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1. Introduction

The last thirty years have witnessed a procesxtwd@dinary advancement in information
and communication technologies. This has led timkibg industry to a widespread adoption
of various mechanisms for impersonal service dglie.g., phone and internet banking,
automated teller machine networks) and screeniepntdogies (e.g., automated credit
scoring models). Despite this technological tramsfition the physical proximity between

borrowers and their lending banks, and other bankise local credit market remains a major
factor for the outcome of the lending transactigfe¢sandrini et al. 2009; Cerqueiro et. al.
20009).

In general, the importance of geographic distancéhfe process of economic exchange is
attributable to the presence of transaction costated to transportation of economic agents
and products, and information frictions. Extanteagsh in the banking field offers robust
evidence on the existence and significance of ugdts (e.g., Petersen and Rajan 2002;
Brevoort and Wolken 2009). By contrast, the exature of the costs of borrower-lender
distance, i.e. whether they reflect informatiorctions, transportation factors, or both, and
how these costs influence the pricing and supplyamik loans remain open questions. In this
paper we address these two questions about thamdleature of the costs of distance in the
context of small business lending. First, we eshldthow these costs are incorporated in the
pricing of bank loans. Second, by examining theilaldity of credit and its degree of
tightness, we infer whether the effect of distarscenore likely to reflect transportation or
information factors.

There are two main arguments why distance betweercdntracting parties is relevant
for the cost of bank credit. First, physical proityraffects the transportation costs borrowers
and loan officers face when they complete and mam@mnsactions in person (Chiappori et

al. 1995; Sussman and Zeira 1995; Almazan 2003or&k information and search costs



borrowers incur in order to learn about producis lman conditions offered by other banks in
the local market decrease with the geographic nkse between the borrower and these
banks (Gehrig 1993). More importanttiie amount and precision of information available t
the lending officer is directly related to the pirory between the officer and borrower’s
economic and social environment (Almazan 2002; 'Beticia and Marquez 2004,
Hauswald and Marquez 2003, 2006). Besides, the mo@gnof information asymmetry
concerns such as “winner’s curse” can also beeaeltd the distance between borrower and
bank’s competitors (Shaffer 1998). This affects dguality of information and the need for
visiting borrowers frequently, which implies thatepence of nearby competitors could
increase the information and transportation cast$hfe lending bank.

Regardless of the precise nature and source afa$is of distance, their impact on loan
interest rates should depend on the underlyingngimodel adopted by the lending bank.
Specifically, the main distinction should be dralased on whether banks price discriminate
borrowers spatially by location or, alternativedyice loans according to marginal costs.

In case of spatial discriminatory pricing, bankplex their monopoly power over nearby
borrowers obtained from transportation and/or imfational advantages. Banks can thus
charge such borrowers higher interest rates (Ledmrd Hurter 1986; Dell’Ariccia et al.
1999; Degryse et al. 2009). The market-power effettdistance should also depend on the
location of the other competing banks in the lom&dit market. When nearby alternative
lending sources are available, the transportatiah information advantages of the lending
bank, and thus the interest rate it may chargeyldhze lower.

Different prediction arises when banks set interatgs following a simple rule of mark-
up over marginal cost. Loan rates should be pa&djtiassociated with borrower-lender
distance if the marginal costs increase with tissatice. By contrast, the distance between a

borrower and competitors of the lending bank hasrabiguous effect on the interest rate.



On the one hand, concerns about the possible a@alizof “winner’s curse” are mitigated
when a borrower is farther away from bank’s contpegi This lowers the costs faced by the
lending bank. On the other hand, the lending baaly mcrease the mark-up as switching
banks is more costly for borrowers located fardéngay from other potential lenders (Barone
et al. 2011).

Recently, a number of studies have examined enafliri©iow loan rates and credit
supply vary with the geographic proximity betweeamrbwer and lender. In their seminal
paper on the changing importance of distance falldousiness lending, Petersen and Rajan
(2002) show a significant increase in the average fot median) distance between borrower
and lender in the US context. They also find tivats that are able to borrow at distance pay
lower interest rates and have higher chances afigdleeir loan applications approvebhe
study captures ability to borrow at distance aspiteelicted value of a regression of observed
distance from lenders on measures of public infeonaabout the borrower. In this
perspective, the findings suggest that ihpact of distance on interest rates and credit
availability reflects banks’ proprietary informati@and borrowers’ transparency, rather than
spatial discriminatory pricing.

Agarwal and Hauswald (2010) analyze the lendingsitats of a major US bank about
loan applications by small corporate borrowers. $tugly shows that applicants close to the
lending branch pay higher interest rates but ae alore likely to obtain credit. Consistent
with information-based theories, this pattern disgys once the analysis accounts for loan
officers’ proprietary information, measured by #t@mponent of borrowers’ assigned credit
scores orthogonal tpublic information about their credit qualit@ince the authors consider
the actual distance between applicant and banlcbramd control for distance to the nearest
rival of the bank, their findings are supportiveifiormation-based models of discriminatory

pricing (Dell'Ariccia and Marquez 2004; Hauswalddadarquez 2006).



Degryse and Ongena (2005) study the pricing behayica large Belgian bank with
respect to loans made almost exclusively to indi@icand small businesses and document
that interest rates decrease (increase) with thertke between the borrower and lending
bank (competing banks). The effects of distancesappo be mainly driven by transactional
loans, and almost non-existent for loans that aoeentikely to be relationship-based, and
thus more information-sensitive. The authors imergheir findings as consistent with
models of spatial price discrimination and bankerimalizing transportation costs for nearby
borrowers. In a subsequent study analyzing loatracts from the same bank, Degryse et al.
(2009) provide further evidence in favor of spat@ikcriminatory pricing driven by
transportation costs. In particular, they show thatassociation between borrower’s distance
to competing banks and loan interest rates de@ealen the rival banks are hierarchically
organized. To the extent that such banks are niaky ko make lending decisions using hard
information (Stein 2002), the number and frequeoicsequired in-person meetings between
borrower and loan officer should decrease, thustow the market power of the lending
bank.

In contrast to the above studies, Knyazeva and kKewa (2012) focus on syndicated
loans to large firms and find that interest rates @ositively associated with the geographic
distance between the borrowing firm and its leadiéz (or the average distance to the pool
of lenders)' The authors advance the argument that this patéfiects the increasing costs
of delegated monitoring that banks have to incuenvblealing with borrowers located farther
away.

Overall, the available empirical evidence suggastinteresting dichotomy. Banks seem
to follow spatial discriminatory pricing when lendi to small- and mid-sized enterprises

(SMEs). Such borrowers are usuaftyore opaque from an informational point of view,

! Similarly, Giannetti and Yafeh (2012) documenttttie interest rates on large international syriditdoans
are positively associated with the cultural diseahetween the borrower and lead lender.
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require in-person contacts and interactions, amdtypically restricted to access only the
local credit market where they resi@gy. contrast, banks appear to price loans on this lods
marginal cost when lending to large corporationforimation, transportation and switching
costs should be less important on the margin fesdlclients.

In this paper, we present findings that raise astioie about the pricing paradigm that
appears in the literature. Specifically, our aniglysovides evidence consistent with marginal
cost pricing for small business loans. We analyiaage proprietary dataset of loans granted
by a major inter-regional Italian bank to SMEshe fperiod 2004-2006 and find that interest
rates increase with the borrower-lender distancd @ecrease with the distance between
borrower and competing banks in the local creditkeia This suggests that physical distance
from the lending branch represents a non-triviagtgo the lending relationship that banks
transfer onto their borrowers.

The second step of our analysis investigates thetdqy dimension of the bank-borrower
interaction, captured through the probability thdtorrower faces tight credit availability and
has to use the costly option to overdraw funds dkergranted credit line. The quantity
perspective allows us to offer some insight inte #tonomic factors — transportation or
information — that underlie the costs of distanCelr identification strategy rests on the
following idea. If distance reflects pure transptidn costs, the credit constraints faced by
borrowers, and thus likelihood of overdrawing, ddomot be affected by their location as
these costs can be more easily quantified andcteflein the price-setting process, making
credit supply and demand roughly aligned. Convgrsebank-borrower distance is a proxy
for information asymmetry and its costs, banks &hdie more restrictive in lending to
borrowers located farther away. Hence, the prolighiat such borrowers overdraw funds,

i.e. face tighter credit availability, should beglher.



In contrast to the effects of physical proximity orterest rates, the implications of
distance for loan availability and credit tightnesse not extensively analyzed in the
literature. Carling and Lundberg (2005) developadel of geographic credit rationing based
on the premise that information asymmetry is mtadain the vicinity of the bank. As a
result, more distant borrowers are subject to tstridending standards and increased
likelihood of rationing. However, their empiricahaysis, using data from a large Swedish
bank, does not detect evidence of such practicgsoBtrast, Brevoort and Hannan (2006)
and Agarwal and Hauswald (2010) observe that tkeitiood of loan approval increases
(diminishes) with the geographic proximity betwesgaplicant and lender (competing banks).
However, they do not analyze the amount of cre@ihged and the degree of credit tightness.

Consistent with the information-based arguments,amalysis reveals that the degree of
credit tightness is affected by borrowers’ physitadation. The probability of borrowers
facing a binding credit limit, and overdrawing, ieases with their physical distance from the
bank and decreases with their distance from othepeting banks in the local credit market.

If distance affects the outcome of the lending psscthrough information-based costs,
one should expect its effect to be stronger foesaghere such costs dominate. Therefore, to
substantiate our insights, we explore the crossesed heterogeneity in the degree of
opacity of our sample borrowers. To this end, wi spir sample into categories based on
characteristics (e.g., size and rating availalilitgended to capture borrower’s opacity and
the magnitude of information asymmetry, and repeatanalysis. We find that the effects of
distance are more pronounced for the types of l@m® that can be considered as less
transparent. This result further corroborates oonctusion that distance represents

information-based costs of the bank-firm lendingtrenship.



The rest of the paper is organized as follows.hin text Section, we describe our data
and variables. The empirical strategy is discussegkction Ill. We present our main results

and some robustness tests in Section IV. Sectiocon¢ludes.

2. Data and variables

2.1. Dataset

To examine the costs of physical distance in theecd of small business lending, we utilize
a unique proprietary dataset of credit lines grinteSMES by a major inter-regional Italian
bank (hereafter, simplthe bank) as of September 2004 and 2006. The dataset ctivers
bank’s entire portfolio of credit lines in two lt@h provinces, managed by more than 60 bank
brancheg. One of the bank’s core businesses is provisiofinaincing to SMEs and this
makes the dataset ideal for the purposes of ouysasaConsequently, almost 43% of the
borrowing firms areSole Proprietorships, accounting for 25% of the loans granted by the
bank. Other organizational forms present in our @amare Partnerships (28%) and
Corporations (33%) accounting for 35% and 38% of the total ®ananted by the bank,
respectively. The remaining borrowing firms are pa@tives. Our sample includes firms
from more than 23 sectors of economic activity miedi at the 2-digit level according to the
ltalian National Institute of Statistics (ISTAT).

The dataset includes information on loan contraains (e.g. credit limit, interest rate,
collateral), various aspects of the bank-borrowetationship (e.g. length and exclusivity,
whether the borrower uses other services from thek)}y borrower characteristics (e.qg.
location, sales, industry specialization, orgamiretl form), and characteristics of the local

credit market and lending branch (e.g. locationg sugment the dataset provided by the

% Less than 4% of the credit lines are grantedrtodilocated outside these two provinces. We shooild that
the provinces are representative of the Italiamenuc structure characterized by a large numb&NMES.

% A sub-set of less than half of the borrowers hesnbused to study the relevance of gender of adittcp
parties involved in bank lending (see Bellucci et2010). The focus of the sub-set was exclusiwalysole
proprietorships, where borrower’s gender could higuely identified.
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bank with information on the distance between damtmiower and all branches in the local
credit market. It should be noted that our datasdy contains information on approved
contracts but not on applications. Nevertheless,rithness of the data in terms bank and
borrower characteristics and local credit markeiditons, allows us to analyze the impact of

bank-borrower distance on loan pricing and the neadfi distance costs.

2.2. Dependent variables

We focus on two outcome variables concerning crgudts: price and availability of credit.
Summary statistics for these (and all other) vdemlare reported in Table 1. First, we use the
interest rate charged by the bank to measure the pof credit. The averadeterest Rate for
our borrowers is 7.06%. The second outcome variabges to the quantity dimension of the
loan contract. We focus on the incidence of bindirggit limits and thus, on the probability
that a borrower experiences tight credit availapillo this end, we construct a variable
Overdraw as an indicator that takes the value of 1 if adwer draws more credit than what
is actually granted by the bank according to thetremt, and O otherwise. For overdrawing
firms, credit availability may be considered ashteg as borrowers exceeding their credit
limit incur fees and penalty rates. On average, 22%e borrowers in our sample face tight
credit availability, i.e. overdraw funds. Relatedlge average credit limit in our sample is
€86,511 with substantial variation across orgamoral forms (€49,065 for sole
proprietorships and €101,438 for corporations). alerage amount of credit actually used is
€62,268, equivalent to 72% of the amount allowedvayk (€38,924 for sole proprietorships
and €66,454 for corporations — equivalent to 79.28%b 65.51%, respectively). We also note
that partnerships and sole proprietorships are nligedy to exceed their credit limit,

compared to corporations (24.04% vs. 20.85%).
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Overdrawing borrowers are also more likely to beated outside their local credit
market, rather than inside (25.04% vs. 21.19%)aAssult, they are also farther away from
the lending branch. This is consistent with theuargnt that lenders obtain more precise
signals about closer firms and could monitor thiases better, while the precision of the
signal about the nature and activities of a borrolely deteriorates for more distant firms.

As aresult, there is a (partial) reduction of draglailability for such borrowers.

2.3. Distance variables
We capture the importance of physical distancevim ways. First, we measure the distance
between the bank and each borrowBrafich-Firm Distance). Using the exact geographic
location of borrower and lending branch, we complaéemetric distance that separates them.
The distance is based on the shortest and fastetst, and is obtained through Routenfate.
The average distance between a borrower and olribatmost 4.98 km (3.09 miles). Bank-
firm distance varies considerably with firm’s orgaational form, sales and the firm’s
classification in the bank’s loan portfolio (smhblisiness portfolio or corporate portfolio).
The average distance is 4.66 km (2.89 miles) fée pooprietorships and 5.79 km (3.60
miles) for corporations. For micro-firms with salésss than €250,000, the branch-firm
distance is 4.56 km (3.83 miles) on average. Ttagmitude is 6.62 km (4.11 miles) for firms
with sales higher than €5 million. Considering wag components of bank’s loan portfolio,
we note that the average distance is 4.79 km (2i8%) for borrowers in the small-business
portfolio and 6.84 km (4.25 miles) for borrowerglie corporate portfolio.

We constructRivals-Firm Distance to capture the distance between borrower and

competing banks operating in the local credit migrélefined as the municipality where the

* Routemate is software for optimization of transgtion costs and calculation of distance. For more

information about the software, please see httpriEmsys.it/prodotti.html
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borrower resides or the postal code of the borrowethis covers multiple small
municipalities. To this end, we first identify ddank branches in the local credit market for
each borrower in our sample. We then calculatedisiance from each of these branches to
the borrower. We measure a borrower’s distancemopeting banks with the $5ercentile

of these distances. Focusing on thd 2&rcentile, rather than on the minimum distance,
allows for inferences that are more robust and $essitive to outliers. The average distance
to competing banks for the borrowers in our sang&pproximately 3.34 km (2.08 miles). In
86% of the cases, a borrower is located closelngédtanch of a competing bank than to the
branch of our bank. In 73% of the cases, the find the loan-granting branch are in the

same local credit market.

2.4. Control variables

Cost of credit depends on various factors relatetarrower and lender characteristics, as
well as to market and business cycle condition®rtter to ensure that our distance metrics
do not simply capture some of these factors, weaus®ad set of control variables reflecting
borrower characteristics and the nature of the {morkower interaction. In addition to that,
we include industry, branch, market, and year figdcts. Unfortunately, we cannot include
borrower fixed effects. During the time period dfetstudy, our bank did not pursue
significant organizational restructuring in ternfsctosing existing branches or opening new
ones. As a result, only 1% of the borrowers in sample are observed to change the bank
branch from which they borrow. This makes our Ja@geaof interestBranch-Firm Distance,
guasi-time-invariant, and renders the usenthin estimators infeasible. In an attempt to take
into account unobservable individual effects, we wwndom effects and Hausman-Taylor

estimators.
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Our control variables reflect various borrower euderistics and the nature of the bank-
borrower relationship. Firm size is measured bydwer’s total salesSales). As the bank
only provides sales categories rather than exaouats, we construct a step variable which
takes the value of 1 if the sales are less tha®0P8, 2 for sales between €250,000 and
€1,500,000, 3 for sales between €1,500,000 and)€®00, 4 for sales between €5,000,000
and €25,000,000, 5 for sales between €25,000,00@&%0,000,000. As our focus is on small
business lending, we follow the EU definition of &hBusiness Enterprises and exclude
from our dataset borrowers with sales exceedingGE®)000> The average borrower in our
sample falls in the second category. However, fimith sales below €250,000 represent
54.9% of the sample. The fraction of sample firm&ach of the remaining categories is as
follows: 10.6% in category 2, 14.6% in category.B,7% in category 4, 8.4% in category 5,
and 2.6% in the last category. In the multivaremtalysis, we use separate indicators for each
sales category rather than the step variable. fgalyi, we construct indicatorB(Sales i)
that take the value of 1 if the borrower’s sales iarthei-th category, and 0 otherwise. This
approach allows us to better capture the effediraf size without imposing the restriction
that a shift from one category to the next hasrstamt effect across categories.

As another borrower characteristic, we consideir thrganizational formCorporation is
an indicator that takes the value of 1 if the loaadipient is a corporation and O otherwise.
33% of the borrowers have this organizational form.

We next introduce three measures intended to @phe nature of the bank-borrower
lending relationship. FirsRelationship Length is the number of days since the firm has first
borrowed from our bank. On average, our samplesfiave been clients of the bank for
3,360 days. This is comparable to the findings ble@1998) and Degryse and Van Cayseele

(2000) that the average bank-borrower relationshipetween 7 and 8 years. For lItaly,

® The European Commission adopted the definitioBrofll Business Enterprises in its Recommendatiod of
May 2003 (GUCE L 124/36 del 20/05/2003).
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Gambini and Zazzaro (2012) document that firms @her than 50 employees maintain
credit relationships with their bank for 12 yearsaverage. In the multivariate analysis, we
take a logarithmic transformation of this varialB=cond Multiple Lending is designed to
capture the exclusiveness of the bank-borrowetioalship. The variable takes the value of 1
if the firm borrows from multiple banks and O ifethirm has an exclusive relationship with
our bank. Consistent with the well-documented penee of multiple lending across Italian
firms (Detragiache et al. 2002), only 4% of thenfsrin our sample have an exclusive lending
relationship with the bank. Lastlfther Services considers the scope of bank-borrower
interaction. The variable takes the value of hd firm uses additional services provided by
the bank, and 0 otherwise. Only 9% of the firmseheborrow from the bank without using
additional services.

Existing research documents the importance of Baokganizational structure and
decision making process (e.g., Liberti and Mian 90Cirst, we take into account the
hierarchical position of the lending branch in Hamk’s organizational structure. The network
of branches of our bank is distributed across laradit markets and is coordinated by
regional headquarters. Each branch has decisiommalower with respect to the credit
lines extended by its loan officers. However, tleadquarters of the bank might have more
services or more efficient monitoring, which coalfect the cost structure and thus ability to
offer credit at a lower price. Alternatively, theddquarters might adopt more formal or
impersonal modes of interaction with clients in amson to smaller local bank branches.
To account for possible effect of such differenoesloan contract terms, we construct an
indicatorDecisional Level that takes the value of 1 if a credit line is ngethat the regional
headquarters and O if this happens at a local lakch. 17.1% of the credit lines are

managed at the headquarters.
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In addition to the measure of hierarchical levepnsible for managing a credit line, we
also create the variabRortfolio that identifies the market segment, from bank':npof
view, where a borrower falls. Specifically, the iahie takes the value of 1 if the bank
considers the credit line as part ofdtsporate market and O if it is part of themall business
market. The small business market represents about 91¥edban portfolio. It is important
to note that the bank might consider a firm witlpawate organizational form as part of its
small business market due to the firm’s charadtesi@nd required services. The distinction
has implications for the riskiness of the loan &mdthe internal division that manages the
credit line and the resources devoted to it.

Lastly, to control for loan contract risk, we catesi the collateralization of the credit line.
Existing studies advance several contrasting eqpiams for the association between loan
risk, collateral and interest rate, depending ortiver collateral requirement is viewed as a
screening device or insurance policgollateral, which measures the degree of
collateralization of the credit line, is a stepiahle that takes the value of 1 if the credit line
is not collateralized, 2 if it is collateralized up 80% of the credit limit, and 3 if the
collateral amount exceeds 80%. In the multivareealysis, we use indicator variables for
each category of collateralization. Specifical}(Collateral i) takes the value of 1 if the
collateralization of a credit line falls in theh category. Note that 70% of the credit lines are
not covered by collateral, i.e. fall in categoryThe fraction of credit lines in thd®2and &
categories is 19% and 11%, respectively.

The summary statistics for all the outcome variglaled the controls, whose construction
is summarized in the Appendix, are presented ineTabWe also report a correlation matrix
for these variables in Table 2. Both interest eatd incidence of overdrawing are positively

correlated with the distance between the borrowdrtae lending branch. Moreover, the two
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outcome measures are also significantly correlaidd some of the other variables. Hence, it

is important to control for these in the multivéeigpecification.

3. Empirical models

The first part of our analysis is to examine whethad how price of credit reflects the
physical proximity between the transacting partiesthe lending process and between
borrower and bank rivals. If banks discriminatetslg, or exploit their local monopoly and
information advantage, interest rates should bhdrign the vicinity of the lending bank and
lower in the vicinity of its rivals. By contrast, lbanks price competitively based on marginal
costs and these costs are increasing (decreasinggdgraphic distance from the lending
bank (bank’s rivals), interest rates should be lowehe vicinity of a lender and higher in the
vicinity of its rivals. To distinguish between tleeslternatives, we estimate the following
ordinary least squares (OLS) model:

i it

Rete, = ¢ + a(BrandvFirmDistance) + B(Rivels-FirmDistance) +2 )X, "
k=1

m h z
+ 2 @lrdsry, + > 4 Brandy, + > 7 Marke,, + 7Timg + &,
m=l

s=1 b=1

where Rate is the interest rate in percentage paid by borrowat timet. Branch-Firm
Distance is the natural logarithm of the distance that s&jgea the borrower from the lending
branch.Rivals-Firm Distance is the 28 percentile of the distribution of distances betwee
the borrower and all other banks in local creditrket x is a vector of firm-specific
characteristics (sales, activity sector, organireti form, etc.) and bank-firm relationship
factors (credit limit, services, rating, exclusyidf relationship, length, riskiness, portfolio,

decisional level, etc.). We include industry, bitanmarket and time fixed effects.
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Negative (positive) point estimate of (£) in equation (1) would be consistent with
lending practices of spatial price discriminatidime reverse relationshigr(> 0 andg < 0)
should hold if the bank follows marginal cost pnigi

In the second step of our analysis, we try to iderthe nature of the costs raised by
distance. Specifically, we focus on the quantityneision of the loan contract. The
underlying rationale is that, in contrast to infaton-based costs, costs that are not
information-based (e.g., transportation costs)lmmmeasured relatively more easily and thus
can be reflected in the price of credit. Hencetdlshould be no implication for the likelihood
of overdrawing. To investigate, we estimate a Rngtmdel for the probability that a borrower

uses credit in excess of what is made availabli&yank, i.e. overdraws funds, as follows:

c+a (Bl’af[h—Fil’mDistance)it +4 (Ri\/E‘SFil’mDistance)it +Z:,l/kxitk
Pr(Ovadaw = 1), = F !

m

h z
+ > @indsry + Y ¢ Brand, + 2’71 Marke, + 7Tine + &, 2)
mel

s b=1

whereOverdraw is an indicator that takes the value of 1 if a baer exceeds the credit limit
on the loan contract, and 0 otherwi$€.) is the cdf of the standard normal distribution.
Distance measures and control variables are as thatined in model (1). As in model (1),
we include industry, branch, market and time fieffécts.

If distance proxies for information costs, borrosvecated farther away from the lending
bank and closer to bank’s rivals should face manelibg credit limits and thus should be
more likely to overdraw funds. Hence, positive ¢ioefnt (a > 0) on the measure of distance
between borrower and lending bank, and negativéficeat on Rivals-Firm Distance (8 <

0), would be consistent with information-based degtrather than transportation costs. By
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contrast, no association between physical proxinaityg credit availability would likely

reflect transportation costs, properly capturethaprice of credit.

4. Results

4.1. Pricing

We begin the discussion of our results with thdyeama of the explicit costs of bank-borrower
distance reflected in interest rates. Table 3 mtssestimation results based on the
specification outlined in Equation (1). In columh) (we include only the variables that
capture the distance between borrower and lendiagk band between borrower and
competing banks. Industry, year, market, and brdinad effects are also included. In
column (2) we augment this baseline specificatipimnioluding a set of controls for firm and
loan characteristics, as well as lending relatignéatures. Both columns (1) and (2) use the
entire sample of loans. In columns (3) and (4) at@reate our augmented model for each of
the two years (2004 and 2006) separately. Lastlgolumns (5) and (6) we use panel data
estimators to control for unobservable individuffieets that could systematically differ
across borrowers. We estimate the model from col{&nadopting random effects and
Hausman-Taylor estimators.

We note from Table 3 that in all specificationse tboefficient on the variable that
captures distance between borrower and lending, liBxakch-Firm Distance, is positive and
significant. Both statistical significance and nuic& magnitude are robust to alternative
specifications, control variables, and estimat®chhiques. Thus, our preliminary analysis of
the impact of bank-borrower distance on the costedit shows that borrowing firms located
farther away from their lending branches pay higheterest rates relative to their
counterparts located in the vicinity of the bankack of proximity seems to create

incremental cost for the lender transferred ontodweer. The positive association between

18



bank-borrower physical distance and loan rate msistent with lending practices of marginal
cost pricing, where the incremental costs are asirg in distance. Such costs might reflect
information collection, evaluation and monitoriramd the higher rate compensates the bank
for these additional costs its loan officers inadren dealing with borrowers located farther
away.

The coefficient orRivals-Firm Distance has a sign opposite to that of the coefficient on
Branch-Firm Distance in each of the specifications in Table 3. Whertatise between a
borrower and rival banks increases, the competiimong banks in the local credit market
for this borrower diminishes. This allows the lemglibank to obtain more precise
information. The resultant reduction in severityasymmetric information problems (e.g.,
“winner’s curse” and adverse selection) makes assitele for the bank to extend credit at
lower price, all else equal.

In addition to being statistically significant, thedfects ofBranch-Firm Distance and
Rivals-Firm Distance are also economically relevant and similar in magle to those
reported by Degryse and Ongena (2005). For instamsirg the estimates in column (2) of
Table 3, a change of one standard deviation ardhedmean in the distance between
borrowing firm and lending bank leads to a chamgthe loan interest rate of almost 12 basis
points. Similarly, an increase of one standard atexn in the distance between borrower and
rivals’ branches decreases the loan rate by abdodisis points. We note that our panel
estimators — random effects model in column (5) Hadsman-Taylor model in column (6)
where Credit Limit, Other Services, Relationship Length and Overdraw are assumed to be
endogenous covariates — generate results thatrieotife association between interest rates
and distance.

An examination of the control variables offers samteresting insights. First, the nature

of the bank-borrower relationship appears less mapo for cost of credit. Borrowers with
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longer lending relationship and with exclusive legdrelationship to our bank do not seem
to benefit in terms of price. The result contramtguments advanced by Boot and Thakor
(1994), Petersen and Rajan (1994), Berger and Wi1895), Chakraborty and Hu (2006),
Brick and Palia (2007) and Sakai et al. (2010). Ewsv, studies for European countries and
Japan show that while credit constraints are lof@erfirms with long-lasting bank ties,
interest rates and collateral requirements in thallsbusiness lending context might increase
with the length of the lending relationship (e.gagglini et al., 1998; Degryse and Van
Cayseele, 2000; Hernandez and Martinez, 2006; @ddJasugi, 2009; Ogawa et al., 2007).
By contrast, consistent with the notion that tHatrenship scope allows banks to accumulate
additional information that enhances their abitbtyassess and monitor customers, we find
that the use of other services is often associai#dlower interest rates.

As expected, the positive and significant coeffitieon Overdraw suggests that
overdrawing firms pay higher interest rates. Coaions also tend to pay more. We also note
that the largest firms tend to pay less for creditthe coefficient of the indicator for most
sales (category 6) is negative and larger in absdkrms compared to the indicators for
relatively smaller firms (e.g., category 2 or 3pwever, the size effect does not appear to be
strictly monotonic.

Credit lines managed at the headquarters are assocwith lower interest rates, as
shown by the negative and statistically significaaefficient of Decisional Level. This is
consistent with a superior cost structure at thadbearters level. Looking at the type of
portfolio, we note that credit lines that are cdesed by the bank as part of dsrporate
market have lower interest rates compared to those tlegbant of itssmall business market.

Collateralization also appears relevant. The negaand significant coefficient of
D(Collateral 2) suggests that loans secured by some collatera lwver interest rates,

relative to unsecured ones. This effect is consisteth the notion that collateral requirement
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can serve as a self-selection device leading safieowers to select collateralized contracts,
and as an incentive mechanisms for borrowers txtsshfer projects (Besanko and Thakor,
1987; Bester, 1985). However, credit lines withemyvhigh degree of collateralization, i.e.
lines with collateral exceeding 80% of the liney@igher interest rates, as suggested by the
positive and significant coefficient dx(Collateral 3). Thus, it appears that high collateral is
consistent with the insurance argument (Barro, 1976

Lastly, we recognize the importance of time invatrieharacteristics pertaining to branch
and market factors. F-tests of the hypothesesaaelh of the sets of indicators for branch,
market, and industry is indistinguishable from @sé&d on the specification in column (2) of

the table, reject the null at the 1%-level.

4.2. The nature of distance costs

Our analysis shows that distance is important fe price of credit and the positive

association between interest rates and bank-borravggance is consistent with marginal

cost pricing and increasing incremental costs. Hamnewhether this effect hinges on

transportation costs or information asymmetry ioics remains an open question. To identify
the nature of distance costs, we examine in Talileedssociation between borrower-lender
proximity and credit availability formalized in Egtion (2). In the first specification of Table

4, we estimate a baseline Probit model that indumtdy our distance measures along with
industry, year, market, and branch fixed effects.cblumn (2) we augment the baseline
specification by including a wide array of contnariables. In columns (3) and (4) we

estimate the probit model separately for each y2@04 and 2006, respectively. Lastly, in
columns (5) and (6), we apply random effect and ddsmn-Taylor estimators to the

augmented model from column (2).
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The coefficient ofBranch-Firm Distance is positive and statistically significant in all
columns of Table 4. Hence, borrowers located fardveay from their lending branch are
more likely to experience tight credit availabilitgnd thus overdraw funds. The robust
positive relationship between distance and creglittness is in contrast to non-information
based arguments for the effect of distance (etgnsportation costs), where one should
observe no link between physical proximity and dvawing likelihood. The observed
association is consistent with information-basectibms: Bank-borrower distance captures
information costs and borrowers located away framlending bank are more likely to face
binding credit limits, and thus overdraw funds.

To quantify the economic importance of distancetha probability of overdrawing, we
use the estimates in column (2) of Table 4. A ckaofyone standard deviation around the
mean in the distance between borrower and lendeugk bncreases the probability of
overdrawing by 2.3%. A similar increase in the aliste between borrower and bank’s rivals
reduces the probability of overdrawing by 2.4%. Shwe infer that physical proximity to
both lending bank and rivals of the lending ban&asnomically relevant.

Most of the control variables retain their sign anghificance. An important exception is
the strong effect of the nature of the lendingtrefeship on the quantity dimension of the
loan contract. Borrowers with longer bank relatldps seem to benefit in terms of credit
availability as they are less likely to overdrawsitp funds. The result is consistent with
arguments that credit constraints are lower fangirwith long-lasting bank ties. Moreover,
we also find that borrowers using other serviceth the bank are less likely to experience
binding credit limits. As expected, borrowers ofrmarate organizational form and larger
firms are less likely to overdraw. Similar to ouarleer insights, the size effect is not

monotonic. The decision-making level is importamt the incidence of binding credit limits,
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as it is for price of credit. Lastly, the collatkzation degree is positively associated with the
likelihood that the borrower will face binding crelimits.

In sum, borrowers located farther away from themding branch face tighter credit
availability and are more likely to overdraw fund$ie positive association between distance
and credit availability is consistent with argumémntinformation-based frictions reflected in

the cost of distance.

4.3. Sub-sample analyses

In order to substantiate our arguments about the@af the costs of distance, we categorize
the loans in our sample into sub-samples intendedffer cross-sectional variation in the
degree of borrowers’ transparency and informatigymametry. The rationale underlying our
approach is that if bank-firm distance reflectste@s information asymmetry, its importance
should be more pronounced for borrowers more likelsuffer from such problems, i.e. more
opaque borrowers. Therefore, we re-estimate theehmfdcredit availability from Equation
(2) for each sub-sample and draw inferences froesehsub-sample analyses, shown in
Panels A and B of Table 5. In each estimation vetude the full set of controls used in the
estimation of the augmented Probit model in col&)rof Table 4. However, for the sake of
brevity, we only report the coefficients of the redtes of interest.

The first categorization considers a measure afolwar’s overall opacity. It is a common
approach to use firm size as proxy for degreeafgparency and magnitude of information
asymmetry problems. Hence, we split the sampletimtogroups: borrowing firms with total
sales above €5 million and borrowing firms withalagales below this threshdidh finding

that the relative importance of bank-firm distamgestronger for micro and small business

® This threshold is generally accepted in the lte®a to identify the range of activities of micradasmall
business firms. However, the European CommissifinekeMicro and Small Business Enterprises as finith
turnover of less than €2 million and €10 millioespectively. In our case, we are unable to useuheff of
€10 million because the categorization system bgetthe bank is not based on this threshold. We tithepcut-
off of €5 million because the bank provides onliesaategories and the relevant category is 5-#tomi
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firms would be consistent with our information-bésargument. As hypothesized, the
coefficient onBranch-Firm Distance is positive and significant only for the sub-saenpf
“small” firms in column (1) of Panel A. Note fronolumn (2) that for “large” borrowers that
are less likely to suffer from information asymnygbroblems, distance appears less relevant
for the probability of binding credit constrainmall-sized firms located farther away from
their lending branch are more likely to overdrawds, while large-sized borrowers are
unaffected. Hence, as the cost of distance is mpmeounced for more opaque firms, this
cost is more likely a manifestation of informatibased frictions, rather than transportation
Ccosts.

The second partition is intended to capture thermétional advantage of the lending
bank vis-a-vis other banks, i.e. whether the firas lan exclusive lending relationship with
the bank (column (3)) or maintains lending relasioip with multiple banks (column (4)).
The relative importance of bank-borrower distaniceutd be lower for borrowers with an
exclusive bank relationship. In this case the baak an information monopoly and possible
concerns about winner’s curse should be mitigatéareover, the bank could obtain more
precise information. The sub-sample analysis revimalt distance matters only for borrowers
with multiple lending relationships. This findingrther corroborates our main insight.

The third partition makes an attempt to use vamnain the informational advantage of the
lending bank with respect to a borrower, relatwether borrowers of the bank. To this end,
we consider the segment where each borrower falissplit the sample into two groups:
firms in the small-business portfolio and in therpmyate portfolio. For clients in the
corporate portfolio, bank loan officers tend toitviem’s premises and negotiate contract
terms directly. By contrast, decisions about srbaBiness portfolio are taken at branch

premises. The coefficient @ranch-Firm Distance is significant only for borrowers in the
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small-business segment, column (5). Hence, whedelsnobtain more precise information
about a borrower’s activity the importance of plgsidistance diminishes substantially.

Another set of analyses is reported in Panel B alfldf 5. As alternative proxies for
opacity, we consider whether the bank has a cratlitg for the borrower and whether the
credit line is approved and managed at the locak lmanch. Ratings capture the credit risk
of a borrower and provide an extra layer of infotima while proximity of the loan officers
at the local bank branches to the socio-economigr@ment of a borrower facilitates
information acquisition and interpretation. Thusan officers operating at the local branch
could serve as depositary of soft information esakefor the design of loan contracts, while
the headquarters officers rely predominantly ordhaformation. Hence, one should observe
that the importance of physical distance betwerddes and borrowers is less pronounced in
the presence of ratings or when decisions are takehe headquarters. Consistently, the
coefficient onBank-Firm Distance is positive and significant only for the sub-saegpbf
borrowers without rating (column (1)) and borroweith credit lines managed at the branch
level (column (3)).

Our last partition is intended to exploit crosstsewal variation among our borrowers
based on information obtained by the bank durisginteraction with them. We focus on
relationship length. We split the sample into barecs with short and long lending
relationships. A lending relationship is defined“mmg” if it exceeds the 75 percentile of
lending relationships in the sample. For firms raiming long-lasting relationships with
their bank, loan officers have the opportunity totain and accumulate more and more
precise information. As expected, distance is ficantly related to overdrawing probability
only for borrowers without established lending tielaships with the bank, as shown in

column (5).
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Overall, our sub-sample analyses reveal that tip@rtance of distance for the probability
that a borrower will experience tight credit avhildy and rely on the costly option to
overdraw expensive funds is more pronounced for-ssubples of firms that are less
transparent and more likely to suffer from inforraat asymmetry problems. This
corroborates our main insight that the cost ofadlisé reflects information-based frictions,

rather than pure transportation costs.

4.4. Robustness tests
In what follows, we perform a couple of additiortakts to verify the robustness of our
findings. First, our sub-sample analyses split ilberowers into groups based on measures
intended to capture the magnitude of informatioywrasetry problems. By and large, our
results show that the importance of bank-borrov&adce is confined to groups of firms that
are more likely to suffer from such problems, emaller firms, firms without rating, firms
without established lending relationship with tlenk. Some sub-samples are small and one
might interpret the lack of statistical significa&nas power concerns. To address this concern,
we perform the following test. For each partitioretnt (e.g., size, rating availability,
decisional level), we identify the larger and smiafartitions. To ensure that our results are
not driven by sample size differences, we matchsthaller partition to a stratified random
sample from the larger one. Then, we re-estimateramdels and report the results in Panels
A and B of Table 6. Our insights remain qualitaiywenchanged.

Second, in the main analysis we captiinals-Firm Distance with the 25th percentile of
all distances between a borrower and the brandhai lmanks rivals to our bank in the local
credit market. Compared to the minimum distance, 26th percentile is less sensitive to
outliers or possible measurement error. As a rolassttest, we re-estimate the specifications

from column (2) of Tables 3 and 4 using alternatihveasures of distance between a borrower
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and rival banks. Specifically, we consider shortaserage, and median distances. Table 7
shows that our results for the incidence of bindargdit constraints, i.e. likelihood of
overdrawing, are confirmed. By contrast, the effdfadistance to bank’s competitors on loan
pricing is not robust to alternative measures, ist@st with the idea that such distance could

have increasing or decreasing impact on mark-upéebestes.

5. Conclusion

In this paper we analyze the importance of physicakimity between borrowers and their

lending bank for the shape of loan contracts. W& Bxamine the relevance of distance for
the cost of credit. Our analysis shows that interases increase with borrower-lender
distance and decrease with distance between thewsr and lender’s rivals in the local

credit market. Hence, physical distance seems poesent a cost incurred in the bank-
borrower lending relationship, especially in thentext of banks pricing loans based on
marginal costs increasing in distance.

In order to identify economic factors that couldstiffy more expensive loans —
information frictions or transportation costs — @lore the quantity dimension of the loan
contracts and the probability of tight credit amhility and rationing. Our empirical strategy
rests on the idea that if distance reflects puaesportation costs, the willingness of banks to
extend credit, and the credit constraints borrowar®, should not be affected by their
location as transportation costs can be quantiied reflected in the price-setting process
more easily. By contrast, if distance reflects infation frictions, banks should be prone to
extend more (less) credit to nearby (distant) beers. To offer insights into the nature of the
cost of distance we study the credit tightnessddneborrowers of our bank by focusing on

the incidence of overdrawing.
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Consistent with the information-based arguments, find that borrowers’ physical
locations matter for credit availability. The praiday that borrowers will experience binding
credit limits increases with bank-borrower distanddoreover, we confirm that the
importance of distance is more pronounced for lveers that can be considered as less
transparent from an information perspective. Thisaborates our main insight that distance

reflects information-based costs of the bank-fiemding relationship.
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Table 1 Summary Statistics

Observations Mean St. dev.
1) 2) 3)

Dependent Variables
Interest Rate 15,077 7.06 (2.47)
Overdraw 14,899 0.22 (0.42)
Distance Variables
Branch-Firm Distance (meters) 15,077 4,977 (7,266)
Rivals-Firm Distance (meters) 15,077 3,338 (4,438)
Control Variables
Corporation 15,077 0.33 (0.47)
Sales 14,990 2.18 (1.55)
D(Sales 1) 14,990 0.55 (0.49)
D(Sales 2) 14,990 0.11 (0.31)
D(Sales 3) 14,990 0.15 (0.35)
D(Sales 4) 14,990 0.12 (0.32)
D(Sales 5) 14,990 0.08 (0.28)
D(Sales 6) 14,990 0.03 (0.16)
Credit Limit 14,901 86,511 (323,685)
Credit Used 14,989 62,268 (234,420)
Relationship Length (days) 14,990 3,360 (2,714)
Multiple Lending 15,077 0.96 (0.20)
Other Services 15,077 0.91 (0.29)
Portfolio 15,077 0.09 (0.29)
Decisional Level 15,077 0.17 (0.38)
Collateral 15,077 1.42 (0.68)
D(Collateral 1) 15,077 0.70 (0.46)
D(Collateral 2) 15,077 0.19 (0.39)
D(Collateral 3) 15,077 0.11 (0.32)
Rating 8,539 0.16 (0.37)

Note: The table presents summary statistics for theptammsed in the multivariate analysis. The defimitand
construction of each variable is provided in thep@pdix. Column (1) shows the number of observatiamsle
column (2) shows the mean value for each variable last column shows in parentheses the standard

deviation for each variable.
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Table 2 Correlation Matrix

Interest Overdraw Bra_nch-Firm Riv_als-Firm Corporation Sales C_re(_jit Relationship Multiple Oth_er Portfolio Decisional Collateral
rate Distance Distance Limit Length Lending Services Level

Interest rate 1

Overdraw 0.101* 1

Branch-Firm Distance 0.054* 0.046* 1

Rivals-Firm Distance -0.011 -0.022* 0.190* 1

Corporation 0.005 -0.0969* 0.079* -0.015 1

Sales -0.078*  -0.109* 0.087* 0.037* 0.472* 1

Credit Limit -0.066*  -0.052* 0.018 0.049* 0.032* an2* 1

Relationship Length -0.047*  -0.129* -0.080* 0.034*  -0.056* 0.113* 0.109* 1

Multiple Lending 0.011 0.012 0.011 -0.001 -0.007 .04®*  -0.044* -0.046* 1

Other Services -0.066*  -0.103* -0.018 0.012 0.054* 0.117* 0.045* 0.173* -0.011 1

Portfolio -0.081*  -0.074* 0.080* 0.026* 0.363* 0.3% 0.274* 0.0675* 0.000 0.059* 1

Decisional Level -0.073*  -0.108* 0.038* 0.053* 040 0.472* 0.252* 0.0653* -0.147* 0.078*  0.323* 1

Collateral 0.057* 0.099* -0.025* 0.002 -0.148* B2 0.052* -0.023 -0.074*  -0.092* -0.110* 0.001 1

Rating -0.013 -0.048* 0.007 -0.005 0.224* 0.239* 08B* 0.108* -0.043* 0.077*  0.188* 0.189* 0.032*

Note: The table shows pairwise correlation coefficiehtisidicates that the correlation coefficient igrsficant at the 1% level.
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Table 3 Distance and Price of Credit

(1) (2 3) (4) (5 (6)
Branch-Firm Distance  0.062*** 0.067*** 0.068** 0.@B6* 0.069*** 0.067***
(0.018) (0.018) (0.028) (0.023) (0.020) (0.021)
Rivals-Firm Distance -0.079%** -0.046** -0.036 -8~ -0.056** -0.057**
(0.021) (0.021) (0.033) (0.027) (0.024) (0.025)
Corporation 0.242*** 0.476*** 0.056 0.190*** 0.180***
(0.052) (0.083) (0.066) (0.063) (0.067)
D(Sales 2) -0.214*** -0.237** -0.198** -0.217** -0.209**
(0.067) (0.106) (0.086) (0.085) (0.087)
D(Sales 3) -0.231%** -0.201** -0.252%** -0.256*** -0.236***
(0.060) (0.093) (0.078) (0.079) (0.081)
D(Sales 4) -0.018 0.016 -0.049 -0.051 -0.018
(0.075) (0.119) (0.097) (0.094) (0.096)
D(Sales 5) -0.177* -0.218 -0.151 -0.145 -0.139
(0.101) (0.160) (0.129) (0.136) (0.140)
D(Sales 6) -0.418*** -0.537** -0.339** -0.392* -0.309
(0.144) (0.244) (0.171) (0.221) (0.235)
Multiple Lending 0.081 0.023 0.079 0.081
(0.105) (0.106) (0.085) (0.094)
Other Services -0.165* 0.057 -0.305*** -0.281%** -0.284***
(0.086) (0.142) (0.108) (0.087) (0.090)
Relationship Length -0.017 0.042 -0.127*** -0.028 -0.051
(0.024) (0.033) (0.036) (0.023) (0.033)
Portfolio -0.530%** -0.462%** -0.595*** -0.544%** -0.486***
(0.090) (0.145) (0.114) (0.131) (0.136)
Decisional Level -0.245%** -0.211** -0.262*** -0.272%** -0.254***
(0.063) (0.102) (0.080) (0.070) (0.073)
Credit Limit -0.000%*** -0.000 -0.000*** -0.000** -0.000**
(0.000) (0.000) (0.000) (0.000) (0.000)
Overdraw 0.397*** 0.384*** 0.414%** 0.228*** 0.065
(0.053) (0.086) (0.066) (0.042) (0.053)
D(Collateral 2) -0.327%** -0.366*** -0.353*** -0.163*** -0.148***
(0.047) (0.094) (0.056) (0.044) (0.044)
D(Collateral 3) 0.525*** 0.538*** 0.389*** 0.381*** 0.371***
(0.080) (0.174) (0.091) (0.060) (0.061)
Constant 5.031*** 4.685*** 5.124%** 8.306*** 7.149%* 6.042***
(0.635) (0.692) (0.544) (0.541) (0.360) (0.824)
Industry Effects Yes Yes Yes Yes Yes Yes
Time Effects Yes Yes No No Yes Yes
Branch Effects Yes Yes No No Yes Yes
Market Effects Yes Yes Yes Yes Yes Yes
Observations 14,729 14,501 6,223 8,278 14,501 14,50
R-squared 0.06 0.09 0.04 0.07 0.09

Note: The table presents multivariate analysis of theaichpf distance omnterest Rate. Column (1) shows
results of a baseline pooled OLS regression witheddent variable the interest rate charged by thk.b
Column (2) shows results of an augmented OLS rsgmesColumns (3) and (4) show results for year@420
and 2006, respectively. Column (5) shows resulta ¢tandom Effects model. Column (6) shows resuits o
Hausman-Taylor estimation witRelationship Length, Credit Limit, Overdraw and Multiple Lending as
endogenous variable$he table reports point estimates of the coeffisiefollowed in parentheses by robust
standard errors. The definition and constructionthaf variables is provided in the Appendix. * p<s0*1
p<0.05, *** p<0.01
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Table 4 Distance and Credit Availability

(1) (2 3) (4) (5 (6)
Branch-Firm Distance  0.042*** 0.044** 0.052%** 0.3B*** 0.013**= 0.014**=*
(0.010) (0.010) (0.016) (0.013) (0.003) (0.003)
Rivals-Firm Distance -0.071%* -0.054*** -0.058***  -0.049*** -0.016*** -0.017***
(0.012) (0.012) (0.019) (0.016) (0.004) (0.004)
Corporation -0.135%** -0.226*** -0.076* -0.037*** -0.037***
(0.032) (0.050) (0.042) (0.010) (0.010)
D(Sales 2) 0.022 0.130** -0.047 -0.005 -0.003
(0.042) (0.063) (0.056) (0.014) (0.014)
D(Sales 3) -0.078* -0.057 -0.077 -0.026** -0.026**
(0.040) (0.061) (0.053) (0.013) (0.013)
D(Sales 4) 0.005 0.054 -0.018 -0.005 -0.005
(0.048) (0.074) (0.063) (0.015) (0.015)
D(Sales 5) -0.086 -0.016 -0.121 -0.023 -0.023
(0.074) (0.109) (0.100) (0.022) (0.022)
D(Sales 6) -0.393*** -0.338* -0.389** -0.077** -0.067*
(0.131) (0.202) (0.172) (0.035) (0.036)
Multiple Lending 0.087 0.069 0.022 0.016
(0.072) (0.073) (0.018) (0.022)
Other Services -0.181*** -0.268*** -0.131** -0.067*** -0.073***
(0.042) (0.068) (0.054) (0.014) (0.015)
Relationship Length -0.115%** -0.082*** -0.159*** -0.027*** -0.019***
(0.013) (0.017) (0.021) (0.004) (0.007)
Portfolio 0.092 0.126 0.069 0.021 0.025
(0.072) (0.106) (0.097) (0.021) (0.021)
Decisional Level -0.382*** -0.384*** -0.374*** -0.091 *** -0.087***
(0.046) (0.070) (0.060) (0.012) (0.013)
D(Collateral 2) 0.111%** 0.120* 0.128*** 0.026*** 0.026***
(0.033) (0.067) (0.039) (0.009) (0.009)
D(Collateral 3) 0.494** 0.138 0.576*** 0.149*** 0.148***
(0.039) (0.086) (0.046) (0.012) (0.012)
Constant -106.936***  0.147 0.148 0.438* 0.456*** 4Q5***
(24.066) (0.176) (0.231) (0.249) (0.054) (0.132)
Industry Effects Yes Yes Yes Yes Yes Yes
Time Effects Yes Yes No No Yes Yes
Branch Effects Yes Yes No No Yes Yes
Market Effects Yes Yes Yes Yes Yes Yes
Observations 14,560 14,501 6,223 8,278 14,501 14,50
R-squared 0.03 0.07 0.06 0.09 0.10

Note: The table presents multivariate analysis of theaah of distance o®verdraw. Column (1) shows results
of a baseline Probit model with dependent varidbé takes the value of 1 if the firm exceeds thewant
granted on the credit line by the bank and 0 otlsarwColumn (2) shows results of an augmented Pnotdlel.
Columns (3) and (4) show results for years 20042008, respectively. Column (5) shows results Biadom
Effects model. Column (6) shows results of Hausmayler estimation witiRelationship Length andMultiple
Lending as endogenous variablée table reports point estimates of the coeffisiefollowed in parentheses by
robust standard errors. The definition and conitnof the variables is provided in the Appendix<0.1, **
p<0.05, *** p<0.01
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Table 5 Distance and Credit Availability — Sub-samfe Analyses

Panel A
Sales Multi-lending Portfolio
<5M > 5M Multiple Exclusive SBs Corporate
1) (2) ©)] (4) () (6)
Branch-Firm Distance  0.044*** 0.049 0.045*** 0.045 0.045*** -0.051
(0.010) (0.051) (0.010) (0.072) (0.010) (0.053)
Rivals-Firm Distance -0.055*** -0.031 -0.056*** 0% -0.056*** 0.032
(0.012) (0.067) (0.012) (0.084) (0.012) (0.067)
Controls Yes Yes Yes Yes Yes Yes
Industry Effects Yes Yes Yes Yes Yes Yes
Time Effects Yes Yes Yes Yes Yes Yes
Branch Effects Yes Yes Yes Yes Yes Yes
Market Effects Yes Yes Yes Yes Yes Yes
Observations 13,072 1,327 14,034 399 13,176 1,103
R-squared 0.06 0.13 0.07 0.20 0.06 0.14
Panel B
Rating Decisional Level Relationship Length
No rating Rating Branch HQs Short Long
1) (2) 3) (4) (5) (6)
Branch-Firm Distance  0.049*** -0.040 0.046*** 0.017 0.048*** 0.041*
(0.014) (0.041) (0.011) (0.033) (0.011) (0.024)
Rivals-Firm Distance -0.048*** -0.056 -0.053*** 043 -0.048*** -0.090%***
(0.017) (0.049) (0.013) (0.039) (0.013) (0.027)
Controls Yes Yes Yes Yes Yes Yes
Industry Effects Yes Yes Yes Yes Yes Yes
Time Effects No No Yes Yes Yes Yes
Branch Effects Yes Yes Yes Yes Yes Yes
Market Effects Yes Yes Yes Yes Yes Yes
Observations 6,935 1,302 12,139 2,271 10,823 3,708
R-squared 0.09 0.12 0.06 0.09 0.06 0.08

Note: The table presents sub-sample analyses of the tnopatistance orOverdraw. Columns (1) and (2) of

Panel A show results for sub-samples of borrowetk sales higher and lower than €5 million, resjvety.

Columns (3) and (4) of Panel A show results for-salmples of borrowers with multiple and exclusierding
relationship, respectively. Columns (5) and (6)Painel A show results for sub-samples of borrowleas are
part of the small-business and corporate portfpliespectively. Columns (1) and (2) of Panel B shesults
for sub-samples of borrowers with and without mgtiry the bank. In this analysis we use only 200&hse the
bank made available its ratings for this year o@lglumns (3) and (4) of Panel B show results fdr-samples

of borrowers where the credit line is managed atidlcal branches and headquarters, respectivelyn@s (5)

and (6) of Panel B show results for sub-sampldsonfowers with short and long lending relationshith the

bank, respectively. A lending relationship is defiras long if its length exceeds thd'Percentile of the bank-
borrower lending relationships in the sample. Usnletherwise indicated, each regression uses tlive @eatriod
and includes industry, time, branch, and marketct$t The table reports point estimates of thefictafts,

followed in parentheses by robust standard erfidrs.definition and construction of the variablepiigvided in

the Appendix. * p<0.1, ** p<0.05, *** p<0.01
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Table 6 Distance and Credit Availability — Stratified Sub-sample Analyses

Panel A
Sales Multi-lending Portfolio
<5M > 5M Multiple Exclusive SBs Corporate
(1) (2) 3) (4) (5) (6)
Branch-Firm Distance  0.050* 0.049 0.050 0.045 0053 -0.051
(0.028) (0.051) (0.054) (0.072) (0.026) (0.053)
Rivals-Firm Distance -0.053 -0.031 -0.111 0.045 10@*** 0.032
(0.034) (0.067) (0.074) (0.084) (0.033) (0.067)
Controls Yes Yes Yes Yes Yes Yes
Industry Effects Yes Yes Yes Yes Yes Yes
Time Effects Yes Yes Yes Yes Yes Yes
Branch Effects Yes Yes Yes Yes Yes Yes
Market Effects Yes Yes Yes Yes Yes Yes
Observations 2,016 1,327 557 399 2,482 1,103
R-squared 0.10 0.13 0.17 0.20 0.09 0.14
Panel B
Rating Decisional Level Relationship Length
No rating Rating Branch HQs Short Long
1) (2) 3) (4) (5) (6)
Branch-Firm Distance  0.072* -0.040 0.102*** 0.017 .009*** 0.041*
(0.037) (0.041) (0.025) (0.033) (0.020) (0.024)
Rivals-Firm Distance -0.105** -0.056 -0.100*** -6 -0.052** -0.090%***
(0.045) (0.049) (0.031) (0.039) (0.024) (0.027)
Controls Yes Yes Yes Yes Yes Yes
Industry Effects Yes Yes Yes Yes Yes Yes
Time Effects No No Yes Yes Yes Yes
Branch Effects Yes Yes Yes Yes Yes Yes
Market Effects Yes Yes Yes Yes Yes Yes
Observations 1,149 1,302 2,497 2,271 3,888 3,708
R-squared 0.13 0.12 0.09 0.09 0.08 0.08

Note: The table presents sub-sample analyses of thecingpalistance o®verdraw. Columns (1) and (2) of

Panel A show results for sub-samples of borrowetk sales higher and lower than €5 million, respety.

Columns (3) and (4) of Panel A show results for-salmples of borrowers with multiple and exclusierding
relationship, respectively. Columns (5) and (6)Painel A show results for sub-samples of borrowleas are
part of the small-business and corporate portfpliespectively. Columns (1) and (2) of Panel B shesults
for sub-samples of borrowers with and without raty the bank. In this analysis we use only 200fbse the
bank made available its rating only for this y&olumns (3) and (4) of Panel B show results for-saimples

of borrowers where the credit line is managed atidlcal branches and headquarters, respectivelyn@s (5)

and (6) of Panel B show results for sub-sampldasoofowers with short and long lending relationshith the
bank, respectively. A lending relationship is defiras long if its length exceeds thd" &rcentile of the bank-
borrower lending relationships in the sample. Usnletherwise indicated, each regression uses tlive @eatriod

and includes industry, time, branch, and marketct$t The table reports point estimates of thefictafts,

followed in parentheses by robust standard erfidrs.definition and construction of the variablepiisvided in

the Appendix. * p<0.1, ** p<0.05, *** p<0.01
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Table 7 Alternative Measure of Distance to Bank Rials

Dependent Variable: Interest Rate Dependent variderdraw
€Y (2 3 (4) ®) (6)
Branch-Firm Distance 0.059*** 0.065*** 0.066*** 0.3B*** 0.038*** 0.033***
(0.016) (0.017) (0.017) (0.009) (0.010) (0.010)
Rivals-Firm Min Distance  -0.011 -0.027%**
(0.011) (0.006)
Rivals-Firm Med Distance -0.033 -0.048***
(0.023) (0.013)
R!vals-Flrm Mean -0.042 -0.035*
Distance
(0.025) (0.015)
Controls Yes Yes Yes Yes Yes Yes
Industry Effects Yes Yes Yes Yes Yes Yes
Time Effects Yes Yes Yes Yes Yes Yes
Branch Effects Yes Yes Yes Yes Yes Yes
Market Effects Yes Yes Yes Yes Yes Yes
Observations 14,557 14,557 14,557 14,557 14,557 5574,
R-squared 0.09 0.09 0.09 0.07 0.07 0.07

Note: The table presents multivariate analysis of theaat of alternative measuresRitals-Firm Distance on
Interest Rate and Overdraw. Columns (1) through (3) show results of the auge® OLS model with
dependent variablénterest Rate. Column (1) uses the shortest Rivals-Firm distarmmumn (2) uses the
median Rivals-Firm distance, and column (3) usesatferage Rivals-Firm distance. Columns (4) throi@h
show results of the augmented Probit model witreddpnt variabl®verdraw. Each regression uses the entire
sample and includes industry, time, branch, andketaeffects. The table reports point estimates hef t

coefficients, followed in parentheses by robush@tad errors. The definition and construction & #ariables
is provided in the Appendix. * p<0.1, ** p<0.05,*p<0.01
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Appendix: List of Variables

Variable

Definition

Interest Rate

The interest rate charged by the,lekessed as percentage

Overdraw

An indicator variable that takes value of 1 if therrower uses
more than the amount granted on the credit linéhbybank and

0 otherwise.

Branch-Firm Distance

Natural logarithm of the metric distance betweemrdwer and
lending branch.

Rivals-Firm Distance

Natural logarithm of the 25th percentile of the neetistances
between borrower and bank branches of competingsbignthe
local credit market

A step variable that takes the value of 1 if boreow sales are
below €250,000; 2 for sales between €250,000 ar&D91000; 3

Sales for sales between €1,500,000 and €5,000,000; 4 stles
between €5,000,000 and €25,000,000; and 5 for $sdbgeen
€25,000,000 and €50,000,000.

. An indicator variable that takes the value of thi# firm’s saleg

D(Sales i)

fall in thei-th category (1 through 5) and 0 otherwise.

Multiple Lending

An indicator variable that takes the value of laifborrower
maintains lending relationships with multiple bargksd O if the
borrower has an exclusive lending relationship whih bank.

Other Services

An indicator variable that takes the value of thi& bank branck
provides other services (besides the credit linethe borrower
and 0 otherwise.

Relationship Length

A continuous variable that measures the lengthhef thank-
borrower lending relationship. Constructed as thatunral
logarithm of 1 + the length of the bank-borrowelatienship
expressed in days.

Decisional Level

An indicator variable that takes the value of thi credit line ig
managed at the headquarters level and O if thipdrapat a loca
bank branch.

Collateral

A step variable that takes the value of 1 if theddrline is not
secured with collateral, 2 if the line is secureathveollateral of
less than 80% of the credit line, and 3 if the atellalization is
above 80%.

D(Collateral i)

An indicator variable that takes the value of 1 tle
collateralization of the credit line is in thieth category (1
through 3) and 0 otherwise.

An indicator that takes the value of 1 if the bamdnsiders the

v

T

\

D

Portfolio credit line as part of its small-business portfaiad O if it is part
of the corporate portfolio.
A continuous variable that measures the amountegficgranted
Credit Limit by the bank. Constructed as the natural logarittinthe total

credit line amount.

Corporation

An indicator variable that takes the value of thi& borrower has

corporate organizational form and O otherwise
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