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Abstract

Theory shows that the non-exclusivity of finanaahtracts generates important negative
contractual externalities. Employing a unique dettawe identify how these externalities
affect credit availability. Using internal informiah on a creditor’s willingness to lend, we
find that a creditor reduces its willingness todea a borrower when the borrower obtains
a loan at another creditor (“outside loan”). Cotesis with the theoretical literature, the
effect is more pronounced the larger the outsidedcand it is muted if the initial lender’s
existing and future loans retain seniority oversalg loans and are secured with valuable
collateral.

JEL Classification Numbers: G21, G34, L13, L14.
Keywords: non-exclusivity, contractual externastieredit supply, debt seniority.

* The authors thank Viral Acharya, Andrea Attar, Becker, Alberto Bennardo, Dion Bongaerts, Fabio
Braggion, Peter De Marzo, Carlo Favero, Mark FlapnAbe de Jong, Niklas Koérling, Laurent Linnemer,
Jose Liberti, Lars Norden, Steven Ongena, MarcoaRagChristine Parlour, Mitchell Petersen, Kasper
Roszbach, Francesco Saita, Bogdan Stacescu, RhhaBt Hannes Wagner as well as conference and
seminar participants at the 2012 Financial Inteiatéxh Research Society Meetings (Minneapolis), 2201
CESilfo Applied Micro Conference (Munich), 2012 Anoain Finance Association Meetings (Chicago), 2011
European Finance Association Meetings (StockhoRO)f,1 CEPR-ESSFM Meeting (Gerzensee), Norges
Bank Workshop on Financial Intermediation (Osld), Bnance Workshop (Brussels), Bocconi University,
De Nederlandsche Bank, European Central Bank, ESMMboldt, Federal Reserve Bank of Philadelphia,
RSM Rotterdam, Tilburg University, University of @ys, University of Naples Federico Il, and Univigrs

of Maynooth for helpful comments. The views expeesfn this paper are solely the responsibility fod t
authors and should not be interpreted as reflectimg views of the Executive Board of the Sveriges
Riksbank.



1. Introduction

Financial contracts are non-exclusive. In credirkets, for example, borrowers
cannot credibly commit to take loans from at mose areditor and creditors cannot
completely prevent borrowers from taking creditnfr@thers. This is because contracts
cannot be made fully contingent on loans from ottreditors and in particular on future
creditors who have not yet lent to the borrowerctSloans, however, could adversely
affect a borrower’s probability of repayment by eswating moral hazard and incentives
for strategic default (e.g., Bizer and DeMarzo @Pand Parlour and Rajan (2001)). The
prospect of such loans is expected to worsen thewer's access and terms of credit.
When non-exclusivity is pervasive and cannot betaiored, it could also lead to
overborrowing, high rates of default, credit ratiay and market freezés.

The non-exclusivity of credit contracts has played important role in several
financial crises such as the Latin-American delsi€in the 1970s and the Asian crisis in
the 1990s (Radelet and Sachs (1998) and Bisin araik@h (2004)). Non-exclusivity has
also been identified as an important factor belinedhigh interest rates and default rates in
the consumer credit card market (Parlour and R&#&®1)). More recently, the non-
exclusivity in the credit derivatives market haay@d a central role in the financial crisis
of 2007-2008. Acharya and Bisin (2011), for examplgue that the non-exclusivity of
financial contracts coupled with the opacity of tbxeer-the-counter (OTC) markets—
where credit default swaps (CDS) trade— played rdrakrole in the current financial

crisis by creating severe counterparty risk ext@res. The risk that a party—in this case

! Several theoretical papers studied the role ofexatusivity in financial contracting. See, among
others, Bizer and DeMarzo (1992), Kahn and Mooldee(jL998), Parlour and Rajan (2001), Bisin
and Guaitoli (2004), Bennardo et al. (2009), anthiAet al. (2010) for a theoretical analysis of
non-exclusivity in different game-theoretic setSng



the seller of a CDS— might not be able to fulfifi future obligations depends largely on
other, often subsequent, exposures. In a theoretiodel, the authors show that more
transparency on counterparty risk exposures inQRE€ market could have helped the
contracting parties to internalize the externaditie

These insights are in line with parallel theordtigsork on the role of the
institutional framework on credit markets. Collaleand credit registries, for example,
could help creditors protect their claims and tHhaspen the impact of non-exclusivity on
credit availability. Collateral, whose effectiveeuss facilitated by a collateral registry,
could mitigate moral hazard and incentives fortetge default (Holmstrém and Tirole
(1997) and Parlour and Rajan (2001)). Credit regstcould in some cases allow lenders
to effectively employ ex-post punishment to enfoeselusivity or mitigate the resulting
externalities by conditioning their terms on lo&msn others (Bennardo et al. (2009)).

Despite the substantial theoretical work on the aotpof non-exclusivity on
financial contracts and its role in major financtaises up to now, no direct test of the
impact of non-exclusivity on credit availability wgossible due to lack of adequate data.
This paper aims to fill this void by employing aigue dataset containing information on a
creditor’s internal limit to the borrower both befoand after a non-exclusivity event
realizes. The internal limit indicates the maximamount this creditor is willing to lend to
a borrower; it represents the amount for which laak’s loan supply becomes vertical.
Changes in the internal limit represent changesloem supply. Hence, using this
information, we investigate how a creditor's willimess to lend reacts after a firm with
whom it held an exclusive relationship acquiresiofiom other creditors, which we refer

to as “outside loans”. This would not be possibding data on the outstanding level of



credit as this is an equilibrium outcome drivenhbloy demand and supply factors whereas
the theory concerns supply effects. The empiricallysis takes place in a setting where
individual trades with other creditors can be obedrand contractual features, such as
collateral, can be employed more effectively.

Our empirical evidence is consistent with the tieoon contractual externalities.
We find that when a previously exclusive firm, obsaa loan from another bank, the
firm’s initial bank decreases its internal limitttee firm and it decreases it more the larger
the size of the outside loans. We find that $1 feomther bank leads to a decrease in the
initial bank’s willingness to lend by 34 to 50 cenAs explained later, these estimates
should be viewed as a lower bound on the effedhefnegative externalities on credit
availability and are not driven by reverse caugalimitted variable bias, or a reduced
ability to extract rents. Consistent with the thedmal literature on contractual
externalities, we also find that the initial banlglingness to lend does not change when
its existing and future loans are protected fromititreased risk of default. In particular,
we find that an outside loan does not trigger amnge in the initial bank’s willingness to
lend if its existing and future loans retain seityoover the outside loarsnd the claims
are secured with assets whose value is high aht&siaer time.

While there have not been direct investigationshef non-exclusivity externality
using information on a bank’s credit supply, sevpapers have investigated the reasons
and the impact of establishing single versus mialtgank relationships. Some studies have
found that older and larger firms and firms in coi@s with a lower degree of judicial
efficiency are more likely to maintain multiple agébnships (for an overview of the

empirical studies see e.g., Degryse, Kim and On¢20@9)). Some papers also find that



firms that borrow from multiple banks are of lowgrality (see, for example, Petersen and
Rajan (1994)). Farinha and Santos (2002) follow debt share of firms after initiating
multiple relationships. They find that the bank lwivhich the firm had an exclusive
relationship only provided about half of the firnbank debt after three years. While the
findings are overall consistent with the presené€esignificant negative externalities
stemming from the non-exclusivity of loan contradtsese studies do not identify the
driving force behind these associations as theyaadisentangle demand and supply
factors. For example, the initial bank’s debt shaey decrease as the firm demands fewer
loans from that bank. Our paper in contrast ide#ifhow the initial bank’s supply is
modified as we observe the initial bank’s maximuitingness to lend to the firm.

The remainder of the paper is organized as foll&estion 2 reviews the literature
and develops two testable hypotheses. Section Semi® the data and the institutional
setting, while Section 4 describes our identificatistrategy. Section 5 discusses our

results and various robustness checks and Sectiondudes.

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

To structure our empirical analysis, we discussetktant theoretical literature and
summarize the key insights in two testable hypabedNe also briefly review the
institutional environment to better position ouudst into this literature. Finally, we
discuss alternative theories and their implicatifmmour analysis.

As mentioned earlier, the inefficiencies resultiirgm the non-exclusivity of
financial contracts are addressed in several thieatgapers, each highlighting different

sources of the resulting externalities. Regarddéske model employed, additional outside



lending imposes externalities on the existing lenty increasing the borrower’s
probability of default— the specific channel varasoss models.

In Bizer and DeMarzo (1992) and Bennardo et al0@2@n outside loan imposes
an externality on prior debt by exacerbating therdwer's moral hazardincentives.
Everything else equal, a higher total indebtedmreskices the borrower’'s work effort
leading to higher probability of default as in Hatmdm (1979) and Holmstrém and Tirole
(1997). The outside loan imposes an externalitgxisting debt because the terms of the
loan do not reflect the resulting devaluation af #xisting debt. This is in contrast to a
one-creditor environment where all effects fromitiddal loans are internalized. Because
new lenders do not pay for the externality they as® on existing debt, they can offer
loans with more attractive termsAs a result borrowers cannot credibly commit to
exclusivity. Recognizing the possibility of futuoaitside loans, the initial creditor requires
higher interest rates for any given loan (or pdfedently lends a smaller amount for any
given interest rate) than it would if borrowers ltbeommit to exclusivity. This in turn
decreases the maximum amount of loans that thewerrcan support.

In Parlour and Rajan (2001) and Bennardo et aDg2€he non-exclusivity creates
incentives for strategic default. 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, ethesentives increase in the total

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



amount borrowed. Multiple lending in this settinge@tes a negative externality to all
lenders as each loan increases the default righeodthers, which inhibits competition and
undermines the availability and the terms of ctédiben the externalities are pervasive, it
could also result in credit rationing (Bennardale{2009)).

Overall, the theories on contractual externalitmsdict that when a borrower
obtains a loan from another creditor, the maximumoant that the borrower’s initial
creditor will be willing to lend to this borrowehsuld decrease and it should decrease

more the larger the outside lo&ithis motivates our first testable hypothesis:

(H1) The theory on contractual externalities predidtattwhen a borrower obtains an
outside loan, the maximum amount that the initr@ddor will be willing to lend to the

borrower will decrease and it will decrease more targer the outside loan.

Creditors could employ several contractual featucesnitigate the externalities
resulting from the non-exclusivity of debt contsactFor example, they could use
covenantghat make loan terms contingent on future borrgwinom other sources. Such

covenants, however, are not widely used becausg ittieoduce other inefficiencies.

® In Bizer and DeMarzo (1992), for example, a radidgnitial creditor anticipates the firm may seek
additional loans up to the creditor’s willingneedend. These additional loans may be taken at the
initial creditor or outside creditors. If the irticreditor correctly anticipated the externalitiesn
outside loans in its pricing of prior debt, when @utside loan is obtained, the initial creditor's
willingness to lend to the borrower should dropdnyequal amount. A smaller drop is expected
when the initial creditor’s willingness to lendgartially lower in anticipation of an outside loan.

* For example, with the use of debt covenants aesiitould permit future borrowing only with the
approval of existing creditors. This, however, wbglve veto power to existing creditors and open
the door to hold-up problems (see, for example ttsand Warner (1979) and Bizer and DeMarzo
(1992)). Although hold-up problems could be mitaghtf contracts could specify ex ante the exact
circumstances under which borrowing would be alldwaesigning fully state-contingent contracts
is very difficult in practice and often prohibitilyeexpensive. Making debt callable is an alterrativ



Moreover, as Attar et al. (2010) point out, thdigbof covenants to enforce exclusivity is
bounded by limited liability; in some cases covdranay even aggravate the problem by
creating incentives for opportunistic lending.

Another approach, first discussed in Fama and M{ll®72), is toprioritize debt
(i.e., allow the borrower’'s existing debt to retaseniority over new loans). While
prioritization avoids dilution of prior debt, Bizemd DeMarzo (1992) point out that this
will not solve the externalities from sequentiaintracting if the higher levels of debt
increase the incentives for moral hazard. Askingrdweers to pledgecollateral could
mitigate the increased incentive for moral hazaed the fear of losing the pledged assets
could induce high effort (Holmstrém and Tirole (Z99° According to Parlour and Rajan
(2001), collateral could also be interpreted a®m@mmitment to accept only one contract
since it is by definition a non-exempt aset.

A floating chargeon the borrower’s assets—a special form of caléhthat carries
over to future loans— could be an effective waynitigate the contractual externalities as
it allows the initial creditor’s existing and futidoans to retain seniority over future

outside loansind at the same time curtails incentives for moradndzand strategic default

mechanism. As pointed out in Bizer and DeMarzo 2)9¢his would solve the problem only if the
call price equals the fair market value of debtha absence of further borrowing. For this to be
true the contract would either have to specifyfiemarket value ex ante, which is as complex as
writing a fully state-contingent contract or bake tall price on the ex post market price of debt,
which again gives 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 andwinan (1993), Albuquerque and Hopenhayan
(2004)) and costly state verification (e.g., Towrns€1979), Gale and Hellwig (1985), Williamson
(1986), and Boyd and Smith (1994)).

® In the context of Attar et al. (2010) valuablelatdral could be viewed as a way to sidestep
limited liability (i.e., an alternative to usingus to enforce unlimited liability).



resulting from the higher levels of debfThe degree to which a floating charge will
mitigate the externalities from outside loans dejsgoositively on the value of the pledged
assets and negatively on the volatility of theiluea (see, for example, Bennardo et al.
(2009)). If, for example, the initial creditor'sds in the event of default is negligible, an
outside loan will not impose any externalities e existing lender and thus should not
trigger any changes in its willingness lend. Regutallateral might not solve the

externalities as it does not extend to future lodrigs leads us to our second testable

hypothesis:

(H2) The theory on contractual externalities predi¢tattan outside loan will not trigger a
change in the initial creditor’s willingness to knf the initial creditor's existing and

future claims are fully protected.

H1 and H2 are tested in the context of a moderrkibgrsystem, where collateral
and credit registries are operational, allowingllens to mitigate the negative externalities
from the non-exclusivity of loan contracts. Evergth else equal, collateral registries
facilitate the effective use of collateral (Hasetmaet al. (2010)). Similarly, information
sharing through credit registries could allow leisd® mitigate the negative externalities

by conditioning their offers on future borrower bglor (see, for example, Bennardo et al.

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



(2009))® Before turning to a detailed description of ourtadand the institutional
framework we briefly discuss the predictions oéaiative theories.

In addition to the literature on contractual exsdities, alternative theories predict
that multiple financing sources may actually deseethe borrower’s probability of default,
and thus increase the initial creditor’s willingade lend. (The outside loan and the initial
bank’s willingness to lend are complements.) Thisild happen, for example, if the
outside loans facilitate a worthwhile project tha initial creditor could not finance alone
(e.g., due to lack of sufficient liquidity as in egiache et al. (2001) or a too large
exposure to the borrower as in Hertzberg et al11Pd In sharp contrast with H1, an
outside loan in this case should increase thealnatieditor’'s willingness to lend and it
should increase it more the larger the outside.lbkemce, finding evidence consistent with
H1 would not necessarily imply that these alteneatheories are not at work. It would
only imply that the theories on contractual extéties are at work and that they are

sufficiently important to dominate empirically.

3. Data and Institutional Setting

& Bennardo et al. (2009) point out that althougliinfation sharing is expected for the most part to
mitigate the contractual externalities and exparal dvailability of credit it could also facilitate
opportunistic lending if the value of the assetsusiag the existing debt is very volatile. See also
Attar et al. (2010) on the limitations of covenadte to limited liability.

® Hertzberg et al. (2011) write that “a bank’s ogtimevel of lending is ... due to the
complementarity, increasing in the expected le¥ééinding of another bank (p.386).” In addition,
the willingness of another lender to extend credita borrower could also be perceived as a
positive signal about the borrower’s quality (eBjais and Gollier (1997)). A signal from another
lender could be particularly useful when the ihit@editor is relatively uninformed or the
prospects of the borrower are uncertain.



The paper makes use of a unique dataset contad@tagled information on all
corporate clients of one of the four largest bank8weden'® The dataset contains detailed
information on the contract and performance charetics of all commercial loans
between April 2002 and December 2008 as well agnmdtion about the borrowing firm.
For each loan, we observe the origination and ritatdates, type of credit, loan amount,
interest rate, fees, collateral as well as its sgbent performance. For each firm, we
observe its industry, ownership structure, creitdny, credit scores as well as the bank’s
internal limit to the firm—our key variable.

A bank’s internal limit to a firm indicates the maum amount that the bank is
willing to lend to the firm. In economic termsjrdicates the amount for which the bank’s
loan supply becomes vertical. Hence, changes innteenal limit represent changes in
loan supply. Loan officers are not allowed to grimains that exceed the limit— they can
only lend up to that amount. The internal limite aot directly communicated to firms as
they do not involve a commitment from the bahRhis is in sharp contrast to credit lines
that are communicated and are typically commitfed.

A firm’s internal limit is determined based on tien’s repayment ability. It can
change during the so called “limit review” meetingghere the maximum exposure

towards the firm is reevaluated. The meetings alpicdake place once a year on a date

1 The Swedish banking market is rather concentratégt the four largest banking groups
accounting for around 80 percent of total bankisgeés. At the end of 2003, there were a total of
125 banks established in Sweden.

1 Although the internal limit is not directly commugaied, firms could indirectly learn their
internal limits when they become binding. We rettorthis in the next section when we discuss
our methodology.

12 The extant empirical literature has employed lioksredit to study several aspects of the credit

markets such as credit constraints and default(gek, for example, Sufi (2009), Jiménez et al.
(2009), and Norden and Weber (2010)).
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determined at the end of the previous meetingihmy can be moved to an earlier date if
the firm’s condition changes substantially (e.d., the firm has new investment
opportunities or the firm’s condition deteriorategbstantially). To determine a firm’'s
internal limit, the committee makes use of botteinal proprietary information (e.g., the
loan officer's evaluation report) as well as ex&rpublic information. For example,
through the main Swedish credit bureau, Upplysrdegsalen (UC), the bank can observe
whether the firm had recent repayment problems wvather banks and non-bank
counterparties, the firm’s external rating, the em amount, and value of collateral on all
outstanding bank loans as well as the number of é&gglications. (The bank identities are
not revealed.) This information is updated montuhgl at any point in time the bank can
obtain a report with historical data for the pagtlve monthg?

Hence, the Swedish institutional setting is sucht thanks know about past
transactions with other creditors and can learnckiyi about the borrowers’ future
borrowing. In addition, Swedish firms have few baelationships (see e.g., Ongena and
Smith (2000)). Non-exclusivity events are therefpest of this institutional setting.his
provides us with a unique opportunity to study weetthe theories on contractual
externalities are at work by studying how the in&rlimit changes following the
origination of loans from another bank. (These foare not syndicated as otherwise the
initial creditor can fully control the borrower’sdn taking behavior.) As explained below,
the bank’s response is benchmarked relative tawtbe similar firms.

To obtain additional information about the firmetbank dataset is merged with

accounting data from the main credit bureau, UQ] arformation from the Swedish

'3 Information from the firm’s annual accounting staents is also provided for corporations.
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registration office, Bolagsverket. In particular,determine a firm’s age, the firm’s date of
registration is obtained from Bolagsverket. Theilalée information from Bolagsverket
allows us (as well as current or prospective lesidey determine whether the firm has
posted collateral on any of its outstanding loand abserve whether a lender has a
floating charge on the firm. Data on the value aothtility of the floating charge assets

are obtained from the bank dataset and the firetsanting statements.

4. Methodology

To test H1 and H2 we use a matching procedure. ptosedure allows us to
benchmark the adjustment in the internal limitiaihg that obtain loans from other banks
(the treatment group) with the adjustment in titerimal limit of similar firms that do not
obtain loans from other banks (the control gro&ilar firms are obtained by matching
on several firm characteristics at the time of tio®-exclusivity event. By matching, we
minimize the likelihood that other factors—besidée loans from other banks— are
driving the observed adjustments. Next, we descmibeletail how our treatment and

control groups are defined as well as the firm abt@ristics that we match on.

A. Treatment and Control Groups: Definition and Prastive Statistics
The treatment groupconsists of firms that enter the sample with anlestve

relationship with our bank and at some point dutimg sample period obtain a loan from

* The law determines the types of assets that cauebiged under a floating charge claim and the
creditors’ rights when a borrower defaults. As @02, a floating charge includes inventory,
accounts receivable, equipment, real estate, fiabassets such as cash, bank deposits, bonds, and
stocks and can be invoked during bankruptcy likeeotcollateral types (see Lag (2003:528) om
Foretagsinteckningar and Cerqgueiro et al. (20BH3hks typically combine a floating charge with

a negative pledge clause to ensure the priorityahtk of the floating charge.
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another bank. (We define a relationship as exctudivthe firm borrows only from our
bank for at least one year and we refer to theé fan(s) from other banks as “outside
loan(s)”.) We identify whether a firm obtains artside loan by comparing the bank’s total
outstanding loans to the firm with the firm’s totadnk debt reported in the firm’s annual
accounting statements. This allows us to once rigleatify whether a firm borrows from
another bank.

To investigate how the bank responds to an outsigi®, we compare the internal
limits around the time of the non-exclusivity eveligure 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&t indicate the time that the firm’s first accounting
statements following the non-exclusivity event egported (i.e., this is when we can first
observe the outside loan(s)) anel2 to indicate the time of the firm’s last accounting
statements prior to the non-exclusivity event. 8ititee bank decides on the internal limit
once a year—during its annual limit review meetinghere are two possibilities about the
timing of any reaction following the non-exclusivievent: either the meeting is held
sometime betweeti andty or it is held sometime betwegnandty+12. Hence, to evaluate
how the bank reacts to the non-exclusivity eventsivgly the change in bank’s internal

limit betweento-12 andto+12 (i.e., theLimit, ,,, - Limit, _,, of the treated firms)’

[Insert Figure 1 about here]

'3 |f the firm’s relationship with the bank is terraied prior tdg+12, we use the last observed limit
betweent, andty+12. This involves 6% of the treated firms. About 5%Swedish firms have
accounting periods longer than one year. We exdlualee firms from our sample.

13



Due to the length of the event window and the abd# 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 ne gear after the last possible non-
exclusivity event to observe the bank’s limit@tl2. We omit firms with an internal limit
lower than SEK 100,000 (this corresponds to ardu8814,000) at timéy-12 since such
small exposures are typically determined ratherctmaaically”*® Similarly, we do not
include non-exclusivity events with amounts lesmth percent of the firm’s internal limit
attp-12 as these may stem from noise in combining diffedaté sources and externalities
are expected to be small (if any). Finally, since goal is to investigate how the bank’s
loan supply reacts to the non-exclusivity event, deenot include firms whose internal
limit at to-12is binding (i.e., it is equal to their outstandingns and unused credit lines at
to-12) and thus can be driven by both demand and sdagplgrs.

This yields a total of 991 treated firms. Figureeports the number of treated firms
in each year as a percentage of the firms withxatusive lending relationship for which
the internal limit is not binding. As can be obsshin Figure 2, this percentage is fairly
constant over time, ranging between 4.5 and 5.6epérwhich is comparable to switching
rates found in other studies (e.g., using data fRmmugal and Bolivia, Farinha and Santos

(2002) and loannidou and Ongena (2010) report rate4 and 4.5 percent per year,

respectively).

'8 For example, firms may hold a company credit agith a minimum amount. Since we want to
focus on strategic interactions, we do not inclsideh automated decisions.

14



[Insert Figure 2 about here]

In Table 1 we compare the characteristics of tlatéd firms relative to the
“universe” of firms with our bank (i.e., all firmwith an outstanding loan at our bank
during the sample period). Compared to the “universe”, the treated firms taster
growing firms with more tangible assets, lower célsiwvs, higher risk of default (e.g.,
higher default probabilities, worse credit ratingad worse credit histories), larger limits
relative to their assets, larger distance to limitd higher interest rates on outstanding
debt!® Overall, these differences suggest that the wefitens are not a random draw of
the population and highlight the importance of colling as much as possible for firm
characteristics that may influence the bank’s mdefimits as well as the probability of

obtaining an outside loan. Our matching procedsigeared to meet this challentje.

[Insert Table 1 about here]

" For the treated firms, we report their charactiegsust prior to the outside loan (i.e.,tafl2).
Hence, the number of observations is equal to timmber of unique treated firms. For the
“universe”, we report their characteristics for theriod they maintained a lending relationship
with our bank, which yields 51,164 firm-year obsgions for 19,197 unique firms.

'8 Approximately 60% of the average treated and obfitms’ debt is bank debt. Non-bank debt
consists almost entirely of trade credit for bdik treated and the control firms as most of these
firms do not have access to the bond market, aaygharacteristic of small and medium sized
enterprises with single banking relationships.

9 We rely on matching per individual firm characséid rather than on a propensity score. This
matching procedure ensures firms are similar onfilmti characteristics. The propensity score
methodology is often criticized because the sameesmay be given to firms with very different

characteristics.
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We begin by identifying a possible set of contiomnf. This includes firms that,
like the treated firms, have an exclusive relatpsvith our bank at;-12 for at least one
year, but unlike the treated firms retain this agole relationship for at least until the end
of the event windowtg+12.2° Using information from the accounting statemetits,credit
registry, and the bank dataset we match the twaupgrowith respect to several
characteristics at the beginning of the event wimde-12. By matching we select the sub-
sample of treated firms for which a similar contfioln can be found and we benchmark
the bank’s adjustment in the limit relative to tmeatched control” firm over the same

).

period (i.e., usindLimit, ., - Limit, _,,)

treated

- (Limitt0+12 - Limitto_lz)

control

The matching variables are selected with respetaditors that are acknowledged
by the bank to be instrumental in its determinatibthe limits as well as variables that are
identified in the literature to affect a firm’'s ékhood of obtaining an outside loan (i.e., the
likelihood of replacing or adding a banking relasaip)?* Hence, apart from matching on
calendar-time, the identity of the initial bankdakey relationship characteristics through
the way we define the eligible set of control fiimse also match on several firm
characteristics. This includes publicly observalfien characteristics as well as
characteristics that might only be observable te thitial bank (i.e., proprietary

information gathered through past interactions).

%% In robustness checks, presented in Section SpkE 2lso require that the control firm got a loan
from the initial bank of similar size to the treditirm’s outside loan betwedp-12 andt, (i.e., we
require that during the same period the matcheasfinad a similar demand for loans).

2l See, for example, Detragiache et al. (2000), Omgemd Smith (2001), Farinha and Santos
(2002), Berger et al. (2005), and Gopalan et &112. Our bank was not involved in a merger
during our sample period (see, for example, Sapi€2902) and Degryse et al. (2011) for the
effects of bank mergers on loan contracts and ihento seek outside loans).
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The set of publicly observable firm characteristredudes industry, age, size, asset
growth, tangible assets, cash flows, indicatorkewérage such as total debt to total assets
and total bank debt to total assets, external trating, and indicators of recent repayment
problems. Some of these variables are observableigtand other banks) through the
firm’s accounting statements. Others are observioteigh the credit registry. To control
for bank proprietary information we also match be firm’s internal limit, the distance to
limit (i.e., the difference between the firm’s imal limit and its outstanding bank debt and
committed but unused credit lines), and the intera® on the most recently originated
inside loar?? The internal variables can be particularly uséfutapturing relevant firm
characteristics that are unobservable to us, bsgrehble to the initial bank and thus key
in the determination of the firm’s internal limiha@ incentives to seek an outside loan.
These internal variables are included only in oosthtonservative matching set (Match 2)
as they come at the expense of degrees of freeflable 2 summarizes and defines our

matching variables.

[Insert Table 2 about here]

The matching exercise yields 1,421 pairs corresipgntb 350 treated firms and

1,170 control firms (Match 1 When we also match on the internal variablesstmaple

22 \When a firm has more than one recently originégad outstanding dt — 12 we use the highest
interest rate among those loans. Similar resuftsobtained if we use the average interest rate or
the bank’s internal rating instead. Matching on ititerest rate as opposed to ratings is preferred
for the specifications presented in the tables beethe ratings are sometimes missing.

28 Each treated firm can be matched with more tham @mtrol firm. Similarly, a control firm
could be a match for more than one treated firreafigd firms without a match are dropped.
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is reduced to 549 pairs with 207 treated firms &0d control firms (Match 2). The

descriptive statistics of the two “matched treatgpbups are reported in Table 1 to
facilitate comparison with respect to the 991 wdafirms that we identified and the
“universe” of firms with our bank. The treated fsnfor which a match can be found are
overall better than their 991 treated counterpditigy are older firms, with more tangible
assets, higher cash flows, higher leverage ratind,a lower risk of default (e.g., lower
default probabilities and perfect credit historieEhey also have smaller outside loans

relative to their total assets.

B. Empirical Specifications

Using the matched samples, we estimate the foligwaseline model:

y =+, (1)

wherey is the difference in the adjustment of the interinait between the

“treated” firms and their matched “control” firmsaed by their respective total assets at

to-12 (we refer to this variable as the bank’s “stantdl response”):

y= Limit, ,,, — Limit, _,, ~ Limit, ,,, — Limit, _,
Total Assets,, | Total Assets,, | -

The dependent variable is scaled by total asse&nt@ance comparability across
firms of different size and we use total assetorptpo the outside loans to avoid

endogeneity problems? is the constant term, ar&lis the error term in equation (1).
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The model is estimated using OLS with the stan@ardrs clustered at the treated
firm-level. Because each treated firm can be matcwéh multiple firms, the point
estimates are adjusted by weighting the observatignone over the number of matched
control firms for each treated firm as in loannidamd Ongena (2016f.A negative and
statistically significant@ indicates that banks decrease their loan supplgnwd firm
originates a loan from another bank, consistenth wite theories on contractual
externalities and HL1. It also implies the net emplrdominance of these theories over
alternative theories that predict an increase énrtitial creditor’s willingness to lend.

To examine whether the bank’s response variestvélsize of the outside loan we
augment equation (1) by adding the size of theideitoan scaled by total assetdp@t?2,

OutsideLoanas an explanatory varialffe:

y =a + piOutsideLoan +, 2

The constant term@ , measures the bank’s response whenQhugsideLoanis

zero, while 8, measures the degree to which the bank’s respa@rsswyith the size of the

4 As discussed later, the results are robust tayusiiiferent estimation techniques (e.g., clustering
the standard errors with respect to both the tdeate the control firm as discussed in Cameron et
al. (2006), Thompson (2006), and Petersen (2009)siorg one observation per treated firm by
randomly selecting one of the matched control firmehen the matching procedure yields
multiples— and clustering the standard errors actintrol firm-level).

% To avoid scaling the dependent and independeriablas by the same variable we also
estimated our model using(Limit, .., /Limit, ;,) = (Limit, 5, /Limit, ;,) as an

treated control

alternative dependent variable. All results weralitatively and quantitatively very similar to
those presented later in the paper and are awilgidn request. The same holds for results on
equation (1) and (3).
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outside loan. A negative, and a zero or not statistically significast would be

consistent with H1.
To test H2, we augment equation (2) by introducamginteraction between the

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

y & + f10utsideLoan +3,0utsideLoanxZ 4632 + &, 3

The constant term@ , measures the bank’s response wherOisideLoans zero

and its claims are not protecteff, measures the degree to which the bank’s response
varies with theOutsideLoanwhen its claims are not protected agfl measures the

difference in the bank’s response when its clainespaiotected. Finally3, measures the
bank’s response when its claims are protected lE@utsideLoaris zero. A negatives,,

a positive5,, and a zero or not statistically significafit and 3, would be consistent with

H2.

To capture the degree to which the bank’s claines @otectedZ, we mainly
employ three indicators: a dummy variable indicgtimhether the bank has a floating
charge on the firm’s assetslg¢atingCharge as well as two qualifying variables regarding
the value of the floating charge assdtétingChargeValugand the volatility of their
values FloatingChargeVolatility. The FloatingChargeValuas equal to the value of the
floating charge assets as reported by the bankedsby committed bank debt gt12 (i.e.,
outstanding debt plus unused credit lines). HuaatingChargeVolatilityis equal to the
volatility of earnings in the three years precedygj2 divided by the firm’s average assets

over that period.
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[Insert Table 3 about here]

Table 3 provides descriptive statistics on the att@ristics of treated firms with
and without a floating charge using our most coretére set of matching variables
(Match 2). The two groups of firms are remarkablyniler. The only statistically
significant difference between them is with resgecage and asset growth: firms with a
floating charge are younger with somewhat sloweowgin. With respect to other
characteristics, they appear to be of a slightlyeio quality (with less tangible assets,
lower cash flows, a somewhat higher probabilitydefault, and worse external ratings).

These differences, however, are not statisticadjgiicant.

5. Results

We now test our two hypotheses. We first documketiiank’'s average reaction
after the firm obtains a loan from another bank tneddegree to which the bank’s reaction
depends on the size of the outside loan (H1). Vé& thubject these results to several
robustness checks with respect to possible endagerssues as well as possible
alternative explanations for our findings and tleeamine the degree to which the bank’s

response is mitigated when its claims are prote#)l.

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

5.1.1. Main Results
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Table 4 reports our findings with respect to H1lu@m (I) reports the bank’s
average response (i.e., equation (1)). Columnd®iguments 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 respéc all the variables discussed above
except for the bank-internal variables— the lastier added in corresponding specifications
reported in Columns (Ill) and (IVf As mentioned earlier, matching on the internal

variables allows us to better control for unobsdrfilen heterogeneity.

[Insert Table 4 about here]

Regardless of our set of matching variables, wd finnegative and statistically
significant constant term (i.e., th@ in equation (1)), consistent with H1. In terms of
magnitudes, we find that the “treated” firms’ imtal limit to total assets ratios drop on
average by 6.6*** (Column (1)) and 6.2*** (Columnik)) percentage points more than the
ratios of similar “control” firmX’ This amounts to a drop in the treated firms' agera
internal limit to total assets ratio of 15 and ktqent, respectively. All in all, these results
are consistent with banks adjusting their intetimaits downwards in view of the negative

externalities resulting from the outside loans.

% Theses specifications are estimated using OLSghtieg the observations by one over the
number of control firms per treated firm and clustg the standard errors with respect to the
treated firm. Similar results are obtained if tkenslard errors are clustered with respect to bagh t
treated and the control firm. This procedure, hamvewloes not allow for weighting the
observations. Hence, we also estimate the modelgushe observation per treated firm by
randomly selecting one of the matched control fiemd clustering the standard errors with respect
to the control firm. Results are again similar vittbhse presented in Table 4.

2ZTxxx % * indicate statistical significance at thl, 5, and 10 percent levels, respectively.
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Consistent with this interpretation we also findttthe bank decreases its internal
limit more, the larger the outside loan. In termisnagnitudes, we find that the coefficient
of the OutsideLoan(i.e., the outside loan to total assets ratio)equation (2) ranges
between -0.335*** (Column (Il)) and -0.408*** (Cofn (1V)), depending upon the
matching variables, whereas the constant term ftsdifterent from zero. In terms of
economic significance, a 1l-standard deviation &eeein theOutsideLoan(which is
around 0.25 in both matched samples) induces aidrte limit to total assets by 0.084 to
0.11 (i.e., -0.335*0.25 in Column (Il) and -0.408269 in Column (IV)). This amounts to
a drop in the average treated firm’'s limit to togmsets ratio of 19.6 to 24.4 percent,
respectively. The estimated coefficients in Colurfifjsand (IV) also imply that $1 from
another bank leads to a drop in the internal IbgiB4 to 41 cents, respectivefy.

All'in all, our findings suggest that the initiahibk decreases its loan supply once
borrowers become non-exclusive and it decreasesoie the larger the outside loans,
consistent with the theories on contractual extégres. Our estimates should be viewed as
a lower bound on the effect of the negative exlaras on credit availability. There are
several reasons for this. A firm’s initial limitof example, could already be lower
reflecting the anticipation of an outside loan.ehftatively, contractual features (such as
collateral and other covenants) may allow banksit@ate the negative externalities for a

sub-sample of firms, resulting in a lower averaggustment. Finally, the alternative

? The change in the treated firm’s limit gt+12 following a change in outside loan gt is equal

to S,. This is obtained by multiplying both sides of ation (2) with the treated firm’s total assets
at t, and then taking the derivative with respect to stz of the outside loan. This is possible
because the scaling variable, total assetg afl2, is not a function of the outside loan.
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theories which predict an increase in the limit Imiglso be at work. Next, and before

turning to H2, we discuss several robustness checks

5.1.2. Robustness Checks: Alternative Explana@malsAdditional Controls

We begin by investigating whether our findings atsven by alternative
explanations such as reverse causality, omitteidarbias, and reduced ability to extract
rents. For all cases, to conserve space we regsuits for our most conservative matching

set, Match 2, which allows us to better controldapbserved firm heterogeneity.

[Insert Table 5 about here]

One possibility is that our findings are driven tverse causalitya prior and
gradual reduction in the internal limit has puslieg firm to another bank. To investigate
this possibility we examine how the internal libiéhaves in the period just prior to the
non-exclusivity event i.etp—24 andty—12 Re-estimating equations (1) and (2) using the
earlier timing for our dependent variable, we fimal evidence of reverse causality as both
a and S, are close to zero and not statistically signifio@ete Table 5, Columns (I)-(I)).
Note further that failure to increase the limit @@tommodate the growing needs of a firm
could also be a reason to seek outside loanshisuexplanation does not account for our
findings as it does not predict a decrease in tiernal limit. In the absence of any

externalities, a firm’s internal limit is not exped to changé’

» This alternative explanation could have accouftedur findings if instead of the internal limit
we were using the firm’'s outstanding debt at thBainbank, which often decreases over time as
firms add or replace relationships (see FarinhaSardos (2002)).
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A second possibility is that our findings are dniviey anomitted variable bias
Firms with private information about deterioratifugure performance may have incentives
to secure additional credit before their bank atieiopotential creditors learn this. Hence,
the decreases in the internal limit that we documenld be adjustments to the news about
their performance. (Our internal variables confiwl factors that are observable to the
initial bank, and thus do not account for this gu$ty.) To investigate this possibility we
re-estimate equations (1) and (2) for the sub-sangfl high quality firms (with a
probability of default < 2 percent and no recemaggnent problems at—12 whose
condition did not deteriorate during the event vawd As can be observed in Columns
(1N-(1v) of Table 5, the results are slightly strger than those presented earlier in Table
4, suggesting that our findings are not driventby &lternative channel.

Next, we also investigate whether the observededses in the internal limit are
driven by reduced ability to extract informatiomahts. Proprietary information gathered
over the course of a bank-firm relationship mighava banks to extract rents from opaque
firms that find it difficult to switch to other cdé providers (see, for example, Sharpe
(1990), Rajan (1992), and von Thadden (2004)). Algh an outside loan would imply a
reduced ability to extract rents, it is uncleart tihahould lead to a decrease in the bank’s
willingness to lend to the borrower. The initialnkamight temporarily become more
aggressive in an attempt to win the “switching”oarer back. (This is in fact consistent
with evidence in loannidou and Ongena (2010) whud fthat subsequent loans to
“switching” customers are priced even more compely than the first loan.)
Nevertheless, to investigate whether our findingsdaiven by a reduced ability to extract

rents, we re-estimate equations (1) and (2) udwegamount of fixed fees on lending
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products to total assets ®t12 as an indicator of possible rent extraction. As ba
observed in Columns (V)-(VI) of Table 5 the results not support this alternative
explanation: our key coefficients remain unchangelile the estimated coefficients of
fees to total assets are statistically not sigaiftdn both specifications.

Before turning to H2, we also investigate the rabess of our findings to a more
stringent set of matching variables. In particultw, better control for investment
opportunities, we further require that betwegri2 andt, the matched control firm got an
inside loan of similar size to the treated firmistgide loan (i.e., we require that both the
treated and the matched control firms had simi@anands for loans in the same period).
As can be observed in Columns (VII)-(VIII) of Table results are even stronger than
those presented earlier— although the number oérebtons is substantially reduced.
Finally, to better control for the strength of ankdirm relationship, we also match on the
length of the firms’ relationships with the initiank. As can be observed in Columns
(IX)-(X), the results are similar with those pretehearlier.

We now turn to H2, which we believe is also impottéor identification purposes
as alternative explanations for our findings do hate predictions in line with H2. For
example, if banks are reducing their limits becanfseeduced ability to extract rents (and
not because of the negative externalities assachatth the outside loans) as discussed
above, their reaction is not expected to vary with degree to which their claims are
protected. A similar argument could be made foossyble reallocation of internal limits

between borrowers in the presence of limit constsaat the bank level.

5.2. Protection of the Initial Bank’s Claims: TedtH2
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Table 6 presents our findings with respect to H2 fikst estimate the model in
equation (3) using th&loatingChargedummy for our key explanatory variable As
mentioned earlier, a floating charge is a speaahfof collateral that automatically carries
over to future loans and thus allows the bank’'stexg, but also future loans to retain
seniority over outside loans. The bank’s loans ése secured by the assets under the
floating charge. The degree of protection dependshe value of the pledged assets as
well as the volatility of their values. Hence, wédsca estimate the model using
FloatingChargeValueand FloatingChargeVolatilityfor Z. Results with respect to other

collateral types, are also presented to betterrstated the role of the floating charge.

[Insert Table 6 about here]

All specifications are estimated for both Match Qolumns I-1V) and Match 2
(Columns V-VIII). Results are qualitatively verynslar between them. Hence, to conserve

space we only discuss the results using Match 2+rmst conservative and preferred set

of matching variables. In Column (V), the coeffitieof the OutsideLoan £, is -

0.496***, while the coefficient of the interactioerm with theFloatingCharge £,, is
0.515*** resulting in a combined coefficient of0Q9, which is neither economically nor
statistically different from zero. Consistent w2, we also find that the coefficient of the
FloatingCharge f;, is close to zero and not statistically significaithese findings
suggest that when the initial bank’s claims aretgmted through a floating charge, the
bank does not react to the outside loan. Insteddnwhe bank’s claims are not protected,

$1 from another bank leads to a drop in the intdimét by 50 cents.
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Next, we study how the bank’s response varies thiéhcharacteristics (value and
volatility) of the floating charge assets. As candbserved in Column (VI) of Table 6, any
given outside loan triggers a smaller reaction, linger the value of the floating charge

assets. The opposite is true for volatility. A fiog charge on assets whose values are
volatile triggers a larger reaction. In particulde coefficient of th®©utsideLoan 5, is -

0.496***, while the coefficient of the interactioterms with value and volatility are
1.437** and -8.100%, respectively. In terms of @cwonic significance, our estimates
indicate that a 1-standard deviation increase éFtbatingChargeValudi.e., by 0.266),
decreases the bank’s response toQubsideLoarby 0.38 (i.e., 1.437*0.266). Similarly, a
1-standard deviation increase in tleatingChargeVolatility(i.e., by 0.048), increases the
bank’s response to ti@utsideLoarby 0.39 (i.e., 8.1*0.048Y

To further understand the role of the floating ¢gfeamwe also investigate the bank’s
response when its claims are protected throughr atbitateral types (this includes fixed
charge claims, pledges and liens). Our indic@bherCollateral is a dummy variable that
equals one when the bank’s existing debt is onbuissl with other types of collateral
(whose value relative to the outstanding loan eatgr or equal to 80 percent), and it is
equal to zero otherwise. Everything else equakdhmher collateral types should be less
effective as they do not necessarily allow the mafilkkure loans to retain seniority over
outside loans and they do not automatically casrgrdo the bank’s future loans. They
could, however, help mitigate some of the extetiealiinsofar as the fear of losing the
pledged assets mitigates the increased moral hassatiated with the higher levels of

debt.

% This finding is consistent with Bennardo et al. @@Pwho argue that volatile collateral values
magnify the negative contractual externalities.
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Results presented in Columns (VII) of Table 6 sgggeat this is not the case. The

coefficient of theOutsideLoan f,, is -0.377**, while the coefficient of the intetam

term, £,, is 0.007.Including theFloatingCharge and OtherCollateral variables in the

same specification yields similar results. In matar, in Column (VIII) the coefficient of
OutsideLoan*FloatingCharge is  0.500***  whereas the  coefficient  of
OutsideLoan*OtherCollaterais -0.007, suggesting that the presence of aifigatharge
mitigates the negative contractual externalitiesilevother collateral does not. All in all,
these findings suggest that the explanatory powehe floating charge may rest on its

ability to protect not only the bank’s current lalgo future loans.

6. Conclusions

Credit contracts are non-exclusive. While a seth&foretical papers study the
impacts of non-exclusivity on the initial creditebehavior, up to now, no empirical study
has directly investigated the impact of non-exdlingion the initial creditor’s willingness
to lend. In this paper, we aim to fill this gap @yploying a unique dataset that allows for
the first time to directly investigate how a bankidlingness to lend changes when an
exclusive borrower obtains loans from another baiks would not be possible using data
on the outstanding level of credit as this is amildayium outcome driven by both demand
and supply factors.

Our findings are consistent with the theories ontiaxtual externalities. We find
that when a previously exclusive firm obtains anld@m another bank, the firm’s initial
bank decreases its internal limit to the firm ahddacreases it more the larger the size of

the outside loans. We further show that our findireye not driven by alternative
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explanations such as reverse causality, omitteidMarbias, or a reduced ability to extract
rents. Consistent with the theoretical literature contractual externalities, we also find
that the initial bank’s willingness to lend doest mbange when its existing and future
loans are protected from the increased risk ofudefln particular, we find that an outside
loan does not trigger any change in the initialk&mwillingness to lend if its existing and
future loans retain seniority over the outside ®and the claims are secured with assets
whose value is high and stable over time.

Although our analysis focuses on credit markets,itisights drawn extend to other
markets such as the insurance and credit defa@pswnarkets, where the externalities
resulting from the non-exclusivity of financial doacts have recently played a pivotal role
in the current financial crisis. The collapse ofGAland Lehman Brothers has only
highlighted the pressing need for an improved tastinal framework that could help the
involved parties to better evaluate and internatize externalities. Consistent with the
theoretical literature, our results highlight thaformation on counterparty exposures
combined with contractual features, such as genesHbteral that extends to future

exposures, could mitigate the externalities fromnterparty risk.
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Figure 1: The Event Window

Firm obtains an outside loan

to-12 t to ty+12

Outside loan is observed

Note— This figure describes the event window in monkiens enter the event window with an exclusive
lending relationship with our bank. At tiniegan outside loan, originatedtatis observed through the firm’s
accounting statements. The windaw 12, t;+12] captures the bank’s response to an outside loan.
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Figure 2: Incidence of Non-Exclusivity Events Eaclvear
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Note.— This figure reports the number of treated firmeath year as a percentage of the firms with an
exclusive relationship with our bank for the twaopryears for which the limit is not binding.
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Table 1: Variable Definitions and Descriptive Statstics

Variable Names Definition Treated Universe Treated (Match 1) Treated (Match 2)
Mean Median SD Mean Median SD Mean Median SD Mean Median SD
Firm Characteristics
Public
Age Number of years since the date of registratio 18.828 15.000 14.601) 18.927 15.000 * 16.003 20.483 * 06.56**  13.870 21251 ** 17.000 ***  14.047
Total Assets Total assets (in 1,000 SEK) 389,000 3,093 7,600,000 224,000 3,760 *** 3,910,000 24,200 3,006 207,000 10,400 2,890 32,800
Asset Growth One plus year-on-year growth of tassets 1.119 1.017 0.717 1.042 *** 1009 ** 0.24! 1.070 a.02 0.249 1.067 1.036 0.221
Tangible Assets to Total Assgts Tangible ass&ttdl assets 0.716 0.814 0.270 0.687 *** 0772 *** 0274 0.795 **k 0866 ** 0192 0814 *** 0870 ** 0173
Cash Flowto Total Assets Eearnings before intead taxes / Total assets 0.042 0.045 0.174 0.046 0.052 0.192 0.056 **x 0051 ***  0.084 0051 *** 0050 *** 0070
Total Debt to Total Assets Total debt (includdsiabt obligations, excluding taxes)/ Total assets 428 0.424 0.297 0.431 0.415 0.27. 0.471 ki 0459 ***  0.21 500. *** 0498 ***  0.206
Total Bank Debt to Total Assgts Total bank deltfal assets 0.274 0.212 0.249 0259 * 0.195 ***  0.254 0.296 0250 ** 0.22% 0336 *** 0307 ** 0222
Probability of Default Probability of default estited by the main Swedish credit bureau (in pejcent3.106 1.200 5.876 2.773 1.000 ***  6.336) 1.805 *** o 1.200 529| 1816 ***  1.200 2.347
External Rating Takes values 1, 2,...5, where [catds the worst and 5 the best rating 3.193 3.000 181. 3.322  x** 3.000 *** 1.089 3.300 3.000 0.852 3.280 3.000 358
Recent Repayment Problems A dummy = 1 if recqrayeent problemwith third parties, = 0 otherwise 03p. 0.000 0.177 0.021 ** 0.000 ** 0.142 0.000 **% 0,000 *** 00 0.000 *** 0.000 ***  0.000
Private
Internal Limit Maximum amount our bank is willirtg lend to the firm (in 1,000 SEK) 29,200 1,046 230,00 21,100 927  *** 182,000 10,200 1,251 81,20f 5,627 1,253 am,3
Internal Limit to Total Assets Internal limit / Tal assets 0.430 0.367 0.312 0.347 *** 0295 *** 0245 0.427 0.396 0.212 0.450 0421 ** 0201
Distance to Limit (Internal limit- debt at our banunused credit lines at our bank) / Intermnaitlim  0.135 0.048 0.191 0.115  ** 0.021 **  0.203 0.123 0.048 @®15| 0.088 ***  0.037 0.104
Loan Interest Rate Interest rate on outstandiagdoat our bank (in percent) 6.418 6.600 2.201 6.117 **6.250 *** 2347 6.521 6.565 1.750 6.607 6.600 1.609
Internal Rating Takes values 1, 2,...5, where icatés the worst and 5 the best rating 3.148 3.000 900. 3313 *** 3,000 ***  0.892 3.163 3.000 0.775 3.098 3.000 az7
Relationship Characteristics
Multiple Relationships A dummy = 1if a firmis bowing from multiple banks, = 0 otherwise 0.000 000 0.000 0.305 *** 0.000 ***  0.460 0.000 0.000 0.000 0.000 @00 0.000
Credit Concentration Outstanding debt with ourlbantotal bank debt 1.000 1.000 0.00(¢ 0.882 *** 1,000 ***0.264 1.000 1.000 0.000 1.000 1.000 0.000
Relationship Length Number of years since théesaiobserved credit product at our bank 10.607 0.0 6.278 9.918 *** 9,000 ***  6.453 11.117 10.500 6.44Q 11.435 11.000 * 6.410
Outside Loan & Limit
Adjustment (for treated firms)
QutsideLoan Outside loan (i.e., size of loan initiated at aresthank) / Total assata2 0.179 0.055 0.523 - - - 0.125 * 0.045 ** 0.250] 0.126 0.046 * 0.26
Adjustment in the Internal Limif [(Limit+12 - Limitt,-12)/ Total assetg-12] -0.061 -0.026 0.337 - - - -0.059 -0.026 0.231 -0.050 -0.026 269.
Collateral Information
FloatingCharge A dummy =1 if initial bank's debt is secured witbiaiting charge, = 0 otherwisp 0.066 0.000 0.248 - - - 0.07 0.000 0.267 0.077 0.000 0.268
FloatingChargeValue Value of floating charge assets (estimated by #eyCommitted debt (if flog  0.494 0.509 0.345 - - - 0.542 0.547 0.25 0.561 0.598 0.266
FloatingChargeVolatility Three-year earnings volatility /three-year averagsets (if floating charge=1 0.102 0.064 0.140 - - - ®.07 0.059 0.053 0.077 0.070 0.048
OtherCollateral A dummy = 1if our bank's debt is secured by atheotype of collateral with| 0.170 0.000 0.37 0.227 ***0.000 *** 0419 0.200 0.000 0.401 0.198 0.000 0.400
value greater or equal than 80% of the bank's antihg debt, = 0 otherwise
Number of Firms 991 19,197 350 207
Number of Observations 991 51,164 350 207

Note— We report the mean, median and standard devig8b) for the treated group, the universe, the metdhneated groups after the first (Treated (Match
1)) and second matching procedure (Treated (MatthTke matching variables and procedure are inerab*, **, and *** reported next to the mean and
median values of the universe and matched treatmgpg indicate whether the corresponding valuestatestically different relative to the treateagp at the
10%, 5%, and 1% levels, respectively. Differenagesnieans are assessed using the Student’s t-téfdrebces in medians are assessed using the Witeoxo
Mann-Whitney test for continuous variables andRearson’s Chi-square test for categorical variables
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Table 2: Matching Variables

Matching Variables Match 1 | Match 2 # Possible Values
Calendar Time
Month-Year X X 45 2003:04 - 2006:12
Relationship Characteristics
Multiple Relationships X X 1 both treated and confimihs have a single lending relationship for @sleone year prior to the beginning of the eventeiv
Credit Concentration X X 1 both treated and controif at the beginning of the event window have @4.0f their bank debt at the initial bank
Firm Characteristics
Public
Industry X X 46 Two digit NACE codes
Age X X 2 =1ifthe firmis younger then 10 years, and zsttoerwise
Total Assets X X =1ifthe treated and control firms have simitatatl assets (using a (-40%, +40%) window), ancth@rwise
Asset Growth X X =1ifthe treated and control firms have similasat growth (using a (-40%, +40%) window), andctterwise
Tangible Assets to Total Assetp X X 2 =1ifthe treated and control firms have simimgible assets to total assets (using a (-40%, y4@%ow), and = 0 otherwise
Cash Flow to Total Assets X X 2 =1ifthe treated and control firms have simil8tEto total assets (using a (-20%, +20%) windaam) = 0 otherwise
Total Debt to Total Assets X X 2 =1ifthe treated and control firms have simiztall debt to total assets (using a (-40%, +40%jloim), and = 0 otherwise
Total Bank Debt to Total Assetg X X 2 =1ifthe treated and control firms have simitaial bank debt to total assets (using a (-40%, H4@dow), and = 0 otherwise
Probability of Default X X 5 probability of default in the [8.05%, 100%), [3.058005%), [0.75%, 3.05%), [0.25%, 0.75%), and [25%) range
Recent Repayment Problems X X 2 =1ifthe firm defaulted on any payments during thst 24 months before the event window, and themwise
Private
Internal Limit X 2 =1ifthe treated and control firms have a siniiiéernal limit (using a (-40%, +40%) window), ard otherwise
Distance to Limit X 2 =1ifthe treated and control firms have simil&tdnce to limit (using a (-40%, +40%) window), an@ otherwise
Loan Interest Rate X 3 =1ifthe treated and cdfitros have similar loan interest rate (using40%, +40%) window), and = 0 otherwise

Note.—The table reports the variables included in the tmatching procedures (Match 1 and Match 2), thaber of possible values (#) and a list of values fo
each matching variable. Variable definitions ar&able 1.
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Table 3: Firm Characteristics with and without a Floating Charge

Variable Names Floating Charge No Floating Charge
Mean Median SD Mean Median SD

Firm Characteristics
Public

Firm Age 12.938 11.500 8.858 | 21.948 ** 17.000 ***  14.193

Total Assets 11,800 2,583 21,800| 10,300 2,895 33,600

Asset Growth 0.968 0.998 0.180| 1.076 * 1.037 0.222

Tangible Assets to Total Assets 0.771 0.804 0.223| 0.817 0.870 0.169

Cash Flow to Total Assets 0.028 0.040 0.080| 0.053 0.051 0.069

Total Debt to Total Assets 0.518 0.510 0.209| 0.506 0.498 0.206

Total Bank Debt to Total Assets 0.322 0.211 0.268| 0.337 0.317 0.219

Probability of Default 1.881 1.850 1.442| 1.811 1.200 2.409

External Rating 3.188 3.000 0.911| 3.288 3.000 0.831

Recent Repayment Problems 0.000 0.000 0.000| 0.000 0.000 0.000
Private

Internal Limit 6,021 924 11,700, 5,593 1,294 19,900

Internal Limit to Total Assets 0.488 0.400 0.296| 0.447 0.429 0.191

Distance to Limit 0.118 0.033 0.129| 0.085 0.039 0.102

Loan Interest Rate 6.090 5970 1.835| 6.650 6.650 1.587

Internal Rating 3.333 3.000 0.866| 3.079 3.000 0.754
Relationship Characteristics

Relationship Length 7.938 7.000 4.074| 11.728 ** 11.000 ** 6.490
Outside Loan & Limit Adjustment

OutsideLoan 0.133 0.046 0.316| 0.118 0.046 0.199

Adjustment in the Internal Limit -0.023 -0.008 0.261| -0.053 -0.027 0.270
Collateral Information

OtherCollateral 0.125 0.000 0.342| 0.215 0.000 0.412

Note.—We report the mean, median and standard devig8bn) of the characteristics of firms with and
without floating charge included in Match 2. Valfillefinitions are in Table 1. *, ** and *** reptad
next to the mean and median values of the no figatharge group indicate whether the corresponding
values are statistically different relative to tfeating charge group at the 10%, 5%, and 1% levels
respectively. Differences in means are assessew) ube Student’s t-test. Differences in medians are
assessed using the Wilcoxon-Mann-Whitney test dotinuous variables and the Pearson’s Chi-squate te
for categorical variables.
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Table 4: Non-Exclusivity Externalities and the Sizeof the Outside Loan: Test of HL

Dependent variable: [(Limit-12-Limitt,-12)/ Total Assetg-12]reated- [(Limitt,+12-Limitt,-12)/ Total Assetg-12]control

Ui (I (D) (v
Match 1 Match 1 Match 2 Match 2
Number of Observations (Matched Pairs) 1,421 1,421 549 549
Number of Treated Firms 350 350 207 207
Intercept -0.066*** -0.026 -0.062%** -0.014
(-4.176) (-1.416) (-2.877) (-0.559)
OutsideLoan -0.335*** -0.408***
(-3.384) (-3.152)
R - 0.040 - 0.060

Note— The table reports results from matched regressietating the standardized response in the
internal limit to a constant term (Columns (I) afitd)) and to OutsideLoan(i.e. the size of the loan at
another bank divided by total assetsyet2; Columns (1) and (1V)). Columns (I) and (l@port the results
for the first matching procedure (Match 1) wher€atumns (Ill) and (1V) those for the second proaedu
(Match 2). The definitions of all variables and ofahg procedures are provided in Tables 1 and 2,
respectively. We weight each observation by one the number of matched control firms for eachteda
firm. T-statistics calculated on robust standambrs; clustered on a treated-firm level, are regubrin
parentheses. *** ** and * indicate significancethe 1%, 5%, and 10% level, respectively.
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Table 5: Robustness Checks: Alternative Explanatian and Additional Controls

0) (In (lim) (v) M () (V) (V) (1X) X)
Match2 Match 2| Match2 Match®? Match2 Matchl2 Match2 téha2 | Match2 Match 2
Number of Observations (Matched Pairs) 344 344 339 339 49 5 549 46 46 201 201
Number of Treated Firms 132 132 154 154 207 207 38 38 122 122
Intercept 0.002 0.008 -0.069***  -0.007 | -0.063***  -0.014 -0.089* 048 | -0.068* -0.007
(0.226) (0.763) (-3.316) (-0.351 (-2.907) (-0.587) (B4B  (1.560) (-1.958) (-0.181)
OutsideLoan -0.046 -0.610*** -0.403*** -1.719%** -0.435%**
(-1.105) (-6.471) (-3.079) (-3.572 (-2.870)
Fees to Total Assets 0.020 0.005
(1.149) (0.281)
R - 0.01 - 0.12 0.00 0.06 - 0.27 - 0.07

Note.— The table reports results for Match 2. Columnsafid (Il) report results on reverse causality, iehtbe dependent variable is the standardized nsspone year
before the treatment (i.e., [(Lingit>-Limity.4)/Total Assets.agltreated- [(LiMitip.1o-Limityoq)/Total Assetsaglcontro). All remaining Columns study the standardizecpoese
over our regular event window (i.e., [(Limi{-Limity.1,) /Total Assetgig]treared- [(LiMityw1o-Limity.qo)/Total Assetg.iz]conmo). Columns (111) and (V) address a possible
omitted variable bias, where specifications arereged using the sub-sample of firms whose comlidiial not deteriorate during the event window (ifiems for which the
probability of default atot12 is smaller than the probability of default @L2 and have no repayment problems during the evgrow). Columns (V) and (V1) display
results on rent extraction by including the ratidegs to total assets as an explanatory variabl€olumns (VII) and (VIII) we require that betwegrl2 and § the matched
control firm got an inside loan of similar sizettee treated firm’'s outside loan to control for difnt investment opportunities. Finally, in Colun{h$) and (X) we add
relationship length as an additional matching \@eian Match 2 (we match using a +/- 3 years winfildiWe weight each observation by one over the nurobenatched
control-group firms for each treated firm. T-stitis calculated on robust standard errors, cludtere a treated-firm level, are reported in paresgke ***, ** and *
indicate significance at the 1%, 5%, and 10% |enesdpectively.
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Table 6: Non-Exclusivity Externalities and Protecton of Initial Creditor’s Claims: Test of H2

Dependent variable: [(Limit-12-Limitt,-12)/ Total Assetg-12]Treated- [(Limitty+12-Limitty-12)/ Total Assetsg-12]control

0] (n (m v ™ M) (A40) (Vi
Match 1 Match 1 Match 1 Match 1 Match 2 Match 2 Match 2 téha2
Number of Observations (Matched Pairs) 1421 1421 1421 4211 549 549 549 549
Number of Treated Firms 350 350 350 350 207 207 207 207
Intercept -0.027 -0.027 -0.022 -0.023 -0.013 -0.013 -0.011 -0.011
(-1.410) (-1.428) (-1.032) (-1.017) (-0.509) (-0.515) .395) (-0.373)
OutsideLoan -0.374***  -0.374***  -0.323*** -0.373** [-0.496*** -0.496***  -0.377**  -0.482***
(-3.803) (-3.810) (-2.662) (-3.000) (-4.359) (-4.348) .6@9) (-3.584)
OutsideLoan x FloatingCharge 0.328* 0.327* 0.515%** 0.500%**
(1.847) (1.692) (3.614) (3.137)
FloatingCharge 0.029 0.025 0.053 0.051
(0.435) (0.363) (0.564) (0.537)
OutsideLoan x FloatingChargeValue 1.157*** 1.437%**
(4.226) (4.758)
FloatingChargeValue -0.015 -0.045
(-0.094) (-0.192)
OutsideLoan x FloatingChargeVolatility -8.382*** -8.100*
(-2.757) (-1.849)
FloatingChargeVolatility 0.846 1.203
(0.915) (0.748)
OutsideLoan x OtherCollateral -0.024 -0.024 -0.007 -0.007
(-0.635) (-0.606) (-0.140) (-0.145)
OtherCollateral -0.033 0.018 -0.168 -0.064
(-0.189) (0.102) (-0.774) (-0.306)
R 0.04 0.05 0.04 0.05 0.08 0.09 0.06 0.08

Note— The table reports results from matched regressilating the standardized response in the intdimélto a set of explanatory variables. Columhgdq (1V) report
the results for the first matching procedure (Mat¢hwhereas Columns (V) to (VIII) report the copending results for the second matching procedMiadh 2). The
definitions of all variables are provided in TallleWe weight each observation by one over the nurabenatched control-group firms for each treatienh f T-statistics
calculated on robust standard errors, clustered oreated-firm level, are reported in parenthes&s.**, and * indicate significance at the 1%, 5%nd 10% level,
respectively.
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