne hvans despite an observation
period of only 4.5 years. This justifies the usepahel methods in the empirical
analysis to account for the evolution of loan teat@ng these chains of interactions
between Bank and borrowers.

Panel B of Table 18 presents statistics for thesulmssamples of unconstrained vs.
constrained loans. Interestingly, column (1) shtved those firms which receive the
same as or a larger than requested loan amourbiernly a slight difference in
requested and granted maturities. On the cont@lymn (2) shows that firms
which are credit constrained are granted equivigleshorter than requested
maturities. This is a further indication that loaamount and maturity are
complementary contract terms rather than substitute

The credit constrained firms in column (2) borrowaverage less often, are more
likely to be young and small at their first loang ayounger in general and have
shorter bank relationships than the unconstraim@asf(column (1)) so that they
seem to be the less experienced borrowers. Theglsweclearly smaller in terms of
total assets and disposable income implying that Bank may deal with their
possibly greater risk by limiting granted loan sizé\ t-test confirms that these
differences in firm characteristics are statisticalignificant at the 0.01-level when
comparing the two groups. Interestingly, both gsule not significantly differ in

their Asset growth
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Table 18. Loan and firm characteristics: descriptie statistics

Panel A. Sample means by loan sequence

This table displays summary statistics for the Jdam and asymmetric information variables. Seél€al6 for definitions of all variables. Note tHat all otherwise log-
transformed variables the statistics are calculbyedsing the original values.

Times 1 2 3 4 5 6 7 8 9

Loan characteristics

70T

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 subsamples of unconstrathvs. constrained loans

*xx kk % denote that variables are significantlgifferent from each other at the 0.01-, 0.05- arid 0
level using a two-sided t-test.

Unconstrained  Constrained
1) 2 -
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***
4.4 Results

4.4.1 Determinants of the ratio of requested to grated loan amounts

Table 19 displays the regression results on therohants of theRequested-
granted ratiobased on estimations for both the full sample tedpanel of repeat
clients. Regressions for the full sample includdustry, branch and year-month
dummies, but they do not include the variab&an officer changdecause for all
first loans this variable is zero by definition atitus its effect is diluted. The
regression for the subsample of repeat clientsided firm fixed effects to account
for unobserved firm heterogeneity and year-montinmies. The branch dummies as
well as the variablesnitially young Initially small and Sole proprietorshipare
excluded from this regression due to (almost) niiwivariation. Standard errors are

reported in parentheses and are adjusted for dlgtat the firm level.
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Table 19. Relationship effects on credit constraiist

Column (1) includes results for the full samplenfran OLS regression and column (2) reports results
from a fixed effects regression for the subsamplRepeat clientgloans disbursed to firms that take
out more than one loan from the Bank during theeplation period). Standard errors are reported in
parentheses and account for clustering at the Iéwal. The dependent variabRequested-granted
ratio is the requested loan amount as a share of thmtegkdoan amount and indicates the extent of
credit constraints. All explanatory variables aefiked in Table 16. ***, ** * denote significancat

the 0.01-, 0.05- and 0.1-level.

@ )
Full sample Repeat ckent
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) (0.011)
Times_4*Initially young -0.042%** -0.021
(0.013) (0.016)
Times_5*Initially young -0.071%x* -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) (0.011)
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) (0.011)
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) (0.011)
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Table 19. Cont.

Constant 0.448*** 0.368***
(0.019) (0.037)
Observations 98,987 64,075
Method OoLS Panel FE
R2 (adjusted / within) 0.069 0.040
Industry-fixed effects yes no
Firm-fixed effects no yes
Branch-fixed effects yes no
Time-fixed effects yes yes

Effects of asymmetric information indicators anmaifiand loan variables

Column (1) of Table 19 presents OLS estimatesHerftll sample. The results
confirm that firms with more intense bank relatioips and more transparent and
less risky firms experience lower observed crealitstraints.

The variablesTimes_2, ..., Times_&apture the effect which the intensity of the
bank-borrower relationship has on observed loar sanstraints for the initially
older and larger firms. The more often such a firarows from the Bank, the less
credit constrained it is with credit constraintemasing most distinctly between the
first two interactions (3.2%). Those firms that &méially young or Initially small
experience credit constraints that are higher thase for the initially older (5.7%
on average) or initially larger (5.1% on averagen$. The significantly negative
coefficients for the interaction effects dfmes_2, ..., Times_&nd Initially young
andInitially small respectively indicate that the reduction of credihstraints over a
loan sequence is more pronounced for initially yyemand smaller firms. For
instance, between the first two interactidmgtially young firms experience on
average an additional 4.3% decrease in loan simsti@nts compared to initially
older firms. Foinitially small firms this additional decrease is 5.0%.

The additional firm and loan characteristics shbat bbserved credit constraints
also depend on the general financial transparefidjpeo firm and the observable
credit risk. Larger firms in terms d@isposable incomand firms taking out &ixed
capital loanare less credit constrained. Since firms with ntbsposable income are
less vulnerable in case of external shocks to thesiness and since fixed capital
assets may be sold in case of default these loaysb@ considered as less risky.
Besides, investments in fixed assets may be mdfieutti to be split which leaves
less scope for loan size constraints. At the same, tfirms that show a higher

Leverageare more constrained further indicating that ttenlBis concerned with
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observable credit risk when constraining credittp8aingly, Sole proprietorships
which are considered to be less transparent tharporated firms face lower credit
constraints. Nevertheless, the Bank may assesstthemless risky because of their
owners’ unlimited liability and because the firmmagement does not easily change.
These results provide information on the criterithmest matter for observed credit
constraints. While the economic impact of the addd#l firm characteristics is
relatively small, being a young or small firm wh&tarting the bank relationship are
important factors of receiving smaller than reqeddban amounts. The generally
higher constraints fanitially youngandinitially small firms indicate that the extent
of (publicly) available information between borrawematters for being credit
constrained. Besides, the more pronounced reducti@bserved credit constraints
over time for the initially young and small firmsplies that the positivenformation
from due repayment is especially important for ghberrower groups to reduce the
Requested-granted ratmver multiple interactions. This complements tinelihgs in
Norden and Weber (2010a) that the negaitnfermation from abnormal credit line
usage leads to tighter terms on subsequent loanshat sense, th®equested-
granted ratiomay also be interpreted as a measure of the fiomgdit worthiness.
Finally, these results rule out that borrowers stae their demand as a reaction to
previous constraints. Such a dynamic process wat induce the observed
reduction in theRequested-granted rati@specially not its distinct decline between

the first and 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). Thwken focusing on borrowers’ loan
sequences and controlling for unobserved borroweggrageneity we also find that
the intensity of the bank-borrower relationship dhe initial firm age and size are
important determinants of the extent of observestlicrconstraints. A.oan officer
changeleads to higher credit constraints, but the ecoaafiect is relatively small
(2.7%). This confirms the reasoning in Berger ardelU(2002) that not all of the
soft information gathered by loan officers can ansformed into common
knowledge within the Bank. An alternative explaoatiwould be that the borrower
and the loan officer were colluding leading to eetban terms than the borrower

risk would justify. In this case, an increase iedit constraints after a loan officer
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change would imply a stricter, more objective assest of the borrower’s risk and
repayment capacity by the new loan officer. Furtieme, we find confirmation for
the earlier result that more transparent and less Disposable income, Fixed
capital loar) borrowers are less credit constrained. Not ssirpyly, Leveragedoes
not play any significant role in this fixed effegesgression since it varies very little

over time.

4.4.2 Requested and granted loan amounts and thalevelopment over time

Employing a more comprehensive measure of credistcaints that incorporates
loan demand has confirmed the positive relatiowbeh close bank relationships
and credit availability established by previousdgs that use indirect or equilibrium
outcome measures of credit constraints (e.g. Reteasd Rajan (1994, 1995) and
loannidou and Ongena (2010)). The approach so dar dnucially relied on the
assumption that the observed requested and grdoéed amounts mirror ‘real’
demand and supply. Yet, they may also be mereegiraindications arising from
previous experience with the same contract padndrthe loan negotiation process.
Therefore, we take the analysis one step furthdrstued light on the movements of
requested and granted loan amounts over borroVeans’'sequences. The structure of
the dataset enables us to disentangle whether llkernad reduction in credit
constraints stems from the Bank’s willingness tovpte more funds to more
transparent borrowers as is generally assumed anlitérature. Alternatively or
simultaneously, the borrower might learn over timieat is reasonable to request
from the Bank, which would also lead to a decreafseredit constraints over loan
sequence®

Table 20 reports results for the determinants cfuested and granted loan
amounts with special focus on the influence of tr@hship measures and the
dynamics that may drive the borrowers’ and the Badkcisions when contracting
repeatedly.

“8 This does not imply that the borrower may not ket constrained at other banks. This does also
not imply that the borrower would not prefer to liza a larger loan amount if it was possible.
However, the structure of the dataset allows usherve the evolution of borrowers’ requests over
multiple interactions with the same lender and tawdconclusions on borrower learning from the
results.
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Table 20. Requested and granted loan amounts overdn sequences

This table reports results from fixed effects regiens for the subsample &epeat clientloans
disbursed to firms that take out more than one livam the Bank during the observation period).
Standard errors are reported in parentheses amdirsicfor clustering at the firm level. The depertden
variables aré&kequested amoumthich is the requested loan amount in log EURalumns (1) and (2) and
Granted amountvhich is the granted loan amount in log EUR inuoohs (3) and (4). All explanatory
variables are defined in Table 16. *** ** * demosignificance 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
Times_3 0.166*** 0.360*** 0.199%** 0.151 %+
(0.015) (0.026) (0.014) (0.025)
Times_4 0.299*** 0.454** 0.353** 0.325%**
(0.025) (0.037) (0.024) (0.036)
Times_5 0.392%** 0.509*** 0.467*** 0.443**
(0.036) (0.046) (0.036) (0.045)
Previous constraints -0.097*** -0.019 0.013 -0.004
(0.008) (0.012) (0.008) (0.011)
Times_3*Previous constraints -0.149%** 0.037**
(0.016) (0.015)
Times_4*Previous constraints -0.119*** 0.021
(0.022) (0.021)
Times_5*Previous constraints -0.088*** 0.018
(0.025) (0.024)
Loan officer change -0.178*** -0.179%** -0.197*** -0.197***
(0.012) (0.012) (0.012) (0.012)
Age 0.131* 0.154** 0.117 0.113
(0.075) (0.075) (0.073) (0.073)
Assets 0.065*+* 0.068*** 0.093*** 0.092***
(0.021) (0.021) (0.021) (0.021)
Asset growth 0.054*** 0.052*** 0.044x** 0.044**
(0.016) (0.016) (0.015) (0.015)
Leverage -0.427*** -0.424*** -0.464*** -0.465%**
(0.041) (0.0412) (0.039) (0.039)
Disposable income 0.115%* 0.115%* 0.117%* 0.117%*
(0.012) (0.012) (0.011) (0.011)
Fixed capital loan 0.370*** 0.372%* 0.377** 0.377**
(0.012) (0.012) (0.012) (0.012)
Annuity loan 0.529*** 0.528*** 0.506*** 0.506***
(0.033) (0.033) (0.032) (0.032)
Constant 6.130*** 5.937*** 5.528%** 5.570%**
(0.285) (0.282) (0.276) (0.277)
Observations 40,345 40,345 40,345 40,345
Method Panel FE Panel FE Panel FE Panel FE
R2 (within) 0.222 0.226 0.242 0.243
Industry fixed effects no no no no
Firm-fixed effects yes yes yes yes
Branch fixed effects no no no no
Time-fixed effects yes yes yes yes
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Columns (1) and (2) contain estimates for the dateants ofRequested amount
The estimates in column (1) reveal several intergstindings. Generally, firms
request larger loan amounts over the loan sequéfioges_3, ..., Times).5For
instance, requested loan amounts for the third &varby 16.6% higher than for the
second loan. One reason may be that firms grow twer and therefore need to
finance larger investments. This is supported gy gbsitive relation between firm
Age and the requested loan amount. Nevertheless, eme#planation may be that
especially the larger firms in the sample stay i Bank for more interactions. We
explicitly account for this possible drop-out pretnl in Table 21 by relating the
number of loans a firm takes out to firm charasters. The negative coefficient of
Previous constraintgndicates that the more credit constrained a berovas at the
previous loan, the lower the requested amountefthrent loan. On average, the
requested amount at the current loan decreases %y With each higher category of
Previous constraints

To assess how the relation between the numbeterbictions between a firm and
the Bank Times_3, ....Times_% and theRequested amoun$ moderated by the
experience to be credit constrained at the previoais we introduce the interaction
terms of both variables in column (2).

Figure 7. Requested loan amounts and the extent pfevious credit constraints

This figure displays the effect of high vs. no poas credit constraintdfevious constraints 2 vs.
Previous constraintss 1) on the relation betwedRequested amoumind theTimesdummies. See
Table 16 for definitions of all variables.

6.4

Requested amount

— — Previous constraints = 2
Previous constraints 5|1

Times
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Figure 7 illustrates the results and shows thathénbeginning of the relationship,
the increase in requested loan amounts is flattethbse borrowers that experienced
high credit constraints in the pa$tus, while borrowers increase their loan requests
over time they seem to learn from previous credihstraints how much to
reasonably request from this Bank and adapt tequested loan amounts during the
first few interactions accordingly. This result sgmilar to the learning through
negative feedback which Agarwal, Driscoll, Gaband d.aibson (2008) find when
studying customers’ reactions to paying (penalggsfin the credit card market.
Importantly, this result is not driven by constednfirms requesting comparatively
lower loan amounts because they experience lowawtgrrates. Comparing the
growth rates of previously constrained vs. uncamséd borrowers shows that
constrained borrowers even grow significantly m@.&6 vs. 0.49, p-val.<0.05) than
unconstrained borrowers.

The firm level variables suggest that borrowersi@ahe relationships with their
loan officers. After alLoan officer changehas occurred borrowers request
considerably lower (17.8%) loan amounts. Often dwars follow their loan officers
to other banks doing some of their banking busimets the new bank but not fully
leaving this Bank because they already have anuatdbere and value the services
this Bank offers. The additional firm and loan cofg show that largerAsset} and
faster growing Asset growthborrowers with a higher monthly repayment capibil
(Disposable inconmjerequest larger loan amounts while firms with ghlerLeverage
ask for smaller loans. Finally, since they presusndimance larger investments,
loans intended for fixed capital financing and leawith a regular repayment
schedule Annuity loar) are requested with larger amounts than workinpitabloans
and credit lines or overdrafts.

Turning to the determinants of the Bank’s grantehlamounts, columns (3) and
(4) reveal that all variables show the same signsdhe regressions for the firms’
requested loan amounts with the interesting exaeptif the variablePrevious
constraintsand its interactions witfiimes_3, ..., Times. Blowever, these effects are
much smaller and less precisely measured thanebdlrower sideThe results in
column (3) show that, in accordance with borrowerguesting larger loan amounts
over time, the Bank also grants larger loan amownver a loan sequence. For
instance, granted loan amounts for the third lgarbg 19.9% higher than for second

loans. Although the effect of the previous expaseemwith credit constraints is not
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statistically significant, the significantly posié interaction ternTimes_3*Previous
constraintsindicates that the Bank grants relatively moredaaowers facing high in
contrast to no constraints at their previous loanearly stages of the relationship.
Figure 8 illustrates that the slope of the regmssine for those borrowers that were
highly constrained at their previous loan is steegeto loan number three than the
slope of the regression line for those borrowerat tid not face any credit
constraints at their previous loan with the eftegeling off afterwards.

The firm level variables reveal that granted loaroants are considerably smaller
after aLoan officer changevith this effect being economically stronger (2@)han
on the demand side. This may imply that indeed sproprietary information is lost
when loan officers are assigned new portfolioseavé the BankAlternatively this
finding may be a sign of previous collusion betwdba borrower and the loan
officer leading to excessively large loan amou#iiter a loan officer change, the
new loan officer conducts a thorough financial gsial on which the decision about
the granted loan terms are solely based. To irgegstithis issue more deeply, we
replace the variabléoan officer changen all the regressions with an indicator
measuring the number of loans a borrower has b&#nthe same loan officer when
taking out the current loan (results not reporteceh

It turns out that each additional interaction witle same loan officer increases
requested loan amounts by 9% (p-val.<0.01) andtgdaloan amounts by 11% (p-
val.<0.01) with this effect being stronger than thweerage effect of thd@imes
dummies. Although there are a few relationshipswvbeh borrowers and loan
officers for which collusion might be a possiblgpnation because they last up to
nine interactions, the average number of interastiwith a loan officer is 1.7 for
repeat clients leaving little room for collusiorérrefore, it seems as if the reduction
in informational asymmetries especially in the begig of a relationship and the
partial loss of the acquired information duringacan officer change is the main
driver of the observed decrease in loan amoungs aftoan officer change.

The other firm and loan level variables show tlatanted amounis mainly
determined by the firm’s financial transparency amddit risk. Older and larger
firms (Age Assety and firms with moreDisposable incomeare granted larger
amounts while more indebted firmke{verag¢ are granted smaller amounts. Also,

loans that finance a fixed assBixed capital loah which may be difficult to be split
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and may be sold in case of default aAdnuity loars with regular repayment

schedules and thus lower risk show higher grameauats.

Figure 8. Granted loan amounts and the extent of @vious credit constraints

This figure displays the effect of high vs. no poes credit constraintdfevious constraints 2 vs.
Previous constraints 1) on the relation betwe&ranted amounand theTimesdummies. See Table
16 for definitions of all variables.

6.1

Granted amoun

— — Previous constraints = 2
Previous constraints = |1

5.5 \ \

Times

Summarizing, being able to disentangle the dynapaitterns that arise when
borrower and bank start a relationship and interagteatedly reveals several
interesting results. First, we find that both resied and granted loan amounts
increase considerably over time. Second, the gapelea requested and granted loan
amounts decreases especially in the beginning ef rilationship due to a
convergence of both sides with requested amoupteasing more moderately and
granted amounts increasing more strongly when l@r® experience high vs. no
previous credit constraints. And third, we obsethe effects on the borrowers’ side
not to be driven by reduced firm growth of the drembnstrained firms. These
findings imply that borrowers react to the expererof receiving smaller than
requested loan amounts by more moderate requesteiatnext loan application,
thus avoiding being highly constrained again. Tioees they seem to learn from the
feedback they get from previous experiences.

This learning process is possibly accompanied kyfitms’ entering into other

bank relationships. Although the data does notumhela direct measure of the
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number of banks a firm deals with, comparing infation on firms’ total liabilities
and the amounts they receive at this Bank justtfiesconclusion that a large fraction
of firms has more than one source of credit, esfigcfter the first few interactions
with this Bank. Therefore, it may be unproblemdtc many firms to adjust their
requests at this Bank obtaining funds from otherdées at the same time.
Nevertheless, their repayment capacity should ihareased over time according to
the increased granted loan amounts at this Ban&usecBulgaria has had a public
credit register during the whole observation peaod 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 use tilifoan size constraints to
overcome information and incentive problems indreps loan sizes
disproportionately after due repayment when cotitrgeepeatedly (e.g. Armendariz
de Aghion and Murdoch (2005) and Martinelli (1997))his is in line with
arguments that bank relationships are valuableusechanks are able to collect and
assess information in due course and benefit bem®wy better loan terms over

time (see e.g. Boot (2000) for an overview).

4.4.3 Extensions

The previous analysis did not explicitly take imimcount that the number of loans
a borrower stays with the Bank may depend on fitmracteristics or previous
experience with the Bank. Moreover, it did not dedth possible loan maturity
constraints which may be prevalent besides loaa sanstraints. The following
sections report results from extensions to the ipusvregressions accounting for

these two issues.

Sample attrition

In the dataset, there is substantial attrition rmeathat borrowers do not return to
the Bank for another loan after repaying the curmere or, at least, wait relatively

long to take out another loan so that we cannoemiestheir coming back. It is

9 We calculate an indicator for other bank relatiops from the information we have and include it
into the regressions specified in Table 20. Itignificantly and positively related to both requesbt
and granted amount while the effects of all othemiables remain qualitatively unchanged. Similarly,
Bharath, Dahiya, Saunders and Srinivasan (201@)ftin their sample of large firms that borrowing
from a prior lender leads to better granted loamseeven if borrowers have multiple sources of
external financing.
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plausible to assume that this process is not rantomdepends on borrower
characteristics (Bharath, Dahiya, Saunders andv@san (2010)). On the one hand,
borrowers may not come back to the Bank for anotban because they have
generated enough internal revenues to finance dufunojects. Alternatively,
borrowers may turn to another bank because theg Wehly credit constrained at
this Bank or because other banks offer lower isterates. Furthermore, borrowers
may follow their loan officers to other banks besathey feel that the relationship is
more with the loan officer than with the Bank asviaole. On the other hand, the
Bank may have reasons to deny another loan to Wwersowho have defaulted on
their previous loan or whose repayment behavior ieen inadequate. The Bank
may not extend another loan if the firm’s finan@@bation has deteriorated or if the
firm has proven not to be viable.

Unfortunately, we can neither directly observe ardwer’'s decision whether to
ask for another loan nor do we have informationttuer Bank’s decision to deny a
loan application. However, the dataset’s informatom previous credit constraints,
loan officer changes, firm and loan characteristissvell as borrowers’ repayment
behavior based on arrears allows us to deal wehattrition problem nevertheless.
To account for the attrition process we follow #mproach in Wooldridge (1995).
Firstly, we estimate probit regressions for eachope(loan number) to obtain the
probability of observing loak+1 based on the credit constraint and the firm and
loan characteristics for lodnas well as the borrower’s risk category (four gatees
depending on the days of arrears) at the timepEyment of loak. Apart from that,
we include two dummy variables indicating whettaarlk is an add-on loan which
should decrease the probability to take out evesthen loan and whether it is a
short-term loan which should increase the probigwti a further loan. Interestingly,
the extent of previous credit constraints doesseetn to have a major impact on the
decision to apply for a further loan. The otherlarptory variables display the signs

as expected by the above reasoning.

* This approach is similar to the Heckman (197%at@n model which is widely used to account for
non-random sample selection in cross-sectionaiesu@xamples in the finance literature are Brown,
Ongena, Popov and Yesin (2010), Puri, Rocholl andffé& (2010), Cerqueiro (2008) and
Chakravarty and Yilmazer (2008)). Modelling nondg¢am attrition in a panel dataset extends to
estimating a selection equation for each periodoun case this means to estimate for each loan
number the probability that borrowers take outlassguent loan.
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Table 21. Sample attrition

This table reports results from fixed effects regiens for the subsample &epeat clientyloans
disbursed to firms that take out more than one Idaring the observation period). Standard errors
(reported in parentheses) are bootstrapped toel#rgir correct values in the two-step procedurehé
first step (not reported) inverse Mills ratios astimated to account for sample attrition which are
included as regressors in the reported second-seggessions. Chi2-statistics from a Wald testhef t
joint significance of the inverse Mills ratios aieported as well. The dependent variablesRequested
amountwhich is the requested loan amount in log EURaluimns (1) and (2) an@ranted amountvhich

is the granted loan amount in log EUR in columnsa@d (4). All explanatory variables are defined in
Table 16. *** ** * denote significance at the @9 0.05- and 0.1-level.

1) 2) (3) 4)
Repeat clients Repeat clients Repeat clients  Refieats
Dependent variable Requested amourequested amounGranted amountGranted amount
Times_3 0.308*** 0.497*** 0.330*** 0.279*+*
(0.040) (0.045) (0.038) (0.044)
Times_4 0.457*+* 0.609*** 0.509*** 0.482%*
(0.047) (0.054) (0.046) (0.053)
Times_5 0.593*** 0.717** 0.671** 0.648***
(0.062) (0.067) (0.059) (0.064)
Previous constraints -0.097*** -0.018 0.014* -0.004
(0.008) (0.012) (0.008) (0.012)
Times_3*Previous constraints -0.147%x* 0.040**
(0.016) (0.016)
Times_4*Previous constraints -0.119%** 0.021
(0.021) (0.019)
Times_5*Previous constraints -0.096*** 0.018
(0.025) (0.025)
Loan officer change -0.154%** -0.155%** -0.174%*** -0.173%***
(0.013) (0.013) (0.013) (0.013)
Age 0.201** 0.225*** 0.178** 0.173*
(0.086) (0.086) (0.083) (0.083)
Assets 0.063*** 0.067*** 0.090*** 0.089***
(0.021) (0.021) (0.021) (0.021)
Asset growth 0.053*** 0.051*** 0.045*+* 0.045*+*
(0.015) (0.015) (0.015) (0.015)
Leverage -0.412%** -0.408*** -0.452%** -0.453***
(0.040) (0.040) (0.040) (0.040)
Disposable income 0.115%** 0.115*** 0.117*** 0.117***
(0.011) (0.0112) (0.011) (0.011)
Fixed capital loan 0.362*** 0.364*** 0.370*** 0.369***
(0.013) (0.013) (0.013) (0.013)
Annuity loan 0.554*** 0.553*** 0.531 % 0.532%**
(0.032) (0.032) (0.031) (0.031)
Constant 6.488*** 6.279*+* 6.045%** 6.090***
(0.279) (0.283) (0.284) (0.283)
Chiz-statistic: test of joint
significance of Mills ratios 52.12%** 50.59*** 50.36*** 51.09***
Observations 40,234 40,234 40,234 40,234
R2 (within) 0.225 0.228 0.245 0.246
Industry fixed effects no no no no
Firm-fixed effects yes yes yes yes
Branch fixed effects no no no no
Time-fixed effects yes yes yes yes
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Secondly, we calculate the respective inverse Mdtfs from these regressions
and include them in the fixed effects regressianstlie Requested amouiind the
Granted amountA test of attrition bias is then a Wald test loé coefficients of the
inverse Mills ratios being jointly equal to zeran& the second-stage regressions
include the inverse Mills ratios as additional e=gors which depend on the first-
stage probit parameter estimates we bootstrap témelard errors performing 300
replications to derive their correct values.

Table 21 reports the estimates for the determinaftRequested amounn
columns (1) and (2) and @ranted amountn columns (3) and (4) after correcting
for a possible attrition bias. The significant Cstatistics in all columns show that
the null hypothesis of all Mills ratios being jdinzero can be rejected implying that
there is attrition bias in the data. Nevertheledistesults from the basic regressions
in Table 20 are qualitatively confirmed even aftentrolling for the attrition bias
while the bootstrapped standard errors are somelatggr than those adjusted for

clustering at the firm level in Table 20.

Loan maturity constraints

The importance of the loan maturity as a monitodieyice and in dealing with
borrower risk has been established by theoretiea). (Flannery (1986), Diamond
(1991) and Diamond (2004)) as well as empiricalepadBerger, Espinosa-Vega,
Frame and Miller (2005), Hernandez-Canovas and éd&ant (2008), Ortiz-Molina
and Penas (2008) and Kirschenmann and Norden (ROM® descriptive statistics
in Table 18 suggest that amount and maturity anepbementary loan terms for the
majority of loans. The following analysis therefarencentrates on those loans for
which the Bank only adjusts one of the two loaimmierto assess whether and in
which cases the Bank uses maturity constrainterdtian loan size constraints to
deal with borrower risk and agency problems. T@&@3aeports descriptive statistics
for the two groups of loans for which the Bank eitadjusted maturity or amount.

Columns (1) and (2) include loans for which thenggd amount equals the
requested amount. These loans were either granttbdanshorter than requested
maturity (column (1)) or a longer than requestedumity (column (2)). They show
that loans with a shorter than requested matugtyyccomparatively small amounts
but were requested with relatively long maturitidhie asymmetric information

indicators display that these are loans made @adyrelationship. Interestingly, the
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firm characteristics, especially sizAsSety and repayment capacitypisposable
incomg, do not differ considerably for the two groups.contrast, columns (3) and
(4) show that the adjustment of the loan size atlycdepends on firm characteristics
and the extent of asymmetric information in the ibemg of the relationship
(Initially young Initially small). This is in line with the results from the prews
regression analysis. We conclude from these firddthgt the incidence of receiving
a shorter than requested maturity mainly occub®ifowers apply for a maturity that
is obviously too long in comparison to their regeds(and granted) amount. As this
seems to mostly happen in early stages of thaoesdtip, it is another indication for

learning at the borrower side.

Table 22. Maturity constraints

This table displays summary statistics for the Jdam and asymmetric information variables for the
two subsamples of loans for which either only misituor only amount is adjusted in the loan granting
process. See Table 16 for definitions of all vdaab Note that for all otherwise log-transformed
variables the statistics are calculated by usiegtiginal values.

Requested amount = Granted amount Requestedityat@ranted maturity

1) 2 3) 4)

Requested Requested
maturity > maturity <| Requested amounRequested amount
Granted maturity Granted maturity > Granted amount< Granted amount

Loan characteristics

Requested amount 4,866 5,417 8,323 6,643
Granted amount 4,866 5,417 6,075 8,652
Requested maturity 37.27 20.67 30.61 34.13
Granted maturity 25.48 28.42 30.61 34.13
Fixed capital loan 0.54 0.48 0.48 0.59
Annuity loan 0.76 0.77 0.72 0.67

Asymmetric information indicators

Times 1.65 2.02 1.83 2.08
Bank relationship 7.37 10.79 8.90 12.28
Initially young 0.18 0.17 0.20 0.15
Initially small 0.45 0.48 0.54 0.38
Loan officer change 0.25 0.25 0.27 0.27

Firm characteristics

Age 8.25 8.60 8.20 8.92
Sole proprietorship 0.93 0.90 0.88 0.86
Assets 33,963 36,509 33,796 49,201
Asset growth 0.68 0.46 0.43 0.50
Leverage 0.13 0.16 0.17 0.18
Disposable income 491 499 484 619
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In a next step, we assess the determinants of ityatonstraints more formally:
We re-estimate the regressions displayed in Ta8lavith the dependent variable
now being the ratio of requested to granted loatuntg. We restrict the estimation
sample to those loans for which requested amoumnlggranted amount to assess
whether the Bank uses maturity constraints insteadept for theTimesdummies
the economic relevance of all explanatory variabtevery small. Furthermore,
Initially Young Initially small and their interaction terms with tiémesdummies
are insignificant which confirms the descriptivedings in Table 22.

Finally, we re-estimate all specifications dispkye Table 19 and Table 20 with
the dependent variables beiRgquested maturitysranted maturityor their ratio for
the full sample. For the determinants of maturibtysiraints, it again turns out that
the economic impact of the explanatory variablesrakatively small with the
exception of theTimesdummies. The dynamic patterns for requested aadtep
maturity are qualitatively the same as in the ama@agressions corroborating that

amount and maturity are complementary loan terms.

4.5 Conclusions

This paper studies requested and granted loan @maund their relation over a
loan sequence for nearly 99,000 small loans grambtedne bank in Bulgaria
between April 2003 and September 2007. Unlike jnevistudies we observe the
firm’s requested loan terms from loan applicatiand the Bank’s granted loan terms
as stated in the loan contract. This allows us iserdangle demand and supply
effects behind observed credit constraints andstabéish the dynamic patterns that
arise on both sides when bank and borrower inteepetatedly.

Analyzing a more comprehensive measure of credihstraints which
incorporates requested loan amounts shows that shisérved credit constraints
decrease significantly over loan sequences witls tfifect being particularly
pronounced for firms that are comparatively youngmall when starting to borrow
from the Bank. Loan officer changes lead to higbbserved credit constraints,
which seems to be driven rather by the loss ofgpeivnformation than by a possible
collusion between borrowers and their long-timenloafficers. Finally, more

transparent and less risky firms are less credistained.

*! Detailed regression results are available fromailiteor upon request.
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Taking the analysis one step further and studyimg dynamics behind the
observed reduction of credit constraints over akd@orrower relationship we find
that both requested and granted loan amounts sereger time. Interestingly, the
results suggest that the gap between requestedranted loan amounts decreases
especially in the first periods of the relationshgrause both sides converge. When
previous credit constraints were large, requesteduats increase more moderately
and granted amounts increase more strongly thathencase of no previous
constraints. The Bank seems to make use of dynamasentives to overcome
information and agency problems increasing loarssdisproportionately after due
repayment when contracting repeatedly. While thekBacreases granted loan
amounts when learning about borrowers’ risk andayepent behavior, borrowers
seem to learn from the (negative) feedback theyrgat previous experiences with
credit constraints at the Bank.

One question that arises concerns the transfdsalfi these results to other
environments. On the one hand, concentrating tiaé/sis on small loans from one
bank in an emerging market provides an ideal grdondgtudying the influence of
bank relationships on requested and granted loamstédecause informational
asymmetries are presumably severe. Furthermorelp#ime granting process is the
same for all observed loans reducing possible bgeereity at this level. On the
other hand, the bank and its loan contracts thatsteindardized with respect to
interest rates and collateral requirements may sgeguial. Nevertheless, it provides
a natural setting that allows gaining insights itite dynamics of requested and
granted loan amounts in multiple interactions betweborrowers and banks.
Moreover, standardizing interest rates is not urmoomin other loan categories like
overdrafts, for instance. Finally, our empiricabgedure is applicable in many other
lending contexts and should thereby contribute tbetter understanding of the
processes behind observed loan contracting outcomes

The dynamic patterns found in this study complenzat connect key elements
of the literatures on relationship lending, demand supply effects in bank lending
and credit availability of small firms. However gthatio of requested to granted loan
amounts which we denote as observed credit conttraiay as well be a measure of
borrower bargaining power or capture the borrowgnancial literacy. In addition,
increased competition in lending to small businegspecially in transition countries

which has led to increased multi-source borrowiggsimall firms is an important
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aspect to understand whether borrowers are actaahit constrained when taking
into account their different sources of externahfice. Disentangling these various
aspects with more comprehensive data (e.g. on Wwergd different sources of credit
- in markets with and without information sharingh@ng lenders) and gaining
deeper insights into the dynamics of bank and baeradoehavior in bank lending

seems to be a fruitful area of future research.
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5 The impact of the US financial crisis on credit @ailability

for small firms in Central Asia

5.1 Introduction

“Our present crisis is like no other,5ays CGAP (Consultative Group to Assist
the Poor) CEO Elizabeth LittlefieldMicrofinance is far more connected now.
While it still has deeply shock-resistant rootsdamany places seem unaffected
today, there is little doubt that there will be iagh.” Whereas microfinance
institutions (MFIs) and their customers have bemamé to be considerably resilient
to the effects of previous financial crises, theg more likely to be affected by the
current crisis because they have become more $yab&grated in the past decade
(e.g. Rhyne and Reddy (2006) and Galema, Lensink $ierdijk (2008)). The
global integration of financial markets contributéo worldwide liquidity and
solvency problems of banks and the banking panithénaftermath of the Lehman
collapse in September 2008 which, in turn, is regzbto have globally affected
credit availability for firms and households (lvash and Scharfstein (2008) and
Puri, Rocholl and Steffen (2009)). At the same titfivens around the world have
been hit by a decline in demand due to the constie&onomic downturn.

The goal of this paper is to understand, on a revel, how the current financial
crisis, which has its roots in the collapse of thHe subprime mortgage market, has
globally impacted on bank lending to micro, smalllanedium enterprises in Central
Asia. Does the financial crisis affect MFIs’ lendirbusiness? Is an observed
reduction in credit availability driven by the bawfering less credit or by the
borrowers demanding fewer loans? And which typedoahs are affected most
severely? These questions are of particular intenethe context of microfinance
since one of its goals is to generally foster thailability of financial services to
small enterprises and poor households.

Among the emerging markets, Eastern Europe and&edgia (ECA) seem to be
hit hardest by the current financial crisis (CGA®{9)). The region has some of the
most elaborated and leveraged microfinance mar&ats therefore has felt the
impacts of liquidity shortages and increased boerovisks very severely (Reille,
Kneiding and Martinez (2009)). A survey among 4418/ia the ECA region (more
than 400 worldwide) conducted by CGAP in early 20@@s that clients in these
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countries seem to be more affected by the crigis tiients in other regions. While
urban clients of MFIs are found to be more affedbgdthe crisis than rural ones
(CGAP (2009)), there is by now only anecdotal enadeon how exactly MFIs’
clients are hit by the crisis. In general, a largesportion of microenterprises is
engaged in the supply of essential goods and s=vior which demand fluctuates
less even in times of crisis (Littlefield and Knieigl (2009)). SME businesses, in
contrast, rather tend to provide non-essential g@vdl services (such as the sale of
furniture and household appliances), for which dainaypically decreases in
economic downturns. However, it is also possiblat tmicro borrowers are more
severely hit by the effects of the crisis sincesthdorrowers have often been the
target of (aggressive) consumer lending. Especiafly the well developed
microfinance markets in Latin America and Easteanoge the boundaries between
micro loans and consumer finance have more and blareed because often both
products are offered by the same staff throughstme technologies (e.g. Christen
(2001) and Littlefield and Rosenberg (2004)). Thuany micro entrepreneurs have
borrowed from multiple sources and accumulated lhéglels of debt which makes
them vulnerable to even small changes in their nme@ositions. Therefore, the
question whether the risks from lending to smalll amedium borrowers or those
arising from microenterprise loans will be more mWswyme to lenders remains to be
answered empirically.

We analyze a unique dataset including informatioomf all business loan
applications and loan contracts of AccessBank Aagb between 2002 and 20009.
AccessBank Azerbaijan provides an interesting abpéstudy. While Azerbaijan’s
banking sector as a whole is still comparativelyarand not yet much globally
integrated, providing some immunity to the spillevef a global financial crisis,
AccessBank itself is foreign-owned and largelymaficed in foreign currency as are
many micro banks in the region. Due to the disbogi in international capital
markets, which, for instance, made the placementaoimicrofinance CDO
impossible, the bank was hit by unforeseen delayissirefinancing pipeline in the
second and third quarters of 2008 although itsnitrel performance remained
strong. This provides us with a natural experinterdgtudy the effects of an external
refinancing shock on bank lending. Furthermore, rBagan’s economy is weakly
diversified and highly dependent on the developmanthe oil price making it
vulnerable to the economic crisis that is broudtdud by the financial crisis. We

124



therefore explicitly distinguish between refinarginproblems and increased
borrower risk as the two possible causes for redluredit availability which arise
from the effects of the financial and economicisrighis distinction is particularly
important for policy makers and development prawtérs when designing adequate
measures to overcome periods of tight credit.

Since we observe loan applications and the banéssmbn whether to approve
the application as well as the requested and gidotan amounts, we study credit
availability in two ways. First, we analyze theeatatinants of the probability that the
bank approves a loan application. Second, we esimmbleckman selection model to
account for the bank’s two-stage decision proceswioether and to what extent to
constrain credit. We therefore analyze the deteantsof the ratio of the granted to
the requested loan amount given that the loan vpgsowed in the first stage.
Furthermore, we assess which loan types (agro,onsicd SME) are affected most
by the crisis and whether previous bank-borrowédatianships help to mitigate
credit constraints.

Our empirical strategy allows us to identify threlgannels through which the
financial and economic crisis affects credit avalley for microfinance clients. On
an individual loan level, we separate two chanralscredit constraints by our
distinction between loan approval rates and lodame constraints. Our findings for
those borrowers who actually apply for a loan ssgteat credit availability for agro
loan borrowers is merely affected by the crisisisTid surprising on first sight since
agro loans are regularly classified as particularbky because of their highly
correlated risks in case of natural disasters enroodity price fluctuations (e.g.
Wenner, Navajas, Trivelli and Tarazona (2007)).alm economic crisis like the
current one, however, agro businesses in a coulitey Azerbaijan remain
comparatively unaffected because they mostly preduops and subsistence goods
for local markets. Thus, such loans may offer satability to a bank’s loan
portfolio in times of a global financial and econiorarisis. The same seems to apply
to the diversification into different loan sizesthe micro loans in our sample show a
considerably smaller reduction in approval rates wuthe crisis than the SME loans
which may be explained by their lower risk. SME oarers whose firms are more
likely to be internationally connected thereforevdndo face the greatest cuts to their

credit availability. Overall, we find that credibmstraints during the crisis mainly
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work via the loan approval channel while volume stomints are of minor
importance.

We derive the third channel of credit constraintsabalyzing aggregate numbers
of loan requests and approvals. Our results sugthedt the bank discourages
potential borrowers from applying for new loans aexisting customers from
requesting additional loans during the period @hescing delays and cancellations
in the second and third quarters of 2008. The lmatdmporary liquidity squeeze
therefore resulted in a slowdown of portfolio growhecause lending had to be
limited. Lending restrictions were implemented Ighter risk management as in the
business loan portfolio mainly SME and high-riskcroiloans were restricted. Thus,
both the refinancing delays as well as borrowensreéased credit risk seem to
mainly reduce credit availability of SME and higbkrmicro loans due to the bank’s
tighter risk management during the crisis. Finalye find that bank-borrower
relationships are an important determinant foreasing credit availability for micro
and SME borrowers in times of crises.

The rest of the paper is organized as follows. i8ed.2 embeds the paper into
the literature. Section 5.3 provides informationAmerbaijan’s economy and how it
is affected by the financial crisis. Section 5.4a&es the data and methodology

while section 5.5 reports the empirical resultsti®a 5.6 concludes.

5.2 Literature review

Our paper contributes to three strands of the lognkind finance literature: the
determinants of access to finance in developingtersition economies, the impact
of financial crises on microfinance, and the efeat the current financial crisis on
bank lending and the real economy.

The access to finance literature examines factioas affect firms’ access to
financial services. Determinants vary from factesdernal to a firm such as the
institutional environment to internal firm charatsécs. Among those internal
factors, not only are the firms’ financial meansportant, but also qualitative
information on the firms and their owners, part&ly in the case of relationship
lending (Boot (2000)). Two determinants of finargciconstraints which relate to the
context of our study are financial development &na size. Laeven (2003) and
Love (2003) find that financial liberalization pbgely affects credit availability in
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developing countries. Beck, Demirgii¢-Kunt, Laeved dMaksimovic (2006) show
that larger, older, and foreign-owned firms havédreaccess to finance. Similarly,
Beck, Demirgti¢c-Kunt and Maksimovic (2008) reporattistronger property rights
protection benefits small firms disproportionatétytheir access to finance. While
these studies have established differences inetheds of financial constraints faced
by large vs. small firms, there has been relatiliglie research on the factors that
determine credit availability for different firmsithin the universe of relatively small
firms. We add to this literature by studying relaty small firms of various sizes
(micro and SME) and different industries (agro nsn-agro). We also extend the
access to finance literature by providing firstigihgs on the micro-level effects of a
global financial and economic crisis on the lendawjivities of a foreign-owned
microfinance bank. Global financial connections ethiare part of the financial
development process may have adverse effects aht @eailability in times of
crises because it facilitates contagion among bamki countries (see e.g. Prasad,
Rogoff, Wei and Kose (2003)).

The effects of the current financial and economiti€ on microfinance
institutions and their clients can probably bestcbenpared to the performance of
MFIs and their portfolios during the East Asianaficial crisis of 1997-1998. One of
the countries which was most affected by the Asigsis was Indonesia McGuire
and Conroy (1998) note that default rates in therafinance sector increased
strongly during the crisis. In this context, itideresting that Patten, Rosengard and
Johnston (2001) find differential effects with resp to repayment rates of
microfinance compared to SME loans by analyzingetfects of the crisis on Bank
Rakyat Indonesia (BRI), one of the largest MFIstie world. While in the
microfinance portfolio nearly no effects on repaybehavior could be observed,
nonperformance rates increased tremendously irf6ME portfolio, especially for
the loans denominated in USD as the rupiah unddéravestrong devaluation during
the crisis. Their findings imply that micro loangpear to be less risky in times of
crises compared to SME loans. Since higher defetlt's and reduced credit

availability may both be outcomes of higher creidik, we complement these results

%2 Other countries which were strongly affected wozea and Thailand while Bangladesh and the
Philippines felt less impacts of the crisis (Rat@led Sachs (1998a, (1998b)). See also Borensztein
and Lee (2002) for an analysis of the credit cruiotlowing the financial crisis in Korea.
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by showing that credit availability is similarlyde affected for micro loans than for
SME loans during the current financial crisis.

Finally, our study adds to the growing literatune the effects of the current
financial crisis on bank lending and the questidmether these effects are mainly
demand or supply driven. Ivashina and Scharfs@®§) report that new lending in
the US syndicated loan market dropped significaditising the crisis with this effect
being considerably stronger for banks with lesmagfcing from deposits and higher
risk of credit line drawdowns (e.g. if a bank ca@igated more credit lines with
Lehman). Huang (2009) studies the impact of banmkopeaance on credit supply in
terms of takedown volumes of credit lines in the WBe results suggest that mostly
higher risk borrowers, borrowers with short relagbips and smaller borrowers are
affected by their bank’s financial situation, itaey show lower takedowns when
their bank performs badly. Interestingly, theseailtsssuggest that credit lines are not
perfect substitutes for cash because banks maythayswer to influence takedown
volumes due to their discretion over whether towediorrowers’ compliance with
financial covenants or collateral requirementsa keross-country study of syndicated
loans, De Haas and van Hooren (2009) analyze hawksbadjust their lending
behavior during a financial crisis. They find tha@nks increase their monitoring and
screening efforts instead of simply cutting lendaxgoss the board. They also find
that establishing a track-record with the bank ulgio repeated interactions as a
means to avoid tightened lending standards seefns tore important in emerging
than in developed countries.

While these papers are not able to distinguish éetmdemand and supply effects,
Jimenez, Ongena, Peydro and Saurina (2009) and Racholl and Steffen (2009)
match information from loan applications and loamtcacts to disentangle whether
reduced credit availability is the result of demandupply determinants. On the one
hand, it seems reasonable to assume that the ddordodns will decrease during a
financial and economic crisis due to fewer investirapportunities, especially if the
economic downturn in the respective country is e2v@n the other hand, Berg and
Schrader (2009) find a positive credit demand raspa@fter natural disasters such as
volcanic eruptions which are aggregate and unptaalie shocks as well. In addition,
a slight positive demand effect for a given bankmibe possible due to rejections
of borrowers at other financial institutions. Witbspect to the evidence, Jimenez,

Ongena, Peydro and Saurina (2009) analyze theteaffeeconomic and monetary
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conditions on the availability of credit dependent firm and bank balance sheet
strength for their sample of Spanish firms. Theydfithat tight monetary and
economic conditions reduce the likelihood thatanles granted and that effects seem
to work strongly through the bank balance-sheeteél Puri, Rocholl and Steffen
(2009) study the effects of the financial crisis retail lending at German savings
banks and find a general decrease of loan demaedthé beginning of the crisis.
On the supply side, it turns out that affected Isaaite less likely to grant loans but
that bank relationships help to mitigate this dff€dur paper is most closely related
to the latter two studies since we are also abledigiinguish between loan
applications and loans granted. However, our stsidio the best of our knowledge,
the first to provide loan-level evidence on the aois of the current crisis on credit

availability for micro, small and medium firms in amerging market economy.

5.3 Azerbaijan’s economy and the financial crisis

Azerbaijan’s economy is highly dependent on theand gas sector. The high real
growth rates of 12 percent on average since 1988 avpeak in 2007 of 25 percent
would not have been possible without the oil seetbich accounts for about 60
percent of GDP and 95 percent of all exports (Eogabintelligence Unit (2009)).
Furthermore, even though growth was strong, ibrscentrated in urban areas and in
the extractive sectors leading to high disparitwehin the country. Thus, while the
average per capita income (in PPP) was at 11,413 id2008 — corresponding de
facto to a middle income country —an estimated @@gnt of the whole population
still lives in poverty (Economist Intelligence Un{2009), Hibner and Jainzik
(2009)). Furthermore, the omnipresent corruption @tate interventions in the
economy are hindering the future development otthentry>?

The banking sector in Azerbaijan has shown highvigroates over the last years,
starting from a relatively low level. Total sectassets grew by 78 percent to 8
billion USD in 2007 while the total loan portfoliocreased by 102 percent to 5.4
billion USD (Central Bank Azerbaijan (2008)). Yefinancial intermediation

measured as total banking assets over GDP is withePcent at year end 2007 still

%3 In 2008, Azerbaijan has ranked 158ut of 180 countries on the list of Transparenugtnational
(Transparency International (2008)).
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low.>* The sector remains highly concentrated with théy @tate-owned bank
(International Bank of Azerbaijan) accounting f& Bercent of total banking assets
in April 2009. Besides of the private and state-edbanks, there exist 96 non-bank
financial institutions. The microfinance sectortéasgeted by 12 banks and 20 non-
banks. Yet, even though the high number of bankg leead to the impression that
the country is over-banked, access to credit eafhedor micro and small enterprises
(MSEs) remains one of the main impediments forhiertgrowth especially in rural
areas.

Deposits are an important source of refinancingtier banking sector, but the
limited trust of the population in the banking sedeads to a considerable number
of households still keeping their savings underrtfatress. Yet, deposits have been
growing over the last years (44.7% in 2008). Nehaddss, access to long-term
refinancing sources remains a challenge for theosewen more during the financial
crisis.

The global financial and economic crisis has aéddhzerbaijan’s economy with
growth being expected to slow down in 2009 to noranthan 3% (Economist
Intelligence Unit (2009)) from a growth rate of 25822007. Compared to other CIS
countries such as Georgia, the Ukraine or Rus®aotterall macroeconomic and
financial situation seems rather comfortable due¢ht high growth rates and the
constant inflow of hard currency during the yeagfobe the crisis. While other CIS
countries suffered from high currency devaluatidrerbaijan’s local currency, the
Manat, remained stable. This stability can be aasstt with interventions of the
Central Bank which, among other measures, spentbillidn USD to keep the
currency stable (Hubner and Jainzik (2009)). Thet&ventions were important to
maintain confidence in the currency. Yet, withodte tunderlying economic
fundamentals being at least more promising thaherrest of the region, these short-
term supporting measures would not have kept theaWatable in more than the
short run.

However, what was felt in the economy and in palér in sectors such as trade
and construction was the drop in oil prices. Sectitiat remained more or less
unaffected were those which are mainly indepenftent international markets such

** For means of comparison, Georgia and Russia hiawedial intermediation ratios of 42 and 52
percent, respectively.
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as agriculture. Thus, the vulnerability of the Azafani economy mainly stems from
the lacking diversification which will remain a dleege for the future.

With respect to the banking sector, indeed moskdaiad to stop lending at some
point and the quality of the loan portfolio deteated from 2.2 to 3.2 percent of
loans being delinquent by more than 90 days infitlse quarter of 2009 (Central
Bank Azerbaijan (2009)). Furthermore, those offifigures reported by the Central
Bank of Azerbaijan are most likely underestimating actual figures as restructured
loans, for instance, are not included. With resgectieposits, crisis-effects were
visible as business clients increasingly withdreleit savings to keep their
businesses going and households attempted to d¢dhear savings from Manat to
USD due to their fear that the Manat would devaublowever, as the liquidity and
funding situation of the Azerbaijani banks tighténe the third quarter of 2008, the
Central Bank provided comprehensive stabilizatiasures which included, among
others, an emergency facility for liquidity suppartd a decrease in the refinancing
interest rate from 12 to 3 percent (Hubner andziki(2009)). And while the low
financial intermediation would otherwise be consédeunsatisfactory, it helped the
banking sector to remain somewhat immune agairesetfects of the crisis as the
sector as a whole is only integrated into globahiiicial markets in a limited way.
Nevertheless, those few banks which are globaliyneoted directly felt the effects
of the turmoil in financial markets. Apart from thall Azeri banks have had to deal

with a possible increase in their customers’ risks.

5.4 Data and methodology

5.4.1 The dataset

The data we use for the empirical analysis was rgés@ using the Management
Information System of AccessBank Azerbaijan. Th&adanges from the first month
of operation in November 2002 to August 2009 aretdawith covers a period of
close to seven years of operation and also a grifiperiod for analyzing the effects
of the financial and economic crisis.

The mission of AccessBank is to provide financalges at European standards

to micro and small businesses and low and mediwonie families while also
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offering products for larger enterprisesAccessBank was founded by international
financial institutions in October 2002 under themeaMicro Finance Bank of
Azerbaijan (MFBA). The bank has a full banking fise and is a closed stock
company under Azerbaijani law. Until today, AcceasB is the only fully-fledged
bank targeting the micro and small business seotéwzerbaijan. The shareholders
of the bank are with 20 percent each the Europeamk Bor Reconstruction and
Development (EBRD), the International Finance Caapion (IFC), the German
Development Bank KfW and the Black Sea Trade & Dewment Bank (BSTDB)
as well as the Access Microfinance Holding AG (B84) and the consultant LFS
(3.47%).

With respect to debt refinancing, the bank hasaetidd refinancing funds from
various international financial institutions (nonlp the shareholders) and has
received two funds denominated in Manat from pevedpital sources. AccessBank
has been rated BB+ by Fitch Ratings — the higlestig in Azerbaijan — which has
helped the bank to complete the first bond issuent@rnational capital markets by
an Azeri issuer in 2008. The deposit portfolio lné bank is growing and its overall
strong performance during the financial crisis Haslped to attract various
refinancing loans from the international (privateapital market so that the
refinancing pipeline of the bank is strong.

Nevertheless, the bank’s refinancing position wamorarily affected by the
financial crisis in the second and third quartekr2@08 so that it did not have as
much capital as would have been needed to meétctet@it demand. This was not
caused by a change in the investors’ perceptigheoinstitution but by the turmoil in
capital markets which induced the cancellation ofi adelay in international
refinancing. International capital markets were hleato provide the necessary
liquidity because, for instance, a planned micrarfice CDO could not be placed in
the prevailing environment.

Besides of the central branch in Baku, AccessBas 22 branches located all
over the country both in rural and urban areasofAtuly 2009, the loan portfolio is
concentrated in the trade sector (60% of outstgndoan amount, 40% of
outstanding number of loans) and in the Baku a828&b(of outstanding loan amount,

46% of outstanding number of loans). However, sexiand agriculture have

%% See http://www.accessbank.az/en/index.html or AsBank (2008) for detailed information on the
bank and its business activity.
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increased in importance as have other regions efl#jan. With respect to the total
number of clients, AccessBank is with 63,432 bussnean clients in July 2009 the
leading bank in Azerbaijan. The market share ofeSsBank was at 2.7% measured
by the bank’s share of total banking assets whildné microfinance sector, the bank
has a total market share of 38%. In particulartduie fact that AccessBank did not
face serious long-lasting shortages of funds dutirey crisis and had to limit its
lending business only for a short period of tinie, bank was able to gain in market
share and is now one of the ten biggest banks erbsgjan in terms of total loan
portfolio. The bank has been profitable since 2804 in 2008 the return on equity
was at 44.4 percent. The portfolio quality is vggod with a portfolio at risk
(PAR>30 days) of below 1 percent in mid 2009.

The total business loan portfolio at the end of AGI09 was at 235 million USD.
The total number of business loans was at 65,23%t€h 95 percent can be
characterized as micro loans as they have a vdlue to 10,000 USD. Besides of
business loans, the bank offers retail and staffidoyet business lending is the focus
of the bank. Within the business portfolio, micemall, and medium loans are
offered. The various products not only differ bgitHoan sizes but also with respect
to the loan granting process. While a personat wisthe loan officer is part of the
rigorous financial analysis of all business clietite analysis is more structured for
SME loans including the consideration of longer eiperiods and financial
projections. Therefore, the loan terms of SME lofloans with amounts of more
than 10,000 USD and up to 500,000 USD) captureadar range of individual risk
factors, whereas loan terms for micro loans areenstandardized due to their small
amounts. Finally, an agro loan product was develope 2007 which explicitly
targets farmers and the agricultural sector by rioffe flexible disbursement and
repayment schemes tied to the agricultural cyctektae respective cash-flows of
agro-businesses.

Given the differences between the various loangyg®l the clients they target,
we treat agro, micro and SME loans separately tiirout our analysis. In total, the
bank disbursed 251,211 loans to 151,533 clientsxguhe observation period. For
each loan the dataset includes information on das lamount requested by the
borrower as stated in the loan application formnad as the granted loan terms
(amount, maturity, currency and collateral) as estatn the loan contract.

Furthermore, the data not only contains detailéarmation on the actual clients, but
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also on those who applied for a loan, but werectege Table 23 provides definitions
of all variables.

We exclude all observations with missing loan emficharacteristics. Since we
are interested in the effect of the US financiaisron the availability of credit for
firms that need loans to finance their businessaijm®s, we focus our analysis on
investment loans and exclude all retail loans tegbe households and loans to bank

staff. This leaves us with our final sample of B®4, loans to 97,252 firms.

Table 23. Variable definitions

Variable Definition

Dependent variables

Approved Borrower's loan request was approved (4-§eno)
Granted-requested ratio  Share of the requestedalmaunt that was granted by the bank

Loan characteristics

Crisis Loan was granted after the collapse of Lahfiazyes, 0=no)

Agro Loan is an agro loan (1=yes, 0=no)

Micro Loan is a micro loan with an amount up toQ0® USD (1=yes, 0=no)
Loan is an SME loan with an amount between 10,0@0 00,000 USD

SME (1=yes, 0=no)

Requested amount Requested loan amount (USD)

Collateral Value of collateral (USD)

Repeat loan Loan is a repeat loan vs. first loayds, 0=no)

Manat Loan is denominated in AZN (local currency) MSD (1=yes, 0=no)

Branch dummies which are one if loan was grantezhatof the following
branches: Baku, Gyanja, Jalilabad, Khachmaz, LemkoMingacheuvir,
Branch Qazax, Salyan, Sheki, Sumqgayit and Zagatala

Firm characteristics

Age Age of firm owner at date of disbursement (gear
Male Firm owner is male vs. female (1=yes, 0=no)
Married Firm owner is married at date of disbursenfé=yes, 0=no)

5.4.2 The bank’s business loan portfolio

Table 24 provides a detailed overview of the balkisiness loan portfolio during
the observation period. While Panel A shows the memof disbursed loans by year
for our three loan categories of agro, micro andESMans and the number of
rejected loans, Panel B displays the respectiva vmlumes of the loans disbursed.
The majority of loans in our sample are micro lo&rts% in terms of numbers and
56% in terms of volume) with a loan size of up ®OD0 USD. However, when

considering total loan volumes, it becomes cleat 8ME loans make up a sizable
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part of the bank’s business loan portfolio withhere of 35%. Agro loans, which
were introduced only quite recently, seem to playirecreasingly important role in
the bank’s lending business. Rejection rates welbstantial in the beginning of the
bank’s operations but have come down to less tBann62009. One explanation is
that the bank deals with more and more repeattsliever time so that it can assess
their credit risk better due to reduced informagibasymmetries. At the same time,
(potential) borrowers might have become acquaintethe bank’s loan granting
standards and have learnt to better self-assesthevhibeir loan application will be
successful or turned down (see Kirschenmann (20d&0)borrower learning in

repeated interactions with the same lender).

Table 24. Lending by year and loan type

This table reports statistics on the bank's loanfg@m for the full sample and the following
subsamples: Agro: Loans intended for agricultumaéstments. Micro: Loans with loan amounts up to
10,000 USD (from 2008: also with amounts up to Q0,SD). SME: Loans with loan amounts of
more than 10,000 USD and up to 500,000 USD. Rajettean applications that were turned down
by the bank.

Panel A. Number of loans disbursed and rejected

Rejected Agro Micro SME Total
2002 80 104 184
2003 503 2,888 66 3,457
2004 860 3,583 154 4,597
2005 1,010 6,789 369 8,168
2006 1,363 16,561 739 18,663
2007 2,408 2,163 32,661 1,202 38,434
2008 3,086 10,105 41,349 1,523 56,063
2009 3,144 15,635 35,589 947 55,315
Total 12,454 27,903 139,524 5,000 184,881

Panel B. Volume of loans disbursed (USD)

Agro Micro SME Total
2002 115,535 115,535
2003 5,788,970 1,292,500 7,081,470
2004 6,597,272 3,828,095 10,425,367
2005 13,754,232 11,831,532 25,585,765
2006 32,239,557 28,260,126 60,499,683
2007 3,655,380 69,632,677 50,910,208 124,198,266
2008 22,266,514 125,173,771 81,594,199 229,014,584
2009 33,719,686 112,488,057 49,922,596 196,130,338
Total 59,641,579 365,770,172 227,639,257 653,051,008
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Since we observe both loan applications and agtgadinted loans we are able to

establish the impact of the financial crisis onrbaers’ requests and the bank’s

decision to approve or reject the loan applicatma to assess whether the three

subgroups of loans are affected differently.

Figure 9. Loan applications and approvals for new s. repeat borrowers

Figure 9A. Agro loans
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Figure 9 displays the number of loan applicationd bban approvals during the

period 2007 to 2009 for new vs. repeat borrowersour three subsamples

respectively. We focus the analysis on this timgogebecause two major events that
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may influence loan demand and supply decisionsroedun the meanwhile. Firstly,
the financial crisis reached its peak with the ayjodle of Lehman Brothers Holdings
Inc. in September 2008. This led not only to woiliivturmoil in financial markets
but also attributed to the sharp decline in oicgsi and therefore affected both the
Azerbaijani economy and its banking sector. Seggndlthough AccessBank’s
financial performance was strong, it experienceldydein its refinancing pipeline
especially during the second and third quarter20®f8 because the capital markets
were not able to provide the necessary liquiditygdther with the strong portfolio
growth, these unexpected refinancing difficultiescéd the bank to introduce limits
on lending and portfolio growth which was done iec@dance with risk
considerations.

Generally, while the first event may decrease |@gplications as well as
approvals, the second event should mainly influgheebank’s ability to meet given
loan requests. However, the refinancing problemyg atso mirror themselves in the
number of loan applications because of the padicuharketing strategy of
AccessBank (and similar micro banks). To attrast t@rrowers, the bank’s loan
officers visit the surrounding potential clientsdagall their attention to the bank’s
business. Otherwise, many potential borrowers wmdder learn that they are
eligible for credit and how much they are actualbfe to take and repay. During the
time of tight refinancing, the bank curtailed thigive marketing of its products (e.g.
loan officers were encouraged to take vacation) thiedefore the number of loan
applications may also decline due to the squeetteeibank’s liquidity.

Figure 9 shows that loan applications and approdaiglop differently for the
three subgroups. Agro loan applications drop carally between March and June
2008, especially for new agro borrowers. This ie ¢tlu a combination of seasonal
effects as agro clients’ income streams peak imgmnd summer and stricter risk
management due to the tightened refinancing sttmatrhich induced the bank to
limit marginal (very small) lending that was ofteound not to be used for business
enhancement in the past. Interestingly, loan apftins of repeat borrowers
decrease much less while they steadily increasédtr new and repeat borrowers
after this short period of retrenchment (Figure 9RM)is is a first indication that the
agricultural sector remained mostly unaffected gy financial crisis. Nevertheless,
the bank’s refinancing difficulties and the subsaguintroduction of tighter

eligibility criteria during the second and third ayters of 2008 clearly affect agro
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lending because clients were obviously deterredn flagpplying for loans.Loan
approval rategapproved loans as a share of applied |0&stightly decrease during
that period for the new borrowers but remain atigh Hevel of more than 95%
afterwards. Thus, while the bank obviously refraimsn attracting new borrowers
during the time of refinancing difficulties, it &ill willing and able to meet most of
the demand of those agro clients who actually reqaidoan.

For micro loans, we similarly observe a considexaldcrease in loan applications
in the second quarter of 2008 and another decrfedswing the failure of Lehman
in autumn 2008 (Figure 9B). These findings sugdgest both the bank’s liquidity
squeeze, again via tighter risk management, asasdlhe general economic impacts
of the Lehman failure affected micro borrowers’ diteavailability. This is also
confirmed by the clear downward trenddpproval ratesfor micro loans after mid
2008. While approval rates for new micro loans @meaverage about 4 percentage
points lower than for repeat micro loans, they ipalarly decrease during 2008,
which may reflect that borrowers who were rejecedother banks turned to
AccessBank and were denied a loan because theytieehegher-risk borrowers.

Figure 9C reveals that the demand for new and tefld& loans is more volatile;
however there is also a clear decline in the nurobéwan applications after March
2008. For the repeat SME loans this decline is doitgsting in comparison to the
agro and micro loans indicating that the compae#gibigger firms in our sample are
more seriously hit by the crisis. Since these firase more likely to be
internationally connected, they may have to copeh a&ilarger and more persistent
decrease in demand for their products. Agro andarbasinesses, on the contrary,
mostly produce subsistence goods and thereforeimebwter insulated from the
effects of the financial and economic crisis. Ferthore, SME clients are more
likely to finance fixed assets which are first t® fpostponed in times of crises while
micro clients often take out working capital loaRsally, with a decrease in housing
prices in Azerbaijan, borrowing to finance real atst became less attractive.
Considering theapproval ratesof SME loans, we observe a negative trend starting
during the third quarter of 2008. Approval rates SME loans decrease much more
than for agro and micro loans from around 90% & %6r new SME loans and from

above 95% to 75% for repeat SME loans which seemsftect the increased risk

*¢ Separate graphs for the approval rates are aieilaim the authors upon request.
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associated with SME loans. A further explanatiory i@ that it is easier and cheaper
for the bank to “save” a certain amount of liquydity denying some SME loans in
contrast to a large number of micro loans.

To sum up, Figure 9 suggests that both externahtevieave an impact on the
lending operations of AccessBank but that thesectffvary for the three different
types of loans. While credit availability for agrad micro borrowers decreases for a
very short period due to the stricter risk managameduced by the bank’s
refinancing difficulties, credit availability for ME borrowers is tightened more
persistently. For the latter not only reduced syppbssibilities due to missing
refinancing funds but also factors such as incikdse risk, especially after the
Lehman failure, seem to play an important r8l&@hus, we do not find support for
the conjecture that micro clients may be mostly@#d by the crisis due to their
high indebtedness from multiple (consumer) lend&isreover, the analysis of
approval rates shows that previous bank relatipssbenefit borrowers by better
credit availability and help to mitigate the negatcrisis effects which is in line with
the findings of Berg and Schrader (2009).

Additionally and importantly, Figure 9 establishitde different mechanisms by
which the refinancing and the Lehman effect infleeercredit availability. The
refinancing delays seem to mainly affect the nundddoan applications and much
less the probability of receiving a loan, wherelas Lehman effect is especially
important for SME loans and to a lower extent facnm loans, driving down both
loan applications and approval rates after Septe@@8. Therefore, the refinancing
effect reveals itself on an aggregate level but tlkedman effect may also be
observed on an individual level. As the structurewr dataset allows us to measure
credit availability on an individual level, a cratipart of the following analysis will
be concerned with the impact of the crisis (measurg the Lehman failure) on
credit availability in the three subgroups of loans

5.4.3 Determinants of credit availability
We analyze the effects of the current financiasisron the availability of credit
for our sample of agro, micro and SME loans in steps. First, we estimate a linear

*" Analyzing total loan volumes and volume constmialso reveal that SME borrowers are most
affected by the crisis.
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probability model (LPM} in which the dependent variable Rpproved;  : is the
probability of firmi to receive loaik in periodt:

Pr(Approvedik: = o; + P1Cxt + Palit + PsFit + PaTt + €kt (8)

Ckt is a dummy variable that indicates whether loamds disbursed during the
crisis while L and F; are vectors of loan and firm characteristics idoig 11 bank
branch dummies that control for the location ol@aigination. Finally, Tis a time
trend accounting for the general macroeconomic itiond at the time of loan
origination.

Credit availability not only refers to the incidenwhether a loan application is
turned into a loan granted but also to the wedd¢eden the granted amount and the
requested amount for those loans that were apprdnes second step we therefore
estimate a Heckman selection model. Since the egfdoan amount constraints is
only observed for those loans which are actuallpreyed and since approval is
likely to be non-random, estimates of a simple Ob8del would suffer from
selection bias. A Heckman selection model incorfgsréhe possible dependence in
the two stages of the model and produces estintlaesllow for predictions for the
population and not only for the subsample of appdolans. We estimate equation
(8) as the selection equation to obtain inversd’dwiatios which we then include in
the outcome equation to account for the selecliorestimate unbiased second-stage
standard errors in the presence of a regressor depénds on the first-stage
parameter estimates, we bootstrap the standardseunsing 50 replications. The
dependent variable of the outcome equatioBranted-requested ratiq ; which is
the share of the requested loan amount that wadlyfigranted by the bank and
therefore higher values of the variable indicatghbkr credit availability (or

equivalently, lower credit constraints):

Granted-requested ratiQ ¢ = oj + B1Cxt + BoLkt + PsFit + PaTt + €k 9)

8 We re-estimate all our regressions using probi kit models. Since the estimates remain
qualitatively the same, we restrict the presentatibresults to the LPM models since they are easie
to interpret.

140



All variables and vectors are defined as above. él@n we exclude the branch
dummies from the outcome equation and use themdemtify the first stage
regression. Branch specific effects such as thebeunand experience of loan
officers should determine a branch’s capacity té&erlaans (approval decision). The
actual degree of constraint, in turn, should essé&ntbe determined by the
individual relationship, firm, and loan charact@as (loan amount decision).

Crisis indicator and loan characteristics

To measure the impact of the financial crisis, welude the dummy variable
Crisis which is equal to one for those loans disburseer dhe failure of Lehman
Brothers Holdings Inc. in September 2008 and zéheravise. We account for the
structure of the bank’s loan portfolio by introdugithe dummy variableggro,
Micro and SME which are one if the loan is an agro, micro or SN&an,
respectively.

If a firm requests a very high loan amount, thekbaray be more likely to reject
the loan application or to grant a considerablydowan amount. Therefore, we
include the variabl®equested amoumthich is the requested loan amount in USD.
The bank’s decision to grant a loan and its williegs to grant the requested amount
should critically depend on the perceived riskhef toan. One means to make a loan
safer is to pledge collateral. We include the \@e&ollateral which is the value of
the pledged collateral in USD. Additionally, we lute Repeat loaras a relationship
indicator since close bank-borrower relationshipgenbeen found to increase credit
availability (e.g. Petersen and Rajan (1992)k is a dummy variable indicating
whether a loan is a firm’s later vs. first loan. \&gect the bank to be able to gather
valuable private information when interacting repeéy with the same borrower,
which, in turn, may benefit the borrower (see Alemd Gale (1999), Boot (2000)
and Ongena and Smith (2000)). The dummy varitfadaeatindicates whether a loan

is denominated in local currency (AZN) vs. USD.

9 We repeat all estimations with two other relatiipsmeasures, the length of the bank-borrower
relationship and the number of times a borrowerthksn out a loan before the current loan, and find
that results remain qualitatively unchanged.
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Firm characteristics

We include several firm characteristics that mdluence the bank’s decision to
grant a loan and, if it does so, which amount ngrSince most of the firms in the
sample are run by their owners, owner charactesistre of particular importance.
First of all, we include the borrowerAge (in years). On the one hand, it may be
negatively related to credit availability becausgeo firm owners who are close to
retirement have a lower incentive to keep a goadlitmecord in order to receive
future loans if their reputation cannot be trarmsf@érto their successor (see Ortiz-
Molina and Penas (2008)). On the other hand, ofuler owners may be more
experienced and therefore less risky borrowersghvivould mean a positive relation
between borrower’s age and credit availability.

In microfinance, often the argument is made thamew are better borrowers
because they are more reliable in repaying tha@ndo(e.g. Armendariz de Aghion
and Murdoch (2005)). To capture a possible gentfecte we include the dummy
variable Male which is one if the borrower is male and zeroh& ss female. A
similar reasoning might be true forMarried (dummy variable that is one if the
borrower is married and zero otherwise) borroweo \hs responsibility towards a
family.

5.4.4 Summary statistics

Table 25 presents summary statistics of our loadh fnm variables for the
approved loans. Panel A provides statistics for ftlesample, whereas Panel B
displays sample means by loan category for thegetefore and during the crisis.

Panel A shows that most of the loan application®un sample are successful
(Approved) but that the bank makes use of loan size consstaBorrowers who
receive a loan are, on average, granted only 83%hef requested amounts. The
statistics confirm that the majority of approvedns in our sample are micro loans
with an averag&kequested amouwnf 4,698 USD. Interestingly, loans are regularly
collateralized at clearly more than 100% with theue of Collateral having an
average value of more than 14,000 USD. Considefimg characteristics, the
majority of borrowers ardale (83%) andMarried (73%).
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Table 25. Descriptive statistics

This table displays summary statistics for our laad firm variables. See Table 23 for definitioffis o
all variables. Note that only approved loans ackuhed in the calculations.

Panel A: Loan and firm characteristics (of approvedoans)

N Mean Minimum Maximum
Loan characteristics
Approved 184,881 0.93 0 1
Granted-requested ratio 172,427 0.83 0.04 2
Crisis 172,427 0.38 0 1
Agro 172,427 0.16 0 1
Micro 172,427 0.81 0 1
SME 172,427 0.03 0 1
Requested amount 172,427 4,698 100 1,000,000
Collateral 172,427 14,494 0 3,717,322
Repeat loan 172,427 0.47 0 1
Manat 172,427 0.57 0 1
Firm characteristics
Age 172,427 42.11 19 87
Male 172,427 0.83 0 1
Married 172,427 0.73 0 1
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Panel B. Sample means by loan type and crisis

This table reports sample means of our loan ana ariables for the periods before and after thenhan failure Crisis) for the following subsampleggro: Loans intended

for agricultural investmentddicro: Loans with loan amounts up to 10,000 USD (frorB&@also with amounts up to 20,000 USBME Loans with loan amounts of more
than 10,000 USD and up to 500,000 USD. *** ** &mbte that variables are significantly differemnfr each other at the 0.01-, 0.05- and 0.1-levelguaitwo-sided t-test.
Note that summary statistics for the variaBlgprovedare calculated including all loans while for ather variablesonly those loans that were approved by the bank are

included in the calculations.

Agro loans Micro loans SME loans

Crisis=0 Crisis=1 Diff Crisis =0 Crisis =1 ifb Crisis=0 Crisis=1 Diff

N = 9,956 N = 19,059 N =101,239 N = 48,867 N =4,195 N =1,565
Loan characteristics
Approved 0.958 0.964 -0.006 ** 0.925 0.938 -0.013 **= 0.883 0.829 0.054 **=*
Granted-requested ratio 0.851 0.835 0.017 *** 0.824 0.823 0.001 0.842 0.831 0.011 *
Requested amount 2,447 2,709  -262 *** 2,871 3,878 -1,006 *** 55,076 66,525 -11,450 ***
Collateral 6,293 5,993 300 *** 9,570 8,385 1,185 *** 198,975 240,033 -41,058 ***
Repeat loan 0.37 0.34 0.04 *** 0.46 0.56 -0.10 *** 0.66 0.71 -0.05 **=*
Manat 0.78 0.90 -0.12 *** 0.45 0.69 -0.24 *** 0.02 0.01 0.01
Firm characteristics
Age 44.18 43.68  0.50 *** 42.09 40.98 1.12 **= 43.3 42.57 0.73 ***
Male 0.89 0.90 -0.01 ** 0.83 0.80 0.03 *** 0.91 0.91 0.01
Married 0.79 0.79 -0.00 0.72 0.70 0.02 *** 0.84 0.81 0.03 *




Panel B of Table 25 presents statistics for theehoan categories of agro, micro
and SME loans. To assess changes in loan termshanidorrower pool along the
crisis, it compares loan and firm characteristicapproved loans for the time before
and after the Lehman failure. The statistics comfinat the availability of agro loans
was only little affected by the crisis. Approvaltas slightly increase while the
Granted-requested ratidecreases by less than 2 percentage points. Eoo foans,
the impact of the crisis on the credit availabilgyrelatively small as well. For SME
loans, however, the probability that a loan appilicais Approveddecreases by 5
percentage points after the Lehman failure. In taaldi the Granted-requested ratio
also drops, but only to a small extent. The aveRgguested amoufdr agro and
micro loans increases regardless of the distortionsternational financial markets
in the aftermath of the Lehman collapse. Thisnsilsir to Berg and Schrader (2009)
who find increased demand of micro borrowers afteexpected external shocks
such as volcanic eruptions. SME loans show a laagerageRequested amouafter
Lehman as well, but in contrast to the other losupgs they also turn out to be more
collateralized after Lehman which may be due toitloeeased risk associated with
SME loans.

Establishing good bank-borrower relationships setanse especially important
for micro and SME clients as the share of repeatdancreases for both loan groups
during the crisis. This confirms the graphical gse in Figure 9 that relationship
lending helps to enhance credit availability in ésnof crises. Interestingly, the
financial crisis influences the denomination ofag@nd micro loans considerably.
After the Lehman failure 90% of agro loans and &¥%nicro loans are denominated
in local currency Manaf) compared to 78% and 45% before. This finding ban
explained by the fear of a depreciation of the llatarency towards the USD after
the currencies of neighboring countries such assiduand Kazakhstan plunged
considerably due to the financial and economidsrisven though the Manat did in
fact only depreciate little, especially small baveyss nevertheless demanded more
loans in local compared to foreign currency asrtlwetome is mostly in local
currency as well. The statistics on firm charasteas imply that the pool of
borrowers is little affected by the crisis.
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5.5 Results

5.5.1 Determinants of the likelihood that a loan aplication is approved

Table 26 displays regression results for the detemts of the bank’s decision to
approve a loan application for the full sample &ndthe three subsamples based on
our loan type categories. Standard errors are teghan parentheses and are adjusted

for clustering at the borrower level.

Effects of loan and firm characteristics on loaprapal

Columns (1) and (2) present estimates of the LPjessions for the full sample.
The results confirm the main hypothesis: the cigs a negative impact on credit
approval rates, but the likelihood that a loan mmaplon is approved varies
significantly for agro, micro and SME loans.

The estimates in Column (1) reveal several intergstindings. The variable
Crisis, which captures the effect of the Lehman failurd the subsequent turmoil in
capital markets, shows that loan applications meftky September 2008 have, on
average, a 3.8% lower chance to be approfgdo andMicro loan applications are
significantly more likely to be successful than SNtian applications (the base
category). On average, agro (micro) loan applicatibave a 12.5% (9.4%) higher
probability to be finally granted compared to SMan applications. To study how
the relation between our loan groups and the pibtyalof loan approval is
influenced by the crisis, we introduce the intamactterms Agro*Crisis and
Micro*Crisis in column (2). Both interaction terms and both maiffects are
significantly positive. This means that the proliibto be granted a loan is not only
higher for agro and micro loans compared to SMEndohefore the failure of
Lehman but that this effect is even more pronouraféer Lehman. For instance,
before Lehmarm\gro loans have a 9.7% higher probability to be appidban SME
loans. After Lehman, this difference in probakeitiincreases by another 8.3%. The
effects are qualitatively the same Micro loans, yet they are economically smaller.

These results relate to the specific structure pérBaijan’s economy with its
larger firms being more dependent on oil price tfhations and international
economic developments and therefore being moretafieby the crisis. Micro firms,
on the contrary, rather produce subsistence goodelover essential services and
agro borrowers mostly grow fruit and vegetablesaise sheep for the local market
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so that both are considerably less affected byctims. These varying levels of
affectedness seem to influence the bank’s risksassent of firms and to finally
translate into accordingly varying levels of creaviailability. Apart from that, it is
plausible to assume that it is easier for the banKsave” refinancing funds by
cutting SME in contrast to micro lending which aduhally explains that credit
availability is mostly affected for SME borrowers.

The economic relevance of the effects of the oliben characteristicRequested
amountandCollateral is very low, but the estimates are statisticaigggicant and
their signs are in line with economic reasoningl éle equal, borrowers who
request larger loan amounts are less likely toiveca loan indicating that they may
be comparatively risky. ProvidinQollateral, by contrast, increases the probability to
be granted a loan, all else equal, because suds & safer in the sense that the
pledged asset may be sold in case of default. E&umtbre, we find that bank
relationships are valuable because being a repmabvicer strongly increases the
likelihood to receive a loan by 5.7%. This resslin line with findings from the US
and Europe (see e.g. Cole (1998) and Angelini, &v&and Ferri (1998) and for a
comprehensive overview Degryse, Kim and Ongena 9g00Loans that are
denominated in the local currenbManat have a higher probability to be approved.
The reason is that most of the agro and micro |cames denominated in local
currency which at the same time reduces their giterredit risk as agro and micro
enterprises are likely to earn the majority of thecome in local currency. Besides,
the missing refinancing funds during the second taird quarters of 2008 were to
be denominated in USD which may also have impaotedhe preferred lending
currency.

Turning to the firm characteristics, the estimategeal thatMarried borrowers

indeed have a 1.2% higher probability to receil@aa than unmarried borrowers.

Effects of loan and firm characteristics for agracro and SME loans respectively

Columns (3) to (5) of Table 26 report estimates.BM regressions for agro,
micro and SME loans respectively to further disegla differences in the factors
determining loan approval rates for these threegmates. The separate regressions
confirm our findings from the full sample specifices. They reveal that o@risis

indicator does not have any impact on loan appsofaal agro loans. For both micro
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and SME loans, the probability to receive a loaoreleses after the Lehman failure
with the effect being considerably stronger for SMé&ns (8.2% vs. 4.3%).

Being a repeat borrower is crucial for increasimgda availability for all three
loan groups. Nevertheless, it seems to play thet mg®ortant role when applying
for an SME loan. Since SME loans involve considgrdéarger loan amounts, the
information gathered from previous interactions hwiborrowers may be most
valuable in this segment. Interestingly, the demation of the loan influences credit
availability adversely for the three loan groupsil agro and micro loans are more
likely to be approved when they are denominatedllamat SME loans in manat are
less likely to be granted. One explanation for tegult lies in the bank’s refinancing
structure. Since it receives most of its fundingJi8D, it has an incentive to lend on
in foreign currency to prevent currency mismatchests own balance sheet. At the
same time, the bank seems to channel its fundgdingoto the borrowers’ abilities
to deal with foreign currency risks. Agro and miémans which are granted to very
small businesses that probably do not earn foreigrency have a higher probability
to be approved in local currency. SMEs, on the reopt are likely to be more
capable to handle USD loans or even earn (somin@if)income in USD. Thus, for
the larger SME loans the bank insists on lending3D to hedge at least part of its
currency risk (Brown, Kirschenmann and Ongena (2G98vide similar evidence
for micro and SME lending in Bulgaria).

Turning to the impact of the firm characteristiege find that only the variable
Married has a uniform, significantly positive impact orafoapproval rates for all
three loan categories. Of all our firm charactessit seems to provide the strongest
signal to the bank. The borrower’s gender has ardynall economic effect on credit
approvals, but it works in the opposite direction &gro vs. micro loans. For agro
loans, beingMale decreases the probability to receive a loan wiidme with the
notion that women are the more reliable borrowésmendariz de Aghion and
Murdoch (2005)). Yet, male borrowers who requestrmiloans have a higher
probability to succeed in applying for a loan inmgmarison to female borrowers.
Finally, a borrower'sAgeplays a minor role in determining credit availdgiand is
only significant for SME loans with a one standdeviation increase in borrowers’

age (10 years) decreasing the loan approval ratelyyl%.
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Table 26. Loan approvals: loan and firm determinang

This table reports results from LPM regressionsthar full sample and the following subsamples:
Agro: Loans intended for agricultural investmemicro: Loans with loan amounts up to 10,000 USD
(from 2008: also with amounts up to 20,000 USBME Loans with loan amounts of more than
10,000 USD and up to 500,000 USD. Standard ernegeported in parentheses and account for
clustering at the borrower level. The dependentatée is Approvedwhich is a dummy variable
indicating whether a loan application was approbvgdhe bank or rejected. All explanatory variables
are defined in Table 23. ***, ** * denote signifince at the 0.01-, 0.05- and 0.1-level.

(1) (2) 3) (4) (5)
Full sample Full sample Agroloans Microloans SME loans
Crisis -0.038*** -0.105%** 0.004 -0.043*** -0.082***
(0.002) (0.010) (0.005) (0.002) (0.013)
Agro 0.125** 0.097***
(0.008) (0.008)
Micro 0.094*** 0.078***
(0.007) (0.007)
Agro*Crisis 0.083***
(0.011)
Micro*Crisis 0.064***
(0.011)
Requested amount -0.000**  -0.000** -0.000*** -0.000*** -0.000***
(0.000) (0.000) (0.000) (0.000) (0.000)
Collateral 0.000*** 0.000*** 0.000*** 0.000*** 0.000***
(0.000) (0.000) (0.000) (0.000) (0.000)
Repeat loan 0.057*** 0.057*** 0.024*** 0.059*** 0.087***
(0.001) (0.001) (0.002) (0.001) (0.010)
Manat 0.017*** 0.016*** 0.023*** 0.020*** -0.140%**
(0.001) (0.001) (0.004) (0.002) (0.044)
Age -0.000 -0.000 0.000 0.000 -0.001*
(0.000) (0.000) (0.000) (0.000) (0.001)
Male 0.003* 0.003 -0.008** 0.004** -0.012
(0.002) (0.002) (0.003) (0.002) (0.015)
Married 0.012*** 0.012%** 0.008** 0.012%** 0.036***
(0.002) (0.002) (0.003) (0.002) (0.013)
Constant 0.698*** 0.712%* 0.916*** 0.775%* 0.801***
(0.009) (0.009) (0.027) (0.006) (0.038)
Observations 184,881 184,881 29,015 150,106 5,760
R2 adjusted 0.032 0.032 0.033 0.033 0.060
Time trend yes yes yes yes yes
Branch fixed effects yes yes yes yes yes

Summarizing, we find that the impact of the finaharisis on credit availability
strongly depends on firm size and on the industiiyna operates in. Although agro
loans are often considered to be very risky du@ea highly correlated risks in case
of natural disasters, bad weather conditions or noodity price volatility (e.qg.
Wenner, Navajas, Trivelli and Tarazona (2007)), oasults imply that the

diversification of a bank’s portfolio into differemdustries and firm size categories
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may provide stability in case of a financial andm@mic crisis that mainly hits those
firms that are internationally connected. Additityiain contrast to anecdotal
evidence from Eastern Europe (e.g. ProCredit Hgld2009)) which suggests that
banks currently worry especially about their legdito micro clients and have
limited their exposure in that segment because métiyese clients carry high levels
of (consumer) debt, we find that credit availapilis mostly affected for SME
customers. This may be explained by the compatgtsmall and underdeveloped
banking sector in Azerbaijan which has preventedronclients from accumulating
debt.

5.5.2 Determinants of the extent of volume constrais

Table 27 reports results from a Heckman selectiogehto assess our second
dimension of credit availability for the full sangpbnd for the three subsamples
based on the different loan categories. The bankmoaonly deal with risks arising
from the crisis or from firms’ characteristics bgnying credit to certain borrowers
but also by constraining the loan amount it is mglto grant to those borrowers
whose loan applications are approved. The Heckneectson model explicitly
accounts for these two decisions about constraiciadit which the bank can make.
Thus, columns (1), (3), (5) and (7) include estesafrom the selection stage, i.e.
they show the impact of our loan and firm varialbesthe likelihood that a loan is
approved.

Since this step replicates the results from Talélev2 mainly concentrate our
discussion on the second stage results displayedlumns (2), (4), (6) and (8). Note
that the Mills’ ratios which we derive from thedirstage regressions and which are
included in the second stage to account for them#gnce in the two equations are
statistically significant in all our specification§his means that the selection
procedure is needed to derive unbiased estimatég ioutcome equation. The Mills’
ratios indicate whether the unobserved factors tinfiuence selection (loan
approval) and the unobserved factors that influeheeoutcome (Requested-granted

ratio) are positively or negatively correlated.
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Table 27. Share of requested loan amount that wasamted by the bank: loan

and firm determinants

This table reports results from Heckman samplectele regressions for the full sample and the feifg subsamplesAgro:
Loans intended for agricultural investmeriBcro: Loans with loan amounts up to 10,000 USD (frord&@lso with amounts
up to 20,000 USD)SME Loans with loan amounts of more than 10,000 USid ap to 500,000 USD. Standard errors
(reported in parentheses) are bootstrapped toed#rair correct values in the two-step proceduhe @ependent variables are
Approved which is a dummy variable indicating whether an@pplication was approved by the bank or rejeétedolumns
(1), (3), (5) and (7) an@ranted-requested ratjovhich is the share of the requested amount thgtanted by the bank, in
columns (2), (4), (6) and (8). All explanatory \edies are defined in Table 23. *** ** * denotegificance at the 0.01-, 0.05-
and 0.1-level.

1) 2 3 4 ) (6) ) (C)]
Full sample Agro loans Micro loans SME loans
Granted- Granted- Granted- Granted-
requested requested requested requested
Dependent variable  Approved ratio Approved ratio Approved ratio Approved ratio
Crisis -0.556***  -0.041*** 0.011 0.002 -0.258*** 0.001 -0.395*** -0.010
(0.054) (0.010)  (0.073) (0.007)  (0.016) (0.004)  (0.069) (0.014)
Agro 0.541%** -0.001
(0.047) (0.007)
Micro 0.349**  -0.028***
(0.045) (0.007)
Agro*Crisis 0.441%** 0.016*
(0.058) (0.009)
Micro*Crisis 0.278*+* 0.017**
(0.051) (0.008)
Requested amount ~ -0.000*** -0.000*** -0.000***  -0.000*** -0.000***  -0.000*** -0.000***  -0.000***
(0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000)
Collateral 0.000***  0.000***  0.000*** 0.000***  0.000*** 0.000***  0.000*** 0.000***
(0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000)
Repeat loan 0.467**  0.064** 0.227** 0.043*+*  0.517*** 0.035**  (0.388*** -0.016
(0.011) (0.006)  (0.038) (0.003) (0.010) (0.006)  (0.049) (0.016)
Manat 0.124**  -0.008*** 0.246**  -0.036*** 0.049***  -0.021** -0.518*** 0.042
(0.011) (0.002)  (0.045) (0.005)  (0.015) (0.001)  (0.139) (0.034)
Age 0.000  0.000*** 0.001 0.000** 0.000 0.000%*** -0.005* 0.001
(0.001) (0.000)  (0.002) (0.000)  (0.001) (0.000)  (0.003) (0.000)
Male 0.019  0.039*** -0.106** 0.027**  0.042** 0.042%+* -0.089 0.011
(0.014) (0.001) (0.049) (0.004) (0.017) (0.002)  (0.076) (0.011)
Married 0.092*+* 0.012**  0.098** -0.001 0.086*** 0.005***  0.176*** -0.006
(0.012) (0.002)  (0.047) (0.004)  (0.010) (0.002)  (0.062) (0.009)
Constant 0.251**  0.698**  0.925** 0.965***  0.537*** 0.787**  0.875** 0.860***
(0.058) (0.025)  (0.378) (0.041)  (0.032) (0.021)  (0.175) (0.041)
Mills ratio 0.144%* -0.603*** -0.209%** -0.267***
(0.055) (0.083) (0.055) (0.102)
Observations 184,881 184,881 29,015 29,015 150,106 150,106 5,760 5,760
Time trend yes yes yes yes yes yes yes yes
Branch fixed effects yes no yes no yes no yes no

Column (2) presents the results on the determirritse wedge between granted
and requested loan amoun@rénted-requested rat)dor the full sample. Note that
Granted-requested ratis an inverse measure of volume constraints wimdltates
fewer constraints the larger its value is (it irdes larger credit availability the
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larger its value is). The variaberisis captures the effect of the Lehman failure on
volume constraints for SME loans (the base catggMye find that SME loans
which are made during th@risis are significantly more constrained than those made
before the Lehman failure. As SME loans are refpulenllateralized by mortgages
and real estate prizes were falling, borrowersivedesmaller amounts against their
collateral. To study how the relation betweAgro (Micro) loans and volume
constraints is influenced by the crisis we intragltite interaction term&gro* Crisis
andMicro*Crisis. For Agro loans, the statistically insignificant main effeogether
with the positive and statistically significant endiction effect implies that volume
constraints for agro loans are not different frévose for SME loans before the crisis
but that they are lower during the crisis. Thisufeshows again that agro loans are
less affected by the financial crisis than SME kdforMicro loans, on the contrary,
volume constraints are significantly higher beftre crisis but this difference is cut
by more than half during the crisis. Interestinghhile micro loans have a higher
probability to be approved than SME loans, they gemerally more volume
constrained once they are approved but not duhegtisis. Thus, the bank seems to
apply its different constraint possibilities in féifent ways to the three loan
categories.

Turning to the further loan and firm characteristiove find that taking out a
Repeat loan decreases volume constraints considerably. There tvo
complementary explanations for this result (sees¢ienmann (2010)). The bank
may make use of dynamic incentives in environmaritis asymmetric information
by increasing granted loan amounts after due repaynsimultaneously, borrowers
may learn what is reasonable to request from pusvimonstraints and adjust their
following requests accordingly. Thus, the obserxvedliction in volume constraints
may stem from both the demand and the supply gilfleough Manat loans have a
higher probability to be granted, they are slightipre volume constrained. One
explanation may be that borrowers requesting mbaats are less familiar with
financial operations and therefore are more praneniscalculate their financial
needs and abilities. Finallivale andMarried borrowers turn out to be less volume
constrained than female and unmarried borrowers.

Studying the three loan categories independentlyrem in relation to each other
reveals that the crisis does not at all affect icr@ehilability of agro loans for those

borrowers that request such loans (columns (3¥8), micro loans (columns (5-6))
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and SME loans (columns (7-8)) face a significambhywer probability to receive a
loan after applying for one during the crisis congoiato before the crisis, while
volume constraints are not significantly influencled the crisis. Therefore, our
results show that credit availability in the sew$déhe availability of the requested
loan volume does not significantly change due ® ¢hisis when we analyze the
three loan categories independently. Pooling alh$éoin one regression and assessing
relative impacts of the crisis between the three subgrduypsnteraction effects,
however, reveals that again agro and micro loaa$iatess than SME loans.

For our loan and firm characteristics, we find thia¢y have little impact on
volume constraints for SME loans. As for the fudhwple, we observe for agro and
micro loans that taking outRepeat loarsignificantly decreases volume constraints
while the loan’s denomination in local currenciMapa) increases volume
constraints. Although beingMarried turned out to be an important borrower
characteristic in increasing loan approval probgds, it plays a minor role in
reducing volume constraints as the variable is stayistically significant for micro

loans.

5.6 Conclusions

This paper studies the impact of the financialiere the credit availability for
micro, small and medium enterprises in Azerbaij#&zerbaijan provides an
interesting object of study because, on the onedh@s economy is weakly
diversified and highly dependent on the developrmanthe oil price making it
vulnerable to the economic crisis that is broudidwa by the financial crisis. On the
other hand, its banking sector is still compardyisenall and not yet much globally
integrated, providing some immunity to the spillevef a global financial crisis.
Nevertheless, there are a few banks that may beceeghto be affected by the crisis
because they are foreign owned. One of these b@nkecessBank Azerbaijan
whose credit file data for 184,881 loans made bebtwgovember 2002 and August
2009 we use for our empirical analysis. The stmgciof the dataset allows us to
analyze credit availability on an aggregate levelweell as on an individual loan
level, thereby identifying three channels of credihstraints.

By analyzing aggregate summary statistics, we deitne first channel of credit
constraints. We observe that its refinancing delayke second and third quarters of
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2008 seem to lead the bank to discourage (potericatowers from applying for
new or additional loans. The bank’s temporary lilifyi squeeze therefore resulted in
a slowdown of its credit portfolio so that not tile demand could be met during this
limited period of time. However, the restrictionsn dusiness lending were
implemented in line with a conscious tighter rislamagement, i.e. that in the
business loan portfolio mainly SME and high-risicroilending was limited.

As we observe borrowers’ loan applications andrthegjuested loan amounts as
well as the bank’s decision whether to grant a lamadh which loan amount to grant if
the application is approved, we are able to sepavad further channels of credit
constraints at the individual loan level: loan ayal rates and loan volume
constraints.

Our findings for those borrowers who actually apijollya loan suggest that credit
availability for agro loan borrowers is merely afied by the crisis. This is surprising
on first sight since agro loans are regularly d¢feexbas particularly risky because of
their highly correlated risks in case of naturabaditers or commodity price
fluctuations. In an economic crisis like the cutrene, however, the agro businesses
in Azerbaijan are comparatively unaffected becdheg mostly produce subsistence
goods. Thus, such loans may offer some stability bank’s loan portfolio in times
of a global financial and economic crisis. The saseems to apply to the
diversification into different loan sizes as thecroi loans in our sample show a
considerably smaller reduction in approval ratemgared to the SME loans as well
which may be explained by their lower risk. SME roarers whose business
activities may be more severely hit by the crisisréfore have to face the greatest
cuts to their credit availability. Apart from thagur results show that bank
relationships are valuable in times of crises asgba repeat borrower considerably
increases credit availability especially for miamed SME borrowers.

Finally, our results suggest that credit consteimtinly work via the aggregate
channel by the bank discouraging loan applicatiand via the approval decision
channel once a loan application is made. Loan velwonstraints only slightly
increase during the crisis. This may be explaingdhe fact that we study loans for
specific investments which may not leave much réonamount adjustments.

One caveat has to be made concerning the intetipretaf our results. To
comprehensively assess the effects of the crisisredit availability for the various

types of enterprises one would actually have tce tako account how many
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borrowers have been deterred from applying foraa loy their loan officers. While
we can provide some evidence on this aspect iraggregate analysis, it is possible
that the active marketing strategy which the bas&suto attract new customers is
more intensively employed in the segment of micank compared to SME loans.
This would imply that a decrease in these markegiciyities would have a larger
impact on the micro loan portfolio than on the SME&n portfolio. Thus, it may well
be that we underestimate the negative effect ottisgss on micro credit availability
because we do not have information on (potentiafjdwers’ intentions to apply for
a loan. This opens up room for future empiricabegsh to broaden the evidence on
the effects of the financial crisis on credit aahility for micro vs. SME borrowers
in Central Asia and other emerging markets.

Our results have implications for development ptiaciers aiming at sustainably
fostering credit access for micro, small and medhumsinesses in developing and
transition economies. First, supporting MFIs in lthmg up diversified credit
portfolios that include various loan categorieshwigspect to size and industry may
increase a banks’ stability in times of a globakficial and economic crisis as the
current one. However, further research on how wffe banks’ portfolio quality is
affected by such a crisis would be needed to sha@ fight on this aspect. Second,
broadening MFIs’ refinancing basis to achieve greaesilience against external
shocks remains an important topic. Recent attertgptseate adequate refinancing
instruments in local currency therefore seem taabsucial step to help MFIs to

overcome refinancing problems.
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6 Conclusions

This thesis has analyzed demand and supply efbecksan contract terms in bank
lending to micro, small and medium enterprisesauatoped as well as in transition
countries. Bank relationships of MSMEs represepariicularly interesting object of
study because they are plagued by informationahamtries and banks need to find
ways to deal with the arising risks. For instartbey may use relationship lending
techniques which imply that they do not only ev&duaingle transactions but
multiple interactions with the same borrower overet and/or across products (Boot
(2000)). This allows lenders to gain often promgtinformation which facilitates
implicit long-term contracting and intertemporal asthing of loan contract terms.
At the same time, informational asymmetries mayp adluence borrower behavior
when requesting certain loan terms and borrowerg learn from previous loan
negotiations when interacting repeatedly with thee lender. Incorporating these
demand aspects into the analysis contributes tcetéerbunderstanding of the
processes that lead to the observed outcomesmhkgotiations.

The theoretical literature provides various argutséor the impact of asymmetric
information on borrower and bank behavior when estjng / granting loan terms.
Due to an asymmetric distribution of informationtveeen lenders and borrowers
banks may, for instance, deny credit even to boegrewwith profitable projects
(Stiglitz and Weiss (1981), Gale and Hellwig (19&B5 Aghion and Bolton (1992)).
Borrowers, in turn, may first have to signal thgood quality to lenders by
requesting short-term loans before they can recleing-term financing (Flannery
(1986)). Apart from that, when lenders are impeahyemformed about the currency
of firm revenue, local currency borrowers may berenbkely to choose foreign
currency loans. The reason is that in a poolingilégrium” these borrowers are not
fully charged for the credit risk involved in takirthese unhedged loans (Brown,
Ongena and Yesin (2009)).

The aim of this thesis was to disentangle demaanh fsupply determinants of
loan contract terms. Thereby, it wanted to broattem understanding of how
observed contractual outcomes arise and how rezfiemtd granted loan terms
evolve over bank relationships in a sequence etraations between borrowers and

lenders. Analyzing various loan contract terms suash amount, maturity and
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currency as well as credit availability (i.e. th@lIpability to receive a loan) reveals
that taking into account information from both loapplications and loan contracts
offers new insights into the factors that drive ttactual outcomes in MSME bank
lending. Importantly, incorporating the demand sitte the analysis does not render
previous empirical results obsolete but enrichespilcture of bank relationships and
loan negotiations that may be gained from studiiaigk portfolio data.

Chapter 2 finds that the relation between borrowsk and loan maturity is
determined by the interplay of various demand amiply side factors. The positive
and monotonic risk-maturity relation may be expdairby good borrowers choosing
short maturities to signal their low risk to thenkavhen informational asymmetries
are high. In case of low asymmetric informatioatienship lenders’ willingness to
assist risky borrowers by offering them long-teroars provides an explanation.
Adding borrower bargaining power to the analysigesds that borrowers would
actually like to borrow at longer maturities (iffenmational asymmetries were
absent) and do so when they have bargaining pdweally, cost considerations (i.e.
the term structure of the interest rate curve) seepfay a role.

Chapter 3 offers insights into the demand and sufgitors that drive foreign
currency lending in Eastern Europe. The resultsvdhat foreign currency lending is
not only driven by borrowers who try to benefitrfrdower interest rates. They also
show that a substantial share of foreign curremtgilrloans is supply-driven with
banks hesitant to lend long-term in local curreaog eager to match the currency
structure of their assets and liabilities. This e that recent policy measures to
curb the extent of foreign currency lending whiadi@ess only the demand side to
increase borrowers’ awareness of the inherent kg not be sufficient.

Chapter 4 provides a new and more comprehensivsureaf observed credit
constraints that incorporates requested and graméedamounts. The results indicate
that the extent of (publicly) available informatiomatters for initial differences in
credit constraints between borrowers. Analyzing éwelution of requested and
granted loan amounts over multiple interactionsveet borrowers and one bank
reveals that observed credit constraints decrease @ loan sequence due to a
convergence of the demand and supply sides. Ordéhneand side, this finding
implies that borrowers learn from the negative bessdk they receive from previous
credit constraints and adjust their requests aaugisd On the supply side, the

results indicate that the bank uses dynamic ineestito overcome information
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problems increasing loan sizes disproportionatefteradue repayment when
contracting repeatedly.

Finally, Chapter 5 deals with the impact of the 2@008 financial and economic
crisis on the demand and approval of MSME loan&Zerbaijan, a country whose
heavily oil-dependent economy is vulnerable to ek shocks. The data comes
from AccessBank Azerbaijan which was affected leyfthancial crisis by temporary
delays in its refinancing pipeline. On an aggredetel the results indicate that the
delays in the bank’s refinancing resulted in a terap/ slowdown of portfolio
growth, especially in the SME segment. On an imtligi loan level the findings
show that the availability of agro loans is meraffected by the crisis while micro
loans face a moderate and SME loans a consideredilietion in approval rates. The
results suggest that the real effects of the castgcally depend on firms’ industry
and size. Finally, bank relationships are foundntbgate the effects of the crisis on
credit availability.

In summary, the results not only amend the existicgdemic literature but may
also be interesting for policy makers who aim tetéo access to credit for small
firms. The studies hint at certain peculiaritiesittidetermine MSME lending in
transition (and developing) countries such as mgs#dng-term refinancing in local
currency, instable macroeconomic policies or boeminexperience in dealing
with formal banks resulting in a pronounced leagnomocess. At the same time, the
studies indicate that informational asymmetries ameimportant factor in MSME
lending whether studying the US and Western Eumpthe transition countries in
South-eastern Europe and Central Asia. Accordinglyse bank relationships are
valuable in the various settings increasing creddilability and leading to more
favorable loan terms. However, it is beyond thepscof this thesis to quantify
whether bank relationships are more valuable inreg®n or the other.

The analysis in Chapter 2 clearly illustrates thaving only information on
contracted loan terms allows no more than collgcimdications of the various
demand and supply factors being at work. While tthiees provide interesting
insights, adding information from loan applicatidredps disentangling the two sides
more clearly and improves the understanding of hman contracting works. For
future research, studying more comprehensive pdatsets with information on
borrowers’ different sources of external funds dticdee fruitful. This would allow

testing the impact of bank competition and multise borrowing on requested and
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granted loan terms and would provide a more dispreture about the actual extent
of credit constraints which borrowers face in difet countries.

On the demand side, measuring borrower bargainivgep is challenging. This
thesis offers one approach but there may be vardher ways how to capture
bargaining power and future research could addit@ssissue in more detail. In
addition, this thesis entails implications for r@s# in (behavioral) corporate
finance. For instance, there are studies indicatag managers choose a particular
debt maturity structure or try to time the markethwdebt issues to manage the
financing costs (e.g. Graham and Harvey (2001)jthieu research may analyze if
and how behavioral issues can be observed in bamkveer relationships,
particularly in small business lending, as well.rBtwver, the finding that borrowers
obviously learn from the feedback they get fromvpres outcomes of loan
negotiations highlights that financial literacy ydaa role in loan contracting. While
financial literacy has been shown to be a widespngi@aenomenon there is little
evidence on how this influences debt decisionseimegal and requested and granted
loan terms in particular (see Jappelli (2009) foe@ent overview).

On the bank side, future research may address tlestign how the bank’s
refinancing (kind, maturity, currency as well agithchanges over time) influences
its lending decisions. So far, there is only litleown about the interplay of the two
sides of a bank’s balance sheet. This is a paatilgutifficult issue because of the
inherent endogeneity problem concerning the questibether the refinancing side
drives the bank’s lending decisions or whether Hamk’s anticipated lending
operations drive its refinancing decisions.

To conclude, while the four studies which compdse thesis point out several
important aspects, they simultaneously open upde wcope for future research on

demand and supply effects in bank lending.
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