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1. Introduction

In the empirica literature on reaionship banking the number of bank reationships is
widdy used as a proxy for the drength of bank-customer-rdationships or borrowing
concentration of a bank customer (see Petersen and Rgan, 1994; Houston and James, 1996;
Harhoff and Korting, 1998a, 1998b; Machauer and Weber, 1998; Ongena and Smith, 1999;
D’Auria, Foglia and Reedtz, 1999). Such a proxy can be understood as an indicator for the
negotiation power of credit granting banks. Negotiation power may help banks to extract
excess returns in loan business. However, the number of bank relationships variable does not
take other banks into account which are currently not doing business with the borrower but

which are additionad potential competitors for the relationship banks.
A possble impact of a high number of bank reationships is that firms can play banks off

agang each other. If they are willing to do s0, the maximum possible degree of competition
between banks takes place. Otherwise, if customers fed tied to their main bank or housebank,
asitiscdled in this sudy, competition even if possible can not develop its abilities to the full.

While the link between the number of bank reaionships and competition seems to be
plausble there are other facts that could be represented by the number of bank relationships.
Petersen and Rgan (1994) interpret the number of bank relationships as a hint to the firms
qudity. If a firm is unable to get additiond funds from one bank, it goproaches other banks
for credit. The unwillingness of the origind bank to increese lending might indicate that the
quality of the potentia borrower islow.

Fndly, the gze of firms should have influence on thar number of bank rdationships
Larger firms require a wide range of bank transactions which may be dlotted to a variety of
gpecidized banks (see Ongena and Smith, 1999). This is especidly true for companies with
an emphags on internationa business.

In this paper, we put the above arguments in a broader theoretica context. Then, we use
data from six leading German banks and gpply a two step andyss. At first, we try to discover
possble factors which influence the number of bank reationships chosen by firms. Secondly,
we andyze the effect of the number of bank reationships on bank competition
operationalized by loan term requirements of banks. The data condsts of randomly chosen
credit files of two hundred and sxty smdl and medium-szed firms which had a credit
relationship with one of the six banks within the years 1992 to 1996.

A specid feature of our andyss is tha we could use bank internd credit ratings as a proxy
for borrower quality. Additionally our data set contains a so called “housebank”-variable



defined to be “one’ if the bank feds to be in a dose rdationship to its cusomer and “zero”
if this is not the case. With these variables we are able to control for effects of borrower
quaity and for soft facts which influence the drength of the rdationship but which are not
honored by using the “number of banks’-variadle.

It is shown that company Sze and the existence of a housebank rdationship corrdate with
the number of bank reationships. Borrower qudity, even combined with the exisence of a
housebank, has no effect on the number of bank reaionships. Loan terms like
collaterdization and credit availability from one bank are influenced by the number of bank
relationships wheress interest rates are not. Collaterdization and credit availability from a
certain bank is negatively corrdaed to the number of bank reationships. For borrowers with
only a few bank relationships, the exisence of a close rdationship to a housebank leads to
more collaerdization. Credit avalability is improved for al borrowers with a housebank
relationship.

2. Recent literature

The theoreticd literature on compstition in reationship banking circdles around the
discusson of how many bank reationships might be favorable for borrowers. Sharpe (1990)
and Rgan (1992) point out that exclusve rdationships to man banks or only a few banks
cregte “information monopolies’ or hold-up problems. During such close reaionships the
problem of asymmetric information gets less severe because banks can assess the firm's
quaity and reliability better. However, they do not quote adegquate terms of lending. They
recognize that lenders who want to change banks face switching costs. Other banks must
ingst upon dricter loan terms because their assessment quaity is wesker. Thus main banks
ae adle to require dricter loan terms with respect to borrower qudity than what is just
admissible without such monopoly effects.

Petersen and Rgan (1995) propose a strong reationship to main banks over time as a
posshility to overcome rationing problems. Their contribution to the literature complements
the approaches of Bester (1985), Besanko and Thakor (1987) and Bester and Hellwig (1987)
who used loan terms and collaterdization as sgnding and incentive mechaniams. In ther
model, Petersen and Rgan show tha a close reationship to their borrowers enables banks to
require moderate terms of lending (especidly lower interest rates) relative to average
borrower quality in the early stage of a rdationship and dricter terms of lending (especidly
higher interest rates) in later stages when the average borrower qudity has risen because
borrowers of bad qudity went into bankruptcy. Thus banks smooth the dynamics of terms of



lending over time according to changes in borrower quality. This mechanism leads to gains
in effidency because the necessty of credit rationing given borrower quaity can be reduced
or avoided.

Under the assumption that hidden information problems ae severe Delragiache, Garella
and Guiso (1997), in their model, propose that despite high transaction costs a multitude of
bank rdationships is optima for borrowers who want to insure themsdves againg rationing
which is to be expected in times of liquidity problems of their main bank. Smilar to Petersen
and Rgan (1994), they argue that a denia to roll over credit by the main bank will be an
unfavorable signal to outsde banks who can not assess borrower quality accurately because
of a lacking relationship history. These outsde banks will suppose bad borrower qudity being
the reason for the denidl.

The argument of favoring fewer bank relaionships is supported by the fact that transaction
costs, the costs of opening and coordinating bank accounts, play a role in the decison of how
many bank rdationships are suitable. We hypothesze a tendency of the number of bank
rdaionships growing with firm dze because large firms require a wide range of bank
transactions which may be dlotted to a variety of specidized banks. Additiondly, large firms
have their specidized financia department that does not bother handling business with a wide
variety of banks.

Usng descriptive datistics Ongena and Smith (1999) find week evidence for a relation
between the number of bank relationships and firm sze. They refer to data of large European
firms. The results of Harhoff and Kérting (1998b) confirm this view for large German firms
which tend to have many inditutiond creditors. Both studies are not able to make accurate
datements about the corrdation of the number of bank relationships and borrower qudity.
While Ongena and Smith in their regresson andyss do not introduce any variable serving as
a proxy for borrower quality, Harhoff and Korting only use a dummy varigble for distressed
firms. They show that such firms have more creditor relationships.

Other dudies only use the number of bank reationships as an exogenous varigble in
regressons of bank loan terms like interest rates, collaterdization and avallability of credit.
Interpreting the number of bank reationships as a proxy for competition, the effect of
competition on loan terms can be measured by these analyses.

Petersen and Rgan (1994) find a dgnificantly podtive rdationship between the leve of
interest rates and the number of bank relationships. This finding is contrary to our view tha
the number of bank reationships represents competition which should lead to lower interest
rates. However, Petersen and Rgan interpret a smal number of bank relationships as a signd
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for high borrowing concentration that leads to lower interest rates because certain banks have
larger loan szes which they honor with a discount. An opposing view is that larger loan dzes
are linked with an extenson of bank exposure to borrower risk. Thus, the expected loss is
higher and therefore interest rates should be higher. However, empiricd dudies in this fidd
like Ewert and Schenk (1998) and Machauer and Weber (1998) do not support this view.

3. Data

3.1. General description

Our data on bank-borrower-rdaionships was dravn from a set of credit files coming from
sx mgor German barks. Bayerische Vereinsbank, Deutsche Bank, Commerzbank, DG Bank,
Dresdner Bank, and WestLB. These banks represent six of the nine biggest banks in Germany
at the end of the year 1996. The data covers the period from January 1992 to December 1996.
Since the andyss focuses on amdl and medium-sized firms the sat of feasble reationships is
generdly limited to firms with an annud turnover between EUR25 and 250 million.
Furthermore the minimum loan size should not be under EUR 1.5 million! No rdationships
with firms of the eastern pat of Germany, the former German Democratic Republic, were
involved because the naure of such relationships is dominated by indudrid restructuring with
a specific risk gdructure in credit portfolios that is expected to differ substantidly from that of
customers in the western part of Germany. For a detailed description of the data set see Elsas,
Henke, Machauer, Rott and Schenk (1998). See Elsas and Krahnen (1998, 1999), Ewert and
Schenk (1998) and Machauer and Weber (1998) for firgt results gained from the analyses of
this data set.

The data set conssts of sample A and sample P. For sample A 125 customer relationships
were taken randomly from the populaion of “dl” the borrowers described above. Usudly, the
whole credit history of these rdationships is avalable for the period of 1992 to 1996.
However, some credit relaionships with borrowers of very good quality were not evauated
every year. Sample P congsts of 135 customer relationships. It was drawn from a subset d
the population of al borrowers described above with the specid characteristic that they are
“problematic’ or "potentidly distressed’. The characterigic “problematic’ or “potentidly
distressed” was defined as a borrower being of category 5 or 6 on a cdibrated credit rating
scale of 1 to 6 (described below) once between 1992 and 1996. Sample P was drawn to

! Theexchange rate of the Euro in US-Dollars at the end of 1996 was: .7940 US$/EUR.
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grengthen the number of customers with poor credit ratings which otherwise would be too
amdl to generae Satidticdly sgnificant results.

For severd credit reationships the data does not cover the full range of the period from
1992 to 1996. The reason for this is that data for some variables was just not avallable or that
some relationships sarted in the years after 1992.

The rating scde from 1 to 6 was created by Elsas, Henke, Machauer, Rott and Schenk
(1998) to make the internad ratings of the six banks in this sudy comparable. In order to
achieve this cdibratiion the raing subcategories on certain borrower characteristics were
matched to get the new six rating classes with 1 being very good, 2 being good or above
average, 3 being average, 4 being below average, 5 being problematic and 6 being very much
in danger of defaullt.

3.2. Definition of the variables

The varidbles used for the following andyss are shown in Table 1. We begin by
explaning vaiables of the debt contract. The loan rate spread (SPREAD) is defined as the
difference between the loan interest rate for withdrawals on current accounts and the capita
market interest rate for the same duration of lending. We used the 3-month Frankfurt
Interbank Offered Rate (FIBOR3M) as our reference. Bankers consder this rate as the
appropriate market rae to refinance this kind of lending because borrowers usudly do not
repay their loans on aday-to-day basis, evenif they can.

To define the collateralized percentage of the lines of credit (COLLAT), we used the
internd evauation of the liquidation vdue of collaerdized assets on which banks base ther
decison making. Totd lines of credit (TLC) include dl forms of credit a bank grants to its
customers, i.e lines of credit for cash loans discounted bills, guarantees and margins of
derivatives. Banks refer to these overdl lines in decison making on an increase or decrease of
their loan business with the customer.

The number of bank relationships with a loan engagement of the bank is represented by
NUMBANK which is an integer varigble ranging from one to forty in our data set. It is used
as dependent varigble in the regresson of the next chapter. In the regressons which identify
the effect of the number of bank rdationships or, findly, the effect of competition on loan
terms a st of dummy varidbles is used to endble us disinguishing the effects of different
numbers of bank reaionshipss. NUMB1 3 has a vadue of one if the number of bank
relationships a borrower has is one to three, dse it has a vaue of zero. NUMB4 7 is defined
amilarly. NUMB8_ equds one if the number of bank reaionships is eight or grester than
eght, dseit equals zero.



To consder effects of the closeness of relationship banking we control for the fact that a so
caled housebank relationship between the borrower and the bank exists. The HOUSEBANK-
vaiable is equa to one if there is evidence for such a reationship in the credit files of the
banks. Sometimes there was a direct indication like: "We are the housebank”, sometimes the
activities of the bank commented in the credit file gave hints to houssbank rdationships. We
thus use a direct variable of a housebark indication while other sudies like Blackwel and
Winters (1997), Berger and Udell (1995), Petersen and Raan (1994, 1995) and Boot and
Thakor (1994) used indirect variables like the age of the firm and the duraion of the bank-
cusomer reaionship (DURATION). The later variable is dso used in our sudy. The
variable NON-HOUSEBANK is complementary to the HOUSEBANK varigble.

Vaiables on risk chaacterize default risk of borrowers without teking collaterd into
account. Dummy varigble R12 equds one if a borrower is of rating category 1 or 2 and zero
otherwise. R3 is one if a borrower is of rating category 3 and so on. We combined rating
categories 1 and 2 into one variable because only a few borrowers in our sample were of

rating category 1.



Tablel. Variable description

Variable Description

Contract

SPREAD spread between loan rate and FIBOR3M

COLLAT collateralized percentage of borrower total credit line

TLC Borrower total credit line (thousands of Euros)

Market

FIBOR3M 3-month Frankfurt Interbank Offered Rate (%)
Relationship

NUMBANK Number of bank relationships

NUMB1 3 =1 if the number of bank relationshipsis1, 2 or 3; =0 else
NUMB4 7 =1 if the number of bank relationshipsis4, 5, 6 or 7
NUMBS _ =1 if the number of bank relationshipsis 8 or greater than 8
NON-HOUSEBANK (NB) =1 if bank does not feel as housebank of the borrower
HOUSEBANK (HB) =1 if bank feels as housebank of the borrower
DURATION Duration of the bank-customer relationship in years

Risk

R12 =1 if borrower isof rating category 1 or 2

R3, R4, R5, R6 =1if borrower is of rating category 3, 4, 5 or 6 respectively
Governance

CORP =1if borrower isacorporation (AG, KGaA, GmbH)
PARTNER =1if borrower isapartnership

PROP =1if borrower isasole proprietorship

Sze

TA total assets

TO turnover

Banks

B1, B2, B3, B4, B5, B6

=1lifbank 1, 2, 3,4, 50r 6 isthelender

Vaiables on governance chaacterize the legd form of the firms The dummy vaidble
CORP indicates whether the firm is a corporation, i.e Aktiengesdlschaft, Kommandit-
gesdischaft auf Aktien or a Gesdlschaft mit beschrénkter Haftung in Germany. PARTNER
indicates whether the firm is a patneship like Offene Handdsgesdlschaft or
Kommanditgesdlschaft and PROP indicates whether there is a sole proprietor of the firm who
usudly manages its busness like an Einzdunternehmung in Germany. In partnerships and in
proprietorships the owners are lidble for the firm's debt with ther whole private property
whereasin corporations the liability of the ownersis limited to their contribution to capitd.

Tota assets (TA) of the borrowers represent company sze. As seen in many studies, Sze
has an effect on loan terms. It should aso be a factor for the decison on the number of bank
relationships as previoudy explaned. In the regresson of tota credit lines relative to totd
assats we use the turnover (TO) of the firm to avoid interdependencies between the dependent
and the independent variables.



The dummy varigbles on banks help to control for bank specific effects. B1 to B6 are equd
to one if the credit file which was anayzed comes from the related bank. We use B1 to B6
indead of the banks namesin order to maintain confidentidity.

4. Number of bank reationships

4.1. Descriptive statistics

In order to give an impresson of the didribution of the number of bank reationships
borrowers maintain table 2 shows some descriptive dtatistics for the years of 1992 to 1996,
respectively. It seems that borrowers bank relationships remain stable over time because the
datisics do not indicate dgnificant changes The number of vaid observations for the
different years is samdler than the number of borrowers in the data set which is 260. The fact
that we could not get reliable data for every datafield and every year is responsible for this.

As the frequencies for the certain numbers of bank reaionships illusrate, about one third
of the companies generdly have three or less than three rdationships. Another third has four
to seven bank relaionships and the rest has eight or more than eight relationships. The median
for the number of bank reationships throughout al years from 1992 to 1996 is five. For the
years between 1993 to 1996 the average number of bank relationships is below sx. In 1992 it
isdightly above sx.



Table2. Descriptive statistics on the number of bank relationships

statistic 1992 1993 1994 1995 1996
valid observations 169 174 197 187 190
mean 6.21 5.84 5.68 5.66 5.70
standard deviation 401 453 4.26 448 4,60
median 5 5 5 5 5
minimum 1 1 1 1 1
1 tercile 4 4 3 3 3
2" tercile 7 6 7 6 7
maximum 25 40 40 40 40
frequencies [%0]

NUMBANK =1 414 575 5.08 6.42 6.29
NUMBANK =2 10.65 1264 12.69 12.30 12.05
NUMBANK =3 1361 13.79 16.75 17.11 1521
NUMBANK =4 1243 1264 11.17 10.16 16.32
NUMBANK =5 947 13.22 12.18 11.76 1111
NUMBANK =6 10.65 12.07 914 10.70 1053
NUMBANK =7 10.65 517 10.66 12.30 10.08
NUMBANK =8 4.73 6.90 812 5.88 421
NUMBANK =9 8.28 575 254 107 316
NUMBANK 3 10 15.39 12.07 11.67 12.30 11.04

The numbers here are comparable with the findings of Ongena and Smith (1999) who
andyze bank rdationships of companies of different countries in Europe. Ther German
subsample of medium-sized and large firms dso show a median of five bank relationships
while the mean is 8.1. 39.7 percent of their German companies have between three to seven
bank relationships while in our data set the proportion is about 33 percent. For their sample of
andl companies Harhoff and Koérting (1998b) found the average number of bank
relationships being around two.

Congdering the terciles caculated for the certain years we can divide the data set in three
equaly szed groups with the number of bank reationships ranging from one to three
(NUMBL1 _3), four to seven (NUMB4 7) and eight or more than eight (NUMB8 ). We use
thiskind of partitioning in the following chapters for the analyss of loan terms.

4.2. Regressonsanalysis

In a regresson analyss with the number of bank relationships as the dependent varigble we
try to identify possble determinants of this variable. The number of bank reationships in the
data st is an integer variadle ranging from a minimum vaue of one to a maximum vaue of
40. The digribution of this variable can be agpproximated by a Poisson pattern. Therefore, we
use a random effects Poisson regresson modd (see Hausman, Hal and Griliches, 1984 for
details). The random effects pand mode diminates borrower- and time-specific effects with
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the incluson of separate random error terms br borrower speciaties and time speciaties (see
Baltagi, 1996).

The edimated coefficients of the independent variables are liged in table 3. The fird two
columns refer to a regresson (1) with the HOUSEBANK-varidble and the rating variables
R12 to R 6 being separated. The second regresson (2) uses interaction variables for the
combined beonging to a certain rating category and to the houssbank or non-housebank
group. All other variables are used smilarly to regresson (1).

It can be seen that like in Ongena and Smith (1999) and Harhoff and Kaorting (1998b) firm
Sze represented by the logarithm of tota asssts of the firms (INTA) has a datidticaly
ggnificant effect on the number of bank rdationships. Larger firms use a greater number of
banks for thar financid busness supporting the hypotheses that such firms need a variety of
specidized banks for their business and that they dispose of more personne to handle bank
transaction.

The DURATION of the bank reationship which is a proxy for the duation of bank
relaionships of the cusomer in generd is dso datidicadly but not economicaly sgnificant.
In another regresson we aso used the logarithm of the DURATION-varigble and found
gmilar results. With this in mind, we do not try to interpret the effect of the DURATION-
variable any further.

In comparison, the coefficient of the HOUSEBANK-varigble indicates ggnificant
influence on the number of bank relationships. It shows that customers with whom the banks
fed to have a closer rdationship dispose of a smdler number of adternative bank relaionships
(.236 less on average). Thus, competition should play a minor role in ther reations. We
address this hypothesisin the next chapter directly.

Borrower quality, which is denoted by the dummy \ariables R12, R3, R4, R5 and R6 here,
does not have subgantia influence on the choice of the number of bank reationships.
Regresson (2) with interaction varidbles RH12 to RH6 and RN12 to RN6 combines the
belonging to a certain category of borrower qudity (R12 to R6) with the existence of a
housebank  relationship or a nonhousebank relationship (HOUSEBANK, NON-
HOUSEBANK). In table 4 the differences between firms with and without housebank
relationships within the rating categories are presented. The results are gained by variations of
regresson (2) with the non-housebank groups being the reference variadbles. These results
support the housebank effect found above throughout al rating categories.
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Table3. Regression of the number of bank relationships NUMBANK (coefficients of the independent

variables, standard errorsin parentheses)

Independent variables (1) (2
InTA 165%** (.020) 161%** (.020)
DURATION .006*** (.002) .006*** (.002)
NON-HOUSEBANK  reference
HOUSEBANK -.236*** (.037)
R12 reference
R3 -.005 (.035)
R4 .018 (.039)
R5 -.035 (042
R6 -011 (.060)
RN12 reference
RN3 -.088** (.040)
RN4 -.098** (043
RN5 - 167%** (.049)
RN6 -.144** (.073)
RH12 -342% %% (.059)
RH3 -.319%** (.056)
RH4 -.305*** (.053)
RH5 -.286%** (.060)
RH6 -.263*** (.095)
CORP reference reference
PARTNER .182x** (.070) .188x** (.070)
PROP - 412 ** (.118) - 411 ** (.119)
B1 reference reference
B2 -111 (.080) -127 (.080)
B3 057 (.092) 081 (.092)
B4 - 357%** (.095) -.343F** (.095)
B5 -121 (.090) -.092 (.090)
B6 -307*** (.124) -.334x*x (.124)
constant -.002 (.243) 123 (.243)
c? (14) = 217.42*** c? (18) = 223.12+**
no. obs. = 723 no. obs. = 723

*** Statistically significant at or better than the 1% level, two-tailed
**  Statistically significant at or better than the 5% level, two-tailed
*  Statistically significant at or better than the 10% level, two-tailed

In the variations of regresson (2) the coefficients of the interaction variables RH12 to RH6
and RN12 to RN6 dso suggest that there are no economically sgnificant deviations between
different rating categories within the housebank and non-housebank groups. Thus, we come to
the concluson that the number of bank relaionships chosen by the firms are not driven by
their credit rating. Rather, the closeness of the rdationship which is anadyzed here shows
disinct corrdation to the number of bank rdationships in total. The problem to say which
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varidble, the number of bank relationships or the housebank property, is the driving factor, is
comparable with the question who was there firg, the duck or the egg.

Table4. Differences between the housebank and non-housebank subgroups of the various rating categories
gained by variations of the regression of the number of bank relationships with changing referential

variables (coefficients of the housebank interaction variables, standard errorsin parentheses)

Rating category non-housebank housebank

R12 reference - 342%** (.059)
R3 reference - 276%** (.052)
R4 reference -.264*** (.048)
R5 reference -.196*** (.09)
R6 reference -.263*** (.097)

In the regressons (1) and (2) we adso andyzed if the juridicd form of the firm is
responsible for the number of bank reationships. The reason therefore could be that banks
may prefer  firms  with  unlimited lidbility like partnerships (PARTNER) or sole
proprietorships (PROP). For partnerships this hypothess seems wel founded. However, for
sole proprigtorships the oppogite is true. Thus, it is difficult in this respect to come to a find
concluson.

The coefficents of the dummy variables indicating a reaionship to one of the banks
which delivered data for our andyss (B1 to B6) point to significant differences in the number
of bank reaionships throughou the customers of different banks. However, this effect is not
systematic with respect to bank size.

5. Competition represented by loan terms

In the previous chapter we have seen that the number of bank relaionships depends on the
gze of the firm and the exisence of a housebank relationship. Firm qudity has no effect. We
now turn to the question, whether the number of bank reationships has any impact on bank
competition about customers. Therefore, bank loan tems like loan rate spreads and
collaterdization and credit avalability from the bank that delivered data are andyzed with
respect to the influence of the number of bank relationships.

5.1. Loan rate spreads

As the number of bank relationships of a customer increases it should be expected that the
negotiation power of banks declines and so do loan rate spreads banks earn. We use a norma
random effects pand regresson mode to separate this effect from other effects caused by
borrower quality and the development of the generd interest rate level over time. The pand
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dructure of the data requires the application of a random effects pand modd which
eiminaes borrower- and time-specific effects with the incluson of separate random error
terms for borrower speciaties and time specidties.

Table 5 shows the edimation results for the coefficients of independent varidbles. The
number of bank relaionships varigble was introduced by a dummy variable st disinguishing
three groups, one group digposng of one to three banks for ther financid business
(NUMBL_3), another group having four to seven bank rdationships (NUMB4 7) and a third
group with eight or more than eight bank relationships (NUMBS8 ). Besdes the classficaion
into these groups other classfications were tried. However, more detailed classfications lead
to high sandard error terms in the edtimation procedure which counteract getting significant
results. Therefore, we used this kind of classfication leading to equaly weighted populations
corresponding to the terciles gained in the descriptive andyss a@ove. In a vaiation of this
regresson, denoted by (2) in the table 5, these groups ae divided in two sub-groups,
respectively, which are generated by the property of borrowers being in a housebank
relationship or not.

Before we come to the results concerning the number of bank reationships the effects
caused by other variables should be discussed. The coefficient of the FIBOR3M-variadle
which represents the level of short-term interbank lending indicates that loan rate spreads are
rativey andl in times of high generd interest rate levels and vice versa. This is a wdl
known phenomenon in banking busness. The works of Berger and Uddl (1992) and
Machauer and Weber (1998) provide empiricd evidence for this kind of interest rate
smoothing concerning bank loans.

Borrower qudity represented by bank interna credit ratings has dgnificant influence on
loan rate spreads. The estimation results presented in table 5 show that loan rate spreads
increase successively with worsening borrower qudity. The worst rating categories R5 and
R6 pay around .6 % higher loan rates than the best ones, namedy R12. The results go in line
with the empirica literature on bond markets (see Fons, 1987 and Altman, 1989) and on bank
lending (see Blackwell and Winters, 1997 and Machauer and Weber, 1998)

Missng borrower quaity can partiadly be compensated by offering collatera eventudly
leading to better loan rates. In the regresson of loan rate spreads here a variable for
collaterdization is omitted because it shows multicolinearities with the variable of the number
of bank rdationships and thus disurbs the qudity of estimation results. Nevertheess,
collaterdization has a pogtive influence on loan rate spreads. The more collaerdization the
chesper is the loan. We will provide a separate regresson with collaerdization as the
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dependent variable and the number of bank reationships as an independent varidble in the
following sub-chapter.

Table5. Regression of loan rate spreads SPREAD (coefficients of the independent variables, standard errorsin

parentheses)
Independent variables (1) (2
FIBOR3M - 321% %% (.016) -322% %% (.016)
INTA - 247*** (.057) -.245%** (.058)
R12 reference reference
R3 196 (113) 190 (113)
R4 .388*** (.125) .369% ** (.126)
R5 .600* ** (137) 5g2x** (137)
R6 B72%** (211) 645 ** (212
NUMB1 3 -.048 (112)
NUMB4 7 reference
NUMBS_ 116 (123)
NON-HOUSEBANK  reference
HOUSEBANK 013 (.103)
NUMB1 3NB reference
NUMB1 3HB 126 (.156)
NUMB4 7NB 169 (152)
NUMB4_7HB 044 (173)
NUMB8 _NB 207 (.188)
NUMB8 HB 305 (.231)
B1 reference reference
B2 525k ** (.170) 522k (172)
B3 -190 (.203) -.206 (.205)
B4 144 (.197) 111 (.201)
B5 005 (.201) -023 (.204)
B6 367+ (.217) 345 (.220)
constant 7.775%** (.692) 7.667%** (673)
Adj. R? = 534 Adj. R? = 5381
c? (14) = 584.36 c? (16) = 586,85
no. obs. = 561 no. obs. = 561

***  Statistically significant at or better than the 1% level, two-tailed
**  Statistically significant at or better than the 5% level, two-tailed
*  Statistically significant at or better than the 10% level, two-tailed

The size of the borrower represented by the logarithm of tota assets (INTA) leads to lower
interest rate spreads. This result corresponds with findings in the literature on reaionship
banking (see Petersen and Raan, 1994 and 1995, Blackwell and Winters, 1997 and Harhoff
and Korting, 1998a). Only Berger and Uddl (1995) could not identify this effect.

The influence of the number of bank relationships on interest rate spreads of loans was first
examined by Peersen and Rgan (1994). They found a ggnificantly podtive effect which
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means that the interest rate sporead on loans is high when the number of bank reationships is
high. Thus, they give support for the hypothesis of Sharpe (1990) and Ragan (1992) that
relationships to only one or a few banks generate information monopolies which lead to
higher loan terms. Other banks, the borrowers could switch to, face more severe asymmetric
information problems because they do not know the borrower’s history. As a consequence, to
compensate this kind of uncertainty they must require higher loan rate spreads than banks
who know the higory. Usng the number of banks as an independent varigble like Petersen
and Rgan (1994) Machauer and Weber (1998) found no significant effect of the number of
bank relationships on interest rate premiums.

The variable used by Petersen and Ragan (1994) and by Machauer and Weber (1998)
corresponds to the dependent varidble NUMBANK of the first regression in this paper. In
Regresson (1) an in-depth approach is tried by usng a dummy varigble technique to possibly
identify dructurd effects between certain groups of borrowers with differing numbers of bank
relaionships. However, no dgnificant differences between the groups NUMBL 3,
NUMB4 7, NUMB8_ was found. The estimation result concerning the housebank variable
which represents the closeness of the bank-customer-rdationship support this finding. It
shows no significant effect on interest rate spreads.

In regression (2) the three groups NUMB1 3, NUMB4 7 and NUMBS8_ are divided into
two subgroups respectively. Thereby the suffix HB denotes the fact that borrowers belong to
the subgroup with a housebank rdationship and the suffix NB denotes the fact that they
beong to the subgroup with no housebank reationship. Introducing these interaction
vaiables we tried to identify any effect that would be covered by using the variables on the
number of bank relationships and on the existence of a housebank relaionship separately as in
regresson (1). In table 6 the differences are illustrated by coefficients gained from variations
of regresson andyss (2) with changing referentid variables. It can be seen tha there is no
dggnificant difference between the interest rate spreads of the housebank and nonhousebank
subgroups of NUMB1 3, NUMB4 7 and NUMBS .

Referring to the assumption that bank compstition should have an effect on interest rate
spreads when it is assured that the andyss controls for other influentid variables like generd
interest rate levels, borrower size and borrower quality we conclude that the number of bank
relationships does not represent bank competition, here. However, the question that remains
is, if the number of bank rdationships has any impact on loan collaedization which is

ancther pricing component. In the next sub-chepter, we discuss influentid factors on
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collaterdization, especidly the number of bank rdationships, in a Separate regresson
andyss.

Table6. Differences between the housebank and non-housebank subgroups of borrower groups with different
numbers of bank relationships. Results gained by three variations with changing referential variables
of the regression of loan rate spreads SPREAD (coefficients of the housebank subgroup variables,

standard errorsin parentheses)

variable non-housebank housebank

(NB) (HB)
NUMB1 3 reference 122 (.156)
NUMB4_7 reference -112 (.142)
NUMBS reference 119 (.214)

5.2. Collateralization

Collatera requirements help to reduce bank exposure to borrower risk. Asde from loan
rates collaerdization is a pricing factor which is influenced by bank competition. In the
following regresson andyss we use the percentage of the tota credit line which is
collaterdized as the dependent varigble. This variable is censored in so far as it ranges from 0
to 100 in its vaues. The maximum is 100 percent even if the borrower provides collaterd that
has more vaue than the totd credit line granted by the bank. The range of vaues below O is
not defined. To condder censoring in isolaing the effect of competition represented by the
number of bank reationships of firms we use a random effects Tobit panel regresson mode
(see Tohin, 1958).

In table 7 the estimated coefficients of independent varigbles including the number of bank
relaionships are presented. It can be seen that the number of bank rdationships has a
ggnificant impact on collaterdization. Borrowers of the group with one to three bank
relaionships (NUMBL1 3) collateralize 8.698 % more of ther totd credit line with the bank
than borrowers of the reference group with four to seven bank rdationships (NUMB4 7).
This difference is ggnificant a the five percent level. Borrowers of the group with eight or
more bank relationships (NUMBS8 ) have to collaterdize 6.532 % less of their tota credit line
than the ones of the reference group. However, this indication is not sgnificant even a the ten
percent leve.

At fird dght, one could argue intuitively that when the number of bank reaionships is
high the amount of collatera granted to one of these banks is tendentioudy low and therefore
IS not necessarily an indication of competition. However, in our study a reaive number,
namey the collateralized percentage of the borrowers tota credit line is regressed on the

16



independent variables like the number of bank rdationships and borrower size. Such a
vaiable which is rdaed to the actud Sze of loan busness with a bank is suitable to make
statements about the indications of competition because a credit granting bank would like to
make its vdue as large as possble given the other variadbles of loan business. Thus, the
coefficients referring to the groups of borrowers with different numbers of bank relationships
show tha a larger number of bank reationships leads to a lower intendgty of collaterdization
sgnding thet, in this case, competition between banks is srong and negotiation power is
weak.

Table7. Regression of collateralized percentage of the borrower total credit line COLLAT (coefficients of the

independent variables, standard errorsin parentheses)

Independent variables (1) 2
INTA -2.997 (2612 -2.120 (2.383)
R12 reference reference
R3 3.147 (5.046) 3.822 (5.116)
R4 4982 (5.367) 6.204 (5.463)
R5 12.810** (5.742) 13.045** (5.703)
R6 14.792* (8532 15.124* (8.502)
NUMBL1 3 8.698** (4.499)
NUMB4 7 reference
NUMBS_ -6.532 (5.034)
NUMBL1 3NB reference
NUMB1 3HB 13.769** (5.870)
NUMB4 7NB -5.388 (5.830)
NUMB4_7HB 5.110 (7.316)
NUMB8_NB -13.549** (7.048)
NUMB8_HB -529 (8.479)
Bl reference reference
B2 -17.299* (9.620) -19.618** (9.328)
B3 -20.211** (10.208) -18.250* (9.868)
B4 4.108 (9.533) 4.103 (9.505)
B5 4.305 (8.320) 4770 (8577)
B6 -6.709 (11.270) -9.846 (11.005)
constant 63.413** (30.513) 55.009* * (27.750)

Wald Wald

c?(12)=3526 c?(15)=49.16

no. obs. = 757 no. obs. = 757

*** Statistically significant at or better than the 1% level, two-tailed
**  Statistically significant at or better than the 5% level, two-tailed
*  Statistically significant at or better than the 10% level, two-tailed

In a variation of the above regresson, denoted by (2) in table 7, interaction varigbles are

included which divide the borrower groups with one to three, four to seven and eight or more
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than eight bank rdationships into two subgroups with and without a housebank reationship,
repectivdy. The results suggest dight evidence that the two subgroups with and without a
housebank relationship of the group with one to three bank relaionships (NUMB1 3NB,
NUMBL1 3HB) differ from each other by the fact that borrowers with a housebank
relationship grant more collaterd in relation to ther tota credit line Variations of this
regresson with changing referentid variables, namdy NUMB4 7NB and NUMBS8 NB,
presented in table 8 do not indicate gSgnificant differences between the corresponding
subgroups of borrowers with four to seven (NUMB4 _7NB, NUMB4 7HB) and eight or more
than eight relationships (NUMB8_NB, NUMB4_8HB).

The results on the rdation of collaterdization and the number of bank rdationships
combined with the indications of the housebank variable provide support for the hypothess of
Sharpe (1990) and Rgan (1992) that banks with close relationships to their customers are in
an information monopoly which they can use to improve ther podtion in loan term

negotiation.

Table8. Differences between the housebank and non-housebank subgroup coefficients for borrower groups
with different numbers of bank relationships. Results gained by three variations with changing
referential variables of the regression of the collateralized percentage of the borrower total credit line

COLLAT (coefficients of the housebank subgroup variables, standard errorsin parentheses)

variable non-housebank housebank

(NB) (HB)
NUMB1 3 reference 13.769** (5.870)
NUMB4 7 reference 9.651 (6.693)
NUMBS reference 9.936 (8.031)

Other independent variables were included into the regresson to control for borrower
properties like size and qudity and for lender gpecidties. We controlled for borrower size by
the logarithm of tota assets (INTA). The coefficient does not indicate an effect on the
collaterdized percentage of the total credit line

Borrower qudity has an expected influence on collaerdizaion. The reation of the
collaterdized percentage of the borrowers totd credit line to their internd bank rating shows
that borrowers with sound or acceptable ratings (R12, R3, R4) collaterdize their totd lines of
credit a a dgnificantly lower level than borrowers of the worst rating categories (R5, RG6).
The reason why the worst borrowers are granting more collatera than the ones of better
quaity is obvious. By requiring more collaera banks try to reduce their exposure to
borrower—risk while borrowersin a bad stuation indicated by their quaity do not have the
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negotiation power to deny it.
As the belonging of a customer to a certain bank is concerned, no systematic effect on
collaterdization can be identified with respect to certain bank characteristics.

53. Credit availability

Beddes loan rates and collaterdization, credit avalability for borrowers might be
influenced by bank competition approximated by the number of banks a borrower deds with.
In a regression with the percentage of the borrowers total credit line a a certain bank relative
to ther total assets as the dependent varigble we tried to identify its effect. The methodology
chosen is amilar to the one in the previous sub-chapter. The dependent variable is censored as
its values may reach the 100 percent level and are not defined below O.

In table 9 the estimation results are presented. The ones for regresson (1) suggest that
members of the borrower group with one to three bank reationships (NUMB1 3) have a
ggnificantly higher proportion of financing by one specific bank than members of the
borrower group with four to seven bank rdationships (NUMB4 7). The coefficient has a
vaue of 10.865 percent with a dgnificance leve below .001. Having in mind that the mean
percentage of the totd credit line with respect to the value of tota assets for borrowers with
four to seven bank relationships is 19.35 percent, 10.865 more in percentage points are about
50 percent more relative to these 19.35 percentage points. Thus, this difference between the
borrower group with one to three bank relationships and the borrower group with four to
saven bank rdationships is dso ggnificant in the economic point of view. Members of the
borrower group with eight or more than eight bank rdationships (NUMB8 ) do not differ
dgnificantly from the ones with four to seven bank reaionships with respect to ther
proportion of total assets financed by loans of one specific bank.
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Table9. Regression of the borrowers total credit line TLC relative to the borrowers' total assets (TA)

(coefficients of the independent variables, standard errorsin parentheses)

Independent variables (1) (2
R12 reference reference
R3 11.265%** (3.464) 12.368*** (3431
R4 13.265*** (3.670) 14.676*** (3.625)
R5 17.029*** (3.936) 18.039*** (3.891)
R6 31.090%** (5.535) 32.315%** (5472
NUMBL1 3 10.865*** (3.023)
NUMB4 7 reference
NUMBS_ -504 (3.290)
NUMBL1 3NB reference
NUMB1_3HB 14.768*** (4.128)
NUMB4 7NB 2.785 (4.656)
NUMB4 7HB -3942 (3.788)
NUMB8 NB 8.289 (5.550)
NUMB8 HB -6.774 (4.460)
Bl reference reference
B2 -41.873*** (5.026) -41.410%** (4.808)
B3 -41.503*** (5.855) -40.181*** (5.638)
B4 -39.601*** (5.665) -38.382*** (5.467)
B5 -54.926* * * (5.537) -54,056* ** (5.267)
B6 -46.062* ** (6.726) -47.646%** (6.459)
constant 57.473*** (4.507) 57.527*** (5.295)
wald wald
c? (11) = 14369 c? (14) = 17562
no. obs. = 878 no. obs. = 878

*** Statistically significant at or better than the 1% levd, two-tailed
**  Statistically significant at or better than the 5% level, two-tailed
*  Statistically significant at or better than the 10% level, two-tailed

In a variation of regresson (1), denoted by (2) in table 9, interaction varigbles are included
which divide the borrower groups with one to three, four to saven and eight or more than
eght bank reationships into two subgroups with and without a housebank relaionship,
respectively. In table 10, it can be seen that with respect to ther total credit line rdative to
total assets members of the borrower groups with one to three and eight or more than eght
bank relationships that have a housebank rdationship (NUMB1 3HB, NUMB8 HB) differ
gonificantly from their counterparts without a housebark reationship (NUMB1 3NB,
NUMB8 NB). The coefficients representing the differences between the corresponding
subgroups with vaues of 14.768 percentage points and 10.951 percentage points are
remarkably high. Referred to the mean percentages of the tota credit line related to tota
assets of the non-housebank borrower groups with vaues of 19.30 and 14.98 percentage
points, respectively, the reative differences of housebank borrowers to non-housebank
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borrowers are 76.5 percent and 73.10 percent. Thus, despite the fact that housebank borrowers
within the group NUMB4 7 do not differ dgnificantly from non-housebank borrowers with
respect to the financing proportion of the bank, the results give a diginct hint to the
hypothess that housebanks take a greater stake in financing their cusomers than other banks
in a nonthousebank relationship. These findings support the proposition of Petersen and Rgan
(1995) that, in expectation of future compensation because of information monopolies, banks
with a close reationship are ready to provide more credit to their customers given borrower

quality.

Table10. Differences between the housebank and non-housebank subgroup coefficients for borrower groups
with different numbers of bank relationships. Results gained by three variations with changing
referential variables of the regression of the collateralized percentage of the borrower total credit line

COLLAT (coefficients of the housebank subgroup variables, standard errorsin parentheses)

variable non-housebank housebank

(NB) (HB)
NUMB1 3 reference 14.768*** (4.128)
NUMB4 7 reference 3.199 (3535)
NUMBS reference 10.951** (5.474)

In regressons (1) and (2) dummy variables controlling for the belonging to bank B1 to B6
are included. However, the coefficients do not indicate any systemdic differences with
respect to bank size.

6. Conclusion

This paper provides evidence that the number of bank relationships is predominantly
influenced by firm sze. Firm qudity does not have any effect. A housebank relationship goes
inline with asmal number of bank relationships.

The number of bank rdationships itsdf indicates bank competition for customers. While
interest rate Sporeads ae not influenced by the number of bank reaionships collaterd
requirements are sricter for borrower groups with only a few bank relationships compared to
borrowers with many rdationships. The divison of borrowers into subgroups with and
without a gpecid houssbank rdaionship underlines the findings concerning the relation
between the number of bank rdationships and collaterdization. In the group of borrowers
with a few bank reationships, borrowers with a housebank relationship provide more
collatera than borrowers with no housebank relationship.

As it should be expected, loan interest rates and collaerdization are influenced by
borrower qudity represented by bank interna credit ratings. Loan rates are high when
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borrower qudity is low. Borrowers of the worst qudities provide more collaterd than the
better ones. Thus, banks try to reduce their exposure to borrower risk by collaterd
requirement and borrowers of bad qudity do not have the negotiation power to deny it.

The findings on credit avalability suggest tha firms with a dose rddionship to a
housebank receive a higher proportion of financing from this bank compared to banks without
such a close rdationship. This result provides support for Petersen and Rgan (1995) who
conclude that close bank relationships are suitable to atenuate credit rationing problems.

Thus, sometimes less competition is useful.
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