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1. Introduction

Large corporations typically obtamn credit in the
public debt markets, while small firms usually
must depend on financial intermediaries, particu-
larly commercial banks Given that asymmetric
information problems tend to be much more
acute m small firms than m large firms, 1t 18 not
surprising that the ways in which these respec-
tive groups obtamn credit financing differ sigmifi-
cantly Bank financing often involves a long-term
relationshup that may help attenuate these infor-
mation problems, whercas public debt financing
generally does not have this feature

Banks solve these asymmetric information
problems by producing and analyzmg informa-
tion and by setting loan contract terms, such as
the nterest rate charged or the collateral re-
quired, to improve borrower mcentives The

* The views gxpressed here are ours and do not necessar-
dy reflect those of the Board of Governors of the Federal
Reserve or i1s staff We thank the prumary editor, Doug Dia-
mond, and the anonymous referee and second editor for
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nety Gary Gorton, Stuart Greenbaum, Arthur Kenmckell,
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Joe Scalise for excellent research assistance Udell gratefully
acknowledges the support of the Herbert V- Prochnow Edu-
cational Foundation Much of this research was completed
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Board
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This article examunes
the role of relationship
lending 1 small firm fi-
nance It examines
price and nonprice
terms of bank lines of
credut (1./Cs) extended
to small firms The fo-
cus on L/Cs allows the
examination of a type
of loan contract in
which the bank-
berrower relationship
18 likely to be an impor-
tant mechanism for
solving the asymmetric
wnformation problems
assoclated with financ-
ing small enterprises
We find that borrowers
with longer banking re-
lationships pay lower
interest rates and are
less Likely to pledge col-
lateral T'hese results
are consistent with the-
oretical arguments that
relaiionship lending
generates valuable m-
formation about bor-
rower quality
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bank-borrower relanonship may play a siegnificant iole 1n this process
of gathering information and settung the teims of the loan contiact
Banks may acquire private information over the course of a relation-
ship and use this information to refine the contract terms offered to the
borrower Our empirical analysis uses data on loan rates and collateral
requirements on lines of credit (L/Cs) 1ssued to small busimesses, this
allows us to test the joint hypothesis that banks gain information as
the bank-borrower relationship progresses and use this infermation to
adjust the contract terms

This analysis 1s motivated by theories of financial imtermediation
that emphasize the information advantages of baoks (e g , Diamond
1984, 1991, Ramakrishnan and Thakor 1984, Boyd aid Prescott [986)
Rccently, a theoretical Iiterature on relationship lending has appeared
that provides predictions dabout how loan mterest rates evolve over
the coursc of a bank-borrower relationship The models of Petersen
and Rajan (1993) and Boot and [ hakor (1994) predict that joan intercst
rates should decline as a relationship matures, while the models of
Greenbaum, Kanatas, and Venczia (1989), Sharpe (1990), and Wilson
(1993) predict increases 1n rates over time Boot and Thakor’s model
also predicts that collateral requircments on loans will be lower the
longer a4 borrower has had a relationship with a particular lender The
main purpose of this article 1s to provide empirieal tests of these theo-
retical predictions using an extensive data set on small fism finance

Two strands of the literature have provided some empirical evidence
on the value of bank-borrower relationships In the first strand, studies
of “‘bank umyueness’ addressed the question of whether banks pro-
duce valiable private information about botrowers (¢ g , Jaiues 1987,
Lummer and McConnell 1989, Hoshi, Kashyap and Scharfstemn
1990q, 1990h, James and Wewr 1990, Wansley, Elayan, and Coliins
1992, Shockley and Thakor 1993, Kwan 1994, Billetl, Flannery, and
Garfinkel 1995) Among other things, these studics provided evidence
that the existence of a bank-borrower relationship mcieases firm value
Some of these studies also indirectly provided evidence ahout the
vaiue ot the strength of a bank-borrower relationship They found
that announcements of 1enewals of existing bank L/Cs often gencrate
giedter abnormal market returns than do announcements of newly 1s-
sued L/Cs

The second strand ot the empirical relationship lending hiterature
provided more direct tests of the strength of the bank-bonower iela-
tionship (Petersen and Rajan 1993, 1994) These studies used a continu-
ous measure of the strength of the bank-boiiower relationship-—iis
duration—as opposed to the simple ncw-versus-repewal L/C distine-
tion These studies did not find that the rate charged on a loan de-
pended on the strength of the bank-boirower relationship  although

Cobvright © 2001. All Rights Reseved.
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other evidence of relationship lending was found n the firm’s trade
credit arrangements

Our analysis 18 similar to this second strand of the empirical litera-
ture in that we focus on the duration ot the bank-borrower relationship
as a measure of its strength We also share with these studies a focus
on small, mostly untraded firms for which the bank-borrower relation-
shup 15 likely to be important This differs from the bank-uniqueness
studies, which generally concentrated on large, publicly traded firms
that may be less dependent on banking retationships Our study and
the Petersen and Rajan (1993, 1994) studies also share a third advan-
tage over the bank-umqueness studies We are able to test directly the
predictions of the recent theoretical models of relationship lending
about the path of loan interest rates over the course of the bank-
borrower relationship

Our approach, however, differs from the Petersen and Rajan (1993,
1994) studies m two important ways First, we focus exclusively on
lending under L/Cs The L/C 15 an attractive vehicle for studying the
bank-boriower 1elationship because the L/C itself represents a formal-
wzation of this relationship By himiting our study to L./Cs, we exclude
from our data set most loans that are “‘transaction-driven’” rather than
“relationship-driven™ and may thus avoid diluting our rclationship
lending results

Second, we analyze the empirical association between relationship
lending and the collateral decision, providing the first test of Boot and
Thakor's (1994} theoretical predictions about collateral and the first
analysis of the pattern of collateral requirements over ime We also
test some propositions from the coilateral hiterature about the associa-
tions among collateral, borrower nisk, and loan risk

Our data are drawn from the National Survey of Small Business
Financcs (NSSBEF), which contains extensive information on both bor-
rowers and loan contracts, as well as information on the relationship
between the bank and the borrower By way of preview, we find that
borrowers with longer banking relationships pay lower interest rates
and are less likely to pledge coilateral These findings arc both statisti-
cally and economically sigmificant despite relatively low R*s and gener-
ally insigmificant coefficients of the control vanables

Our relationship lending findings are consistent with the theoretical
predictions of Petersen and Rajan (1993) and Boot and Thakor (1994)
and support the mote general theoretical hiterature on the role of banks
as information producers Ow results are also consistent with much
of the bank-uniqueness literature However, our findings conflict with
the loan pricing 1esults 1n the second strand of the empirical bank-
borrower relationship hiterature, which diaws 1ts data from the same
source We attribute this difference to our exclusive use of L/C loans,

Copyright @ 2001. All Rights Reseved.
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which are more likely to reflect relationship eficcts than are other
loans Additional cvidence to suppost this attributien 1s piesented
below

The article 15 organized as follows Section I discusses the extant
literaturce on relationship lending Section T describes the data set
and motivates the variables used i the analysis Section 1V piesents
our econometric tests of the detei mination of the loan rate and whether
collateral 1s pledged, both as functions of the strength of the bank-
borrower relationship and other vanables Section V condludes the
discussion

H The Relationship Lending Laterature

The 1nformatron-based hterature on financial intermediation (e g Tha-
mond 1984, 1991, Ramaknishnan and Thakor 1984, Bovd and Prescott
1986) suggests that financial intermedianes exist because they enjoy
economtes of scale and/or comparative advantages i the production
of information about boirowesrs Banks 1n particular specialize w lend-
g to a highly information-problematic class of horrowurs Because
of this specialization, contracting in the bank loan market appears to
differ substantially trom contracting in other ma,or debt inarkets (see
Carey, Piowse, Rea and Udell 1993) Gune feature often ascribed to
commercial bank lending 15 1ts emphasis on relationship lending !
Banks may acquire infor mation through the relationship by momtornng
borrower performance over time under ciedit arrangements and/on
through the provision of other services such as deposit accounts (see
Allen, Saunders, and Udell 1991, Nakamura 1993), banks may then
use this information i designing futue credit contracts

Some studics have specifically modeled the .ssociation between the
lengih of the bank-borrower 1elationship ound the pricing of loans In
an extension of Dhamond (1989}, Petersen and Rajan (1993) developed
a theoretical model with both advetsc selection amd moral hazard
which banks offer higher rates 1n the fust period, when bertower types
arc unknown, and then reduce rates n later periods after borrower
types have been revealed Boot and Thakor (1994) demonstrated that
the duration of the bank-borrower ielationship may be important n
determunung loan prices even in « model without a learning component
They also found that collateral requirements arc related fo the length
ot the relationship Borrowers pay a high 1ate and pledge collateral
early 1n the relattonship, they then pay a lower rate and do not pledge
collateral later 1n the relationship aftcr they have demonstrated <ome
project success

1 Some theorctica' papeis have formally examined the chow bet seen bank debt
and public debt (e g Diamond 1991 Rajan (9925

Copyright @ 2001. All Rights Reseved.
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The Petersen and Rajan (1993) and Boot and Thakor (1994) models
stand 1n contrast to other theories Greenbaum, Kanatas, and Venezia
(1989), Sharpe (1990), and Wilson (1993) all demonstrated conditions
under which lenders subsidize borrowers 1n early periods and are reim-
bursed for this subsidy mn later periods Thus, the 1ssuc of the associa-
tion between loan pricing and the length of the bank-borrower rclation-
ship 15 ulhimately an empirical one In addition, as noted above, no
one has previously tested the empirical association between collateral
and the length of the bank-borrower relationship

The bank L/C 1s a particularly important part of relationship lending
because 1t represents a forward commutment to provide working capital
financing under prespecified terms ? 1t 1s not surprising therefore, that
much of the empirical hiterature on bank uniqueness has focused on
bank L/Cs James (1987) found positive abnormal returns associated
with announcements of firms who were granted bank L./Cs Lummer
and M¢Connell (1989) and Wansley, Elayan, and Collins (1992} found
evidence that James's results were driven by L./C renewals as opposed
to newly imtiated L/Cs This result 1s consistent with the notion that
information about the borrower 1s acquired over tume through the
bank-borrower relationship and 15 reflected in the continuation of
credit arrangements, as opposed to mmtial credit assessments Billett
etal (1995), however, found no difference in the announcement effects
between new and renewal 1./Cs * One explanation for thesc disparate
results may be that the new-renewal binomial categorization of L./Cs
15 at best a weak measure of the strength of the relationship As m
Petersen and Rajan (1993, 1994), we avoid this measurement problem
by using the continuous duration of the bank-borrower relationship as
a measure of its strength Also, unhke the uniqueness event studies
that focus primanly on large, publicly traded firms, we use data on
small mostly untraded firms, which tend to be much more bank de-
pendent

Petersen and Rajan (1993, 1994) also used the NSSBF data source
to analyze relationship lending and found somewhat conflicting results
As i this article, they used the length of the bank-borrower relation-
ship as a measure of 1ts strength They found no statistical association

2 Most L/Cs contain material adverse change (MAC) clauses that peromt the bank to
abrogate the commutment (f the borrower’s financial condition has changed substantially
However, these clauses can only be contingent on verifiable characteristics of the bor-
rower In addition, because of reputation effects and lender habiity laws, banks may
be reluctant to mvoke these clauses except under extieme condiions (see Avery and
Berger 1991)

3 Billet1, Flannery, and Garfinkel (1995) also found tgher abnormal returns for
higher-rated lenders Other papers have found that the loan-announcement-telated ab-
normal returns may be associated wath firm charactenistics Slovin, Johnson, and Glas-
cock (1992) found a negative assoctation with firm size and Best and Zhang (1993) found
a positive association with forecasts of declining or uncertam earnings

Copyright © 2001. All Rights Reseved.
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between the strength of the bank-borrowe: relationship and busmess
loan pricing m then 1994 paper (they did not mclude the length of the
bank-borrower relationship in the loan pricing equation in thewr 1993
paper) However, they did find evidence of a lesser dependence on
trade credit by firms with longer banking relationships, which supports
the value of relationship lending

Petersen and Rgjan’s faifure to find evidence of rclationship iendmng
mn bank loan pricing which runs counter to our findings below, may
be attnbutable to then inclusion of all types of external loans n then
data set rather than focusing on bank L/Cs * That 1s, they included a
numbe; of different types of loans for which reputation and relation-
ship effects may be substantiaily less nmpoitant than those associated
with the forward commitment embodied 1n an L/C These non-L/C
loans include mortgages, equipment loans, motor vehicle loans, and
other spot ioans, many of which may be one-ime loans or loans for
nonrecurring credit needs In the parlance of Wal! Street. these loans
tend to be “‘transaction-driven” rather than “‘rclattonship-driven
Thus, the loan pricing effect of relationships may have been diluted
by the mclusion of these loans 1n their samples In contrast, we himat
our analysis to only loans drawn under L/Cs °

LX)

III. The Data Set

The NSSBF provides more cxtensive information on individual small
busimcsses than does any other publicly available source I'he survey
was conducted 1 1988--89 by the Federal Reserve Board and the Small
Business Admunistration (SBA) The data were oblamed by telephone
mtervicws with executives of about 3,400 businesses Lach interview
consisted of about 200 questions coverng firm description, gover-
nance, history, use of credit, relationships with financial wnstitutions,
and balance sheet and income information Ihe respondents represent
a stratified random sample. by s1z¢ and geography, of for-profit, nonag-
ricultural nonfinancial firms Approximately 80% of the sample had
less than 50 employees, 0% had 51-100 employces and 10% had
101500 employces Nearly all of the firms were privately owned--
only about 5% were publicly traded Asset size ranged up to $219
mtllion The geographical representation was also ielatively uniform
with about 25% each from thc northeastern, nueth ceatial southern,
and western states

4 Petersen and Rajan excluded loans tiomn the owner or the owner s family By
tocusing on Just bank L/Cs we also exclude these loans trom our data <ct

5 Petersen and Ragan (1993, 1994) also examuncd the association between loan rates
and the age of the firm and found that older firms had lower boriowing costs as we
find below Petersen and Rajan {1993) found that thes dssociation ws stronger in less
concenirated markets

Copvright © 2001. All Rights Reseved.
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Table 1 describes the variables vsed in this study, broken down
mnto five main categonies L/C contract characteristics, firm financial
charactenistics, firm governance charactenistics, industry characteris-
tics, and information/relationship charactenistics Looking first at the
contract characteristics of commercial L./Cs, PREM 1s the premium
over the prime rate at which loans drawn under the L/C are priced,®
COLLAT 1ndicates whether the L/C 15 secured, which s further de-
composed by type of security—ARINYV for accounts receivable and/
or inventory, and OTHERSEC for all other secunty, mcluding equip-
ment, real estate, and personal assets of the owners

The distinction between ARINV and OTHERSEC 1s important to
the analysis Practitioners tend to view L/Cs secured by accounts re-
ceivable and mventory as the rniskiest type of working capital financing,
and so PREM may be expected to be higher for these loans to compen-
sate the bank for this sk Perhaps more important for analyzing rela-
tionship lending, ARINV financing or “*asset-based lending’’ generally
mvolves a form of mtense momtoring not associated with other types
of loans This type of momtoring, which includes observation of sales
mvolcing and mmventory management, may produce valuable informa-
tion about overall firm performance as well as information about the
value of the collateral (Swary and Udelt 1988) Such information may
be particularly valuable for young firms early 1n thewr bank-borrower
relationships when there 1s substantial uncertainty about their abilities
to repay loans If so, ARINYV financing may involve the bank acquiring
more iformation per year through the relationship than 1s customary
with other types of loans and using this information to design future
loan contracts The inclusion of different types of collateral distin-
guishes our article from previous studies of business lending 7

6 One element of the price vector about which we do not have data 15 the L/C fee
Presumably, PREM 1s less than it otherwise would be because the bank receives some
compensation from fee income This could create a hias if the fees vary systematically
with the characteristics of the individual borrowers used as exogenous variables We
do not expect this omission to create substantial bias, however, since most of any
systematic variatton n fees would hikely be related 10 the pohcies of the bank rather
than to the characteristics of the individual borrowers

7 A further distinction can be made between “inside * collateral (assets of the bor-
rowing firm) and “‘outside * collateral (assets outside the firm belenging to either the
owner of the firm or another interested party, such as a major customer of the firm)
Inside collateral reorders the claims of creditors, whereas outside collateral provides
additional assets for the securcd creditors to claim The theoretical models in the litera-
ture generally focus on outside collateral, with the exception of Swary and Udell (1988)
Unfortunately, data mitatiops prevent a clean distinction between inside and outwide
collateral since the NSSBF survey focused on the type of asset pledged rather than its
ownership Nonetheless, we may conclude that ARINV 1s almost surely all inside collat-
eral, although OTHERSEC hikely includes many cases of both mnside and outside collat-
eral It s also winteresting to note that the SBA recently announced 4 new loan program
that, for the first ime will provide a goveinment guarantee for L/Cs secured by ARINV
1his 1s a sigmificant departure for the SBA which previously had substantially hmited
the scope of 1ts guarantees to amortizing term loans Some lenders have expressed

Copyright © 2001. All Rights Reseved.
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TABLF 1

Vaniable Name

Contract charactenstics
PREM

COLLAI1

ARINV

OTHERSEC

GUAR
COMPBAL

Financial characteristics
LEV
PROFMARG
CURRAT
QUICKRAT

ARTURN
INVTURN
APTURN

TA
Governance characteristics
CORP
SUBS
PART
PROP

OWNMG
CONCS0

Industry characteristics
CONSTR
SERVICES
RETAIL
OTHERIND

Infoimatien/relattonship
characteristics +
AGE

RELATE

Toisrnal of Busmess

Varable Deseription

Descnption

Premium over the prme rate

- 11f loan 1s secured

=11f toan 15 secured by daccounts recervable and/
or inventory
11f Joan 15 secured by other than sccounts re-
cervabie and/or inventory

= 11t loan 1 guaranteed

=1 i loan tequires compensating balances

[ everage total debt/assets

Pretax profit margin (% of soles)

Curnient rat1o [(current assets)/(current lrabilitizs)]

Quick ratio [{cuirent assets — inventory)/(current
labilities)]

Accounts recenvable turnover in days [{accounts
receivable)/(sales /day)]

Inventory turnover m davs {inventorv/icost of
goods sold)/day]

Accounts payable turnover in davs [(accounts pay-
able)/(cost of goods sold)/day])”

Total firm assets (1n thousands of dollars)

=11f firm 15 a non-Subchapte~ § corporation

=1 of firm 5 a Subchapter § corpmaiion

=1 af {itm i» a partpership

=11f fiim 1+ a propiieto.ship {excluded trom re-
gressions as the base case)

it firm 15 owner managed

i at least 3076 ownership 15 10 one famuly

=11t in comstruction mduastry
1af in services industry

= | 1f s retail industry

=11t 1n other industyies (excluded trom the re
212551005 4y the hase cdse)

Number of vears current owners have owned the
firend

I ength of relationship with current lender
years

* Because of dara availlabihryv  cost of poods sold per day was vsed m ploce of purchases peir day
T A maxsmum limut of 30 years was impoved on AGF and RILI ATE
+ If the firm was diffuscly held then AGL equals the nimber ot years that the firm his been m

existenced

The dummy variable GUAR indicates whether the L./C 1s guaran-
teed (Guarantces are generally provided by the firm’s owners and give
the lender recourse against the owners for any deficiency i payment

concern about the new piogram because of the intense ~iontonng asseclated with
ARINV and because ot the perceived nskiness of this type of secuied lending (Sels

1994)
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by the borrowing firm Guarantees are sumlar to the pledging of per-
sonal collateral, although they do not involve specific liens The
dummy COMPBAL mdicates whether the L/C has a compensating
balance requirement

The financial characteristics of the firm consist of key financial ra-
t10s, including the leverage ratio (LEV), the current ratio (CURRAT),
the quick ratio (QUICKRAT) accounts receivable turnover (AR-
TURN), inventory turnover (INVTURN), accounts payable turnover
{APTURNY}, and total assets {TA) The purpose of the financial vari-
ables 15 to control for the observable risk of the borrower in our regres-
stons that determune the loan 1ate and whether collateral 1s pledged
It 15 expected that all else equal, riskier borrowers would pay higher
loan rates and pledge collateral more frequently, and prior empirical
analysis 15 consistent with thesc expectations (e g , Berger and Udell
1990, 1992) Most of the financial ratios are among the ratios conven-
tionally used in credst risk analysis and so should correspond reason-
ably well to the data used by banks mm making their loan rate and
collateral decisions

The governance charactertstics include the legal form of the firm
CORP for (non-Subchapter S) corporation, SUBS for Subchapter S
corporation, PART tor paitnership, and PROP for sole proprietorship,
OWNMG indicates whether the firm was owner managed, and
CONCS0 sigmifies whether 509 or morc was owned by a single family
The governance chatactenistics are mcluded because different owner-
ship structures may be related to the amount of private information
that borrowers have, the risks that borrowers take, and the ability of
borrowers to shift risk to the bank and other fixed-claim holders All
of these factars should figure in the determination of loan rates and
collateral requirements

Industty chaiacteristics are reflected 1n dummy variables for
whether the firm 15 in the construction (CONSTR), services (SER-
VICES), or retaill (RETAIL) windustries The bulk of the remaining
respondents (OTHERIND) were 1n the manufacturing sector Again,
these vanables are included because they may help proxy for nsk in
our equations that determine the loan rate and the probability of collat-
eral being pledged

The nformation/relationshup characteristics consist of AGE and
RELATE The variable AGE refers to the number of years that current
ownership has been in place If the firm 1s currently owned by its
founders, then AGE represents the actual age of the fium The vanable
RELATE 1s the numbe! of years that the firm has conducted business
with 1ts current lender and represents our measure of the strength of
the bank-borrower relationship ® The purpose of RELATE 15 to cap-

8 An upper hmut of 30 years was imposed on AGE and RELATE This imposes the

restriction that no additional 1elevant mformation 1s revealed after 30 years For the few
publicly traded firms AGFE was also set egual 1o 30

Copyright © 2001. All Rights Reseved.
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ture the ability of the bank to learn more about the borrowing firm
through the bank-bonvwer rclationship There 1 an vnpoitant distine-
tion between AGE and RELLATE AGE reflects information that be-
comes revealed to the market as a whole-—that s, a firm's public
reputation—while RELATE rcflects private information revealed
through the mtermediation process only 1o the lende: through the
bank-borrower relationship Thus, the ditference between AGE and
RELATE essentially coriesponds fo the distinction between reputa-
tion and monitoring 1n Diamond (1991}

The use of both AGE and RELATE also may help distinguish the
role of bank loans versus public debt offerings It would be expected
that AGE would have an effect m public markets but that RELATE
would not sice the investors who buy public 1ssues do not gain access
to exclustve information from momtonug m the same way that banks
do Thus, our main relationship tests ot whether RELATE has ettects
on PREM and on the probability of COLLAT may also be viewed
as tests of the specialness or uniguencss of banks As noted earlier,
RELATE 1s alvo likely to be a better measurce of the strength ot the
bank-borrower relationship than the distinction between new and re-
newal L/Cs used in Lummer and McConnell {1989), Wanslcy, Elayan,
and Collins (1992), and Billett, Flannery, and Gartinkel (1995) Al-
though we are primarily mterested 1n the effecis of RELATE. 1t s
important to 1nclude AGE 1n the analysis as & control vanable to avoid
bias, since AGE and RELATE are so highly correlated (p = 476)

In the empincal tables below, we report the rosults of regressions
in which we specify the natural logs of AGE and RELATE—-LNAGE
and LNRELATE, respectively This allows tor the possibility of di-
minishing marginal effects of additional years i business or in a rcla-
tionship on the value of information gained That 15 we expect that
the marginal effect of the fifth vear of AGE or RELATE to bc miore
important 10 revealing information about the fiim than the twenty-fifth
year, by which time virtually all of the information that 1s going to be
revealed has been revealed As discussed below, we also run ro-
bustness checks with AGE and RELATE measured m levels rather
than logs, and with second-order terms 1 both the logs and the levels

The means of the vanables for the entire sample of 863 firms who
reported L/Cs are shown in the first column of table 2 These means
reveal scveial mteresting chatacteristics of small fims using L/Cs
T'he vast majonty are owner managed (89%) with a single farmuly own-
mg morc than half of the stock (80%) Most are also organized as
non-Subchapter § corpotations (559%) Consistent with other data
sources the majority of the L/Cs are securcd (53%) usually with
accounts 1ccervable and mventory (36%) Ounly 79 of all L/Cs 1n the
sample have compensating balance requuements suggesting that this
pricing element no longer plays a prominent role for small fiims The
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TABLE 2 Varable Means—Lines of Credit
Total Assets Total Assets

All above below
Vanable Firms $300,000 $500,000
PREM* 149 132 173
COLLAT 53 59 47
ARINY 36 46 25
OTHERSEC 18 14 22
GUAR 41 46 35
COMPBAL 07 09 05
LLEV 60 60 59
PROFMARG 12 08 16
CURRAT 351 250 413
QUICKRAT 252 185 320
ARTURN 34 11 42 14 25 87
INVIURN 103 30 103 98 102 62
APTURN 91 90 95 53 88 18
TA 2,331 66 4442 95 165 84
CORP 55 70 38
SUBS 16 20 13
PART 07 05 08
PROP 22 04 41
OWNMG 89 85 92
CONCS50 80 73 86
CONSTR 14 13 15
SERVICES 16 10 22
RETAIL 23 19 27
OTHERIND 47 57 36
AGE 14 10 16 49 11 66
RELATE L1 39 12 67 10 08
Number of ob-

servations 863 437 426

* PREM available for 371 219, and 152 observations onlv  Seg text

data also wadicate that the small firms with L/Cs have been in business
under current management about 14 years on average (AGE) and have
a constant banking relationship for the last 11 of those years
(RELATE)

We also sphit the sample roughly 1n half between firms with assets
above and below $500,000 As shown in columns 2 and 3 of table 2,
the data suggest that firms with assets greater than $500,000 may be
quite different from smaller firms 1n that they are much more likely to
be corporations, they are much more hikely to pledge collateral, they
generally have lower hiqudity ratios and lower profit margins, and they
tend to pay a lower PREM The data also show that firms with assets
above $500,000 are about 5 years older on average than firms with
assets below $500,000, and have bank-borrower relationships that are
about 2 5 years longer on average We emphasize that $500,000 1n
assets 1s quite small, and that our subsamples above and below this
threshold should both be considered small fiims
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1V. Econvmetric Specification and {'est Resalts

In our empinical analysis, we test the joint hypothesis that (i) banks
gather valuable information about a borrower aver the course of a
bank-borrower relationship, (1) that they use this mfo. smaton to refine
the loan conuact terms, and (i) that this 1s icfiected in the loan vafre
and the collateral requirements This mav Lo vicwed as a raiher stnn-
gent test of whether bank-borrower relationships gunerate value since
we will not be able to detect 1if banks gathe: mitonnation bt do nat
use 1t to change contract teams significantly over timic orif they change
contract terms other than the loan rate e wollateral ”

Note that the 1efinement of contract terins 10 boricwers with longer
relatignships (1 e higher values of RELATE) can comic oboul m at
least two distinct ways First, for a given bortower the loan rate or
collateral 1equirements may be Jhanged as the length ot tf o rciation-
ship increases Second, there may be 4 suivivoiship cifeet i which
borrowers with longer relationships pey differcs rates o have ditter
ent collateral requirements on average than borrowers with shorter
relationships This 1s simier to the sdlection-over-time mecharnism 1
Diamond (1991} For cxaiaple, banks mighi cain witoimation dirmng
thetr refationships with borrowe. s wi o fugh-risk poul that halps them
distingimish creditworthy customess fioe tacreditworthy ones Tt they
offer prohibitively expensive terms or simplv 1efuse to relend to he
uncreditworthy borrowers aftei gaimung ~ome ¢xpenetice with them
the average observed loan intercst rate may dechne with RELATL,
assuming that this high-i:sk poel wos paving a 1elatively high rate on
its loans In practice, 1t is probable that both ot these eftects are 1
operation If loan rates or collateral requuemcrits dechine with the
length of the relationship at 15 hikely duc 1 pas to some continiuing
botrowers recciving mote tavorable loan tenns and in pait to somc
boirowers with relatively unfavorablc terms haviag ther 1elationships
terminated Both of these phenomiens arc valid reproesentations of the
theory that banks acquirc mformation thiough relatioostip leading and
use this information to refinc loan coatract teims In fact nonpnce
credit iattomng or the settmg of an mfimte mice tor credit renewal
might be viewed as the ultimate loan contract 1cfineimcnt

A Loan Rate Tests

We perform empirical tests first on 'oan 1aics and then on collateial
Gur loan jate tests analyse the determipants of PREM  the loan rate
premium over the bank’s prime rate PREM 15 regressed on the loan
contract, financial, governance, industiy and information/relationship
characteristres of the firm Vhesc tosts ofter the opperumty in examine

9 bmpincdl support tor this hypothesis s alse cunsislent with Boot and 1nakor
(1994} mode ' of loan contracting whicn dezs not involve mformation production

- —Copvright.©.2001.. All Rights.Reseved. . v




Relationship Lending 363

the role of relattonship lending in commercial loan contracting by mea-
suring the effect of RELATE on the interest rate of an L./C

The NSSBF data set meludes data on the interest rate paid on the
firm’s most recent loan, which is often diawn under an L/C The sur-
vey also gives information on whether the loan was mdexed to the
prime and, if so, the premium over prime (PREM) and whether 1t was
floating or fixed rate For purposes of this analysis, the cleanest data
for loan-by-loan comparison comes from vsing only floating rate L/C
loans that were mdexed to the bank’s prime 1ate 1

Lhe PREM results for the entire sample are shown 1n table 3 The
regresston mm the fiist column of the table excludes the potentially
endogenous loan contiact vanables for collateral, guarantees, and
compensating balances, and should be viewed as the reduced form for
PREM The coefficients of the included vanables may be interpreted
as the effects of these varables on the rate, inclusive of any predicted
rate-reducing effect of collateral, guarantees and compensating bal-
ances that they may imply For example, the coefficient of LEV re¢pre-
sents the association between leverage and the rate on the loan after
taking 1nto account the expected values of collateral, guarantees, and
compensating balances that a marginal mcrease n levecrage implies
Thus, the coefficients of the firm chardacteristics in column 1 can also
be interpreted as reflecting the association between these characteiis-
tics and the risk of the loan, as reflected i 1ts price

Column 2 of table 3 includes all of the vaniables n the first column
plus the collateral, guarantee, and compensating balance contract vari-
ables The interpretation of the bourower and 1elationship charactens-
tics now reflect thewr effects on the piemium excluding their effects
through the contract terms '’ Thus, the coefficients of the fism charac-

10 Fixed-rate L/Cs were excluded because 1t was not possible to construct a PREM
vanable that would be accurate and comparable to the PRFM for floatmg-rate L/Cs
First, the loan rate itself appears to have substantially ditierent properties for fixed-rate
and floating-rate loans For example prior research showed that fixed loan rates were
stickier than floating rates (Berger and Udell 1990 1992) Second 1t 1s difficult to find
a comparable market rate to subtract fiom the loan rate to mgasure PREM A logical
choice mught be the rate on a4 Treasury secunity with approximately the same repayment
duration However this still mav create problems of accuracy and noncomparability
with the fixed-rate PREM because (1) only the month of the loar takedown 1s known
and Treasury rates often varied considerably within the months covered by our data
set, (1) the repayment duration of the loan 15 not known because the payment schedule
1s not reported and because the callability of commercial loans makes the prepayment
option dithcult to evaluate and {1} the prime rate which 15 subtracted from our foating
loan rates, «s known to be sticky (elatve to Treasurv rates

11 A bias could accur i estimating this equation because the collateral, guaranice,
and compensating balance vanables ate endogenous to the fiim and relationship <harac-
teristics We assume a recursive model structure here in which the firm and relationship
chardacteristics explain the contract terms up to random e1rors that aie not wignificantly
correlated with the PREM enor term Our findings given just below— that (1) the ¢oeffi-
cients of the contract terms 1 column 2 are not signuficantty different fiom zero and
that (11) thew inclusion has no matenial effect on the coefficients of the other vaitables —
suggest that no substantial bias 1s present
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TABIT 3 Premium over Prime Rate (Eloating Rate Only) tor Loans Issued under Lines of Credit—All Firm Sizes

OLS Regressions for PREM

Excluding Loan Including Loan Contract
Contract Terms All Vanables Terms Only
(n (2) 3)

9t

%

Vanable {oethcient +-Statistic Coetficient 1-Statistic Coetficient -Statistic
INTERCEPT 2 3bgq2mk 2704 2 5925** 2 886 1 3883~ 9632
ARINV 1330 703 14d {227
QOI'HERSEC — 2440 — 982 0424 173
GUAR 0449 27t 0091 056
COMPBAL - (979 — 285 — 0319 — 093
LEV 2262 783 1766 592

PROFVIARG 3232 933 3220 926

CURRAT (58 093 0057 090

QUICKRAT -~ (473 — 718 — 0504 — 760

ARTURN 0602 1 391 0029 1594

INVTURN 0006 731 0005 634

APTURN — D004 — 508 — 0003 — 419

L™~NTA — 0286 — 306 — 0457 — 778

CORP — 5930+ -2 261 — 6496%* -2 429

SLBS — 5202% -1 741 — 5389* -1 783

PART — 1709 - 403 — 205] - 481

DWNMG 1227 1349 3218 | 317

CONCS0 1740 376 1972 986

CONSTR 2366 813 2799 949

SERVICES 2538 1 001 2624 1021

RETALL 1281 584 1614 460

LNAGE —- 137 —-125 — 1230 — 1 153

I MNRELATE — 2004+ -2 21" — 18 -2 164

R 089 095 004

Notr —Number of obsenations = 71 OLS = o-diiany 'east sqllarcs
* Stanstically sigrdficant at the 107 lever two-tailed
= Stansticaily sigruticant at the 3% lesul two-talled
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teristics in column 2 can also be interpreted as reflecting the associa-
tion between these charactensucs and the risk of the borrower, as
reflected 1n the loan price The regressions n columns [ and 2 may
also be viewed as robustness checks on each other—we expect that
if relationship effects are strong, they should be present in both equa-
tions The regression in column 3 inctudes only the loan contract terms
on the right-hand side and will be discussed further below

The most mteresting results in column 1 of table 3 are the importance
of the mformation/relationship vanables, LNAGE and LNRELATE
Both coefficients are negative, although the LNAGE coecfficient 1s not
statistically sigmificant at standard confidence levels When this regres-
ston was rerun using levels m place of logs to measure the effects of
AGE and RELATE (not shown), both coefficients were negative and
statistically significant The negative coefficients suggest that the older
the firm 1s 1n terms of current ownership and the longer the banking
rclationship, the lower the rate on the loan (inclusive of any collateral
and guarantee effects associated with these vanables) The RELATE
results contrast sharply with those of Petersen and Rajan (1993, 1994),
who found a positive but msignificant effect of RELLATE on PREM
mstead of our negative, sigmficant effect

We also investigate whether the magnitudes of the measured AGE or
RELATE effects on PREM are economically sigmficant The LNAGE
coefficient of about -- 14 suggests that, all else held equal, a small
firm with an additional 10 years of business experience, 11 years versus
1 year, pays an expected 33 basis points less on 1ts L/C loans (1 e ,
— 14 X (In 11 = In 1)} Similarty, the LNRELATE coefficient of
about — 20 suggests that a firm with an 11-year banking relationship
can expect to pay an L/C loan premium 48 basis points less than a
firm that 1s the same in every way except that 1t has only a l-year
relationship Note that these figures are additive, rather than mutually
exclusive, so that an 11-year-old firm with an 11-year bank-borrower
relationship can expect to pay about 81 basis points less than a 1-year-
old firm with a 1-year relationship

In order to determine whether these changes in PREM are economu-
cally important, we evaluate them n terms of our sample distribution
of the PREM vanable 2 The sample density of PREM (not shown) 1s
concentrated almost eatirely on values of PREM that are divisible by
25 basis points (1e, 1 00%, 1 25%, 1 509%, etc ) This suggests that
banks group thewr borrowers into pricing pools on the basis of risk,
relattonship, and other factors at 25-basis-point intervals Therefore
the 33 basis pomt estimated AGE effect moves a firm more than a full
pricing pool, and the 48 basis point estimated RELATE effect moves
a firm about two full pricing pools Moreover, 59 6% of the PREM

12 We thank the anenymous referee for this very helpful suggestion
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observatiens arc concentrated i the closed mterval belween 100 and
150 basis points, suggesting that our relationshup cticct—which lowers
PREM by about the breadth of this interval when REI AL increases
by 10 years—can by itself move a firm’ iate below that pard hy most
other small firms with L/Cs

To check robustiess, we also examined the magnitudes of the esti-
mated effects using thres other specifications--- second order 1 the logs
of AGE and RELATE, lincat in ther levels, and second ordee 1 the
levels The second-order equation in logs adds the terms 1/2 LNAGE?
1/2 LNRELATE?, and LNAGE x I NRELATE, and similarly for the
second-order cquation in levels The sccond-order equations allow the
data more f1eedom to choose the shapes of the curves giving the marginal
effccts of AGE and RELATE at diffeient numbers of years Increasing
AGE fiom 1 to 11 yeais while holding RELATVE at its sample mean
value, gives cxpected dechines in PREM of 66, 19, and 39 basis poimts
for the three alternative specificatrons respectively, as opposed to the
33 basis points for the modc! shown inthe text Stmlarly incieasing RE-
LATE from 1to Il years while helding AGE at its mean value lowers
PREM by predicted values of 60, 21 and 29 be<s points, respectively
(as opposed to 48 basis porats for the log, model) These additional results
suggest that our conclusion that the measuwed AGE and RTLLATE ef-
tects are economucally meaningful is robust, although the least prefeired
linear specification (which forces all years to have the same marginal
effect}, yields notably smaller results

The coefficients of moest of the control vaniablies in celumn 1 of table
3 are not statistically sigmificant 1he exceptions are CORP and SUBS,
which arc negative and statistically sigmficant  suggesting that loans
to either type of cotporation tend to he sofer than othci loans Most
of the vaiiables do have the predictcd signs, and the magrnitudes of
the eight financial vaiiables taket together suggest that f all of these
variables moved ong standard deviation m the direction of groater
risk, PREM would increase by 19 basis points his movement 11 the
predicted dnection provides some vernification of the model, despite
the lack ot statistical msignificance The msigmficance of most of the
contiol vaiiables cotild be a consequence of low statisnical test power,
given the large number of parameters of the model relatve to the
himited number of observations Another potential 1e24ason tor the insig-
nificance could be multicolimearsity Mary of the 16 control vatiables,
particularly the cight financial varables, are intended to proxy toi
borrower risk Each vauable conld individually be insignuficant, but
the vanables as a wholc mught be significant However tesis of the
jomt significance of both the eight financial vaiiables together and the
16 total control vanables together could net reject the null hypothesis
that they jointly have zero etfect Perbaps the most hkely 1¢ason that
most of the control vaiidables arc nsigiuficant and that the R® of the
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equation 1s relatively low 1s that the pricing of loans to smal{ businesses
1s idwsyncratic and often depends on the reputation and credit of the
business owners as much as or more than the reputation and character-
istics of the firm This 1s discussed furtber below Whatever the reason
for the low R* and thc general lack of statstical sigmficance of the
contro! variable coefficients, 1t does not detract from our central result
the relationship vanable 15 both statistically and economically signifi-
cant over 4 number of diffcrent specifications

The second celumn n table 3 ncludes the contract variables as well
as all the firm and relationshup vanables from column 1 The AGE and
RELATE effects are virtually unchanged from the prior cquation The
coefficients and r-statistics on LNAGE and LNRELATE arc almost
the same as carlier, <o that only RELATE 1s statistically significant
Once again, however, both coefficients were negative and statistically
significant when this regression was rerun using levels in place of logs
The RELATE results m columns 1 and 2 of table 3—plus the various
checks of staustical significance economic significance, and ro-
bustness—strongly suggest a role for private mformation acquired
thiough 1elationship lending where infor mation becomes available only
to the specific lender through monitoring over time The AGE results
are somewhat weaker, given that the coefficients are not always statis-
tically significant, but they gencrally still support a role for reputation,
o1 publicly available information, which becomes available over time
to the lending community as a whole

The RELATE results in columns | and 2 are consistent with the
theorctical madels of Petersen and Rajan (1993) and Boot and Thakor
(1994) They may also shed some hght on the ambiguous results found
1 the umiqueness cvent studies that have examined the difference in
announcement effects between new L/Cs and renewal 1./Cs These
studies relied on what may be a relafively weak binomual proxy for
the stiength of the bank-botrower relationship—whether the L/C was
new or a tenewal Our methodology permits a more revealing continu-
ous measure of the relationship its length Using this measure (RE-
LLATE), we find that the strength of the relationship 1s an important
detcrminant of loan pricing

13 It 1s alse possible that the RFLATE results represent pubhe information to some
degree If alternative lenders observe the lengih of the relationship and are able to infer
that a longer customer 1s a befter one, thev way make more competitive offers to
borrowers with larger values of REI ATF The lower PREM associated with longer
relationships could 1n part reflect the lugher degree ot competition among lenders for
these borrowers [his would be similar to the competitive process described 1n
Greenbaurm et al (1989) (although they 1eached the opposite conclusion regarding the
association between PREM and RFI ATE) We do not however expect this public-
revelation-of-private-information etlect to be paiticularly strong 1n our sample of small
firms since therc ts hitle in the wav of public pronouncements and outside monutoring
for fiims of this s1ze
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We ncal deal with an unresolved 1ssue in the collateral hterature—
the associations among collateral, borrower 115k and loan nsk Most
theo etical models of collateral demonstrate that collateral will be asse-
ciated with safer borrowers and loans (Bester 1985, Besanko and Tha-
kor 1987a, 1987k, Chan and Kanatas 1987), while others predict that
riskier borrowers will more often pledge collateial (Swary and Udell
1988, Boot, Thakor, and Udell 1991, Black and dec Meza 1992) Most
of the empirical collateral hiterature supports the view that collateral
15 associated with nskier borrowers and loans (Orgler 1970, Hester
1979, Scott and Smith 1986, Berger and Udell 199¢, 1992, Booth 1992,
1993) Thesc empirical studies have been hampered by a dearth of data
sources on the risk characteristics of individual borrowers and the lack
of detailed information on the type of colateral pledged---pioblems
that we can resolve with our detailed borrower infoimation and two
types of collateral

The regression in column 3 of table 3, which mcludes only the loan
contract tetms on the right-hand side, tesis the association between
collateral and loan risk The collatcral tests presented later provide
some evidence that secured L/Cs are associated with observably nisk-
ter borrowers But this do¢s not necessarlly mean that secured loans
are relatively risky because recoutsc against collateral reduces the 1isk
of these loans, possibly to levels below those of unsecured loans The
results in column 3 of table 3 show positive coefficients on both types
of collateral, indicating higher loan rates for secured loans, although
nonc of the slope coefficients 1n this equation are statistically signifi-
cant etther mdividually or jointly, and the explanatoiy power of the
regressors 1s very low These results suggest that secured lpans may
be riskier than unsecured loans as found m prior studics, but the asso-
ctation 1s not very strong and there 1s not sufficient test power o reject
the null hypothesis of no statistical association

Tables 4 and 5 show the same 1cgressions as in table 3, except that
they are for firms with assets above and below $500,000, respectively
For firms with asscts above $500 000 in table 4, the findings are some-
what stronger than the findings for all firms in table 2 The LNAGE
and ENRELATE coefficients and 7-statistics are larger and the R
are all mgher In addition, 1n column 3 of table 4, the coethcient of
ARINV 15 35 and 15 marginally statistically significant This suggests
that for firms with assets above $300,000, bemng secured by accounts
recevable and inventory may be an important indicator of ugher loan
risk, for which the bank charges an additional risk promuum of about
35 basis points '* The R? for this cquation s sull very low, hawever,

14 Somine caution should be exeictsed i interpreting this result because ARINY
financing typieally requuics that banks closely monitor the collateral 1Thus the higher
PREM for ARINV leans mav be pe rily explained by the costs of this monmitoeriay o the
extent that these costs are not pad for by fecs
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TABLE 4 Premium Over Prime Rate (Floating Rate Only) for Loans Issued under Lines of Credit to Firms with Total Assets above $500,000
OLS Regressions for PREM

Excluding Loan Includmg Loan Contract
Contract Terms All Varables Terms Only
1) (2 (3)
Vartable Coefficient t-Statistic Coetficient t-Statistic Coefficient t-Statistic
INTERCEPT 32273+ 1 864 3 5784%* 2004 b 0645%> 5667
ARINV 0329 145 3502+* 1656
OTHERSEC — 4210 —1 169 0907 257
GUAR - 0073 — 036 1629 819
COMPBAL — 2836 - 702 — 1601 - 393
LEV 3077 1 162 5614 1229
PROFMARG 1852 391 2057 430
CURRAT 0636 742 0705 816
QLICKRAT — 2130** =2 113 — 2226%* —2 188
ARTURN 0021 1 053 0021 L 002
INVIURN 0000 043 0002 141
APTURN 0001 141 0002 227
LNTA — 0591 — 554 - O8I0 — 741
CORP — §768 -1533 - 9501 —-16%7
SUBS — 8700 —1 458 — 9439 -1 561
PART — 3607 — 436 — 4337 - 520
OWNMG 3931 1505 4141 1561
CONC30 2579 1105 2768 1 176
CONSTR 3889 1 086 4348 1 204
SERVICES 3679 1 600 5827 1613
RETALIL — 2966 — 1 080 — 3291 -1 183
LNAGE — 1870 -1397 - 1729 -1276
LNRELATE — 2363+ —2 320 — 24917 -2 406
R 155 165 018

NOTE —Number of obscrvations = 219 OLS = ordinary least squares
* Statistically significant ai the 10% level two-tailed
=* Statistieally significant at the 5% level, two-talled
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and a test of joint significance of all the coeffivients could not (gect
the null hypothesis of all zeros

In contrast to these stionger results for firms with assers above
$500,000, the regressions for firms with assets below $500 000 in table
5 show much greater weakness Only one of the independent vanables
1s statistically significant and the R% are about half of those for fiims
with assets above $500,000 1 table 4 This suiggests that the pricing of
bank loans to very small firms 15 cclatively idiosyneratic 1his may be
the case because the reputation and financial accounts of the business
and of 1ts owners are often not ecconomucally separable for small tapuly-
owned and -operated businesses Unfortunately, we lack the personal
data on the owners that might be uscd by the bank, such as thewr credut
history and how long they may have bad personal relationships with
the bank This problem hkely affects many of the firms with assets
over $500,000 1n our sample as well, and may help explain why, even
in tables 3 and 4, the R?s are fanly low and most of the control vari-
ables are statistically msignificant * Another reason why the AGE and
RELA'LE effects may be mote difficult to estimate for firms with assets
below $500,000 1s that these variables have smaller standard deviations
and are more highly correlated with each other for these firms than
for the subsct with assets over $300,000

Overall the results of the loan rate tests sngges! that the bank-
borrower relationship plays an impoitant role o the pricng of loans
to small businesses, with the possible exception of the very smallest
borrowers  Our results are geneially consistent with the theoretical
maodels of Petersen and Rajan (1993) and Boot end Thakor (1994), both
of which genecrate a negative associalion between loan rates and the
length of the bank-bosrower relationship

As noted above, 1t 15 our conjecture that our lodan rate test results
differ from those of Petersen and Rajan (1993 1994} w ho use the same
NSSBF data source, prnmarily because of our focus on hnes of credit
We mclude only L/C loans and exclude ‘transaction-driven’ loans,
such as mortgages, equpment loans, motor vehicle loans and other
spot loans To investigate this issue more thoroughly, we calculated
“loyalty ratios,”” which wdicate how cffen boirowers reuse the same
bank foi the same type of loan If what wc call transachon-driven
loans are actually relationship driven then we would expect that firms
with more than one of these loans would almost always have them at
the same bank In contrast, 1f these loans are genenc bank products
without strong bank-boriower ties, then fiums with multiple loans
might often have them at multiple mstitutions In the full NSSBF sam-
ple (including borrowers with and wrthout L/Cs), we found that of

15 For o more complete discussion of the integration ot personal and business agtivi-
t1es assoctated with small buseness, sce Ang (1992)
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TABLE 5 Premium over Prime Rate (Floating Rate Only) for Loans Issued under Lines of Credit to Firms with Total Assets below $500,000
OLS Regressions for PREM

Excluding Loan [ncluding Loan Contract
Contract Terms All vanables Terms Only
(h 2) (3)
Vanable Coefficient t-Statistic Coefficient r-Statistic Coefhcient -Statistic
INTERCEPT 1 9347 961 2 0661 977 b 71367 7673
ARINV 1688 474 2020 633
OTHERSEC - 2014 - 517 = 0930 - 266
GUAR 1636 523 - 1116 - 406
COMPBAL - 0120 - 017 2502 416
LEV 0904 212 - 0378 — 083
PROFMARG 3753 1044 5895 1 056
CURRAT D145 146 0073 072
QUICKRAT - 0051 — 052 - 0074 - 074
ARTURN 0056 1 398 0061 I 481
INVTURN OO 813 0009 665
APTURN — (006 — 473 — 0006 — 451
LNTA — (574 — 359 — 0678 — 407
CORP — 4234 —1 I8y — 5295 —12398
SU8BS — 3263 — 731 - 3417 - 749
PART 0816 139 0429 071
OWNMG 1645 308 1914 348
CONC50 1682 439 1872 474
CONSTR 3154 620 36935 694
SERVICES 2533 609 2882 673
RETAIL 6691 1723 6677* 1674
LNAGE — 1404 — 660 — 1303 - 601
LNRELATE — 0013 -~ 007 0091 048
R? 084 091 007

NoTE —Number of cbservations = 152 OLS = ordinary least squares
* Suaustically significant at the 105% level, two-tailed
** Statistically significant at the 3% level, two-talled
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borrowers with two or more mortgages, only 45 7% had these loans
consohdated at a single bank Simlarly, equupment loans motor vehi-
cle loans, and other spot loans had loyalty ratins of 50 8%, 52 3%,
and 41 9%, respectively Thus, only about half or less of the time did
borrowers with more than one loan of 4 aiven type have all of the
samc type at the same bank, suggesting a lack of loyalty that would
be expected if these were relationship-diven loans Morcovel. when
we group these four types of loans togethei, only 26 0% of borrowers
with two or more of any of these types of loans had them concentrated
at a single institution By contrast, bonowers with L/Cs demonstrated
a high degree of loyalty, supporting our interpretation of the 1 /C con-
tract as a formalization of a lending relationship Of all borrowers with
L/Cs, 88 8% had them with only onc bank, thus these bonowers al-
most always have theun multiple loans under L/Cs consebdated at a
single institution These figures provide support for the comecture that
our finding of a significant effect of relationship lending on loan prices
differs from that of Petersen and Raan (1993, 1994) primanly because
of their inclusion of transaction-driven loans that dilute the relationship
cffect

A recent working paper by Blackwell and Winters (1994} also fo-
cused on L/Cs, but their loan pricing results are unclear They used a
sample of L/Cs drawn from two bank holding companies When they
mcluded LNAGE and LNRELATE in their PREM regressions, the
coefficients of both variables were negative (as expected), but the coef-
fictent of LNRELATE was not statistically significant The LNRE-
LATE coefficient became sigmficant when LNAGE was cither
dropped or replaced by In(AGE - RELATL), but 1t 1s unclear what
these regressions imply The dropping of LNAGE obviously creates a
bias because LNAGE and LNRELAIE arc highly corielated The
inclusion of In(AGE — RELATE) along with LNRELATE without
also including LNAGE may create a similar bias becauss 1t does not
allow AGE to have an effect independent of RELATE, despite the
fact that its independent effect was shown n othel iegresstons Moie-
over, the marginal effect of RELATE on PREM depends on a combi-
nation of two coefficients 1n this equation but the sigmficance of this
combination was not investigated Thus, no other study to our knowl-
edge has established a link between the length of the relationship and
the loan rate

B Collateral Iests

In order to determine whether collateral requirements are greater or
lesser for borrowers with longer banking relationships, we use logit
madels to examme the probability of an L/C bemng sceuied Recall
that Boot and Thakor’s (1994) mode! predicts that collateral will less
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often be pledged for borrowers with longer relationships This predic-
tion 1s also consistent with conventional wisdom among bankers

Unlike the loan interest rate data analyzed above, data on collateral
are available for all firms with L/Cs, not just those whose last loan
was a floating-rate, pnime-based draw under an 1./C Therefore, our
sample size 1s more than twice as large for the collateral 1egiessions
than the PREM rcgressions dabove, that 1s, 863 observations instead
of 371 The explanatory vanables agamn include the firm’s financial,
governance, and industry characteristics, as well as the information/
relationship vanables The other contract variables, GUAR and
COMPBAL, are excluded from the right-hand side of these regressions
because of the possibiiity that the collateral, guarantee, and compen-
sating balance decisions are codetermined '®

Logit regressions for the probability of any type of collateral being
pledged (1 e, prob{COLLAT) are shown n table 6 Column | shows
the results using the entire data sample "7 The coefficients of the infor-
mation/relationship varables, LNAGE and LNRELATE, arc both sig-
nificant and negative 1n this regression Both were also negative and
significant when AGE and RELATE werc included as levels 1n place of
logs ™ As above for the loan rates, the magnitudes of these coefficients
suggest that they are cconomically significant in determining whether
collateral 18 pledged The LNAGE coefficient of about — 19 suggests
that, all else held equal, a small firm with 11 years experience versus
| vear would have a probability of pledging collateral of about 12
percentage pownts lower, from a mean probability of 53% to 41%., (1 ¢,
Inl 53/(1 — 53)] — 19 x (nl1l —In 1) =In| 41/(1 — 4D]) Swmularly,
the LNRELATE coefficient of about — 26 suggests that an additional
10 years of bank-borrower relationship could lower the probability of

16 We examine this codetermination problem by alse running separate collateral
regressions on two subsets of the data—L/Cs with personal habtity (corperations with
a guarante¢, sole proprietorships, partnerships) versus those without personal habilety
{corporations without a guaranteg) These additional logit regressions (not shown) sug-
gest that our results reported below generallv hold for both of these groups and are
robust

17 In principle, the prob(COLLAT) logit regression could be estimated jowntly with
the PREM OLS regression in a Secrminglv Unrelated Regression (SUR) model Under
the assumed recursive model structure, howcver, the ecnor terms of these equations aie
not correlated and so there would be no gain flom joint estimation The fact that we
found virtually no change in the PREM results when the COLLAT vanables were added
to those regressions suggests that this assumption 1~ justified Moreover, even If the
erTor terms were substanhally correlated there would bkely be hitle gam from joint
estimation because the exogenous vanables in both equations are the same In a linear
maodel, there s no gan from joint estumation with a common X matrix and experiments
with nonlinear forms suggest hittle or no improvement when nenlineanties, such as the
logit form are used

18 The negative effect of AGF 1» consistent with the results of Scott and Smith
{1986) They did not however, have data on our RELATE vaniable

Copvright © 2001. All Rights Reseved.
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g TABLE 6 Probabsity Tests on Collateral (All Types) Lines of Credst
Logt Regressions tor the Probability of COLLAT
% Total Assets Total Assets
3 All Firms above $3500,000 below $500,000
i (1 (2) 3
Variable Coefficient -Statistic Coetficient -Statistic Coefficient -Statistic
INTERCEPT -2 6619+~ 3 4548 — B239 4635 —52428%* 3 3701
. LEV b O487** 41222 2 7432~* 52775 §373%* 2 0026
PROFMARG — 0437 1510 3182 6387 0631 1658
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ARTURN (032~ 1 6697 0022 8941 0057* 1 8037
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APTURN — 0009 T 3639 — 0018 13922 (008 9585
: LNTA 2065%% 39953 0755 6745 4043%* 32936
CORP (648 2963 — 50B1 9407 1003 7
SuUBS 0292 1109 - 7419 12800 4021 11394
PART 3661 1 D662 — 9834 1 3097 TE28* 17761
d OWNMG 3426 14347 5200* 1 6620 4357 (3906
CONC30 LU 0100 — 2020 7735 2556 7867
CONSTR — 2213 9767 - g3z 2 2868 3732 1 1462
SERVICES 1954 8500 2002 4890 5043 1 6840
RETAIL — 0295 1439 - 5794 1 8985 4229 | 4339
LNAGE — 1942% I 8814 - 132 857 2124 1 3836
@ LMNRELATE — 2635%r 3 1076 — 38Bu*- 31939 1447 8936
8 Nunber of
ty observations 863 437 426
g Diagnosues
—2loglL L 099 (24 509 316 550 387
. df i8 18 18
3 x* covarnates 93 311 81 394 39 037
E _ - — - —_ —
3 Note — fhe ¢-statistics o this taple refer to the square roots of the Wald ¥’s and are compared to the critical val ies for Student™s ¢ distribution
* Stanstically sigruficant at the 109% level, two-taited
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collateral being pledged by about 16 peicentage points from the mean
of 53% t0 37% Thus, firms with greater experience and stronger bank-
borrower relationships appear to pledge collateral much less often than
other firms, which 1s consistent with Boot and Thaker (1994} and con-
ventional wisdom

As above for the PREM regressions, the coefficients of the control
variables are gencrally statistically insignificant, although most of the
coefficients have the predicted signs The simulation of an increasc
nsk by moving all the financial variables one standard deviation in the
direction of greater risk incicases the predicted probablity of collateral
bemg pledged as expected, providing some venfication of the specifi-
cation

Columns 2 and 3 of table 6 show logit regressions for prob{(COL-
LAT) using the subsamples of firms above and below $500,000
assets, respectively The coefficients of the information/relationship
variables are again negative and of economically mcanmngful magni-
tudes However, the AGE coefficient 1n the assets-above-3$500,000 re-
gression and both the AGE and RELATE coetficients 1n the assets-
below-$300,000 regression are net statistically significant This may at
least paitly reflect a loss of statistical test power in the smaller subsam-
ples As well, the explanatory power of the assets-below-$500,000 re-
gression 1s considerably lower, presumably 1eflecting a finding that the
terms of bank lending to very smalt firms are quite idiosyncratic to the
owner-manager and are not well eaplammed by our firm-level economic
variables Similar results obtained for the specification 1n the levels of
AGE and RELATE (not shown)

In table 7 the same logit regressions were run ¢xcept that the depen-
dent varable 1s the probability that the loan 15 secwmed by accounts
receivable and/or inventory (ARINV) The decision to pledge this type
of collateral, which requires intensive momtoring by the bank, may
have different motivations than pledging other collateral '* The results
for the information/relationship vanables in table 7 all have the same
negative signs as were observed in table 6, and the coefficients are
generally of economically sigmficant magnitudes, although LNAGE
loses its statistical significance n the full sample In the specification
with levels of AGE and RELATE (not shown), the results are symilar,
except that AGE 15 statistically significant for the full sample and for
the assets-over-$500,000 subsample

Thus, the collateral findings generally imply that the older a firm 1s
and the longe: 1ts banking relationship, the less often it will pledge
collateral (although the AGE effect 1s not always statistically signifi-

19 An altetnative specification would be to use a tnchotomous logit with the choices
being ARINV OTHERSEC, and no collateral Regressions run under this alternative
were not matenally different from those reported
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LABLE 7

Probability Tests on Collateral (Accounis Receivable and Inventory) Lines of Credit
Log:t Regressions tor the Probabthity of ARINV

Total Assets

Total Assets

9Lf

All Firms above $500 000 below $300 000
(1 (2} 3

Vanable Coefficient r-Statisuc Coefficient ¢-Statistic Coefficient t-Statistig
INTERCEPT —5 0383 5 9557 —4 1130~ 22371 -8 43177 4 (608
LEV 56807 24784 2 1056=> 4 2758 2563 11283
PROFMARG — 4054 12208 3it0 6106 - 7795 1 5456
CURRAT 1229== 2 1315 (a9 7622 16737~ 21305
QLICKRAT - 13747 2 1312 — 0747 6701 — 1489* 1 8086
ARTURN 0042%+ 2 1659 0043+ {7725 0053 1 5068
[NVTURN 0002 2437 — 0003 2973 00190 9306
APTURN — 0009 1 2565 — 00297= 2 5628 0005 4925
LNTA 2909%~ 52200 1988~ 1 787 3697~ 2 Boi2
COR?P 6923 2 8526 1 0707 1 5535 §532+ | 6839
SLHS 2845 2248 5495 7635 29G 10267
PART { 0166~ 27201 0220 0245 L 6301 3 4767
OWNMG 5834~ 2 2669 4034 1 2527 1 0326* 1 9i59
CONCS0 - 0392 1985 - 2107 8223 0912 2565
CONMNSTR — 910~ 33697 — 1 43447 33423 — 4014 9138
SERVICES 1545 2140 4567 1 357 1312 3538
RETAIL 1678 7827 — 3770 12434 AT6RT 20292
ENAGE — 1544 b adss - 1378 942 — 077 5907
LNRELATE — X570 2 8852 — 3584 - 2 9931 — 62 6952
Numiber of

vbyervations L6s 437 424
Dragnostics

—2lozl 974 127 508 66 419 561

af 8 18 I8

X© COVeTIATES 13% 37C 94 308

60 615

Mottt —The ¢ statistics 1 this table refer 10 the squate ooty of the Wala ¢ and ure comp aed to the crtical values tor Stadent s ¢ distribunion
* Stanstically signiheant at the 104 lovel two-taled
## 8t nstically significant at the 59 level o talkd
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cant) These results are consistent with Boot and Thakor (1994), who
demonstrate that requring collaterai early 1n a relationshuip may be
useful 1n solving 4 moral hazard pioblem The findings are also consis-
tent with conventional wisdom in banking As above for the PREM
regression results the collateral findings suggest that mformation
about the firm 1s revealed over ime Young firms with new banking
relationships may be willing to incur the costs associated with collat-
cral because they know that pledging collateral attenuates the prob-
lems associated with asymmetric mformation Over time, the firms are
able to demonstrate some project success to the lender, who then
reduces the collateral requuirements The prob(COLLAT) findings are
also consistent with the PREM findings 1n that, in both cases, borrow-
ers with longer relationships receive casier terms from their banks—
lower rates and collateral 1s less often required

The data shown 1n tables 6 and 7 may also be used to investigate
the association between coilateral and borrower rnisk Borrower risk
should be distingiushed from foan risk, which was investigated above
with the loan ratc data Borrower nisk docs not include the nsk-
reducing effects of the pledged collateral itself In table 6, the leverage
coeffictent (LEV) 1s positive and statistically significant m all three
regressions, suggesting that more leverage 1s associated with a higher
probability of pledging collateral Similarly, in table 7, the LEV coeffi-
cient 1s positive 1n all three regressions and statistically significant in all
but the assets-below-$500,000 subsample This evidence of a positive
association between borrower nisk and the hkclihood of collateral be-
g pledged 1s consistent with earlier studies (Hester 1979, Berger and
Udell 1990, 1992) #

V. Conclusion

Ouw analysis highhghts the role of relationship lending in commercial
bank loan contracting The evidence indicates that small firms with
longer banking relationships borrow at lower rates and are less likely
to pledge collateral than are other small firms These effects appear
to be both economically and statistically sigmificant The results are
conststenl with the financial intermediation hiterature, which empha-
sizes that banks produce private information about borrower quahty
(e g , Diamond 1984, 1991, Ramaknishnan and Thakor 1984, Boyd and
Prescott 1986) Our empincal results also suggest that banks accumu-
late increasing amounts of this private information over the duration
of the bank-boirower relationship and usc this information to refine

20 Note, however, that the coefficients of the financmal ratios other than LEY 1n
tables 6 and 7 are generally statistically insignificant or fail to have signs that consistently
associate collateral with either greater or lesser borrower 115k
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their loan contract terms In addition, our findings arc con-istent with
recent theorctical models of bank-bortowe: relationships (Petci~en and
Rajan 1993, Boot and Thakor 1994) although our results run counter
to the predictions of other theoretical models (Greenbawm et al 1989,
Sharpe 1990, Wilson 1993) This docs not suggest that one set of theo-
ries 15 true and the other 1s false —rather that, on net the Petersen
and Rajan and Boot and Thakor models appean to have stronger effects
on loan contract tcrms than do the other models

Our analysts attempts to extend two strands of the empirical litera-
ture that bear on relationship lending questions  Studies of bank
umiqueness found that the existence of » bank-botiower ielahenship
increases firm valuc, and that the strength of the relationshrp—as mca-
sured by the distinction between the announcements of L/C renewals
versus newly 1ssued L/Cs—often generates market value as well The
uniqueness literature results are often consistent with the notion that
banks acquire valuablc private information over the course of their
retationships with mostly large, publicly traded firms

Our study differs from these umigueness studics 1 three mmportant
ways First, we focus on small, mostly untraded fiums 1ather than on
large publicly traded firms Small firms are geneially more dependent
on banks and arc more likely to have the type of asymmetric informa-
tion problems that a bank-borrower relationship may 1esolve Second,
we use a continuous measure of the sticngth of the bank-borrower
relationship, that 15, the leagth of time that the borrower has conducted
business with 1ts current bank We believe that this measure dominates
the simple binomial proxy of whethet the L/C was a rcnewal versus g
new issie as a measure of the relationship’s strength Thod, we are
able to test directly the predictions of the 1ecent ihcoretical hterature
about the path of ioan interest rates over the course of the relationship

Sunular to our analysis, the second <trand of the empitical iterature
on relationship lending focused on small firms, used the continuous
length of the bank-borrower relaticnship as 1 measurc of 1ls strength,
and tested the path of loan interest rates over the course of the relation-
ship (Petersen and Reyan 1993, 1994) However an important differ-
ence from our study is that this second strand of studies did not confine
themselves to L/C loans We focus on bank lincs of credit only, ex-
cluding from ow data set loans that are primariy transaction-driven,
rather than relationship-driven Our exclusion of transaction-driven
loans—such as mortgages, cquipment loans, motor vehicle loans, and
other spot loans that small firms often obtan from multiple banks—-
may avold diluting our relationship lending results and may explain
why our results concerning the pricing of bank loans difter trom this
second sirand of empincal hiterature

Our study also differs fiom both strands of the empirical hiciatuie
m that it analyzes the association between the pledging of collateral

rerrrerrrrrreeenmmnssnmenmee ke QOYEIGHE €. 2001. All Rights_ Reseved.



Relationship Lending 379

and the bank-borrower relationship The relationship lending model of
Boot and Thakor (1994), as well as conventional wisdom n banking,
emphasize the role of collateral i the evolution of the bank-borrower
relationship Qur empirical result that collateral 1s less often pledged
in a mature relationship 1s consistent with the predictions of Boot and
Thakor and conventional wisdom Our findings may also help clanfy
some of the 1ssues 1n the collateral literature by controlling for more
types of collateral and more firm characteristics than were previously
avallable The collateral findings are also consistent with the loan rate
findings—n both cases, borrowers with longer relationships receive
easier loan terms from their banks (lower rates, fewer collateral re-
quirements)

Finally, our finding that bank-borrower relationships have value may
have some policy implications about the future of the banking mndustry
First, relationship iending may help himut the so-called ‘‘decline of
banking,”” in which securnitization and nonbank competition are reduc-
ing the share of loans held by banks Our results suggest that the
tmpact of these trends on small business lending may be hmited be-
cause of the value of relationships associated with bank lending Sec-
ond, our results suggest that bank fallures may create a loss of value
m excess of the book value of the bank——the additional loss of the
relationships Research on both the Great Depression (Bernanke 1983)
and a recent bank fadure (Slovin, Sushka, and Polonchek 1993) verify
these losses Lastly, bank faillures may create “‘credit crunches,”’ or
reductions 1n the supply of credit for small borrowers, who may face
higher loan rates and more collateral requirements 1f a bank with which
they had an established relationship fails
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