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Abstract

We identify the value of collateralization and itgpact on borrower quality and bank
monitoring exploiting a change in the Swedish lanaaunique natural experiment that
exogenously reduced the value of company mortgagespecial type of collateral
comparable to the chattel pledge in the UnitedeStdiising a differences-in-differences
approach, we study the impact on the entire busilezs portfolio of a major Swedish
bank. We find that collateral is valuable for thenk and that following a loss in
collateral value the bank charges a higher intenast on the loan, worsens its quality
assessment of the borrower but also reduces itdtoniog efforts of collateral and
borrower.
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1. Introduction

Collateralization of loans is widely observed arduhe world and although there is
a substantial literature that investigates the irtigm role of collateral in obtaining and
managing credit, the precise workings of collatasabne the many features of a credit
contract may still not be perfectly understood.térthe difficulty resides in the joint
determination of collateralization with many othean contract terms (Brick and Palia
(2007); Bharathet al. (2007); Vig (2009)) and its impact on borrower abank
behavior (Berglof and von Thadden (1994); Rajan Widton (1995); Repullo and
Suarez (1998); Longhofer and Santos (2000); Gaatwh Kahn (2000); Manovet al.
(2001); Ono and Uesugi (2009)).

In this paper, we aim to take a step forward innidging the value of
collateralization and its impact on borrower quaiind bank monitoring. As a unique
natural experiment, we exploit a change in law enpénted in Sweden on Januafy 1
2004, which exogenously reduced the value of compaaortgages, a special type of
collateral widely used in Sweden that in many atspeesembles the chattel pledge in
the United States.

Using a differences-in-differences approach, wel\stine impact of the change in
law on the entire business loan portfolio of a m&wedish bank. We can assign the
3,537 business term loans (observed during 108@G8months) in our sample to an
affected, i.e., “treated”, and a non-treated grdepending on whether the borrower
pledged the bank a company mortgage that is siiitanding around the change in law.
Important for our purposes, all business term lazarsy an adjustable interest rate and
we observe the bank’s own estimate of the assetigptl to secure each loan.

We establish three main findings. First, followititge change in the law, the bank

reduces the assessed value of collateral and cpotameously increases the interest



rate on the sam@eated loan (and borrower). Second, the bankracist its internal
credit limit to the borrower by 13 percent and dgvades the borrower by almost two
units on a 21-scale. Even after controlling fostreassessment of borrower quality by
the bank, the decline in the collateral coveraggoraf four percentage points
corresponds to a contemporaneous increase in #rerkte by around twenty basis
points. Finally, following the change in the lavinetbank reduces significantly the
intensity and frequency of its monitoring of thenddion of both the collateral and
borrower.

Taken together these results suggest that collagevaluable for the bank and that
following a loss in collateral value the bank cles@ higher interest rate on the loan,
worsens its quality assessment of the borrowealsat reduces its monitoring efforts of
collateral and borrower.

Collateral is an important feature of debt consabiat has received much attention
in the literature. However, the intricate nature @dllateral imposes important
econometric challenges, such as its joint detertoinavith other contract terms and its
impact on borrower and bank behavior. Moreoveryeate data on collateral values is
typically lacking. Our empirical strategy combirte® key ingredients that enable us to
overcome these econometric difficulties. These adgnts are: (1) a unique
experimental setting that exogenously reduced #teevof a special type of collateral
widely used in Sweden; and (2) a rich dataset feomajor Swedish bank that contains
detailed information about the loan contracts,udolg the estimated collateral values.

The remainder of this paper is organized as folldvesction 2 relates our paper to the
literature. Section 3 describes the change in tmapany mortgage law. Section 4

describes the data, variables, and empirical melbgg. Section 5 discusses the impact



of the change in the law on collateralization, |logate, borrower limit and internal

rating, and bank monitoring effort. Section 6 conles.

2. Literature Review

a. Collateral and Loan Contracting

An extensive theoretical literature emphasizesrdte of collateral as an effective
loan-contracting tool aimed at ameliorating infotima asymmetries in the credit
market’ Collateral may compensate either ot anteadverse selection (e.g., Bester
(1985); Chan and Thakor (1987); Boet al. (1991)) or forex postmoral hazard
problems (Boot and Thakor (1994)). The two setthebries offer opposite predictions
regarding the relation between collateral incidenoe borrower observable quality.
The empirical evidence is equally mixed in docunmgna collateral — borrower quality
correspondence. Overall, the available evidencemserore inclined towards the view
that riskier borrower are more likely to pledgelatdral (e.g., Berger and Udell (1990);
Berger and Udell (1995); Harhoff and Korting (199Bgrgeret al.(2010)).

A related empirical question that has received matténtion is the relation between
collateral and loan rates. This is a challengingiesal question, since loan contract
terms may be determined simultaneously. Some Sudige attempted to address this
concern by estimating models of simultaneous egnsti(Brick and Palia (2007);
Bharathet al. (2007)). However, the potential of this promisengenue may be limited
by the lack of theoretical guidance on the preeisgirical modeling of the system and
the lack of detailed data. To the extent that hmthtract terms may be based on the

same private information set (that is seldom fudlyservable to researchers), it is

! Freixas and Rochet (2008) and Degrgsel. (2009) review the theory and empirical evidence on
collateral and bank-firm relationships. Bernankel &ertler (1989) and Kiyotaki and Moore (1997)
model the role of collateral for macro-economicdireycles. Liberti and Mian (2010) document the
importance of collateral for economic development.
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unclear that one can easily find exogenous instnisng® identify such a system. The
richness of our dataset allied with the unique erpental setting enable us to

overcome these important econometric problems fagqatevious studies.

b. Collateral and Bank Monitoring

While collateral often is regarded as a contractigafice that mitigates a borrower’s
adverse incentives, a recent literature deals thiéhagency problems on the lender’s
side. From the lender’s perspective, collaterahtga higher position on the seniority
ladder and therefore reduces the lender’'s expéassés given a borrower’s default.

There is a substantial literature built arounditiea that seniority improves a bank’s
incentives to monitor the firm and liquidate thenrfiif it gets in financial distress (e.g.,
Berglof and von Thadden (1994); Repullo and Suét@28); Gorton and Kahn (2000)).
Longhofer and Santos (2000) for example show teaiosity encourages formation of
banking relationships and improves banks’ incestit®@ monitor the borrower. The
intuition for their result is that in bad stateg thvestment in monitoring yields higher
returns when the lender is senior. Rajan and Wilj1®95), on the other hand, argue
that monitoring is valuable because it allows #der to claim additional collateral if
the firm is in distress. As a result, collateralpnoves a banks’ ex post monitoring
incentives. In contrast, Manowt al. (2001) argue that collateral can weaken the bank’s
incentive to evaluate the profitability of a pladnievestment project. In their model,
collateral and screening are substitutes for bankiitoring, although they are not
equivalent from a social viewpoint.

To the best of our knowledge, Ono and Uesugi (2099he only other empirical
study that attempts to test the relation betwediateoal and monitoring. Using a
survey dataset of Japanese small and medium estspOno and Uesugi (2009) find

that firms that more frequently submit documentshisir main bank are less likely to



pledge collaterdd. We aim to take a step forward in identifying thalue of
collateralization and its impact on borrower quaind bank monitoring by exploiting a
change in the law affecting the value of collatashb unique natural experiment and by
using a differences-in-differences approach in yaaf) a dataset containing all

business term loans granted by a major Swedish. bank

3. The Swedish Company Mortgage

The company mortgage is a special type of collateidely used in Sweden that in
many aspects resembles the chattel pledge in thkedJ8tates. Company mortgages
enable firm owners to pledge certain personal asssated to their businesses as
collateral, excluding assets that could be mortdagberwise, such as real estate, and
excluding financial assets, such as cash, banksitepstock and bonds.

Before 2004, company mortgages wepecial priority rightsclaims that could be
invoked by its holder not only in case of a bankeyp- as is the case with any normal,
not legally prioritized claim, as well as with masgnior debt claims —, but also in the
case of seizure of assets by a third party (dilral herefore this special priority right
raised the value of the company mortgage versumesléhat had: (1) onlynormal
priority rights (and hence are ranked below special priority gghsuch as costs
incurred in bankruptcy or reconstruction procedutases and most of the wage claims

by employees (a limited part has special prioiigyts); and (2no priority rights

2 0Ono and Uesugi (2009) measure the incidence déteohl with an indicator variable. About 72
percent of the firms in their sample responded thay pledged collateral to their main bank. They
measure monitoring with an ordinal variable thatges from one (documents submitted to the borrower
once every 1-2 months) to four (documents submitte@n annual basis). In a related study, Argemtier
(2009) employs data from lItaly to analyze the retatbetween collateral value and firm screening,
measured as the number of bank employees in thingbranch scaled by the loan amount.
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On January 3, 2004, the Law on Company Mortgages that reguléitescompany
mortgage (henceforth, “the Law”) was chandetihe special priority rights of the
company mortgage converted into normal priorityhtsgand consequently the company
mortgage could only be invoked in the case of baptkly. While the group of assets
that could be pooled into a company mortgage n®o aicluded cash, bank deposits,
financial assets, and real estate, the sharealfdbible assets was reduced from 100%
to 55%7 As a result, the company mortgage lost in valuenst cases. In fact, the
official records of the Parliamentary Committee@wil Law mention that collateral of
lower quality will provide better incentives to banto assess the profitability of firms
rather than the availability of collateral. .

Yet, lawmakers did not expect the change in lawetult in higher collateralization

requirements because these requirements were sabpag their maximum already.
The Swedish Banking Association, however, commenteen the proposed change in
the law was referred to it for consideration that expected collateralization
requirements to increase given the key role pldygcollateral for Basel Il capital

requirements. The Association also expected inteaés margingo increase.

In principle, the change in the law mainly aimedmaproving the possibilities for
temporally troubled but essentially solvent andblgabusinesses to avoid inefficient

liquidation by timely reorganization, and at weakegnthe lenders’ incentives to secure

collateral rather than to spend effort screeningd) monitoringthe borrowers. However,

while abolishing the special priority rights of tbempany mortgage meant that changes

® The “Lag (2003:528) om féretagsinteckning” repthdiee "lag (1984:649) om foretagshypotek”.

* Other elements of the change in the law were atisitment of the normal priority rights of the
taxes (to give government institutions incentivesdoperate in bankruptcies and reconstructiond)aan
quantitative reduction of the normal priority righaf wage claims. To compensate for the latteratoio,
the government increased the wage amount it guegdmwith public funds.

®> Lawmakers also did not expect any detrimentalct$fef the change in the law on start-up firms
because primarily more mature businesses in thgiaresionary phase employ the company mortgage
(Source:Official Documents of the Parliamentary CommitteeCivil Lawdealing with the change in the
law, Sveriges Riksdag, Lagutskottets betankand@/230LU17).
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in the composition of assets (during borrower didrfor example) would matter less
for lenders (by abating the borrowers’ incentivegame the assets and assuring lenders
their collateral value), any lenders’ collateraiot would now require the borrower’s
actual bankruptc$.

Given the nearly experimental setting this chamgéhe law provides, involving an
exogenous and rather sudden loss in the valud cbalpany mortgages, we study its
impact on all outstanding loans and a bank’s cafidization requirements, loan rates

and monitoring intensity.

4. Data, Variables, and Empirical Methodology

a. Data

For our analysis, we use a unique and compreherdi¥abase containing all
corporate accounts of a major Swedish commerciak flaenceforth, “the bank”). The
database contains all loan files the bank maintéoanseach borrower at a monthly
frequency between 2003:01 and 2006:12. From thigbdae, we extract all business
loans. Company mortgages can only be pledged taresehis type of loan. Business

loans are term loans, with a fixed amount and artgdg repayment schedule.

® The 2004 change in the law was mostly “reversed”January %, 2009. Currently lacking the
required data, we leave the study of this revemaiuture research. Among the economic argumeuts p
forward by the government for this reversal werecaiotic reports that companies found it more diffic
to get credit, and that credit had become moreresipe, especially in the less densely populatedsaoé
Sweden. Many governmental agencies, industry labaiel legal specialists on the other hand in their
solicited written comments on the proposed reveasglied in vain that too little time had passeddor
serious evaluation of the 2004 change in the lale §overnment pushed the reversal arguing that
businesses would have more assets available aaterall and thus better access to credit. Worse
incentives for lenders to monitor and for borrowausing bankruptcy received only short shrift ttimse.
In fact, the government explicitly expected bankeypto become more likely and reorganization less
likely. The 2009 change in the law did not onlyahxe a reversal of the 2004 change as it alsolyotal
abolished the government’s normal priority rights paid-out guarantees on wage claims. A budget
proposal to cover the expected reduction in goventmevenues in bankruptcy procedures, amounting to
298 million Swedish kroner (about 38 million U.Salldrs in 2009) per year therefore accompanied the
change in the law.



Important for our purposes, business loans cantberesecured or unsecured and carry
a floating interest rate that is adjustable on arguly basis.

We supplement the bank’s data with information frtme Swedish Companies
Registration Office. The Office maintains registersformation on all company
mortgages pledged in Sweden. The dataset we hasessado tracks all company
mortgages registered between 2000 and 2008. Foraampany mortgage, we obtain
the date of registration and the amount. The itenfithe holder of the mortgage letter
is not always known because this information isrequired by the Office. However, it
is often voluntarily provided by its holder wheretbompany mortgage is filed because

it allows for notification when collateral becomeslable.

b. Variables

Table 1 describes the dependent variables usedisnstudy and presents some
descriptive statistics for each variable: its mesiandard deviation, and the number of
observations. We analyze three sets of variabiest, e analyze some terms specified
in each individual loan contract: the collateraluea the coverage ratio, and the loan
rate. The collateral value is the bank’s own edtintd the assets pledged to secure that
particular loan. The collateral value is updatedasmnally as a result of the bank’s
revaluation of the assets pledged. The coverage isatlefined as the collateral value
scaled by the exposure (i.e., the outstanding ba)aof the loan. The coverage ratio
measures the expected recovery rate upon a loanlteéfhe loan rate is the annualized
interest rate of the loan.

Second, we employ two measures of the bank’s owasament of the borrower’s
creditworthiness. The first is the internal crediting of the borrower, which ranges

from O (highest risk category) to 20 (lowest ris&tegory). Only borrowers with



exposure levels above a certain threshold arersssign internal ratingTo circumvent
the problem that these ratings are missing for atnd®% of the borrowers in our
sample, we also analyze the borrower’s internalittenit, i.e., the maximum exposure
the bank is willing to have vis-a-vis each clieAs with the internal ratings, this
internal limit is reviewed periodically and is nditectly observable by the borrower. In
most cases, the borrower’s total exposure is aidraof this internal limit. However, in
some cases the internal limit equals the borrow@n'sent exposure.

Third, we study a number of alternative measureth@foank’s monitoring activity.
We separate these measures into collateral-basdd barrower-based measures.
Collateral-based monitoring relates to the revadmadf the assets pledged as collateral,
while borrower-based monitoring pertains to theeevby the bank of the borrower’s
condition. In the context of collateral-based monitg, we distinguish between
monitoring intensity and monitoring frequency. Weasure monitoring intensity as the
absolute value of the percentage change in thateddll value between two consecutive
months. We presume that larger asset revaluatiegsire more time spent by loan
officers in evaluating the assets pledged as eodat(some infrequent additions or
subtractions of collateral could also result irgachanges in collateral value but may
also be the consequence of loan officer monitoaimg actions).

We also analyze the magnitude of changes in thiatecdl coverage ratio as an
alternative measure of collateral monitoring intgnsif the bank’s monitoring
incentives of a particular loan are tied to itk riesxposure, then monitoring incentives

should be tied to the coverage ratio, rather tbahe absolute collateral value.

" For confidentiality reasons, we cannot disclosawthe threshold is. Clients with an exposure below
this threshold are assigned a so-called “behaviatadg” which is based on account behavior. Wandb
have access to the behavioral ratings.



Besides considering the magnitude of the revaloatiof the assets pledged as
collateral, we also analyze the frequency with Wwhioan officers undertake such
revaluations. To this end, we calculate the nundberollateral revaluations made per
year. As before, we compute this measure for duttcollateral value and the collateral
coverage ratio.

Finally, we compute a measure of borrower monitphased on the frequency with
which the bank revises the client’s situation. $pedly, we calculate the time to the
next review as the number of months until the qéaihned review date. The frequency
of revision varies largely across firms and theasiew outcome may be a change in the
collateral value, the loan rate, the internal ljralhd/or the internal rating. The revision
of the client’'s situation requires that the loarficefr collects and processes new
information about the customer. This leads us tpokiesize that more frequent

revisions are consistent with a more intensive nooimg effort.

c. Empirical Methodology

We examine the effects of the change in law usindiferences-in-differences
approach. This methodology compares the effechefchange in law on two groups:
the group that is affected by the event (the tcbag®up) and the unaffected control
group (the non-treated group). The differenceskHfei@nces approach then relies on
measuring the differential effect of the changkaim across the two groups.

Our identification strategy exploits the changelaw in 2004 that abolished the
specialpriority rights of the company mortgage, and therefore decredsedalue of
this type of collateral. Accordingly, we define threated group as all borrowers that

pledged a company mortgage to the bank before 28dce the change in law focused

® The company mortgages dataset we obtain fromwesliSh Companies Registration Office starts in
2000.
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only on this particular type of collateral, we prese that borrowers that never
registered a company mortgage during our sampliegshould not have been directly
affected by the new law. Therefore, we assign thmseowers to the control, non-
treated group. We further require that the nonte@dtdorrowers have loans outstanding
that originate prior to the change in the law andture thereafter (relaxing this
requirement by including all loans that are outdtag during the sample period does
not alter results). Borrowers that pledged a compaortgage either to any other
identified entity or to an unidentified entity wedteopped.

To evaluate the effect of the change in law, werege the following regression
model:

Y, = @+ A + fTreategxAfter, + U,
wherei indexes loans or borrowers (depending on the Bpeion)’ andt indexes

time, i.e., year*month. The dependent variablg iand the error term ig;.
The main explanatory variable of interesireategxAfter, results from the

interaction of two term&’ The first, Treated, defines the treated group (as opposed to
the non-treated control group). Specifically, tliisnmy indicates whether the firm had
a company mortgage pledged to our bank before #@ve law became effective on
January 1, 2004. This variable captures differences betvikerireated and non-treated
groups before the change in the law.

The second termAfter,, equals one for the periods following the chanmgéhe law
(i,e., 2004:01 to 2006:12), and equals zero otrew{003:01 to 2003:12). This

variable captures differences for the non-treatexig before and after the change in

® Some firms have more than one loan at the bankescan use the loan as a cross-sectional unit. We
then cluster the standard errors at the borrowesl '® address the potential correlation betweemdo
belonging to the same borrower.

19\We cannot estimate the two variables separatebalsélreatedis spanned by the individual fixed
effects, whileAfteris spanned by the time fixed effects.
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law. To the extent that the change was anticipated loan contracts and bank
assessments were adjusted prior the effective mmoléation date we are likely to

underestimate the impact of the change in the lawrfreported robustness checks we
confirm this is to be marginally the case).

The variable resulting from interacting the twonter TreategxAfter,, measures the

differences-in-differences effect. Specifically,niieasures the differential effect of the
change in the law across firms that had pledgediand that had not pledged company
mortgages.

The model includes both individual fixed effects) @nd time fixed effectsly). The
inclusion of these fixed effects is crucial to atlssources of heterogeneity. On the one
hand, the individual fixed effects control for timevariant differences between the
treated and non-treated groups. This ensures thiadstimates are not plagued by bias
due to nonrandom selection into treatment (i.dirnal's decision to pledge a company
mortgage on a particular loan). On the other haine,time fixed effects control for

aggregate fluctuations at the macro and at the lesuak

5. The Impact of the Change in the Law

a. Collateralization, Loan Rate, Borrower Limit andénnal Rating

We start by documenting the effect of the chang&wm on the borrowers’ credit
terms. Specifically, we analyze how the exogenoesrahse in collateral value
following the 2004 change in the law affects than® collateral value and coverage
ratios, interest rate, as well as the borrowersermal limits and ratings. Table 2
displays the averages for the non-treated andettegrtbups, before and after the change

in law, for the five aforementioned variables. Tiable also provides differences of
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means tests and differences-in-differences estshaté/e note that the estimates of
these differences can also be obtained by replabmgndividual and time dummies in

the previous model by thEreated andAfter, variables.

Before the change in the law, borrowers that hadiggd company mortgages had
credit terms that were virtually identical to thaxfeborrowers in the non-treated group.
We note that the only difference between the twaugs is that the treated borrowers
had significantly lower internal ratings.

The differences in means before and after the aghantaw are difficult to interpret
because they are probably capturing economy or bad& changes that affect both
groups. Most interesting is the finding that th®2@hange in the law brought about a
significant wedge between the two groups. Spedificdborrowers with outstanding
pledged company mortgages experienced a sharp asecri@ collateral value, a
significant increase in the loan rate, and detation in their internal limits.

To further assess the significance of the chandawnwe rely on the differences-in-
differences estimates shown in Table 3. These at#snare obtained from the full-
fledged model that includes sets of fixed effectslfoth the cross-sectional (i.e., loans
or borrowers) and time (i.e., year*month) unitseThsults indicate that the value of the
assets pledged as collateral by the treated greapedsed by 75% on average. Part of
this effect is due to a larger reduction in outdtag loan amount for the treated group.
However, the decrease in collateral value is shat@mn the decrease in the individual
loan exposure for the treated group, which traaslanto a decline in their collateral
coverage ratio of more than four percentage poaftesr 2004. Hence, and not
unexpectedly, the change in the law is perceivedhgybank to result in a loss of

collateral value.

1 We cluster errors at the borrower level to addsesil correlation (Bertranet al. (2004)).
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The decrease in the coverage ratio caused by tHectien in the value of
outstanding collateral increases the bank’s expelasses. Consistent with this view,
the treated group also experienced an averagesd faints increase in their loan rate,
a reduction in their internal credit limit by 13rpent and a downgrade in their internal
rating by almost two levels, vis-a-vis the untrelageoup.

Following the change in the law, we observe a coptganeous decline in the
collateral coverage ratio of about four percengagi@ts and an increase in the loan rate
by 24 basis points, for the satoan and borrower. However, the change in theevalu
the company mortgage also affects borrower limd eating we found. Consequently,
in Table 4 we introduce these internal bank measofdorrower risk in specifications
for the 3,491 and 2,083 loans, respectively, foriclvhwe have these measures.
Controlling for the deterioration in borrower qugli— as assessed by the bark
slightly lowers the increase in the loan rate affiter change in the law, but the impact
remains statistically significant and economicaievant (the estimated coefficients on
TreategxAfter, “drop” from 19 to 18 and from 39 to 33 basis psjmespectively).

These estimates suggest that for the skmae contract (and accounting for changes
in borrower quality following the change in the latlve bank “charges” the borrower on
average around six basis points for a percentage gecrease in collateral coverage
ratio}? This finding is consistent with the observatiomttirollateralization (and the
degree of subordination) is a key determinant obvery on defaulted debt (e.g., Khieu
and Mullineaux (2009), Altman and Kalotay (201@pbnsequently, our results suggest
that posting collateral may substantially reduce kban rate at the individual loan

contract level

2 This finding is consistent with the observationatthcollateralization (and the degree of
subordination) is a key determinant of recoverydefaulted debt (e.g., Khieu and Mullineaux (2009),
Altman and Kalotay (2010)).
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b. Unaffected Leasing Contracts

In order to test the robustness of our identifmatstrategy, we propose a simple
“placebo” test. Specifically, we investigate whethiee change in the law has an impact
on other loans in our sample that should not haenldirectly affected. We select all
borrowers in our sample that have leasing contractstanding in 2004. Leasing
contracts should not be affected by the changkdnaw, since a leased asset, and not a
company mortgage, serves as its security. As dtyeéise change in the law should not
have a differential effect on the loan rates chargethe leasing contracts of the non-
treated control and the treated groups.

We estimate this premise using the differencesffier@nces model presented
before, which includes loan and year*month fixetkets. The estimates (not reported)
corroborate our empirical strategy, as the diffeesnin-differences estimate is

statistically insignificant and economically nedlig.*>

c. Bank Monitoring

We analyze how the change in a law, which weakahedvalue of company
mortgages, affected the bank’s monitoring actisiti®Ve analyze the effect of the
change in law on the frequency and intensity of ldan officer’'s revaluation of the
assets pledged as collateral and on the frequefreyiew of the borrower’s condition.

Table 5 provides the comparison of the means ®mntin-treated control and treated
groups, before and after the 2004 change in the flamour monitoring variables. As

before, we prefer to assess the economic effettteothange in law from a specification

13 We do find, however, a differential increase ia #xposure of these lease contracts for the treated
group following the change in law. The decreasiévalue of the company mortgages may have pushed
some firms to obtain financing through lease agerem This result corroborates the view that aeleas
contract is often considered to be a potential tiults for a secured loan (Eisfeldt and Rampini0@)).

15



that controls simultaneously for individual- anthé- heterogeneity. Table 6 displays
the results of the full model.

The estimates in Table 6 show that following th@£&hange in the law that
reduced the collateral value of company mortgaties bank monitored this collateral
less actively than other types of collateral. T¢wsclusion holds for the two measures
of monitoring proposed — frequency and intensityd eegardless of whether we look at
collateral value or at the collateral coverageordtiOn the one hand, the change in law
led to a stronger reduction in the intensity of teealuation of collateral for the treated
group than for the control group. The estimateded#ihces-in-differences effect
suggests that the change in law decreased the tmdgrof collateral revaluations by
two and a half percent points.

On the other hand, we observe that the changenMmwias followed by a significant
decrease in the frequency of the revaluation of dlseets pledged as collateral.
Moreover, the estimated differential decreaseequency of 0.64 revaluations per year
is economically meaningful, since the average nundbecollateral revaluations per
year in our sample is two (Table 1). Next, we ttarthe effect of the change in law on
the bank’s monitoring frequency of the borrowersndition. The relevant model
estimates are shown in the last column of Tablafér the change in law, the bank
revised less frequently the condition of clientatthad pledged company mortgages
before 2004 than of clients who had not. On averdlge bank revises a client’s
condition approximately every ten months (Table Qur differences-in-differences
estimates indicate that after 2004 the bank inegkése revision interval by about three

weeks for the treated group, as opposed to thedaiogroup. This finding confirms a

* To the extent that the amortization schedule ofloan contracts is pre-determined, the decrease in
loan exposure over time is mechanical. Moreoverdaenot observe changes in amortization plans for
the group of loans used in our analysis. Theretbezdifferential effects we obtain for the collater
coverage ratio cannot be attributed to differertf@nges in loan exposure across the two groups.
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reduction in the bank’s monitoring effort followiran exogenous decrease in the value
of the collateral.

In sum, the intensity and frequency of the bank&nitoring of the condition of the
collateral and borrower is reduced as the valuthefcompany mortgage drops. This
result suggests that a part of a bank’s monitoaicigyities may be collateral-related and

that collateral posting not necessarily “makesrekidazy.”

6. Conclusion

We identify the value of collateralization and itspact on borrower quality and
bank monitoring, exploiting as a unigue natural e@kpent, a change in the Law on
Company Mortgages implemented in Sweden on Janlfar@004, that exogenously
reduced the value of the company mortgage.

We study the impact of the change in law on th&emiusiness loan portfolio of a
major Swedish bank using a differences-in-diffeemnapproach. Following the change
in the law, we find that the bank reduces the a&ssksvalue of collateral and
contemporaneously increases the interest rate b@&hk lowers its internal credit limit
to the borrower and downgrades the borrower. Howelie intensity and frequency of
the bank’s monitoring of the condition of the ctélal and borrower is significantly
reduced.

Taken together these results suggest that collagevaluable for the bank and that
following a loss in collateral value the bank cles@ higher interest rate on the loan,
worsens its quality assessment of the borrowealsat reduces its monitoring efforts of
the lower-valued collateral and borrower.

Collateral is an important feature of debt consabiat has received much attention
in the literature. However, the intricate nature @dllateral imposes important
econometric difficulties, such as its joint detamation with other contract terms and its
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impact on borrower and bank behavior. Moreoverpeate data on collateral value is
typically lacking. Our empirical strategy combirte® key ingredients that enable us to
overcome these econometric limitations. On thelarel, we exploit a change in a law
that exogenously reduced the value of company rages, a special type of collateral
widely used in Sweden. On the other hand, we ejglaich dataset from a major
Swedish bank that contains detailed informationuatloe loan contracts, including the

estimated collateral value.
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Table 1 — Variable definitions and descriptive stastics

The table defines the variables used in the arsafysi displays the summary statistics, i.e., thenmgtandard deviation (Std. Dev.) and number seéplations (Obs.).

Variable Definition Mean Std. Dev Obs.

Loan contract

Collateral value (€000) Estimated value of assketdged to secure the loan 49.95 184.15 108,368
Coverage ratio (%) Collateral value / Loan exposure 46.60 46.54 108,368
Loan rate (%) Annual interest rate of the loan 6.57 1.51 108,368
Borrower

Internal rating Internal rating assigned by theko@nthe borrower (0-20) 9.29 3.23 56,696
Internal limit (€000) Maximum exposure towards Hwerower 499.09 2616.09 99,635
Monitoring intensity of collateral

Change in collateral value (%) Absolute value @f tmonthly percent change in collateral value 6.0% 9.8 107,372
Change in coverage ratio (%) Absolute value oftimmthly change in coverage ratio 2.90 13.02 107,372
Monitoring frequency of collateral

Nr. changes in collateral value Number of yearlgrayes in collateral value 2.02 3.04 108,368
Nr. changes in coverage ratio Number of yearly glkann coverage ratio 2.35 3.97 108,368
Monitoring of borrower

Time to next review Number of months to next reviethe borrower’s situation 10.42 3.20 94,704
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Table 2 — Change in law and credit terms: Compariso of means

For each dependent variable, the table displaysatteeages for th@on-treatedand treated loans or
borrowers before and after the change in companmygage law on January'12004.Non-treatedrefers

to borrowers that never registered a company moetga the period 2000-2008reatedindicates that
the borrower had a company mortgage outstandingponary 1, 2004.After refers to the period 2004-
2006 andBeforerefers to the year 2003. Standard errors (cludtatethe firm level) are provided in
parentheses. The symbols *** ** and * indicategrsficance at the 1%, 5%, and 10% levels,
respectively.

Before After Difference

Ln(1 + Collateral value)

Non-treated loans 5.96 5.52 -0.44%**
(5.25) (5.25)

Treated loans 6.29 5.05 -1.24%**
(4.95) (4.94)

Difference 0.33 -0.47 -0.80**

Coverage ratio (%)

Non-treated loans 48.34 45.71 -2.63***

(46.2) (46.7)
Treated loans 51.22 43.99 -7.23**
(45.17) (46.78)

Difference 2.88 -1.72 -4.61

Interest rate (%)

Non-treated loans 6.94 6.35 -0.59%**
(1.35) (1.58)

Treated loans 7.04 6.79 -0.25%**
(0.97) (1.06)

Difference 0.10 0.44*** 0.34***

Ln(1 + Internal limit)

Non-treated borrowers 11.74 11.71 -0.03
(1.51) (1.55)

Treated borrowers 11.73 11.45 -0.28***
(1.19) (1.4)

Difference -0.01 -0.26** -0.25%**

Internal Rating

Non-treated borrowers 9.67 9.41 -0.26***
(2.71) (3.15)

Treated borrowers 7.08 6.08 -1.00**
(4.14) (4.58)

Difference -2.59%** -3.33%** -0.73
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Table 3 — Change in law and credit terms: Panel amgsis

The table reports the results for regressions efftim:y, = o+ 4 + fTreategxAfter, + u, wherei indexes loans or borrowers,ndexes year*months, anlis the

differences-in-differences estimate of the coedfition the interaction term @featedandAfter. The dependent variables are defined in TableobuBt t-statistics (standard
errors are clustered at the borrower level) argigedl in parentheses. The symbols ***, ** and Hicate significance at the 1%, 5%, and 10% levelkspectively.

Loan Borrower

Dependent Variable Ln(Collateral) Coverage ratio Loan rate Ln(Interimait) Internal rating

Treated x After -0.75%** -4.15%** 0.24*** -0.13*** -1.84***
(-11.39) (-6.73) (18.37) (-12.12) (-32.28)

Loan fixed effects Yes Yes Yes No No
Borrower fixed effects No No No Yes Yes
Year*month fixed effects Yes Yes Yes Yes Yes
R-squared 0.03 0.01 0.25 0.06 0.05
Number of loans 3,537 3,537 3,537 3,515 2,155
Number of observations 108,368 108,368 108,368 99,635 56,696
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Table 4 — Change in law and loan rate controlling dr borrower risk: Panel
analysis

The table reports the results for regressions efftim:y, = a+ A, + fTreategxAfter, + u, wherei

indexes loans or borrowettsindexes year*months, antlis the differences-in-differences estimate of the
coefficient on the interaction term @featedandAfter. The dependent variables are defined in Table 1.
Robust t-statistics (standard errors are clustatetie borrower level) are provided in parenthe3és
symbols *** ** and * indicate significance at tH&, 5%, and 10% levels, respectively.

Dependent Variable Loan rate
Borrower Risk Ln(Internal limit) Internal rating
Independent Variables 0] (1 0] ()
TreatedxAfter 0.19*** 0.18*** 0.39%** 0.33***
(12.42) (11.68) (20.76) (17.66)
Borrower Risk -0.09*** -0.03***
(-19.26) (-21.87)
Loan fixed effects Yes Yes Yes Yes
Year*month fixed effects Yes Yes Yes Yes
R-squared (%) 0.24 0.24 0.33 0.34
Number of loans 3,491 3,491 2,083 2,083
Number of observations 99,635 99,635 56,696 56,696
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Table 5 — Change in law and monitoring: Comparisorof means

For each dependent variable, the table displaysateeages for thaon-treatedand treated borrowers
before and after the change in company mortgage dawlanuary 3, 2004. Non-treatedrefers to
borrowers that never registered a company mortgagfee period 2000-2006.reatedindicates that the
borrower had a company mortgage outstanding onadwritl, 2004.After refers to the period 2004-2006
and Before refers to the year 2003. Standard errors (cludtere the firm level) are provided in
parentheses. The symbols *** ** and * indicategrsficance at the 1%, 5%, and 10% levels,

respectively.

Before After Difference
Absolute change in collateral value (%)
Non-treated borrowers 5.58 5.98 0.40*
(18.81) (19.79)
Treated borrowers 9.90 8.50 -1.40
(25.39) (23.73)
Difference 4,32%** 2.52%** -1.80
Absolute change in collateral coverage (%)
Non-treated borrowers 2.65 2.87 0.22*
(11.68) (13.31)
Treated borrowers 4.79 4.28 -0.51
(15.31) (16.22)
Difference 2.14%** 1.41%** -0.73
Number of changes in collateral value
Non-treated borrowers 2.02 1.98 -0.04
(3.05) (3.03)
Treated borrowers 2.68 2.27 -0.41
(3.10) (3.15)
Difference 0.66*** 0.29 -0.37
Number of changes in collateral coverage
Non-treated borrowers 2.52 2.25 -0.27%**
(4.09) (3.92)
Treated borrowers 3.09 2.15 -0.94***
(4.10) (3.58)
Difference 0.57** -0.10 -0.67**
Time to next review
Non-treated borrowers 11.05 10.22 -0.83***
(2.71) (3.30)
Treated borrowers 9.26 9.61 0.35
(4.03) (3.61)
Difference -1.79%** -0.61*** 1.18%***

23



Table 6 — Change in law and monitoring: Panel anakis

The table reports the results for regressions efftim:y, = o+ 4 + fTreategxAfter, + u, wherei indexes loans or borrowers,ndexes year*months, anlis the

differences-in-differences estimate of the coedfition the interaction term @featedandAfter. The dependent variables are defined in TableobuB t-statistics (standard
errors are clustered at the borrower level) argigedl in parentheses. The symbols ***, ** and Hicate significance at the 1%, 5%, and 10% levelspectively.

Monitoring of collateral Monitoring of borrower

Change in value Number of changes

Time to next review
Dependent variable Ln(Collateral) Coverage ratio Ln(Collateral) Coverage ratio

Treated x After -2.52%** -1.22%%* -0.64*** -0.84*** 0.62***
(-5.04) (-3.50) (-13.75) (-15.14) (6.48)
Loan fixed effects Yes Yes Yes Yes No
Borrower fixed effects No No No No Yes
Year*month fixed effects Yes Yes Yes Yes Yes
R-squared 0.001 0.001 0.01 0.04 0.08
Number of loans 3,537 3,537 3,537 3,537 3,406
Number of observations 107,372 107,372 108,368 , 3688 94,704
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