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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.

17



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.
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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.
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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
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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
bor