
e self-
lending
t Haus-
rrower
nk sta-
her and
Haus-
or low
petition
t struc-
onships.

rowers
ly

8,

ot
Journal of Financial Intermediation 14 (2005) 32–57
www.elsevier.com/locate/jfi

Empirical determinants of relationship lending

Ralf Elsas∗

University of Florida, Gainesville, USA
Goethe-Universität Frankfurt, Frankfurt, Germany

Received 16 October 2002
Available online 27 February 2004

Abstract

This paper analyzes determinants of the incidence of relationship lending. We explor
assessments of German universal banks with respect to their Hausbank status in corporate
and relate loan contract and borrower characteristics to this attribution. The analysis shows tha
bank status is positively related to better access to information and the bank’s influence on bo
management. While the duration of the bank–borrower relationship is not related to Hausba
tus, banks are more likely to be Hausbanks when their share of borrower debt financing is hig
when the number of bank relationships is lower. We also find that the likelihood of observing a
bank relationship is non-monotonically related to bank concentration in local debt markets. F
and intermediate values of concentration, Hausbank relationships become more likely as com
increases. This contradicts the conjecture that relation lending requires monopolistic marke
tures. Nevertheless, in highly concentrated markets, less competition fosters Hausbank relati
 2004 Elsevier Inc. All rights reserved.

JEL classification:C35; G21; D43
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1. Introduction

The theory of relationship lending is based on the idea that close ties between bor
and banks may be economically beneficial.1 Accordingly, the empirical literature is main
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E-mail address:r.elsas@em.uni-frankfurt.de.
1 See, e.g.,Fischer (1990), Rajan (1992) andPetersen and Rajan (1994). Ongena and Smith (2000) and Bo

(2000)provide recent surveys on relationship lending.
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focused on assessing theconsequencesof relationships on loan pricing, credit availabilit
or efficiency of workout decisions by banks if borrowers face financial distress. How
this assumes we can tell whether a given borrower has a relational or a non-rel
(“arm’s-length”) type of debt financing with its bank.

Unfortunately, little is known about how the incidence of relationship lending depends
on borrower characteristics, or how it is reflected in loan contract design. Consequen
not clear which proxies should be used for relationship lending. Yet, it seems import
understand when a bank will engage in relationship lending, and which borrowers c
to have a relationship lender. Although the relationship intensity between a bank
borrower is hard to observe directly, examining these issues is ultimately an empirica

The question this paper confronts is: What are the factors that determine whe
particular bank lender is a relationship lender? We address this question empirically
using a sample of small- and medium-sizedcorporate borrowers of five major Germ
universal banks, for which three essential types of information are available:

• the self-assessment of a bank as to whether it is a Hausbank for a given custom
arm’s-length lender,

• a written explanation by the bank of this assessment, and
• data on loan contract and borrower characteristics collected from credit files of th

bank.

As a first step, we explore the banks’ written explanations of their Hausbank s
Since the Hausbank often serves as a prime example of relationship lending (seeEdwards
and Fischer, 1994), this reflects the point of view of one party directly involved in suc
close lending relationship.

In the second step of the analysis we relate borrower and loan contract characteristics
Hausbank status. Both steps yield insights into the scope and determinants of relat
lending. Our results also have implications for prior and future research because we exp
characteristics of commonly used proxy variables in empirical work.

There are potentially three determinants of relationship financing: borrower char
istics (e.g. size or quality of the firm, informational opaqueness, access to public d
equity markets), bank characteristics (e.g. type of the bank, such as savings or coop
banks versus private banks), and market characteristics and conditions (e.g. reg
market structure, and competition). Our analysis employs measures for all of these grou

With respect to market characteristics, we emphasize the role of competition in
debt markets.Petersen and Rajan (1995)have argued that competition is generally de
mental to relationship lending. One can also argue that lending relationships are
efficiency increasing or decreasing and therefore independent of market structure. O
could be an instrument to deliberately create bank monopoly power and therefore be
stitute for a monopolistic market structure. Our empirical analysis of the role of monopo
power in relationship lending provides a unique test of these conjectures.

Turning to the results, our uni- and multivariate analysis identifies several factor
tematically related to Hausbank status. First, variables related toinformation access o
banks and influence on borrower management turn out to be important determina
particular, as a bank’s share of debt financing or its share of payment transactio
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creases, it is more likely to be a Hausbank. Second, the duration of the bank–bo
relationship is not related to Hausbank status. This is interesting because duration is
most commonly used proxy for relationship lending in the literature.

Finally, we find that the association between market concentration and relatio
lending is non-monotonic. The likelihood of observing a Hausbank decreases as ban
centration in local debt markets increases. This holds for the most frequently obs
low and intermediate levels of bank concentration. This suggests a monopolistic m
structure substitutes for relationship lending in creating bank monopoly power in lendi
relationships. However, in highly concentrated markets, less competition fosters lend
lationships since the likelihood of observing a Hausbank increases in market concen

The paper is organized as follows.Section 2provides a brief literature review to defin
the notion of relationship lending and to characterize variables commonly used to id
lending relationships in empirical work.Section 3describes the data underlying the sub
quent empirical analysis.Section 4explores the written explanations of the banks regard
their Hausbank status, and explores interdependencies with other measures for relation
lending (like duration and the number of bank relationships). InSection 5, a multivariate
analysis of the determinants of relationship lending is conducted, where loan co
borrower, and market characteristics serve asexplanatory variables for Hausbank statu2

Section 6summarizes and concludes.

2. Related literature and identification of relationship lending

2.1. The concept of relationship lending

Relationship lending is defined as a long-term implicit contract between a ban
its debtor. Due to information production and repeated interaction with the borr
over time, the relational bank accumulates private information, establishing close ti
between the bank and the borrower. Such ties create well-known benefits fro
lending institution suggested in the literature: intertemporal smoothing, increased cre
availability, enhancement of borrower’s project payoffs, and more efficient decisio
borrowers face financial distress (see e.g.Fischer, 1990; Sharpe, 1990; Rajan, 19
Petersen and Rajan, 1995, and Boot and Thakor, 2000).

However, relationship lending is not a dominant type of financing since it is, inevit
associated with costs. One of such costs is exogenous monitoring costs in the spiri
costly state verification approach byGale and Hellwig (1985). More specific are switchin
costs in the sense ofSharpe (1990) and Rajan (1992). In their models, the informatio
privilege of banks endogenously induces bargaining power, thereby giving rise to a
up problem.3

2 In Appendix A, we report several robustness tests of our results with respect to the reliability of the
self-assessments of their Hausbank status, and inAppendix B, issues of endogeneity.

3 Following Dewatripont and Maskin (1995), another potential cost may arise from inefficient renegotiati
in the sense of a “soft budget constraint” for the borrower. Here, the relationship lender would be willing to “thro
good money after bad” to recover initial losses. This in turn could undermine entrepreneurial incentives ex an
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The hold-up problem does not imply that an informed relationship lender earns po
rents over the lifetime of the bank–borrower relationship. Rather, the bank extracts
over some periods after the loan contract is initiated. This will be anticipated at the co
initiation and therefore competed away. Nevertheless, ex post rents can induce co
example, in the model byRajan (1992), the bargaining power of the relationship lender
duces entrepreneurial incentives to spend effort in a project, which constitutes opportuni
costs of having an informed lender.

One remedy against these lock-in costs is to borrow from multiple banks where the
ence of (possibly uninformed) banks restricts the bargaining power of the informed l
in an optimal way. A potentially superior solution is analyzed byvon Thadden (1995), who
shows that using long-term debt contracts with specific features can also circumve
hold-up problem. More specifically, the long-term contract should resemble a line of
arrangement that the lending bank may terminate, but if it chooses to continue financing
should do so at ex ante specified terms. This arrangement can optimally limit the inf
lender’s bargaining power without the need for multiple bank relationships.

2.2. Identification of relationship lending

The brief sketch of the theoretical foundations of relationship lending highlights th
element of the concept, the informational privilege of the bank and the resulting ba
ing power vis-̀a-vis the borrower. This element in turn provides the rationale for se
indicator variables frequently used in empirical work to identify relationship lending.

The most commonly used proxy for relationship lending in applied empirical work i
duration of a bank–borrower relationship (see e.g.Petersen and Rajan, 1994; Berger a
Udell, 1995, and Ongena and Smith, 2001a). The basic idea is that duration reflects
degree of relationship intensity over time. If duration is equivalent to private inform
accumulation over time, the lock-in of a borrower should increase with duration. Durati
then reflects switching costs, the severity of the hold-up problem, and relationship int
in general.

However, the relation between accumulated information, duration, and borrower lock-
does not have to be monotonic. First, it may take time to establish a valuable inf
tion advantage. Second, the value of previouslyaccumulated private information may star
to decrease after some time, for example if the borrower establishes an observable tr
record, as suggested byDiamond (1991). Third, the marginal value of additional inform
tion might be decreasing.

Using the number of bank relationships as an indicator for the presence of relatio
lending is based on the premise that maintaining an exclusive bank relationship pro
the development of close ties between bank and borrower.4 Exclusivity induces a lower de
gree of direct competition between banks, allows for unique access to valuable inform
and eases the realization of the economic benefits associated with relationship lendi
for instance (efficient) renegotiation of loan contracts.

4 Ongena and Smith (2001b)provide an overview of theoretical explanations for the optimal number of b
relationships of firms as well as an empirical analysis based on multi-country data.
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However, exclusivity of a bank relationship is neither a necessary nor a sufficien
dition for relationship lending. First,Holmström and Tirole (1997)have shown that only
fraction of funds needs to be financed by a monitoring lender to deter the borrowe
moral hazard. The remaining funds can be raised from the market or uninformed arm’
length banks. Second, the building block of theory is access to valuable private informati
and its accumulation over time. But, since valuable information is likely to be distribute
by the borrower in a strategic way, this canbe accomplished even in the context of m
tiple bank relationships (though possibly harder), and, most importantly, it does no
to happen at all. Hence, the proxy value of the number of simultaneous bank relatio
remains unclear, but a negative correlation between the number of banks and the in
of relationship lending seems plausible.

Similar arguments apply when it comes to the share of the borrower’s total debt fi
ing accounted for by relationship lending since this is conceptually the same as the
of multiple banks, but without the assumption of equal financing provided by all bank
Therefore, it also seems plausible that a higher debt financing share increases the lik
hood of relationship lending.

Few studies explore characteristics of these potential indicator variables of relatio
lending.Ongena and Smith (2001a)find that the longer the duration, the higher the pr
ability of termination. Furthermore, small,young, and highly levered firms maintain t
shortest relationships.5 These findings are not consistent with duration being positi
related to the severity of the borrower lock-in.

Houston and James (2001)explore the effect of banking relationships for larg
exchange-listed US firms on the correlation between firm cash flows and investme
penditures. Their main proxy for relationship lending is the number of bank relation
a firm maintains. Though just a side issue of their analysis, the authors conduct
regression relating the number of bank relationships to firm characteristics like the m
to-book ratio (as a proxy for growth firms), size and business risk.

Our analysis complements the results of these studies because we relate all of the a
mentioned indicator variables to the Hausbank status and other observable borrow
contract characteristics. Since Hausbank status is based on banks’ self-assessments,
improves our understanding of duration, the number of bank relationships, and the
of debt financing regarding their ability to identify relationship lending.

3. Data

The subsequent empirical analysis relies on three types of information:

(i) the self-assessment by banks as to whether they are the Hausbank of a given c
or not,

(ii) written explanations for these assessments, and

5 This is supported by the findings ofFarinha and Santos (2002)in a related study.
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(iii) data on loan contract and borrower characteristics collected from credit files o
major German universal banks: Deutsche Bank, Dresdner Bank, Bayerische V
bank, DG Bank, and WestLB.6

All of these banks are universal banks that do corporate lending and belong to t
ten banks in Germany with respect to their size and market share. The first three ba
for-profit private banks, while DG Bank is the apex institution of the cooperatives se
and WestLB is one of twelve apex banks in the savings banks sector. Hence, the sa
banks represents all relevant sectors of the German banking system.

A random sample of firms was drawn from the portfolios of these banks. The
ple size is 200 borrowers, each maintaining a credit relationship with one of the ban
sometime during 1992–1996. To be eligible for selection, firms had to meet three se
criteria:

• Size. Annual sales was between 50 and 500 million DM (approximately 25–250
lion USD) for at least one year of the 1992–1996 observation period.

• Long-term debt. Each borrower must have at least one long-term loan to observe
specified interest rates and repayment schedules.

• Registered seat. The headquarters of each firms is not located in the former Ea
Germany to avoid problems due to the restructuring of the new federal states
German reunification.

Note that the requirement of having a long-term loan does not imply that we take
this type of debt into account. In what follows, our focus is on total debt provided b
observation bank to the firm. Bank debt therefore comprises not only long-term loan
other loans like lines of credit or guarantees as well.

For all sample firms, panel data collectedfrom bank credit files is available over th
period 1992–1996. This data include contractual characteristics (debt volume, typ
amount of pledged collateral, duration, etc.), borrower characteristics (the legal form
firms, location of the headquarter, etc.), and bank-specific information relevant for
decisions (banks’ internal ratings of borrower quality, etc.).7

One important feature of the sampling design is that the sample of 200 borrower
sists of two subsets. One is representative of all borrowers matching the above-me
selection criteria and consists of 125 firms. The other subset is subject to the add
criterion that each member of the population must have a low quality rating at
once during the observation period. This constitutes a subsample of potentially dist
borrowers. The two subsets are different because one is representative, and the othe
stratified to reflect borrowers with a high default risk. We rely on the overall sample
analyzing the written explanations of the banks regarding their Hausbank status. Wh
we are interested in statistical tests of significance, we rely on the representative sampl
borrowers.

6 Due to mergers, Bayerische Vereinsbank is now HypoVereinsbank, and DG Bank is DZ Bank.
7 For a comprehensive overview seeElsas et al. (1998).
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Finally, to identify relationship lenders, we use the self-assessments of the banks
ing their Hausbank status. These were collected by questionnaires, where credit offi
charge of the corporate borrowers were asked to assess their bank’s status. This
the banks are explicitly indicating their status as a relationship lender. In the literatu
public debate, the German notion of the Hausbank is well known and often serves
prime example for relationship lending. The Hausbank is regarded as the premier
of a firm with more intensive and more timely information than a comparable “nor
bank(Edwards and Fischer, 1994; Elsas and Krahnen, 1998). It is said to bear a “specia
responsibility” if its borrowers face financial distress.

The response rate for the questionnaires is a very high 97.5 percent.This is because th
survey was conducted within a large-scale joint research project, where all sample
as well as five academic teams conducted an analysis of credit management processes
Germany.8

Our firm sample is well-suited to analyze relationship lending. The sample repre
borrowers from a firm segment potentially subject to severe informational asymm
None of the sample firms are exchange-listed, and none have issued public debt. F
more, the size and legal form characteristics of the sample ensure that equity holdings
banks do not exist.9 On average, bank debt accounts for 55 percent of total firm finan
in our sample. Hence, debt provision is the only—but potentially a significant—mea
banks to exert influence on the management of firms.

4. Characteristics of Hausbank status and indicator variables

4.1. Exploration of self-assessments

Directly asking one of the involved parties is a straightforward way to generate
terion for assessing whether a given bank–borrower relationship is “special” in the
of relationship lending. The main advantage of this procedure is that one does not h
rely on observed, potentially endogenous, and noisy borrower or loan contract cha
istics. However, even if this can be done in a systematic way for a well-defined sam
borrowers, as we believe we have done in this paper, two caveats remain. First,
essary condition for meaningful self-assessments is that institutions (or persons
institutions) associate a more or less homogeneous set of characteristics with th
“relationship lending,” or in our case the notion of the Hausbank. The meaning o
term Hausbank is well known in Germany and often used in public as well as aca
discussion.10

8 It is worth mentioning that in the course of the project, the researchers had complete and unrestricte
to information on these credit customers available to the respective banks.

9 For large and exchange-listed firms, direct equity stakes and proxy-voting rights of banks are presumed to
important instruments for corporate governance in Germany (seeBoehmer (1999) and Franks and Mayer (200
for an overview).

10 For examples or references, seeEdwards and Fischer (1994).
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Second, explanations provided by banks might be biased due to the way the qu
naire is designed. To avoid such biases, the questionnaire consists of only two item

(i) Is your bank the Hausbank of the given customer, yes or no?
(ii) Please provide a written explanation of your assessment.

By permitting the respondents to provide their own explanations, the form of the question
does not influence the credit officers’ responses.

Information on Hausbank status is processed as a dummy variable, equal to o
bank views itself as the Hausbank of a borrower and zero if not (the respective binar
able is labeled HB). Data processing becomes more complex for the written explan
These have to be systematically categorized, condensed, and coded for usage in a s
analysis. Sometimes, this exploration also requires subjective interpretations.

Table 1shows the result of this process. We define fourteen distinct categories or f
to which all provided explanations can be related. Credit officers regularly provided
than one explanation for the incidence as well as the absence of Hausbank status. Hen
each category can be mentioned at most 195 times, comprising cases with or withou
bank status. Column 2 ofTable 1indicates the frequency wherethe respective factor wa
mentioned, conditional on not being the Hausbank, and column 3 reports the same w
the bank is the Hausbank. Both columns are subdivided to distinguish those cases
the factor was mentioned to be absent (e.g. “We do not have a high share of the bor
debt financing,” coded−1) and those cases where the factor was said to be prevalen
“We have a high share of debt financing,” coded+1).

Table 1
Categories of explanations for Hausbank status of banks

Factor definition Self-assessment Total freque

(“the bank has/is...”) Non-Hausbank Hausbank of mentionin
(+1 /−1) (+1 /−1) (out of 195)

High share of debt financing 1 / 37 42 / 4 84
High share of payment transactions 4 / 24 35 / 3 66
High share of short-term financing 0 / 11 21 / 1 33
High share of long-term financing 4 / 3 23 / 0 30
High business intensity 0 / 15 13 / 1 29
Exclusive business 0 / 11 15 / 3 29
(Provides) special services 7 / 4 14 / 0 25
Long duration 0 / 6 18 / 0 24
Influence on the management 0 / 1 21 / 0 22
Member of a banking pool 4 / 5 8 / 1 18
Low geographical distance 0 / 3 1 / 1 5
Good access to information 0 / 0 4 / 0 4
High collateralization of loans 0 / 0 1 / 0 1
Member of loan syndication 0 / 0 1 / 0 1

Notes. Analysis of 195 Hausbank status questionnaires. Factors are sorted by descending frequency of mention
ing.
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The absolute frequency of mentioning a given category is the main indicator fo
relevance of a certain explanation. For example, a high share of debt financing wa
tioned in 84 out of 195 cases. In 37 of those cases, where the overall attributio
non-Hausbank, it was mentioned that the banks do not have a high share of debt fin
(code−1). In 42 other cases, the attribution was Hausbank, and it was mentioned th
banks do have a high financing share (code HB and+1). Hence, in 79 of 84 cases Hau
bank status was consistently related to the prevalence of a high share of debt fin
Since this is the highest observed total frequency and exhibits a logically consistent pa
tern, one can conclude that a high share of debt financing is an important determin
Hausbank status.11 It is reasonable to argue that there exists no problem of causality
to the design of the questionnaire. Credit officers were asked to explain their asses
which implies a direct and unique causality.12

The frequencies shown inTable 1suggest that, from the perspective of the lend
banks, nine factors determine the self-assessment of the Hausbank status. If a ban

(i) has a high share of debt financing,
(ii) has a high share of payment transactions,
(iii, iv) has a high share of either long-term or short-term financing,
(v, vi, vii) undertakes special, exclusive, or intense business with the firm,
(viii) has a long relationship with the borrower, or
(ix) has influence on the firm’s management,

one should expect to observe a Hausbank relationship with a higher probability.
Many of these factors are related directly orindirectly to eitherinformation access o

a bank’s influence on borrower management. This is obvious for the items “good a
to information” and “influence on the management.” Also, as mentioned above, a l
duration is usually associated with more information acquisition. But, for example
high share of payment transactions can alsobe related to information access. The sca
literature assessing the sources of valuable private information for banks actually en
in financing borrowers consistently agrees on checking accounts as the primary ca
(seeFischer, 2000, and Mester et al., 1999). It is interesting in this context that a bank’s hi
share of payment transactions is the second most important factor used as an explanat
for Hausbank status.

Similarly, a bank’s high share of the borrower’s debt financing, and the conduct of
sive, exclusive or special business can be related indirectly to both information acqu
and management influence. On the one hand, the bank might acquire valuable privat
mation due to its involvement in these transactions. On the other hand, a more sign
role as financier can increase the bargaining power of the bank since its substitution t
another bank becomes more costly.13

11 We also conducted an unreported non-parametricχ2-test of independence between Hausbank status and t
frequencies of mentioning each factor. The null of independence can be rejected for all categories, except for
banking pool and categories mentioned less than ten times (i.e. the last four factors).

12 We elaborate on the endogeneity issue inAppendix B.
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It it not obvious, though, that the explicit emphasis on long- or short-term finan
is related to information acquisition or influence on management. The same hol
collateralization, membership of a banking pool or a loan syndication, and geograph
proximity. Interestingly, these are also the factors with the lowest frequencies in the s
data.

In conclusion, as a first result, several factors systematically affecting Hausbank se
assessments are related to information acquisition or management influence. This
patible with the theoretical concept of relationship lending and remarkable because we d
not impose any structure on potential explanations of the credit officers.

4.2. Hausbank status and alternative indicators

In this section, we relate the self-declared Hausbank status to alternative proxies
indicators) of the incidence of relationship lending. Common proxies in applied emp
work are duration and the number of bank relationships (see e.g.Petersen and Rajan, 199
Ongena and Smith, 2001a, and Houston and James, 2001).

Table 2shows the frequency distribution of duration and the number of bank rela
ships in our overall sample. The first implication of the frequency distribution is that ne
the number of bank relationships nor duration is a perfect predictor of Hausbank stat
example, as shown in column 3 ofTable 2, only 30 out of 105 Hausbank borrowers ma
tain fewer than three banking relationships simultaneously. Hence, Hausbank statu
equivalent to exclusivity. On average, borrowers with a Hausbank relationship have 5

Table 2
Frequency distribution of duration and number of bank relationships

Number of bank relationships Duration

Interval φ, 1992–1996 thereofHB Interval 1992 thereofHB
# (

∑
%) [#] [Years] # (

∑
%)

[1; 3[ 43 (21.5) 30 [0; 2[ 16 (8) 7
[3; 4[ 24 (33.5) 16 [2; 4[ 18 (17.2) 5
[4; 7[ 67 (68) 29 [4; 11[ 41 (38.9) 20
[7; 9[ 31 (84) 16 [11; 19[ 33 (56.1) 16
[9; 25] 30 (100) 14 [19; 101] 84 (100) 53

Mean [Std. dev] 5.7 [4.3] 5.1 [3.5] 18.2 [17.3] 20.2 [18.
Median 5.0 4.3 15.04 18.5
No. obs. 195 105 192 101

Notes. # denotes number of observations,
∑

% denotes cumulated percentage points. The number of bank
tionships is based on averages of individual firm’s time-series observations from 1992 to 1996. The variableHB
equals one if the bank from which the observation originates claims to be the Hausbank of a given customer
zero if not.

13 For example, in an adverse selection setting, an outside bank might interpret a borrower’s attempt to s
stitute a bank that is pivotal to the borrower’s financing as a bad signal regarding borrower quality. The
bank will give this possibility a positive probability, which would translate into a higher demanded risk pre
or even rationing. SeeDell’Ariccia et al. (1999)for an application.
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relationships with a median of 4.3. Nevertheless, the lower mean for the Hausbank
compared to the sample of all firms indicates a negative correlation between the number
banks and Hausbank status.

With respect to duration, the observed pattern of the frequency distribution is inco
ible with an indicator role for relationship lending. At the beginning of our observa
period in 1992, the average duration is 18.2 years with a median of 15 years.
numbers are similar to the Hausbank cases, with an average of 20.2 years and a
of 18.5.

Note that the difference between the number of bank relationships of Hausban
non-Hausbank borrowers is also statistically significant if tested for the representativ
sample (seeTable 3). This does not hold for duration.

Table 3, based on the representative subsample on which we rely from now on,14 fur-
ther shows that bank debt is much more concentrated for borrowers of a Hausbank th
for borrowers of arm’s-length banks. The variableFINSHAREmeasures the bank’s (fro
which the observation originates) share of total debt financing of the borrower. Acco
to Table 3, FINSHAREof Hausbanks is on average 44 percent while it is only 26 per
for arm’s-length banks. This difference is also statistically significant.

The analysis of written explanations for the self-assessment of Hausbank status
that several factors are directly or indirectly related to information access and influen

Table 3
Relation of alternative indicators to self-assessment, information access, and management influence

Indicator Self-assessment Information access Influence on management

HB= 0 HB= 1 INFO = 0 INFO = 1 INFLUENCE= 0 INFLUENCE= 1

FINSHARE 25.98 43.81*** 34.65 44.84** 35.90 47.54*

(20.65) (38.25) (27.3) (28.6) (27.8) (27.4)

NUMBANKS 6.38 4.78* 6.07 3.80*** 5.63 4.52
(6.06) (3.19) (5.1) (2.9) (5.0) (2.6)

DURATION 19.21 22.11 20.14 22.73 20.76 20.96
(17.94) (19.78) (19.0) (19.0) (18.6) (22.4)

No. of obs. 56 66 92 30 109 13

Notes. Calculations are based on the representative firm subsample and averages of time-series observ
individual firms from 1992 to1996. Standard deviations given in parentheses.INFO is a dummy equal to one if
bank claims to have a high share of payment transactions or good access to information according to the ana
of Section 4.1, and zero if not.INFLUENCE is a dummy equal to one according to the item “influence on
management” described inSection 4.1, and zero if not. For definitions of other variables, seeTable 4. Significance
tests are conducted between the two groups defined by the outcomes of the respective binary indicator variabl
and are based on a non-parametric Wilcoxon signed rank test. Results remain unchanged when using a sim
t-test.

* Significance at the 10% level.
** Idem., 5%.

*** Idem., 1%.

14 The qualitative results of the previous section remain generally valid if based on the representative su
only. But, due to the decreased sample size, some factors could not be tested anymore.
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on the management of the borrower. Both aspects are, in turn, essential within the
retical concept of relationship lending (seeBoot, 2000). Hence, it is interesting to relat
the Hausbank attribution and alternative indicator variables used in the literature to
aspects.

To measure information access, we construct a binary dummy variable,INFO, which
equals one if credit officers mention that their bank has either a high share of pa
transactions or good access to information. We rely on these two items because t
most directly related to information acquisition. To learn more about the role of pay
transactions as a source of information, we also construct the dummy variablePAY, which
equals one only for the subset of cases where the banks mention to have a high s
payment transactions.PAY is used in the multivariate analysis.

A further issue is bank influence on a firm’s management, which is related to the mon
itoring role of relationship lenders and bargaining power over the borrower. Since
explicitly mention within their explanations whether they have influence on the ma
ment, it is interesting to relate all indicators to this issue. Therefore, we construct the
variableINFLUENCE, equal to one if banks explicitly claim to have management in
ence based on the corresponding item inTable 1, and zero if not. RelatingFINSHAREto
this measure provides a test for the conjecture that a high debt financing share p
bargaining power for the bank.

Table 3presents univariate significance tests based on the sample of representative b
rowers. It shows that there is a strong association between a bank’s share of debt financ
and information access. For those cases where banks mention either a high share of p
ment transactions or good access to information, the debt financing share is significan
higher, as compared to the reference group. The same holds for those cases whe
officers mentioned that their bank has influence on borrowers’ management.FINSHARE
is significantly higher if banks claim to have influence on management, as compared to th
reference group without that claim.

With regard to the number of bank relationships,Table 3shows that this number i
significantly lower for borrowers whose banks claim to have good information acce
There is no significant difference when relating the number of banks to the indicat
influence on management.

Finally, DURATIONdoes not appear to be associatedwith either information acces
or management influence. There are no significant differences between the com
groups. Thus duration of the bank–borrower relationships seems to be the least infor
of all available measures.

To summarize, in the univariate analysis we observe significant variation in the nu
of bank relationships and a bank’s share of total borrower financing. These measures
to be systematically related to Hausbank status. Further, Hausbank status, the nu
banks, and a bank’s debt financing share are systematically related to information
by banks and influence on management.
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5. Determinants of relationship lending

5.1. Model setup

In this section, we extend the preceding analysis by relating firm and contract charact
istics to Hausbank status within a multivariate framework. Obviously, an empirical m
analyzing the determinants of relationship lending should include the potential iden
tion variables discussed before. In this section, we will discuss additional determina
relationship lending to derive the setup of the empirical model for our subsequent r
sions.

The exploration of self-assessments shows that some banks not only emphasize
share of debt financing but also whether the financing is long- or short-term. To test w
loan maturity structure matters, we construct the variableLONGDEBT, calculated as th
ratio of long-term bank loans to total bank debt financing of the borrower. Since we al
control for the overall financing share by includingFINSHAREas regressor, this variab
will pick up maturity specific effects. For example, a positive coefficient is expected
having a high share of long-term debt is more important than having a high share of
term debt. Note that the model byvon Thadden (1995)suggests a positive impact fro
long-term debt on relationship lending since long-term debt allows to optimally structu
banks’ monitoring incentives.

The models ofSharpe (1990), Rajan (1992), Petersen and Rajan (1995), and Bo
Thakor (2000), among others, suggest that borrower quality influencesthe optimality of
relationship lending. We try to measure this by two proxies. The first is the bank’s int
rating (RATING), which reflects the bank’s assessment of the default risk of the borr
Ratings are standardized into a rating scheme with six categories, where 1 indicates t
lowest default risk (highest quality) and 6 the highest default risk or actual default (lo
quality). Note that these ratings are not affected by pledged collateral and, therefore
reflect default risk rather than exposure. As an alternative and more standard m
we use the standard deviation of borrower profitability over our observation period
corresponding variable,RISK, is calculated as the standard deviation of earnings be
taxes and extraordinary items normalized by total assets.

The expected association between borrower quality and relationship lending is no
monotonic according to theory. For example, in the model byRajan (1992), borrowers
with high quality prefer arm’s-length financing to relationship lending because ho
costs are too severe. For intermediate levels of quality, relationship lending is op
But for very low quality firms relationship lending is not feasible and only arm’s-len
financing is obtainable.

It is important to keep in mind that our empirical analysis is based on established
borrower relationships with an average duration of some 18 years. Theoretical predictio
derived from models considering initial financing decisions of firms might not carry
to such a sample. In particular, it is plausible that a positive selection process has
place within a portfolio of Hausbank relationships over time. To illustrate, assume a
has two portfolios of borrowers, all of them at their beginning of the credit relation
One portfolio consists of Hausbank relationships, the other of arm’s-length borrower
the Hausbank borrowers, the bank accumulates valuable private information over tim
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If the bank uses this information to systematically sort out bad borrowers, the av
quality of the Hausbank portfolio should improve over time. The underlying idea is th
“better” information should on average lead to fewer errors in this monitoring proce
compared to the arm’s-length portfolio. If this process is repeated over time, one s
expect to find a higher quality of Hausbank borrowers on average.15

This argument corresponds tovon Thadden (2001), who corrects the game theore
analysis ofSharpe (1990). He shows that informationally locked-in borrowers switch
tween the relationship lender and arm’s-length banks in the mixed-strategy equilib
and low quality borrowers switch more often than high quality borrowers. Hence,
time, a positive selection process similar to the one described would result. Overa
expected sign of the rating variable seems indeterminate.

Since most theories rely on informational asymmetries, the degree of informa
opaqueness about future prospects of the borrower should be related to the dem
relationship lending. Following the literature, we use firm size as one correspond
proxy. SIZE equals the natural logarithm of firm sales. Another proxy for informatio
opaqueness is research and development expenditures (see for exampleOngena and Smith
2001a). The underlying idea is that new and innovative investment projects are intan
risky and especially hard to evaluate by outside investors. Hence, the higherR&D expendi-
tures, the higher informational opaqueness.No corresponding disclosure rule exists un
German accounting standards, and we must rely on a rather crude proxy. The on
tematic source ofR&D expenditures in Germany is provided by theStifterverband für die
Deutsche Wissenschaft,in terms of aggregate numbers onR&D expenditures differentiate
by industries. The corresponding variable is labeledR&D and calculated for each firm a
the respective industry average expenditures standardized by firm sales.16

As additional control variables, we use a dummy indicating the legal structure o
borrowers, and a measure of firm leverage.LIMLIAB equals one if the borrower is in
corporated (limited liability,Kapitalgesellschaft) and zero if not.17 EQUITYmeasures the
equity ratio of the firm and is constructed as the ratio of book value of equity to total a

Finally, HHI is a Herfindahl-index of bank concentration in the local debt market a
registered seat of a firm.18 The Herfindahl index is calculated as the sum of squared r
of number of bank branches of banki to total branches of all banks in a given local area19

It takes values between zero and one, where increasing values indicate less compe
Petersen and Rajan (1995)use the degree of bank competition in local debt mar

as a proxy for monopoly power within bank–borrower relationships. In their view, b
competition reduces a bank’s ability to extract rents from lending, thereby making it h

15 This assumes that newly initiated credit relationships do not suffice to substitute terminated ones.
consistent with the duration pattern observed for our sample, seeTable 2.

16 Using Tobin’sQ is not an alternative since no firms in our sample are publicly traded.
17 LIMLIAB is used for descriptive purposes and for the two-stage estimates reported inAppendix B.
18 Several studies in corporate finance and banking rely on the market structure of banking markets ever

the seminal study byPetersen and Rajan (1995). See for exampleBonaccorsa di Patti and Gobbi (2001) a
Cetorelli and Gambera (2001). Fischer (2000)provides an in-depth analysis of the characteristics ofHHI using
our definition for Germany.

19 Local debt markets are defined by the first three digitsof the postal code. Data on bank branches in regio
areas is the only available proxy for bank market shares. It is further limited to the year 1996.
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to cover information costs associated with establishing and maintaining relationship
alsoCaminal and Matutes, 1997). In this sense, competition is detrimental to relations
lending.

However, as shown byBoot and Thakor (2000), when banks can engage both in re
tionship and arm’s-length lending, the two types of lending can be substitutes. In part
increased bank competition could render relationship lendingmore attractive for banks
since it provides better insulation against price competition.20

One can further argue that a monopolistic market structure generally substitutes f
relationship lending because this is an instrument to deliberately create bank monop
power. Hence, less competition would render relationship lending less desirable an
versa.

Finally, when loan contracts are structured in the way described byvon Thadden (1995),
lending relationships might be efficiency enhancing without generating ex post rents
bank. In this case, the likelihood of observing Hausbank relationships would be ind
dent from market structure.

Under the conjecture that competition is detrimental for relationship lending, a po
coefficient onHHI is implied. In contrast, if market power and relationship lending are
stitutes, we expect to find a negative coefficient onHHI and possibly some non-linearit
Overall, the expected coefficient onHHI is indeterminate.

Note that borrower size can also be related to the competition issue because larg
might have access to more funding sources. The most interesting question in this conte
is what happens once borrowers cross some critical size boundary where access t
markets becomes more readily available. However, we cannot address this issue
on our data. The size criterion that defines the population of borrowers ensures t
borrowers in the sample belong to a fairly homogeneous class of medium-sized
No firm has issued public debt and no firm is exchanged-listed. Hence, within-s
differences in borrower size are probably too small to reflect fundamental differen
access to funding sources.21 Therefore, our analysis of the competition issue is focuse
the impact of bank concentration in local credit markets.

Table 4summarizes all aforementioned variables.

5.2. Univariate analysis

Table 5summarizes contract and borrower characteristics, separated by whether or
the bank is Hausbank.22

20 Boot and Thakor (2000)differentiate between competition arising from other banks and competition
ing from capital markets. Competition driven by capital markets makes bank lending in general less at
(i.e. reducing the number of banks in debt markets). Increased competition from other banks, however
relationship lendingrelativelymore attractive than arm’s-length lending.

21 This is consistent with the weak explanatory power of borrower size in the regressions reported inTables 6
and A.1.

22 Descriptive statistics forHHI are reported inTable 5, but we discuss its economic relevance later inSec-
tion 5.3.2.
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Table 4
Definition of variable

Variable Definition Construction Expecte
sign

HB Banks self-assessment of their
Hausbank status

Dummy –

HBM∗ Modified self-assessment of
Hausbank status

Dummy, 1 if self-assessment and control
variable consistently indicate Hausbank

–

SIZE Firm size ln(Sales) –
R&D Research and development ex-

penditures
Corresponding industry average as a frac-
tion of sales

[+]

EQUITY Equity ratio (Book value equity)/(Total assets) –
LIMLIAB∗ Borrower has limited liability Dummy –
LONGDEBT Share of long-term bank debt (Long-term loans of observation bank)/

(Total loans by all banks)
[+]

RATING Bank assessment of borrower
default risk

Average scale with six categories [1 is
best, 6 is worst] over observation period

–

RISK∗ Default risk measured by vari-
ability of borrower profits

Standard deviation of earnings before
taxes and extraordinary items normalized
by total assets over observation period

–

PAY Bank has a high share of pay-
ment transactions of the bor-
rower

Dummy, based on written explanations of
Hausbank attribution

[+]

INFO Bank has a high share of bor-
rower’s payment transactions
and good access to information

Dummy, based on written explanations of
Hausbank attribution

[+]

INFLUENCE Bank has influence on bor-
rower management

Dummy, based on written explanations of
Hausbank attribution

[+]

FINSHARE Bank share of borrower total
debt financing

(Bank loans provided by observation
bank)/(Debt)

[+]

DURATION Duration of bank–borrower re-
lationship

Duration in years [+]

NUMBANKS Number of simultaneous bank
relationships

– [−]

HHI Herfindahl index of bank con-
centration in local debt market
at borrowers’ registered seat

Sum of squared ratios (Bank branches
banki)/(Total number of branches)

–

Notes. HB indicates the incidence of Hausbank status according to banks’ self-assessment and serve
dependent variable in subsequent regressions.HBM is a modified Hausbank attribution, explained inAppendix A.
Variables marked with an asterisk are only used for robustness tests reported inAppendix B. To estimateRISK,
at least three time-series observations per individual are required.Expected signdenotes the expected influen
on Hausbank status.

Note that all reported statistics are based on averages of the time-series obse
available for each firm. Therefore, we take into account cross-sectional as well as tim
series information but do not fully exploit the panel structure of our data. We do
because bank self-assessments are based on our 1997 survey and therefore time-
(which also holds forHHI ). We discuss the development of Hausbank status over tim
detail inAppendix B, but note that it does not affect the validity of our results.
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Table 5
Descriptive statistics of Hausbank cases and associated firm and contract characteristics

Variable Non-Hausbank Hausbank Significance

Mean Median Std. dev. Mean Median Std. dev. [t-test]/[Wilcoxon]

SIZE 11.53 11.68 1.76 11.47 11.55 1.64 0.84 / 0.75
LIMLIAB 0.84 1.00 0.37 0.80 1.00 0.40 0.61 / 0.73
EQUITY 21.27 18.58 15.39 18.26 17.85 14.97 0.28 / 0.45
RATING 3.04 3.00 0.92 2.74 3.00 0.91 0.07* / 0.03**

RISK 6.30 3.40 13.62 7.87 4.37 13.45 0.54 / 0.09*

R&D 1.59 0.60 2.06 2.04 0.85 2.36 0.26 / 0.13
LONGDEBT 9.88 7.24 10.37 14.71 12.99 12.12 0.02** / 0.004***

HHI 0.18 0.16 0.07 0.17 0.15 0.09 0.56 / 0.20

No. of obs. 56 66

Notes. All calculations are based on averages of time-series observations for individual firms from 1992 to
N = 122, except forRISKwhich is based on 114 observations. For variable definitions, seeTable 4. Significance
denotes thep-values of a simplet-test of differences in means,t-test, and of differences in medians, based o
non-parametric Wilcoxon signed rank test (Wilcoxon), respectively.

* Significance at the 10% level.
** Idem., 5%.

*** Idem., 1%.

The univariate analysis suggests that customers with and without a Hausbank re
ship are similar with respect to size, limited liability, R&D expenditures, and the degr
bank competition in local debt markets. We find significant differences between bor
and contract characteristics for Hausbank and non-Hausbank customers with res
the proportion of long-term debt and the average borrower quality. The findings with r
spect toRISKare not conclusive, but it seems plausible that banks’ internal ratings in
information that goes beyond the historic volatility of profits.

5.3. Multivariate analysis

5.3.1. Baseline results
We now turn to the multivariate analysis of the determinants of relationship lendin

Hausbank status). Since the Hausbank variableHB is binary, we employ probit regression
The observed dependent variable is assumed to take the value of one if an underlyin
variable (here, relationship intensity) exceeds a critical threshold value and zero if no
model is thus:

(1)y∗ = f (Xborrower,Xcontract,Xmarket) and y =
{

1 if y∗ > 0,

0 else.

In this notation,y is the observed binary variableHB, y∗ is the latent variable “relation
ship intensity,” andXi are explanatory variables.

We report results for two specifications inTable 6. We focus on the baseline specific
tion, Model I, in this section.

The estimated coefficient onR&D expenditures is insignificant. The coefficient onSIZE
is positive and significant, but this result is tenuous (see Model II). Since both var
are crude measures for informational opaqueness, these results should be interpre
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Table 6
Probit analysis of determinants of Hausbank status

Expl. variables Expected sign Model I Model II

Constant – −2.04 (0.11) 1.72 (0.47)
SIZE – 0.23 (0.05)* 0.14 (0.44)
R&D [+] 0.04 (0.53) 0.08 (0.23)
EQUITY – −0.03 (0.02)** −0.03 (0.02)**

RATING – −0.38 (0.02)** −0.39 (0.03)**

PAY [+] 1.38 (0.00)*** 1.45 (0.00)***

LONGDEBT [+] −0.02 (0.30) −0.02 (0.24)
FINSHARE [+] 0.028(0.003)*** 0.03(0.003)***

ln(DURATION) [+] −0.01 (0.96) −0.02 (0.91)
HHI – – −29.56(0.005)***

HHI2 – – 69.24 (0.01)**

N – 122 122
Pseudo-R2 – 0.26 0.32
p-value LR-test – (0.00)*** (0.00)***

Notes.Probit analysis of Hausbank status. The dependent variableHB is based on bank self-assessments an
value of one indicates a Hausbank relationship. For definitions of regressors seeTable 4. p-values are in paren
theses.

* Significance at the 10% level.
** Idem., 5%.

*** Idem., 1%.

caution. The control variableEQUITY, however, is significant and negative, implying th
a lower degree of debt financing in general reflects less relationship lending.23

The coefficient onRATINGis negative and significant, confirming the univariate re
that Hausbank borrowers tend to have lower default risk. However, as argued abov
not clear whether this result stems from the fact that relationship lending is not fe
for very low quality borrowers (ex ante) as in theRajan (1992)model, or from a quality
selection process over time due to the information privilege of the Hausbank. We a
able to differentiate between these two explanations because we have too few observat
with a short duration (say, below 4 years).

We now turn to the key variables of our analysis, the bank’s share of total debt fi
ing of the firm (FINSHARE), duration (DURATION), and access of the bank to priva
information.

The estimates in column 2 ofTable 6suggest thatFINSHAREis an important determi
nant of Hausbank status. The respective coefficient is positive and highly significan
higher a bank’s share of total debt financing,the more likely the bank is the Hausban
The bank’s pivotal lending position might establish access to special sources of inform
tion, reduce competitive pressure from otherbanks with an ongoing relationship with th
customer, and so forth. This result is also consistent with the analysis of the bank
planations inSection 4.1, where a bank’s debt financing share is the single most impo

23 This contradicts the finding ofHouston and James (2001)for large and exchange-listed firms in the U
which may be due to differences in the financial system and in the size segment of the sample firms.
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factor, and where the debt financing share is related to information acquisition and a
influence on borrower management.

Two issues are important when interpreting the eminent role of the debt financing sha
First, we are concerned about endogeneity between Hausbank status and the fi
share. We analyze this issue in full detail inAppendix B. Second, one may be tempt
to interpret the strong relationship between Hausbank status and the debt financin
as a tautology. We do not believe this is true, since according to our results, the financ
share is not the only determinant of Hausbank status, and it is not uniquely rela
the self-assessed status of the banks. For example, as shown inTable 1, out of 105 self-
assessments of being a Hausbank, the debt financing share was mentioned only in 4
Moreover, some Hausbanks indicate that they do not have a high financing share.
the financing share is apparently a good indicator for the incidence of relationship lendin
due to the reasons outlined before, but it is not a perfect predictor.

Consistent with the univariate analysis, a longer duration does not affect the likel
of observing a Hausbank relationship. The coefficient on duration is insignificant iTa-
ble 6. Taken together with our previous results on duration, we believe that this va
should be used with caution in empirical work on relationship lending, especially
sample exhibits a high average duration as our sample does.

To focus the analysis of the information issue on the role of payment transaction
included the dummy variablePAY, which equals one for those cases where banks expli
mention to have a high share of paymenttransactions and zero else, instead ofINFO. The
significantly positive coefficient indicates that checking accounts or payment transa
provide private information.24

In the next section, we explore the role of competition in local debt markets and
gaining power by banks over borrowers.

5.3.2. The role of exogenouscompetition and robustness
To explore the relationship between competition in local debt markets and Hau

status, we extend Model I by including the Herfindahl index of concentration in local
markets (HHI ). To allow for non-linear effects, we includeHHI as well as its square,HHI2.
Estimation results are reported in column 4 ofTable 6, labeled Model II.

Model II leaves the major results of Model I unaffected.25 Therefore, we focus th
discussion only on the Herfindahl index.

The coefficient onHHI is negative and significant, while the coefficient of the squa
term is positive and significant. Hence, two opposing effects are at work. For low a
termediate values of concentration in local debt markets (which represent the majo
actual observations), we find that the likelihood of observing a Hausbank relationsh
creases with increasing concentration. For highHHI values, the coefficient of the squar
term dominates, meaning that the Hausbank likelihood increases with market con
tion.

24 Using the related variableINFO, which equals one if either the banks indicate that they have a high
of payment transactions or that they have good access to information, would not change any of our qualitati
results.

25 The lone exception is the coefficient onSIZE, which is now insignificant.
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Fig. 1. Probability response curve of Hausbank status. Plot of predicted probabilities of Hausbank status (HB= 1)
over the range [0.059, 0.515] for the Herfindahl index of concentration in local debt markets,HHI . All calculations
are based on Model II inTable 6. Other regressors are set equal to their unconditional sample means.

To clarify this interpretation, predicted probabilities from Model II for different val
of theHHI over the observed range [0.059, 0.515] are plotted inFig. 1. All other variables
are held constant and set equal to their unconditional means.

Figure 1illustrates our interpretation ofHHI in Model II.26 Exogenous and endog
nous sources of monopoly power substitute for oneanother. In other words, if the mark
structure provides for enough commitment between the bank and the borrower, additio
bargaining power created by entering a lending relationship is less necessary.27

However, for very concentrated markets, anincrease in market concentration increa
the likelihood of a Hausbank relationship. We interpret this as the other side of the
coin: exogenous monopoly power is a substitute for relationship lending, but may help
establishclose ties between a bank and its borrower, as well.28 This finding is consisten
with theoretical models where monopoly power provides incentives for banks to e
in costly information production (see for exampleCaminal and Matutes, 1997). Taken
together, however, our findings contradict the view that relationship lendingrequiresthe
absence of competition.

26 Note that if one estimates Model II without the square ofHHI , the (single) coefficient forHHI becomes
negative and remains significant.

27 67 percent of sample borrowers are in debt markets withHHIs below 0.2, with a conditional average Herfin
ahl index of 0.13.

28 I am indebted to Hans Degryse for this explanation.
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To summarize, we find evidence suggesting that Hausbank status is consistent w
theoretical concept of relationship lending. Of all potential factors, a bank’s share
borrower’s total debt financing appears to be the most important determinant of b
Hausbank. Furthermore, Hausbank status is positively related to information acc
banks and competition in local debt markets, as long as markets are not too concen

We also ran a number of unreported robustness checks for the multivariate result

• Robust inference. We reran all regressions using Hubert/White robust standard er
• Borrower quality and risk. We used the standard deviation of profits (RISK) as

alternative measure for borrower quality.29

• Industry affiliation. We included dummy variables to control for different indus
affiliations of borrowers. These turned outnot to be significant.

• Bank type. We included dummies controlling for the bank from which the observa
originates.

• Invariance of Hausbank attribution. We tested whether the fact that bank se
assessments were measured at only one point in time affects our results by
additional information from credit files that is time variant. SeeAppendix A.

• Endogeneity. We discuss two-stage estimates of the regressions ofTable 6 in
Appendix B, which are based on instrumental variable techniques.

All of these robustness exercises did not affect the validity of our key results.

6. Conclusion

This paper empirically analyzes determinants of Hausbank status of German un
banks, thereby identifying factors determining the likelihood that a bank is a relatio
lender for corporate borrowers. In contrast to the majority of existing empirical studi
relationship lending, we do not focus on the consequences of relationship lending, giv
that it is identified. Rather, we focus on the identification issue itself.

As a first step, we explore written explanations by banks for their self-assessm
Hausbank status for a representative sample of small and medium-sized corporate
ers in Germany. We find that several factors used to explain Hausbank status by the
themselves are related to information access and influenceon borrower management. Th
is consistent with the theoretical concept of relationship lending.

We further relate observed borrower and loan contract characteristics to those expla
tory factors, to Hausbank status, and to different alternative identification variable
relationship lending suggested in the literature. It turns out that the number of bank r
lationships and a bank’s share of total debt financing of a firm is related to Hau
status and to a bank’s information access and management influence. Accordingly, the
variables may serve as identification variables in applied empirical work. Howeve
duration of the bank–borrower relationship, which is a commonly used proxy variab

29 This variable isinsignificant while all other coefficients andp-values remain virtually identical.
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relationship lending in the literature, is not associated with Hausbank status. Based
sample, where the average duration of bank–borrower relationships is rather high (r
18 years), there is no systematic differencein duration between firms involved in a Hau
bank relationship and firms that are not.

Finally, a multivariate analysis confirms these results and highlights two further p
First, we find evidence that observing payment transactions of borrowers provides
able private information for banks. Second, our evidence is consistent with bank mon
power being an essential feature of relationship lending. The degree of bank comp
in local debt markets affects the likelihood of observing Hausbank relationships
monotonically. For low and intermediate concentration values (which are the most co
in our sample), Hausbank likelihood decreases as the concentration in local debt m
increases. This contradicts the conjecture that relationship lending requires monop
market structures. However, for very concentrated markets, the likelihood of relatio
lending increases as concentration increases, consistent with the view that monopoly
can foster the establishment of lending relationships.
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Appendix A. Reliability: modified Hausbank attribution

One potential caveat for the suitability of our identification criterion for relation
lending is that we asked banks about their Hausbank status at only one point in ti
1997, at the end of our observation period. Our credit file data originates from 19
1996, and even long-term credit relationships can be terminated by either of the in
parties at some point in time. Hence, we cannot be sure that those customers wh
classified as non-Hausbank borrowers in 1997 were not in fact Hausbank custom
(say) 1993. The same problem holds the other way around, such that borrowers cla
as Hausbank customers in 1997 may in fact have been non-Hausbank borrowers so
before.

We apply the following procedure to overcome concerns regarding the reliability o
self-assessments. During data collection from the credit files, an additional inform
variable with respect to the incidence of relationship lending was collected. Whe
in the credit files, a particular decision of the bank was internally reasoned by argu
related to the notion of relationship lending, a control variable was set equal to on
equal to zero, if no such argument was made. For example, if the credit file conta
reasoning like “we are the Hausbank,” or “we have a special responsibility,” and so
the control variable was set to one. Since this additional attribution was recorded sep
for every event during the observation period whenever a key variable of loan con
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(e.g. credit volume, collateralization, internal rating, etc.) was altered, we gain a
series of an alternative Hausbank attribution. Of course, this attribution is to some
based on the subjective interpretation of the person conducting the data collection (
academic researchers, not bank officers). Butit is as well based on information generat
and used by the banks themselves.

This additional time-series information allows us to analyze the consistency of the
self-assessments. We construct a modified Hausbank indicator,HBM, equal to one if both
criteria consistently indicate the incidence of relationship lending. For all cases whe
two criteria are contradictory, or consistently classify a borrower as being non-Haus
the variable equals zero.30

This procedure significantly decreases the number of borrowers classified as
within a Hausbank relation with their observation bank. While the previously used
self-assessment HB classified 105 out of 195 cases as being Hausbank relationsh
number decreases to 68 cases according to the modified criterionHBM. For the subsampl
of representative borrowers, the corresponding number decreases from 66 cases (HB) to 41
according toHBM.

The idea underlying the modified criterion is to minimize those cases where bo
ers are erroneously classified as belonging to the group of borrowers within a Hau
relationship, if in fact they do not. Model III reported inTable A.1shows the estimatio
results of a probit regression with a similar structure of regressors as in Model II ofTable 6,
our primary specification. The only difference is that we useHBM instead ofHB as the
dependent variable.

Comparing Model II to Model III shows that the qualitative results of our anal
remain unchanged: Hausbank status is systematically related to the debt financing sha
(FINSHARE), borrower quality (RATING), the equity ratio (EQUITY), and the degree o
bank competition in local debt markets (HHI ). All coefficients have the same sign a
approximately the same magnitude, but—as a general pattern—estimated standard err
of coefficients are lower, leading to smallerp-values. This pattern implies that the modifi
Hausbank attribution is indeed a less noisy indicator for Hausbank status. The only c
concerns the coefficient ofPAY, the indicator for a high share of payment transactio
which is now insignificant.

Interestingly, the coefficient onSIZE is insignificant, as in Model II. Therefore, we d
not considerSIZEan important control variable in our sample, where borrowers are
domly selected from a rather homogeneous population of small and medium-sized
We will use this result for the two-stage estimation discussed in the next section.

To summarize, the time invariance of our Hausbank attribution does not affect the
ity of our qualitative results. To the contrary, when taking time-variance of the Haus
status into account, most of the results are even more pronounced.31

30 If the time-series of the control attribution was not unique with respect to its classification, we classifi
borrower as being non-Hausbank.

31 As a side issue, the results suggest using the modified Hausbank attribution in empirical work on rela
lending based on the same data set, as for example inElsas and Krahnen (1998).
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Table A.1
Robustness regressions for determinants of Hausbank status

Expl. variables Expected sign Model III Model IV

Constant – 3.62 (0.17) 3.44(0.007)***

SIZE – 0.08 (0.69) –
R&D [+] 0.06 (0.36) 0.07 (0.33)
EQUITY – −0.04(0.00)*** −0.02 (0.11)
RATING – −0.74(0.00)*** −0.47 (0.014)**

PAY [+] 0.39 (0.25) 1.44 (0.00)***

LONGDEBT [+] −0.02 (0.21) 0.02 (0.55)
FINSHARE [+] 0.03(0.00)*** 0.43 (0.77)
ln(DURATION) [+] −0.17 (0.29) −0.01 (0.94)
HHI – −30.38(0.00)*** −25.04 (0.014)**

HHI2 – 64.10 (0.01)** 58.45 (0.03)**

N – 122 114
Pseudo-R2 – 0.36 0.21
p-value LR-test (0.000)*** (0.000)***

Notes.Model III: probit analysis of Hausbank status. The specification is similar to Model II inTable 6, except for
the dependent variable. The dependent variable is the modified bank self-assessments of their Hausbank sta
HBM, equal to one for Hausbanks. Model IV: probit analysis of Hausbank status based on a two-stage es
to control for endogeneity betweenHB andFINSHARE. Instruments forFINSHAREare SIZE,LIMLIAB and
RISK. Estimation according toMaddala (1983, pp. 244–245). For definition of regressors seeTable 4. p-values
are in parentheses.

** Significance at the 5% level.
*** Idem., 1%.

Appendix B. Endogeneity

One potentially crucial concern with respect to the design of our empirical anal
sis is that it ignores the potential endogeneity between a bank’s share of debt fin
(FINSHARE) and Hausbank status.

One may ignore this issue because the banks’ explanations implied a one-way causal
in line with our model specification. That is, establishing a Hausbank relationship is
if a bank has a high share of debt provision. But if a bank is in a strong position v
vis a borrower due to its Hausbank status, this might in turn lead to a higher particip
in overall borrower financingWeinstein and Yafeh (1998). Hence, both variables may b
endogenous. In statistical terms, endogeneity means that a regressor is correlated
error term of the regression, leading to inconsistent estimates of parameters and
inference forall estimates of the model.

To control for endogeneity with respect to the single most important regressor o
Models I–II,FINSHARE, we apply a two-stage estimation procedure as described inMad-
dala (1983, pp. 244–245). The model underlying this two-stage procedure is as follow

y∗
1 = γ1y

∗
2 + β1X1 + u1 and y1 = y∗

1;
(B.1)y∗

2 = γ2y
∗
1 + β2X2 + u2 and y2 =

{
1 if y∗

2 > 0,
0 else.
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According to(B.1), we assume that both endogenous variablesy∗
1 (FINSHARE) and

y∗
2 (relationship intensity) affect each other, but we can only observe the binary variab

y2 (Hausbank status) rather than the latenty∗
2. The variablesX1/2 denote the respectiv

exogenous variables of the debt financing share and the Hausbank status regress
spectively. Identification of the model followsthe same rules as for two-stage-least squ
without latent variables. To estimate the second equation in(B.1), we need at least on
instrument in the first equation not specified in the second equation.

Finding suitable instruments which are correlated withFINSHAREbut not with the
Hausbank status is very difficult, as both are economically closely related. We use
variables to this end, which either were not specified in the preceding regression m
or turned out to be unrelated to Hausbank status:SIZE, LIMLIAB andRISK. Unreported
regressions show that these variables are related toFINSHARE, which holds the most fo
SIZE.

The results of this two-step procedure are shown inTable A.1, labeled as Model IV
Note that for ease of comparison we rely again on the raw bank self-assessments,HB. The
table shows that our key results with respect to the degree of bank competition in
debt markets (HHI , HHI2), a bank’s share of payment transactions (PAY), and borrower
quality remain valid.32 The only change is with respect to the coefficient ofFINSHARE.
It is now insignificant with ap-value of 0.77. Hence, it appears that the significance o
debt financing share as a determinant of the Hausbank is due to an endogeneity p
rather than an economic one-way causation. This contradicts the explanations of the
credit officers, but these may also have been confused regarding the underlying ca
However, the result may also be attributed to the “weak-instruments” problem of two-stag
estimations.

Regardless of the potential endogeneity though, the debt financing share can ser
identification variable for relationship lending if the status is not observable directly
the Hausbank status andFINSHAREare highly correlated.
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