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Abstract
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creditor’s willingness to lend, we find that a dted reduces its loan supply when a
borrower initiates a loan at another creditor. Ggtest with the theoretical literature, the
effect is more pronounced the larger the loans ftleenother creditor. We also find that
the initial creditor’'s willingness to lend does raftange if its existing and future loans
retain seniority over the other creditors’ loand ane secured with assets whose value is
high and stable over time.
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1. Introduction

The non-exclusivity of financial contracts is arfoof contractual incompleteness
that has been at the center of contract theory aandmportant factor behind several
financial crises.

An important risk that needs to be evaluated atithe of entering into a financial
contract is the risk that a counterparty might betable to fulfill its future obligations.
This risk is difficult to evaluate as it dependsgkly on other, often subsequent,
exposures. For example, a contract between a berrawd a lender cannot be made
contingent on other lenders and in particular darilenders who have not yet lent to
the borrower. Contractual terms could help enfaxelusivity or mitigate the negative
externalities from non-exclusivity— the extent aefficiency with which this can be
achieved depends on the institutional framework.

The non-exclusivity of financial contracts playedote in several financial crises
such as the Latin-American debt crisis in the 19%@s Asian crisis in the 1990s (Radelet
and Sachs (1998) and Bisin and Guaitoli (2004)yesas the worldwide financial crisis
of 2007-2009. Acharya and Bisin (2010), for examplgue that the opacity of the over-
the-counter (OTC) markets—where credit derivatiraslie— appears to have played a

central role in the recent financial crisis by ¢ireg counterparty risk externalitiésThey

! See Bizer and DeMarzo (1992), Kahn and Mookhgi®88), Parlour and Rajan (2001), Bisin
and Guaitoli (2004), Bennardo et al. (2009), &dthr et al. (2010jor a theoretical analysis of
non-exclusivity in different institutional and gastteeoretic settings as well as discussions and
analysis on the role of the institutional framew¢elg., information sharing on trades with other
creditors).

2 Acharya and Bisin (2010) argue that the non-exwiysof financial contracts coupled with the
opacity of the OTC market has played an importal& in the A.1.G. case. In September 2008, it
became public that A.l.G. had a low liquidity pamit compared to its writing of credit default
swaps. Investors started to infer that the pratadihat A.l.G. offered on its credit default swaps
was dramatically reduced. Consequently, investiandesl to ask for additional collateral. A.l.G.



also show that information on counterparty expcswan help contracting parties to
internalize these externalities. Non-exclusivity ladso been identified as a factor behind
the high interest rates and default rates in theswmer credit card market (see, for
example, Parlour and Rajan (2001)).

Despite the substantial theoretical work on the aotpof non-exclusivity on
financial contracts and its role in major finanaiaises, up to now, no direct test of the
impact of non-exclusivity on the functioning of dincial markets was possible due to
lack of adequate data. This paper aims to fill ttogd by employing a unique dataset
containing information on a creditor’s internal iirto the borrower both before and after
a non-exclusivity event realizes. The internal timdicates the maximum amount this
creditor is willing to lend to a borrower; it regents the amount for which the bank’s
loan supply becomes vertical. Changes in the iatelimit represent changes in loan
supply. Hence, using this information, we invedtgaow a creditor’s willingness to lend
reacts after a firm with whom it held an exclusretationship acquires loans from other
creditors, which we refer to as outside loans. Wosld not be possible using data on the
outstanding level of credit as this is an equilibrioutcome driven both by demand and
supply factors whereas the theory concerns sugfdyts.

A central prediction of the theory of the non-exdlity of credit contracts is that
it dampens the creditors’ willingness to lend doe hegative externalities arising from
future outside loans. These externalities stem ftarm sources. The first relates to

borrower moral hazard as modeled, for example,izeBand DeMarzo (1992). A greater

was unable to pledge this collateral and the Ur8a3ury had to take over A.LG. The
counterparty risk was so widespread that a defaolild probably have caused many other
defaults, creating a downward spiral.



total indebtedness increases borrower moral haeading to a greater probability of
default. The second relates to the increased iivasntor strategic default following the
greater indebtedness as modeled, for example, iloPaand Rajan (2001). Hence,
everything else equal, the increased probabilitydefault should dampen the initial
creditor’s willingness to provide credit. Contréetms, whose use could be facilitated by
the institutional setting, could mitigate the ertdities and thus the impact of non-
exclusivity. Collateral and credit registries, ®xample, could help creditors to protect
their claims from future outside loans (see, fearaple, Bennardo et al. (2009) and Attar
et al. (2010)) and thus increase their willingntestend.

Our empirical evidence is consistent with the theon contractual externalities.
In particular we find that when a previously exohesfirm, obtains a loan from another
bank, the firm’s initial bank decreases its intérdmait to the firm and it decreases it
more the larger the size of the outside loans. [Sterd with the theoretical literature, we
also find that the initial bank’s willingness tote does not change when its existing and
future loans are protected from the increased fiskarticular, we find that an outside
loan does not trigger any change in the initialkdawillingness to lend if its existing and
future loans retain seniority over the outside foand the claims are secured with assets
whose value is high and stable over time.

While there have not been direct investigationghef non-exclusivity externality
using credit supply, some papers have investigéted reasons and the impact of
establishing single versus multiple bank relatigpshSeveral studies have found that
older and larger firms and firms located in cowedriwith a lower degree of judicial

efficiency are more likely to maintain multiple aébnships (for an overview of the



empirical studies see Degryse, Kim and Ongena (2088me papers also find that firms
that borrow from multiple banks are of lower qualie.g., Petersen and Rajan (1994),
Harhoff and Kérting (1998)). Farinha and SantosO@0follow the debt share of firms
after initiating multiple relationships. They findat the bank with which the firm had an
exclusive relationship loses quickly importanceraywme. While the findings are overall
consistent with the presence of significant negaéixternalities stemming from the non-
exclusivity of loan contracts, these studies doidentify the driving force behind these
associations as they cannot disentangle demansugpdly factors.

The remainder of the paper is organized as follo@sction 2 reviews the
literature and develops two testable hypothesestidde3 presents the data and the
institutional setting, while Section 4 describes adentification strategy. Section 5

discusses our results and various robustness chadkSection 6 concludes.

2. Hypotheses on the Impact of Non-Exclusivity in Finacial Contracting

To structure our empirical analysis, we review &xant theoretical literature and
summarize the key insights in two testable hypabedVe also briefly discuss the
institutional environment to better position ouabsis into this literature.

As mentioned earlier, the inefficiencies resultirgm the non-exclusivity of financial
contracts are addressed in several theoreticalrpapach highlighting different sources
of the resulting externalities. Regardless of thedeh employed, additional outside
lending imposes externalities on the existing lentg increasing the borrower’s

probability of default— the specific channel varasoss models.



In Bizer and DeMarzo (1992) and Bennardo et al0@20an outside loan imposes
externalities on prior debt by exacerbating therdwer's moral hazardincentives.
Everything else equal, a higher total indebtednessices the borrower’s work effort
leading to higher probability of default as in Helmdm (1979) and Holmstrom and
Tirole (1997). The outside loan imposes an extésnah existing debt because the terms
of the loan do not reflect the resulting devaluatid the existing debt. This is in contrast
to a one-creditor environment where all effects iaternalized by the sole creditor.
Because new lenders do not pay for the exterrnldy impose on existing debt, they can
offer loans with more attractive termg\s a result borrowers cannot credibly commit to
exclusivity. Recognizing the possibility of futureutside loans, the initial creditor
requires higher interest rates for any given laarp(t differently lends a smaller amount
for any given interest rate) than it would if bomers could commit to exclusivity. This
in turn decreases the maximum amount of loanstieaborrower can support.

In Parlour and Rajan (2001) and Bennardo et al0g2®he non-exclusivity creates
incentives forstrategic defauf. The authors show that when multiple lenders can
simultaneously offer loans to a borrower, incergite overborrow with intentions to
default could arise when borrowers can exempt geldraction of their assets from
bankruptcy proceedings. Everything else equal,ethasentives increase in the total
amount borrowed. Hence, multiple lending in thistisg creates an externality to all

lenders as each loan increases the default riskeobthers, which inhibits competition

® This sequential contracting creates incentives dpportunistic lendingi.e., lenders have
incentives to target the customers of other creslitdth attractive offers at the expense of the
initial lenders. These incentives arise because leaders do not pay for the externality they
impose on existing debt, while they can protectrtben claims from the increased risk (e.qg.,
through higher interest rates).



and undermines the availability and the terms a&ditcr When the externalities are
pervasive, it could also result in credit ration{Bgnnardo et al. (2009)).

Overall, the theories on contractual externaliissdict that when a borrower obtains
a loan from another creditor, the maximum amouat the borrower’s initial creditor
will be willing to lend to this borrower should dease and it should decrease more the

larger the outside loahThis motivates our first testable hypothesis:

(H1) The theory on contractual externalities predidiattwhen a borrower obtains an
outside loan, then the maximum amount that th&irgteditor will be willing to lend to

the borrower will decrease and it will decrease mtre larger the outside loan.

In addition to the literature on contractual exstitres, alternative theories predict
that multiple financing sources may actually deseedhe borrower’s probability of
default, and thus increase the initial creditoriimgness to lend. This could happen, for
example, if the outside loans facilitate a worthelgroject that the initial creditor could
not finance alone (e.g., due to lack of sufficikmtidity as in Detragiache et al. (2001) or
a too large exposure to the borrower as in Hertzletral. (2011)7. In this case, an

outside loan should increase the initial creditowglingness to lend and it should

* If the initial creditor anticipated the extern@l# and priced its debt correctly, the initial

creditor’s willingness to lend to the borrower shibdrop by an amount equal to the outside loan.
An additional drop might be needed if, for examples outside bank’s willingness to lend was
larger than expected. This drop will again depeositively on the size of the outside loan since
the borrower’s probability of default increasegtia size of its total debt.

®> The willingness of another lender to extend créalia borrower could also be perceived as a
positive signal about the borrower’'s quality (e.Biais and Gollier (1997)). A signal from
another lender could be particularly useful whemitfitial creditor is relatively uninformed or the
prospects of the borrower are uncertain.



increase it more the larger the outside loan. Nobeyever, that any evidence consistent
with H1 does not necessarily imply that these akteve theories are not at work. It only
implies that theories on contractual externaliteminate empirically.

Creditors could employ several contractual featw@amitigate the externalities
resulting from the non-exclusivity of debt contsactor example, they could use
covenantghat make loan terms contingent on future borrgwWim other sources. Such
covenants, however, are not widely used becauseititeduce other inefficienciés.
Another approach, first discussed in Fama and M{ll®72), is toprioritize debt(i.e.,
allow the borrower’s existing debt to retain seityoover new loans). As pointed out in
Bizer and DeMarzo (1992), this will not solve theteznalities from sequential
contracting if the higher levels of debt increalse incentives for moral hazard. Asking
borrowers to pledgeollateral could mitigate the increased incentive for moratare
i.e., the fear of losing the pledged assets cauddige high effort (Holmstrém and Tirole
(1997))! According to Parlour and Rajan (2001), collateild also be interpreted as a

commitment to accept only one contract since lityislefinition a non-exempt asset.

® For example, with the use of debt covenants aeslitould permit future borrowing only with
the approval of existing creditors. This, howeweould give veto power to existing creditors and
open the door to hold-up problems (see, for exajfpheith and Warner (1979) and Bizer and
DeMarzo (1992)). Although hold-up problems couldrbitigated if contracts could specify ex
ante the exact circumstances under which borrowiagld be allowed, designing fully state-
contingent contracts is very difficult in practiaed often prohibitively expensive. Making debt
callable is an alternative mechanism. As pointetlimBizer and DeMarzo (1992), this would
solve the problem only if the call price equals faE market value of debt in the absence of
further borrowing. For this to be true the contraciuld either have to specify the fair market
value ex ante, which is as complex as writing dy fatate-contingent contract or base the call
price on the ex post market price of debt, whichimgives rise to hold-up problems.

" Collateral is also motivated in the literatureaaway to mitigate other ex post frictions such as
difficulties in enforcing contracts (Banerjee andviinan (1993), Albuquerque and Hopenhayan
(2004)) and costly state verification (e.g., Towrse(1979), Gale and Hellwig (1985),
Williamson (1986), and Boyd and Smith (1994)).



A floating chargeon the borrower’s assets—a special form of caldtthat carries
over to future loans— could be an effective waynitigate the contractual externalities
as it allows the initial creditor’s existing andidite loans to retain seniority over future
outside loansand at the same time curtail incentives for moral hdzand strategic
default resulting from the higher levels of d&ithe degree to which a floating charge
will mitigate the externalities from future outsitb&ans depends positively on the value of
the pledged assets and negatively on the volatfittheir values. If, for example, the
initial creditor’s claims are fully protected fane higher risk of default, an outside loan
will not impose any externalities to the existimmpder and thus should not trigger any
changes in its willingness lend. Regular collatengght not solve the externalities as it

does not extend to future loans. This leads usiteecond testable hypothesis:

(H2) The theory on contractual externalities predidtattan outside loan will not trigger
a change in the initial creditor’'s willingness tenld if the initial creditor’s existing and

future claims are fully protected.

H1 and H2 are tested in the context of a moderkibgrsystem, where collateral and
credit registries are operational, allowing lenderamitigate the negative externalities
from the non-exclusivity of loan contracts. Evemt}) else equal, collateral registries
facilitate the effective use of collateral (Hasetmaet al. (2010)). Similarly, information

sharing through credit registries allows lendersnitigate the negative externalities by

8 Djankov et al. (2008) find that debt contractsused with a floating charge are enforced more
efficiently: they have higher recovery rates andrr enforcement times.

° Bennardo et al. (2009) show that high volatilitythe value of pledged assets gives outside
creditors’ incentives to engage in opportunistitdieg and induce overborrowing.



conditioning their offers on future borrower belavisee, for example, Bennardo et al.
(2009) and Attar et al. (2010Yj.Next, we provide more information about the data,

key variables, and the institutional framework.

3. Data and Institutional Setting

The paper makes use of a unique database contalataged information on all
corporate clients of one of the four largest baimkSweden' The database contains
information on the contract and performance charatics of all business loans between
April 2002 and December 2008 as well as informatdyout the borrowing firm. For
each loan, we observe the origination and matwutdtes, credit type, loan amount,
interest rate, fees, collateral as well as its sgbent performance. For each firm, we
observe its industry, ownership structure, credstdny, credit scores as well as the
bank’s internal limit to the firm—one of our keynables. The internal limit indicates
the maximum amount the bank is willing to lend ke ffirm. In economic terms, this
indicates the amount for which the bank’s loan $gppcomes vertical. Hence, changes
in the internal limit represent changes in loanpdyp

The internal limit is determined based on a firmépayment ability (probability
of default) and the bank’s expected loss in thenewédefault (loss given default). It can
change during the so called “commitment review” timgs, where the exposure towards

the firm is reevaluated. The commitment review nmggsttypically take place once a year

12 Bennardo et al. (2009) point out that althougliinfation sharing is expected for the most part
to mitigate the contractual externalities and exigne availability of credit it could also faciliea
opportunistic lending if the value of the assetausiag the existing debt is very volatile.

' The Swedish banking market is rather concentratil the four largest banking groups

accounting for around 80 percent of total bankisgess. At the end of 2003, there were a total of
125 banks established in Sweden.
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on a date determined at the end of the previoudimgedut they can be moved to an
earlier date if the firm’s condition changes substly. To determine a firm’s internal

limit, the committee makes use of both internalppietary information (e.g., the loan
officer’'s evaluation report) as well as externablpziinformation. For example, through
the main Swedish credit bureau, UpplysningscentrgléC), the bank can observe
whether the firm had recent repayment problems witter financial and non-financial

institutions, the firm’s external rating, the numpbamount, and value of collateral on all
outstanding bank loans as well as the number of &gplications. (The bank identities
are not revealed.) This information is updated onmoathly basis and at any point in time
the bank can obtain a report with historical datztlie past twelve montH3.

Hence, the Swedish institutional setting is sucht thanks know about past
transactions with other creditors and can learrcldyiabout the borrowers’ future
borrowing®® This provides us with a unique opportunity to gtwhether the theories on
contractual externalities are at work by studyiogvtthe internal limit changes following
the origination of loans from another bank. (Thkesas are not syndicated as otherwise
the initial creditor can fully control the borrovieloan taking behavior.) As explained
below, the bank’s response is benchmarked rel&tiwtherwise similar firms.

To obtain additional information about the firmethank dataset is merged with
accounting data from UC and it is further completednwith information from the
Swedish registration office, Bolagsverket. To daiee a firm’'s age, the firm’s date of

registration is obtained from Bolagsverket. Theilatée data from Bolagsverket allows

12 |nformation from the firm’s annual accounting staents is also provided for corporations.
¥ In addition, the Swedish firms have few bank relaships (see, for example, Ongena and

Smith (2000)). Non-exclusivity events are therefpagt of this institutional setting, providing us
with a unique laboratory to identify non-exclusivéxternalities.
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us (as well as current or prospective creditorg)dtermine whether the firm has posted
collateral on any of its outstanding loans and olesevhether a bank has a floating
charge on the firm. Data on the value of the flugttharge assets and the volatility of

their values are obtained from the firm’s accoumsiatements.

4. Methodology

To test H1 and H2 we use a matching procedure. pitasedure allows us to
benchmark the adjustment in the internal limitioht that obtain loans from other banks
(the treatment group) with the adjustment in trherimal limit of similar firms that do not
obtain loans from other banks (the control groupy. matching, we minimize the
likelihood that other factors—besides the loananfrother banks— are driving the
observed adjustments. Next, we describe in detail bur treatment and control groups

are defined as well as the firm characteristics wematch on.

A. Treatment and Control Groups: Definition and Brdstive Statistics

The treatment group consists of firms that enter gample with an exclusive
relationship with our bank and at some point duthrgsample period obtain a loan from
another bank. (We define a relationship as exctugithe firm borrows only from our
bank for at least one year and we refer to the liasn(s) from other banks as “outside
loan(s)”). We identify whether a firm obtains antside loan by comparing the bank’s
total outstanding loans to the firm with the firnttstal bank debt reported in the firm’s
annual accounting statements. This allows us t® @agear identify whether the firm

borrows from another bank.
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To investigate how the bank responds to an outeml®, we compare the internal
limits around the time of the non-exclusivity evdrigure 1 illustrates our event window.
Let t' indicate when the firm obtains a loan from anothank (i.e., when the non-
exclusivity event takes place). L&tindicate the time that the firm’s first accounting
statements following the non-exclusivity event @gorted (i.e., this is when we can first
observe the outside loan(s)) ael?2 to indicate the time of the firm’s last accounting
statements prior to the non-exclusivity event. 8itiee bank decides on the internal limit
once a year—during its annual commitment reviewtimge- there are two possibilities
about the timing of any reaction following the nexclusivity event: either the meeting is
held sometime betweet\ andt, or it is held sometime betweénandty+12. Hence, to
study how the bank reacts to the non-exclusivitgnewe compare the bank’s internal
limit betweenty-12 andte+12.'* The bank’s reaction is benchmarked relative tortrol
group which consists of similar firms that entez #ample with an exclusive relationship

with our bank and maintain this exclusive relatl@puntil to+12.

[Insert Figure 1 about here]

Due to the length of the event window and the abdd sample period, the
treatment group contains firms that obtain a laamfanother bank any time during the
period 2004:04 to 2007:12. Given that data arelavia between 2002:04 and 2008:12,
this allows us to verify that all firms enter thengple period with at least one year of an

exclusive relationship with our bank and gives ue gear after the last possible non-

1 1f the firm’s relationship with the bank is terraied prior totg+12, we use the last observed
limit betweent, andty+12. This involves 6% of the treated firms.

13



exclusivity event to observe the bank’s limittg¢12. We omit firms with an internal
limit lower than SEK 100,000 (this correspondslowit €10,000 euro) at timg12 since
such small exposures are typically determined rdthechanically”*® Similarly, we also
omit non-exclusivity events with trivial amountee externalities are expected to be
small (if any). In particular, we require that floan from the other bank is at least 1% of
the firm’s internal limit atto-12. Finally, since our goal is to investigate how tank’s
loan supply reacts to the non-exclusivity event,deenot include firms whose internal
limit at to-12 is equal to their outstanding loans at the banthese are cases where the
internal limit is binding and thus can be driventdmth demand and supply factors.

The resulting sample consists of 991 treated fwhereas the control group has
25,980 firm-year observations. Table 1 reports mjgtbee statistics for both groups.
Overall, firms that obtain a loan from another bdtle “treated group”) are larger and
faster growing firms that are typically riskierde.have worse credit histories and credit
ratings), but have more tangible assets and lazgeh flows. All in all, these results
highlight the importance of controlling as muchpassible for any firm characteristics
that may influence the bank’s internal limits. Thiso includes firm characteristics that
might only be observable to the bank (i.e., praprieinformation gathered through past

interactions with the firm). Our matching procediggeared to meet this challenge.

[Insert Table 1 about here]

B. Matching and Empirical Specifications

!> Firms may always be able to hold a company credlitl with a minimum amount. Such
amounts are typically determined mechanically. &we want to focus on strategic interactions,
we do not include such automated decisions.

14



The goal of the matching procedure is to make W droups as comparable as
possible. Firms are matched with respect to thearacteristics at timg-12. We do not
match using characteristics aftgerl2 as they could be endogenous— the firm’s leverage
ratios, for example, reflect the loans from theeotbank as well as the initial bank’s
response. The matching variables are selected wadpect to factors that are
acknowledged by the bank to be instrumental iéermination of the limits as well as
variables identified in the literature to affecetfirm’s likelihood to obtain outside loans.

In particular, apart from matching on time (montay) we also match on several
publicly observable firm characteristics such agustry, firm age, size, asset growth,
tangible assets, cash flows, external rating, awknt repayment problems. Some of
these variables are observable through the firngsoanting statements; others are
observable through the credit registry. To confool bank proprietary information we
also control for the firm’s internal limit, the désce from the limit (i.e., the difference
between the firm’s outstanding loans and its irdehlmit) as well as the interest rate on
the most recently originated loan that is outstagdat t,-12° The latter can be
particularly useful in capturing relevant firm cheteristics that are unobservable to us
but observable to the bank. We include the interast only in our most conservative
specifications as it comes at the expense of degrefreedom. Table 2 summarizes and

defines our matching variables.

[Insert Table 2 about here]

6 Note that by matching on the firm’s internal linaind the distance from the limit we also
implicitly match on the firm’s outstanding bank deb

15



The matching exercise yields 1,550 pairs corresipgntb 365 treated firm¥.
When we also match on loan interest rates the saimpkduced to 1,221 pairs and 331
treated firms. The descriptive of these two matdineated groups are reported in Table 1
(to facilitate the comparison with the control gopu

Using the matched samples, we estimate the follgwaseline model:

y=a+e, (1)

where the dependent variablg, (which we refer to as the bank's “standardized
response”) is the difference in the adjustmenthefinternal limit between the “treated”

firms and their matched “control” counterparts:

y= [Limitt0+12 / Limitt0—12]treated - [ I‘irnittoﬂz / Limitto—lz]control !

a is the constant term aral is the error term in equation (1). A negative atatistically
significant @ would indicate that banks decrease their loanlguppen a firm originates
a loan from another bank, consistent with the tiesaon contractual externalities and H1.
It would also imply the net empirical dominance tbkese theories over alternative

theories that predict an increase in the initiabaor’s willingness to lend.

" Each treated firm can be matched with more tham amtrol firm. Similarly, a control firm
could be a match for more than one treated firreafiad firms without a match are dropped.

16



To examine whether the bank’s response varies thvélsize of the outside loan
we augment equation (1) by adding the size of tiside loan scaled by total assets,

OutsideLoanas an explanatory variabfe

y =a + B,OutsideLoa+ . 2

The constant termy , measures the bank’s response wherQisideLoans zero, while

B, measures the degree to which the bank’s respargswith the size of the outside

loan. A negativeB, and a zero or insignificart would be consistent with H1.

To test H2, we augment equation (2) by introduanginteraction between the

OutsideLoarand the degree to which the initial bank’s claimes@rotectedZ:

y = a + ,OutsideLoan + $,0utsideLoan0Z + f,Z +¢. 3

The constant termg , measures the bank’s response whenQbsideLoans zero and

its claims are not protected, measures the degree to which the bank’s respargesv
with the OutsideLoarwhen its claims are not protected afid measures the difference
in the bank’s response when its claims are pradedtmally, B, measures the bank’s
response when its claims are protected andasideLoanis zero. A negatives,, a

positive £3,, and a zero or insignificart and 3, would be consistent with H2.

18 We use the value of total assett2 to avoid endogeneity problems.

17



For Z we mainly employ three indicators: a dummy vaeainldicating whether
the bank has a floating charge on the firm’'s as@étatingChargg as well as two
qualifying variables regarding the value of flogticharge asset&lpatingChargeValug
and the volatility of their value$-(oatingChargeVolatility. TheFloatingChargeValuas
equal to the value of the assets under the floatiragge scaled by total assetst2 and
the FloatingChargeVolatilityis a standardized measure of the average staddsiation
in the FloatingChargeValueover the past three years. This measure is stdizddrby

subtracting its sample mean and then dividing $gample deviation.

5. Results

We now test our two hypotheses. We first documieatitank’s average reaction
after the firm obtains a loan from another bank #mel degree to which the bank’s
reaction depends on the size of the outside lodlr). (We then examine the degree to

which the bank’s response is mitigated when itsrdeare protected (H2).

5.1. Non-Exclusivity Externalities and the SizéhefOutside Loan: Test of H1

Table 3 reports our findings with respect to H1ludm (l) reports the bank’s
average response (i.e., equation (1)). Columndduments how the bank’s response
varies with the size of the outside loan (i.e., aoun (2)). For both specifications we
match the “treated” and “control” firms with respdo all variables discussed above

except for the loan rate— the latter is added imesponding specifications reported in

18



Columns (ll) and (IV)!® Matching on the loan rate allows us to better mnfor

relevant firm characteristics that might be unobakele to us, but observable to the bank.

[Insert Table 3 about here]

Regardless of our set of matching variables, wd fmegative and statistically
significant constant term (i.e., the in equation (1)), consistent with H1. In terms of
magnitudes, we find that the bank’s internal linofs'treated” firms drop on average by
6.3% to 7.5% more than the internal limits of sanifcontrol” firms (Columns (I) and
(1M). This is consistent with banks adjusting ith@ternal limits downwards in view of
the negative externalities resulting from the alg¢dbans.

Consistent with this interpretation we also findttthe bank decreases its internal
limit more, the larger the outside loan. In ternfs nsagnitudes, we find that the
coefficient of theOutsideLoanin equation (2) ranges between -0.610** and -0t797
depending upon the matching variables, whereasdhstant term is not different from
zero (Columns (1) and (IV)}° This suggests that a 1 percentage point increaskei
OutsideLoan(i.e., the outside loan to total assets ratio)yeEses the internal limit by

0.61% to 0.80%, relative to a similar control grotijpis is economically relevant as a 1-

¥ When a firm has more than one recently origindbed that is outstanding &t— 12 we use
the highest interest rate among those loans. Reartdt similar if instead of the highest interest
rate we use the average interest rate. The regwdtsalso similar if the loan rate variable is
replaced by the bank’s internal rating. We useltha rate for the specifications reported in the
tables since ratings are sometimes missing.

2x +* * indicate statistical significance at #hl, 5, and 10 percent levels, respectively.
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standard deviation increase in t@atsideLoan(which is around 0.25 in both matched
samples) induces a drop of the limit by 16% to 18&f@ending on the specification.

All in all, our findings suggest that banks deceedbeir loan supply once
borrowers become non-exclusive and they decreaseri the larger the outside loans,
consistent with the theories on contractual extgies Next, we examine how the

bank’s response changes when its existing andefutarms are protected.

5.2. Protection of the Initial Bank’s Claims: TedtH2

Table 4 presents our findings with respect to H2 st estimate the model in
equation (3) using th&loatingChargedummy for our key explanatory variable As
mentioned earlier, a floating charge is a speaaf of collateral that automatically
carries over to future loans and thus allows thekisaexisting but also future loans to
retain seniority over outside loans. The bank'sifoare also secured by the assets under
the floating charge. Hence, the degree of protediepends on the value of the pledged
assets as well as the volatility of their valueenkk, we also estimate the model using

FloatingChargeValuandFloatingChargeVolatilityfor Z.

[Insert Table 4 about here]

In Column (1), the coefficient of th®utsideLoan fS,, is -0.654*** while the

coefficient of the interaction term with tfoatingCharge £,, is 0.678**, resulting in a

combined coefficient of 0.024, which is neither mamically nor statistically different

from zero. Consistent with H2, we also find that ttoefficient of theé~loatingCharge
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B, Is close to zero and statistically insignificaBimilar results are obtained in Column

(VI) when we also match on the loan rate. Our fgdi suggest that when the bank’s
claims are protected through a floating charge biduek does not react to the size of the
outside loan.

Column (II) of Table 4 presents our findings withespect to the

FloatingChargeValue The coefficient of theDutsideLoan S, is -0.656**, while the

coefficient of the interaction termp,, is 1.327**. This implies that a 1-standard

deviation increase in thEloatingChargeValudi.e., an increase of 0.09), decreases the
bank’s responsiveness with about 0.12. WhenRloatingChargeValues larger than
0.49, which is roughly equal to its sample meas, liank’s response becomes positive.
Similar results are obtained in Column (VII) whea also match on the loan rate.

In Column (lll) we find indeed that any given oufsiloan triggers a bigger

decrease in the bank’s willingness to lend, théadrighe volatility of the floating charge

assets. The coefficient of thHeutsideLoan £, is -0.654**, while the coefficient of

OutsideLoan*FloatingCharge f,, is 1.026** and the coefficient of
OutsideLoan*FloatingChargeVolatilitjs -2.384**?* Hence, when the volatility of the
pledged assets is 1-standard deviation more thanatlerage volatility (i.e., when
FloatingChargeVolatility equals one), the bank’s responsiveness increase?. 38y,

suggesting a floating charge on assets whose valgesolatile triggers a much larger

2 As mentioned earlier, thEloatingChargeVolatilityis standardized by subtracting the sample
mean and dividing by the standard deviation ofvilatility measure. However, results are robust
to alterations such as using a dummy variablegaals one when the volatility measure is equal

or below the 78 percentile, and equals zero otherwise. For exarfmié/atch 1 we find tha,

is -0.652**, 3, is 0.789***, and the coefficient oDutsideLoan*FloatingChargeVolatilitys -
2.735%**,
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contraction in the initial bank’s willingness tant In contrast, the presence of a floating
charge whose value is not very volatile does noeggte any reaction. Similar results are
obtained in Column (VIIl) when we also match on kben rate.

In Columns (1) and (111) we investigated the impa&é¢ FloatingChargeValueand
FloatingChargeVolatilityindividually. Next, in Columns (IV) and (IX) we ombine the
two and investigate whether a floating charge veithigh and stable value mutes the
bank’s reaction to the outside loan. We thereforeate a dummy variable,
FloatingChargeHighValueLowVolatilitywhich equals one when the value is high and
the volatility is low, and equals zero otherwféeConsistent with H2, the results in
Column (1V) show that the bank’s willingness todedoes not change in outside loans
when the dummyloatingChargeHighValueLowVolatilitgquals one (i.e. the sum of the
coefficients is -0.654-2.123+2.977=0.2). Similasukts are obtained in Column (I1X)
where we also match on the loan rate.

To further understand the role of the floating gearwe also investigate the
bank’s response when its claims are protected ¢iraagular collateral. Our indicator,
Collateral, is a dummy variable that equals one when the 'baisting debt is secured
with collateral (whose value relative to the outsiag loan is greater or equal to 80%)
and there is no floating charge on the firm, and gqual to zero otherwise. Everything

else equal, this form of collateral should be leffsctive as it does not necessarily allow

2 FloatingChargeHighValueLowVolatilitis a dummy variable that equals one if the valui®
floating charge assets is above th& pBrcentile and their volatility is below the"7percentile,
and equals zero otherwise. Similar results areimddausing alternative cut-offs. For example,

using the 50 percentile for both value and volatility we finkiat for Match 1,05, is -0.654**,

B, is -1.580% and the coefficient ddutsideLoan*FloatingChargeHighValueLowVolatilitg
2.328**,
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the bank’s future loans to retain seniority ovetsaie loans and it doesn’t automatically
carry over to the bank’s future loans. It couldwkwer, help mitigate some of the
externalities insofar as the fear of losing thedgkd assets mitigates the increased moral

hazard associated with the higher levels of delsuRs presented in Column (V) of

Table 4 suggest that this is not the case. Theficieeft of the OutsideLoan S, is -

0.664**, while the coefficient of the interactioerim, £,, is 0.294.Similar results are

obtained in Column (X) when we also match on trenleate. All in all, these findings
suggest that the explanatory power of the floatihgrge rest on its ability to protect not

only the bank’s current but also future loans.

5.3. Robustness Checks

To investigate the robustness of our findings wdope several tests. First, we
examine whether our findings could be driven by tpatential alternative stories:
anticipation and reverse causality. It is possihbg the bank could have anticipated that
a firm will search and obtain an outside loan areased its internal limit to the firm to
prevent it from searching for other banks. Henae, abserved decrease in the internal
limit could simply reflect the adjustment of theamal limit back to “normal levels”. To
the extent this is true we should observe an iseréa the internal limit just prior to the
non-exclusivity event. Reverse causality would iyplat a reduction in the internal limit
has pushed firms to a new bank. If this were twe should again observe a decrease in

internal limit before the non-exclusivity eveéfitTo investigate these two alternative

% Failure to increase the limit and accommodategtiosving needs of the firm could also be a
reason to seek outside loans. However, in the absehnegative externalities from the outside
loans, the initial bank’s internal limit to therfirshould not decrease. This alternative explanation
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stories, we examine how the internal limit behaweshe period just prior to the non-
exclusivity event i.e., betweetz—24 andto—12 Employing equations (1) and (2), but
using the earlier timing for our dependent varialte find no evidence for anticipation

or reverse causality as both and S, are close to zero and statistically insignificant.

Second, we also investigate whether decreasesimtérnal limit following the
origination of outside loans could be driven byueell cross-selling opportunities. To
measure the bank’s cross-selling potential we eynpd@ alternative indicators: a) the
number of lending products at the bank, and b)am®unt of fixed fees on lending
products. Both measures are scaled by total agsadisng either of the two measures in
equation (2) leaves our findings unaffected: is close to zero and statistically

insignificant, whiles, is negative and statistically significant. The fliceents of the

cross-selling variable itself are not statisticalignificant.
Finally, we re-estimate our models after includauglitional control variables to
control for potential loan specific characteristissch as maturity and interest rate

adjustability. Results remain robust to the in@nsof these controls.

6. Conclusions

Credit contracts are non-exclusive. While a sethaoretical papers study the
impacts of non-exclusivity on the initial crediterbehavior, up to now, no empirical
study has directly investigated the impact of nrohgsivity on the initial creditor’s

willingness to lend. In this paper, we aim to this gap by employing a unique dataset

could have accounted for our findings in Table Bistead of the internal limit we were using the
firm’s outstanding debt at the initial bank, whiinds to decrease over time when firms obtain a
new relationship and switch away from the initiahk (Farinha and Santos (2002)).

24



that allows for the first time to directly investig how a bank’s willingness to lend
changes when an exclusive borrower obtains loams &nother bank. This would not be
possible using data on the outstanding level dodiiti@s this is an equilibrium outcome
driven by both demand and supply factors.

Our findings are consistent with the theories ontaxtual externalities. We find
that when a previously exclusive firm obtains anlé@m another bank, the firm’s initial
bank decreases its internal limit to the firm ahdecreases it more the larger the size of
the outside loans. Consistent with the theoretitatature on contractual externalities,
we also find that the initial bank’s willingnesslend does not change when its existing
and future loans are protected from the increass#d In particular, we find that an
outside loan does not trigger any change in thigairbank’s willingness to lend if its
existing and future loans retain seniority overdléside loans and the claims are secured
with assets whose value is high and stable oves.tim

Our results highlight that information on countetpsexposures combined with
general collateral that extends to future loans mayigate the counterparty risk
externality— a source of problems in the functianaf credit and insurance markets and

an important factor behind several financial crises
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Figure 1: The Event Window

Firm obtains an outside loan

v

to-12 t to t+12

Outside loan is observed

Note— This figure describes the event window. Firms ettie event window with an exclusive lending
relationship with our bank. At timg an outside loan, originated #t is observed through the firm's
accounting statements. The windadw12, t;+12] captures the bank’s response to an outside loan.
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Table 1: Variable Definitions and Descriptive Statstics

Treated Control Treated (Match 1) Treated (Match 2)

Variables Definition Mean Median SD Mean Median SD| Mean Median $D aMeMedian SD
Total Assets Total assets of the firm (in 1,000 SEK) 389,000 3,093 7,600,000 129,000 2,951 3,25(,000 13,60057 2,80,20¢ 11,300 2,857 36,700
Asset Growth Total assetstdtTotal assets at12 1.119 1.017 0.717 1.105 1.009 1958 1.050 1.017 Q207 1.05D171 0.208
Tangible Assets Tangible assets / Total assets 0.716 0.814 0.270| 0.665 0.747 0282 0.793 0.867 (199 0.798680 0.194
Firm Age Firm age in years 18.828 15.000 14.601 19.352 16.000 15.202 20.425 17.00@78230.722 17.000 13.671
Cash Flow Cash flow/ Total assets 0.042  0.045 0.174 0.012 0.024 0464 0.047 0.048 (085 0.05@500 0.082
External Rating Probability of default (in %) 3.106  1.200 5.876] 2472  0.900 5878 1753 1200 2264 1792001 2.349
External Rating (1-5) dummy = 1is highest and Ibvgest credit risk rating 3.193  3.000 1118 339 3.000 .06 | 3.304 3.000 0.844 3.296 3.000 0.851
Recent Repayment Problems dummy =1 if recent repayproblem with supplier, = 0 otherwise. 0.032  0.0000.177 | 0.019  0.000 0.13g 0.000 0.000 0.p00 0.000 0.000 0.000
Internal Limit Maximum exposure to the firm in (ir0D0 SEK) 29,200 1,046 230,000 12,000 878 131000 6,468 711,80,30¢ 5,389 1,171 18,300
Internal Limit to Total Assets Internal limit / Tdtassets 0430 0.367 0.312] 0470 0.352 1.8% 0437 0411 (0208 0.438140 0.208
Distance to Limit (Internal limit- Outstanding badkbt) / Total assets 0.135 0.048 0.191 0.057 0.019 4[713880 0.036 0.11¢ 0.091 0.039 0.118
Loan Interest Rate (%) Annual interest rate of tanl(in %) 6.418  6.600 2201| 6.319 6.450 2245 6554 6550 14749 6.677006 1.671
Total Bank Debt Total bank debt (in 1,000 SEK) 20,100 940 160,000 8,256 783 81,500 5,718 1,060 25,600 4,82060 16,000
Total Bank Debt to Total Assets Total bank debtatassets 0.370  0.319 0.265| 0422 0314 1811 0401 0.376 (203 0.40B760 0.202
Outside Loan Outside loan (i.e. loan initiated dtestbank) / Total assets 0.179  0.055 0.5p3 - - 1 0.134 70.08.257| 0.127 0.046 0.242
Outside Loan to Internal Limit Outside loan/ Intelrirait 0.781  0.146 3.708 - - - 0.393 0.109 0.899 0.374 0.105 0.854
Adjustment [Limitg+12/Limit t,-12] Treated- 1 -0.062 -0.073 0.783 - - - -0.104 -0.063 0.404 -0.101 -0.064504.
Floating Charge dummy =1if debt is secured witlatilog charge, zero otherwise 0.066  0.000 0.248 - - 0.088000 0.253 0.066 0.000 0.249
Floating Charge Value Value of movables to totalets (if floating charge=1) 0432  0.469 0.123 - - - 0.457.47D0 0.090 0469 0.483 0.075
Floating Charge Volatility Volatility of movablesif floating charge = 1) 0.074  0.036 0.10p - - - 0.083 0.032.137| 0.077 0.028 0.140
Floating Charge High Value Low Volatility | dummy=1flibating charge, high value (top 75 p) and lowatiity (low 75 p)[ 0.027  0.000 0.163 - - - 0.033  0.000 7.033 0.000 0.180
Collateral dummy=1 if collateral value >80% of tol@nk debt 0.209  0.000 0.40 0.216  0.000 0412 0.249 0.00433[00.236 0.000 0.425
#0bs 991 25,980 365 331

Note— We report the mean, median and standard deviéBibh for the treated group, the control group,tteated group after the first (Treated (Match 1 a
second matching procedure (Treated (Match 2)).rmatching variables and procedure are in Table 2.
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Table 2: Definition of Matching Variables

Matching Variables Match|l MatcH 2 # Possible Values

Public

A. Basic characteristics

1. Period: Month X X 45 2003:04 - 2006:12

2. Industry X X 46 Two digit NACE codes

3. Firmage X X 2 =1ifthe firmis younger then 10 years, and zettoerwise

4. Total Assets X X 2 =1ifthe matched firm has a similar total asqeting a (-40%, +40%) window), and =0 otherwise

5. Asset Growth X X 2 =1ifthe matched firm has a similar assets groawtting (t0-24, t0-12) (using a (-40%, +40%) windpand =0 otherwise
6. Tangible Assets X X 2 =1ifthe matched firm has a similar tangible @sde total assets (using a (-40%, +40%) windomjl a0 otherwise

B. Performance characteristicg

7. Cash Flow X X 2 =1ifthe matched firm has a similar EBITDA toabassets (using a (-25%, +25%) window), and =@wtise

C. Risk characteristics

8. BExternal Rating X X 5 (1-5) corresponding to a PD in the [8.05%), 100&09%, 8.05%), [0.75%, 3.05%), [0.25%, 0.75%), gh@.25%) range
9. Recent Repayment Problens X X 2=1if the firm defaulted on any payments during tist 24 months

Private

D. Credit supply characteristi¢s

10. Internal Limit X X 2 =1ifthe matched firm has a similar internalfifising a (-40%, +40%) window), and =0 otherwise

11. Distance to Limit X X 2 =1ifthe matched firm has a similar outstandiredptto internal limit ratio (using a (-40%, +40%hdow), and =0 otherwise
E. Internal rating

12. Loan Interest Rate X 3 =1ifthe matched firm hasmilar loan interest rate (using a (-40%, +4@#apow), and =0 otherwise

Note— The table reports the variables included in the tmatching procedures (Match 1 and Match 2), thrabrar of possible values (#) and a list of values fo
each matching variable.
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Table 3: Non-Exclusivity Externalities and the Sizeof the Outside Loan: Test of H:

Dependent variable: [Limijg12/Limit t,-12] Treated-  [Limit t,+12/Limit t,-12]control

0] () () (v)
Match 1 Match 1 Match 2 Match 2
Number of Observations (Matched Pairs) 1,550 1,55( 211,2 1,221
Number of Treated Firms 365 365 331 331
Intercept -0.063* 0.018 -0.075** 0.026
(-1.839) (0.406) (-2.031) (0.581)
QutsideLoan -0.610** -0.797***
(-2.325) (-3.475)
3 - 0.03 - 0.04

Note— The table reports results from matched regressietating the standardized response in the
internal limit to a constant term (columns (I) gihid)) and to the size of outside loan (i.e. loaoyded by
another bank; columns (ll) and (IV)). Columns (Rda(ll) report the results for the first matching
procedure (Match 1) whereas columns (lll) and (tkpse for the second procedure (Match 2). The
definitions of all variables and matching procedusee provided in Table 2. We weigh each obsemdtjo
one over the number matched control group firmsefach treated firm. T-statistics calculated on sbbu
standard errors, clustered on a treated-firm least, reported in parenthesis. *** ** and * indiea
significance at the 1%, 5%, and 10% level, respelti
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Table 4: Non-Exclusivity Externalities and Prote cton of Initial Creditor's Claims: Test of H2

Dependent variable: [Limjf-12/Limit t-12] Treated- [Limitty+12/Limit t,-12]control

0] (I (D) (V) M M) (Vi) (Vi) (1X) X)
Match1l Match1l Match1l Matchl Matchfl Match2 Match2 téha2 Match2  Match 2
Number of Observations (Matched Pairs) 1,550 1,550 501,5 1,550 1,550 1,221 1,221 1,221 1,221 1,221
Number of Treated Firms 365 365 365 365 365 331 331 331 331 31 3
Intercept 0.021 0.021 0.022 0.021 0.047 0.032 0.033 0.032 0.032 0.051
(0.455) (0.444) (0.464) (0.455) (0.911) (0.716) (0.726) .70®) (0.715) (1.011)
OutsideLoan -0.654** -0.656** -0.654** -0.654** -0.664** | -0.871*** -0.873** -0.871*** -0.871*** -0.869***
(-2.446) (-2.460) (-2.444) (-2.445) (-2.013 (-4.160) (49) (-4.160) (-4.157) (-3.281)
FloatingCharge -0.036 -0.004 0.135 -0.059 -0.068 0.125
(-0.245) (-0.021) (1.281) (-0.370) (-0.365) (1.006)
OutsideLoan x FloatingCharge 0.678** 1.026** -2.123** 0.936*** 1.299*** -1.157**
(2.012) (2.566) (-2.456) (3.357) (3.464) (-2.517)
FloatingChargeValue -0.047 -0.125
(-0.136) (-0.343)
OutsideLoan x FloatingChargeValue 1.327** 1.776%**
(2.180) (3.399)
FloatingChargeVolatility 0.111 0.155
(0.751) (1.040)
OutsideLoan x FloatingChargeVolatility -2.384** -2.424%
(-2.325) (-1.891)
FloatingChargeHighValueLowVolatility -0.195 -0.165
(-0.661) (-0.249)
OutsideLoan x FloatingChargeHighValueLowVolatility 2.977%** 1.733*
(3.489) (1.795)
Collateral -0.139 -0.134
(-1.617) (-1.530)
OutsideLoan x Collateral 0.294 0.388
(0.716) (1.028)
R? 0.03 0.03 0.03 0.04 0.03 0.05 0.05 0.05 0.05 0.05

Note: The table reports results from matched regressiefating the standardized response in the intéimi to a set of explanatory variables. Coluniiisto (V)
report the results for the first matching procediMatch 1) whereas columns (VI) to (X) report tleeresponding results for the second matching praee(Match 2).
The definitions of all variables are provided inblea2. We weigh each observation by one over thelmn of matched control-group firms for each trddtem. T-
statistics calculated on robust standard errousteted on a treated-firm level, are reported nephesis. ***, **, and * indicate significance #te 1%, 5%, and 10%

level, respectively.
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