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Abstract

Reducingendingallowsbanksconcernedvith future capitalinadequacyo reducethelikelihood
of a capital shortage The capital crunchtheory predictsthat banks@ending is particularly
sensitiveto their regulatorycapital ratios during recessionshen regulatorycapital tendsto
declineandexternal-financingrictions tendto increasePro-cyclicalityin banklendingmay be
magnifiedwhen banks@oan loss provisioningis backwardlooking given the increasein loan
defaultsthatoccurduringrecessionsWe find that, relativeto bankswith moreforwardlooking
loan loss provisioning,bankswith lesstimely loan loss provisionsreducetheir lending more
during recessionaryelative to expansionaryperiods.We also find that loan loss provision
timeliness reduces the capital crunch effect during recessionary periods.

We would like to thank Daniel Benesh, Jere Francis and seminar participants at Indiana University and the
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1. Introduction

When banks face external-financing frictions, such as the adverse-selection problems
modeled in Myers and Majluf (1984), they are not able to immediately restore reductions in
equity capital that occur during economic downturns. The capital crunch theory predicts that
capital adequacy regulation combined with these market imperfections leads to pro-cyclical bank
lending. Specifically, the theory predicts that during recessions, banks’ lending is more sensitive
to their capital ratios than during expansionary periods. That is, banks concerned with future
capital inadequacy reduce lending to avoid violating regulatory capital minimums. In a May 7,
2009 speech entitled “Lessons of the Financial Crisis for Banking Supervision,” Ben Bernanke,
Chairman of the Federal Reserve Bank (FED), argued that “working to mitigate pro-cyclical
features of capital regulation and other rules and standards” is an important element in the FED’s
objective of enhancing the stability of the financial system as a whole.

Regulators and policy makers argue that the pro-cyclical effect of capital is reinforced by
current loan loss provisioning rules. Loan loss reserves are designed to absorb expected credit
losses. However, if loan loss provisioning is backward looking, then the credit losses arising
from economic downturns are more likely to require banks to recognize more loan losses during
recessions, thereby accentuating capital pro-cyclicality.! Given these concerns about the
importance of loan loss provisioning on the macro-economy and the current incurred-loss model
of accounting for loan losses used throughout most of the world, regulators and policy makers

have been considering changes in the accounting for loan losses that would dampen this effect.

" As used by Fed Chairman Bernanke, pro-cyclicality is the property of exaggerating or exacerbating the cyclical
tendencies of aggregate economic activity.
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For example,the Report of the Financial Stability Forum (FSF) AddressingPro-
cyclicality in the Financial System(2009) discusseghe difficulties that financial institutions
experiencingextensivelossesfacein replenishingtheir capitaland statesthat during economic
downturns Oaweakenedfinancial system cannot absorb further losseswithout causing
amplifying retrenchment.®he FSFidentifiesloanlossprovisioningasoneof thethreepriorities
for policy actionaddressinghe forcesthat contributeto positivefeedbackmechanism&etween
thefinancialandthereal sectorsof the economy.Theremarksof JohnC. Dugan,Comptrollerof
the Currency beforethe Instituteof InternationaBankersmadeon March 2, 2009entitledOLoan
Loss Provisioningand Pro-cyclicality,Gare consistentwith theseconcernsHe arguesthat the
Oincurredossmodel®f loanlossprovisioning,which s the currentaccountingmethodrequired
in theU.S. andabroad wasa fundamentatonstrainthatled Oloariossprovisioning[to] become
decidedly pro-cyclical, magnifying the impact of the [current economic] downturn.O

In a March 2009joint meeting,the FinancialAccountingStandard$8oard (FASB) and
the InternationalAccountingStandard€Board (IASB) announcedhat as part of their financial
instrumentgprojectthey Quill examindoanlossaccountingjncludingtheincurredandexpected
loss models.Qn backgroundmaterialfor this meetingthe FASB/IASB staff statesthat they

Gcannotconcludethat an expectedioss modelis more countercyclicalthan an incurredloss
model.O

While regulatorsarguethatlessforward looking provisioningcan exacerbatgro-cyclicality,
thereis little empirical evidenceon this issue. We examinewhethercross-sectionatlifferencesin

banks@pplicationof the incurredloss model of loan loss provisioningaffect banks@illingnessto



supply loans.” Consistent with the capital crunch hypothesis, we first hypothesize that the
association between bank lending and capital ratios is higher in recessionary periods than in
expansionary periods in the presence of numerical capital adequacy regulation. We further
examine whether the capital crunch effect differs for large versus small banks. In our primary
analysis we focus on the period after the implementation of the 1988 Basel Risk Based Capital
Regulation agreement and the Federal Depository Insurance Corporation Improvement Act of
1991 (FDICIA). These regulations likely had differential effects on small versus large banks.

We further argue that banks with less timely loan loss provisioning will require higher
provisions during economic downturns, thereby increasing their concerns about future capital
inadequacy. We therefore hypothesize that less timely banks reduce their lending more during
recessions than banks with more forward looking loan loss provisioning. Finally, we hypothesize
that the link between bank lending and capital ratios during recessionary periods, relative to
expansionary periods, is higher for banks with less timely provisioning. As a supplemental
analysis we examine a pre-regulatory period prior to the implementation of explicit capital
regulation to examine whether capital constraints arise directly from regulatory capital
requirements. Specifically, we examine the twenty-year period prior to the introduction of the
first explicit regulatory requirements in December of 1981.°

To test our hypotheses, we use two different measures of timeliness in loss recognition.
Our primary measure is a loan loss specific metric of the timeliness of loss recognition measured

as the additional explanatory power provided by future and contemporaneous nonaccruing loans

*The FSF report (2009) argues that the incurred loss approach allows for considerable management judgment and
discretion in determining the loan loss provision. We exploit this flexibility in our cross-sectional analyses.
> We exclude the period from the first quarter of 1982 through the third quarter of 1993 because of a lack of
consistency in the regulatory requirements combined with a lack of variation in macro-economic conditions during
this period.
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in explainingthe currentloanlossprovisionbeyondwhat canbe explainedby pastnonaccruing
loans.This approacthasthe advantagef beingloanlossspecific,butit requirestime-seriesiata
which reducesthe numberof usableobservationsFurther,becauseof dataavailability, this

metric cannotbe estimatedduring the pre-regulatoryperiod.As a secondaryneasureve usethe

KhanandWatts(2009)approacho calculatebank-quarteestimate®f the Basu(1997)measure
of timely lossrecognition.Although the Basu(1997) market-baseanodel hasbeensomewhat
controversialthis approachasthe advantagehatit canvary throughtime anddoesnot require

a time-seriesof observationdor a given firm. This measureprovidesa generalmetric of the

timelinessof lossesatherthana loan lossspecificmetricandcanbe estimatedduring both the

Basel and pre-regulatory periods.

We examinethe roles of capital sufficiency and timely loss recognitionin lending
activities for a sampleof COMPUSTAT banks.We use COMPUSTAT databecauseit is
availableduring both the Baseland the pre-regulatoryperiod andit includespublicly traded
banksfor whomit is possibleto estimateour marketbasedmeasuref timely lossrecognition’
In our primary analysisthe sampleperiodbeginsin 1993becausehis is thefirst yearthatrisk
basedcapitalwasfully implemented. This sampleincludes24,788bank-quarteobservations,
representingl,370banks.During this period, the NBER definestwo recessionaryeriods:1)
from March 2001 to December2001 and 2) from December2007 to the present.Basedon
NBERO<lassification,we treat 2001:2-4,2008:1-4and 2009:1-2 as recessionaryperiods,

resulting in 2,763 bank-quarters during recessions.

* Bank holding company data on COMPUSTAT begins in 1961; whereas, the regulatory data starts in 1986.
® We start with the third quarter because risk-based capital ratios were not reported in COMPUSTAT until that time.
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A challengein testingthe capital crunchhypothesiss separatingsupply from demand
effects.Kishanand Opiela (2006) point out that loan supply can be identified by separating
banksby differential characteristicgied to their ability to supplyloans,but not to their loan
demandKashyapand SteinO£000) usebanksize andliquidity astwo suchcharacteristicsln
additionto the characteristiceonsideredy KishanandOpiela(2006) and Kashyapand Stein
(2000),we arguethatlossrecognitiontimelinesss relatedto loan supply,but notdirectly related
to loan demand.In addition to this identification approach following Bernankeand Lown
(1991),we alsoincludethe changein unemploymentateaswell asmanyothermacrovariables
to control for loan demand when estimating our models

Ourfinding thaton averagehe positiveassociatiorbetweerbanklendingandtheir risk-
basedcapitalratiosis greaterduring recessionss consistenwith the capitalcrunchhypothesis.
We alsofind this capitalcruncheffectis strongerfor bankswith assetgreatethan$500million.
Consistentvith the hypothesighatloanlossprovisioningcanbe pro-cyclicalwe observea more
pronouncedeductionin lending during recessionarnperiodsby banksthat are lesstimely in
their lossrecognition,comparedo bankswith moreforward looking provisioning.In addition,
we find thatthe greaterassociatiorbetweerbanks@ndingandrisk-basedapitalratiosis driven
by the lesstimely bankswhile the more forward looking banksdemonstratdessevidenceof
beingaffectedby a capitalcrunch.Theseresultshold for both our loanlossspecificmeasureof
provisiontimelinessandthe KhanandWattO$2009) measuref timely lossrecognition Finally,
we find no evidence of a capital crunch during the pre-regulatory period.

This paper contributesto the banking and accountingliteratures. Consistentwith
evidencerom previousrecessionsye find thatthe associatiorbetweerbanks@apitalratiosand

their willingnessto provide loansis magnified during the most recenttwo recessionghat
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occurred during the post Basel/FDICIA period. In contrast to prior literature, we find that during
the post Basel/FDICIA period, the capital crunch is more rather than less serious for big banks
with total assets more than $500 million, relative to small banks. We contribute to the accounting
literature by finding that financial reporting quality not only affects industrial firms’ borrowing
and investing behaviors (e.g., Biddle and Hilary, 2006; Bharath et al., 2008), but also impacts
capital providers’ lending behaviors. One implication of this finding is that accounting
information, i.e., loss recognition timeliness, influences not only micro-economic activities but
also the overall capital availability on the macro level. Specifically, we add to the accounting
literature by showing that on average banks with lower loan-loss timeliness reduce their lending
by more than 2% during recessions. In addition, we find that lower loan-loss timeliness increases
the importance of banks’ capital ratios in their lending decisions during recessions by more than
20%. Further, we contribute to the literature examining the importance of financial reporting
quality in recessions (e.g., Hilary, 2008), by documenting that the effect of the provision on the
relation between regulatory capital differs during expansionary versus recessionary periods.

The rest of the paper is organized as follows. Section 2 provides background for our
study. We motivate our hypotheses in section 3. We describe our sample and research design in
Section 4. We discuss our empirical results in Section 5 and supplemental analysis in Section 6.
Finally, Section 7 concludes.

2. Background
2.1 Banking Regulation

Prior to 1981 there were no specific numerical adequacy standards in the United States.

Instead, the determination of capital adequacy was based on the judgment of the bank regulators.

In December of 1981, the three primary U.S. bank regulators, the FED, the OCC (Office of the
6



Comptroller of the Currency) and the FDIC (Federal Deposit InsuranceCorporation),
implementedexplicit numericalcapitalrequirementdor all but the largestmultinationalbanks.
However, the numericalrequirementdiffered by bank size and the ratio that was usedto
determinecapital adequacywas not the sameacrossthe threeregulators. By 1985 a uniform
capitalrequirementvasputin placefor all banksregardles®f sizeanda commondefinition of
regulatory capital was instituted acrossall three regulatoryagencies.Theserequirements
remainedin placeuntil the fourth quarterof 1990 when new risk basedcapital requirements
basedon the 1988 Baselaccordwere phased-inDuring the period from 1985 through1990
capitaladequacywas primarily determinedusingthe ratio of primary capitalto averagetotal
assetsThe componentof primary capital were: commonequity, perpetualpreferredstock,
minority interestin equity accountsof consolidatedsubsidiaries,mandatoryconvertible
instruments, and the allowance for possible loan and lease losses.

The Basel risk basedcapital requirementschangedboth the numeratorand the
denominatoin the capitaladequacyatio. The fundamentatapitalratio underthe Baselrulesis
theratio of Tier 1 capitalto risk-weightedassetsThe calculationof Tier 1 capitalalsoincludes
commonequity, perpetualpreferredstock and minority interestsHoweverTier 1 capitaldoes
notincludethe allowancefor loanlossesandgoodwill andotherintangibleassetsarerequiredto
bedeductedrom Tier 1 capital.Risk-weightedassetsarecomputeddy assigningassetso oneof
four categoriewvith weightsof 0%, 20%, 50 % or 100%. The 0% risk categoryincludescash,
gold andclaimsunconditionallyguaranteedyy the U.S. or OECD centralgovernmentsThe 20%

risk categoryincludesshort-termclaims guaranteedy U.S. and foreign banksand claims

® The FED and 0CCOs required that community banks maintain a 7% total capital ratio. Multinational banks with
assets greater than $15 billion were not subject to the capital requirements. Regional banks with assets greater than
$1 billion were subject to a minimum total capital ratio of 6 %. The FDIC required a capital ratio of 6% regardless

of bank size, but the minimum applied to a primary capital ratio rather than to a total capital ratio.
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conditionally guaranteedy the U.S. or OECD centralgovernmentsThe 50% risk category
includesloansfully securedoy first lienson 1-4 family residentialpropertiesandloansto state
andlocal governmentsThe 100% categoryincludesall otherassetsiot assignedo the lower

risk weightedcategoriesOff-balancesheetitems are alsoincludedin the calculationof risk-

weighted assets based on a credit conversion factor that also varies from 0 to 100%.

The FederalDepositinsuranceCorporationimprovementAct of 1991 (FDICIA) was
enactedo changefederaloversightof depositoryinstitutions® FDICIAODPrompCorrective
ActionOsectionrequiring regulatorsto classify depositoryinstitutionsinto one of five capital
adequacycategories,ncluding three undercapitalizedcategories basedon the severity of
undercapitalizationwasdesignedo restrictregulators@iscretionin applyingregulatorycapital
regulationsOneof theintentsof this regulationwasto endthe existingOtodbig to failOpolicies.
The promptcorrectiveactionrequirementsn FDICIA appliedto all banksregardles®f sizebut
may havehadthe greateseffecton largebanksthathadbeenmorelikely to receiveregulatory
forbearance.

FDICIAOsOEarlyldentification of Neededimprovementsn Financial ManagementO
sectionrequiresthe establishmenof an auditcommitteeandrequiresbanksto establishinternal
control evaluationand reporting systemsWhen this sectionwas initially adoptedin 1993 it
appliedonly to bankswhoseassetseexceededs500 million. This thresholdwas increasedo
assetf $1 billion in Decembenf 2005.1f theseprovisionsrestrictedbanks@bility to manage

their reportedregulatorycapital, thenthis may havealsoincreasedarge banks@oncernsabout

" U.S. banksarerequiredto maintaina minimum tier 1 capital ratio of 4% of risk weightedassetsThis ratio must
exceed 8%. to be considered well capitalized.

8 Under FDICIA, banks and depository institutions failing to meet the capital requirement are not allowed to make
dividend distributions. In addition, bank regulators must intervene and require implementation of a capital
restoration plan, limit asset growth and restrict new lines of business.
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falling below regulatory capital minimunfs.
2.2 Capital Crunch due to the Risk of Future Capital Inadequacy
Capitalmarketimperfectionscanresultin reductionsn banklendingduring recessions.
Van denHeuvel (2007)extendsSteinO§1998) adverse-selectiomodelof reducedrecessionary
banklendingresultingfrom insufficientinsureddepositfunding by providinga modelof reduced
banklendingarisingfrom thereductionin bankequity capitalthatoccursduringrecessionsThis
capitaleffectis distinctfrom the liquidity effect modeledby Stein.Specifically,he arguesthat
whenequityis sufficiently low bankswill reducelendingbecausef capitalrequiremenandthe
costof issuingnew equity. His modelexplicitly showsthatthis resultwill occurevenwhenthe
capital requirementis not currently binding becausdow-capital banksmay optimally forgo
profitablelendingopportunitiesnow to lower therisk of future capitalinadequacyHe notesthe
importanceof this featuregiventhe fact thatmostU.S. banksarenot at the capitalconstraintat
any given time.
2.3 Identification of Loan Supply versus Loan Demand Effects
KashyapandStein(2000)reviewthe challengesassociatedvith separatinghe effectsof
supplyversusdemandon the amountof banklending.They notethatbasedon argumentsnade
by BernankeandGertler(1995),comparingaggregatéanklendingto the amountof otherforms
of externalfinancing doesnot provide a valid methodof separatinghe supply and demand
effects. They arguethatto Omakdurther progresson this difficult identificationproblem,one
hasto examinelendingbehaviorat the individual banklevel, E [and] explorecross-sectional

differencesin the way that bankswith varying characteristicsespondo shocks.@s discussed

° For instance Altamuro and Beatty (2009) find that the FDICIA internal control provisionsresultin decreased
discretionin the loan loss provision making the loan loss provision lessconservativefor banksaffectedby these
provisions relative to unaffected banks.
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in Kishan and Opiela (2006), when the analysis is conducted at the individual bank level, loan
supply can be identified by separating banks by differential characteristics tied to their ability to
supply loans, but not to their loan demand. Kashyap and Stein (2000) use bank size and liquidity
as two such characteristics.

Bernanke and Lown (1991) investigate the role of a capital crunch during the 1990:2-
1991:1 recession using state-by-state data on bank loans, capital and assets.'’ They find that the
loan growth percentage over that recessionary period is positively related to the capital to assets
ratio at the beginning of the recessionary period. This positive association holds after controlling
for a change in the regulatory capital ratio and for contemporaneous employment growth. They
repeat this analysis using a bank-by-bank regression of lending growth for banks in the state of
New Jersey. When they allow their estimates to differ by bank size, they find statistical
significance only for banks with assets less than $ 1 billion. They do not find evidence that the
lending of large banks is affected by their regulatory capital ratios.

Their finding that the capital crunch hypothesis holds for small banks but not for large
banks is consistent with the results reported by Kishan and Opiela (2000) that the loan supply of
small undercapitalized banks is more responsive to monetary policy than that of larger well-
capitalized banks during the period from 1980:1 — 1995:4, which spans multiple regulatory
capital regulation regimes. However, Kishan and Opiela (2006) find that the difference in the
responsiveness of the loan supply to expansionary monetary policy between high capital and low
capital banks holds across all size categories in the post Basel/FDICIA period (1990:3 — 1999:4).

Kishan and Opiela (2006) argue that their results suggest “a more stringent effective capital

1 In a statement before a subcommittee of the U.S. House of Representatives, made on May 8, 1991, Richard F.
Syron, then President of the Federal Reserve Bank of Boston used the term capital crunch to distinguish a reduction
in bank lending caused by a loss of bank capital from a credit crunch that results from a reduction in bank deposits.
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constraintin the post-Basel/FDICIAperiod.OTheir resultssuggesthat large banksmight be
moreaffectedby a capitalcrunchduring recessionaryperiodssubsequentbo the implementation
of the Basel and FDICIA regulatory requirements.
2.4 Pro-cyclicality and the Incurred Loss Method of Loan Loss Provisioning

In additionto the combinationof capitalmarketimperfectionsandcapitalregulationthat
Van denHeuvel (2007) arguesmay causethe supply of bankloansto be pro-cyclical,the FSF

(2009) arguesthatloss provisioning may contribute to positive feedback mechanisms between
the financial and the real sectors of the economy. The FSF argues that the pro-cyclicality of the
loan loss provision may arise either from a misapplication of the incurred loss model that is used
in both FASB and IASB standards, or from the inherent properties of the incurred loss model.
Prior to the adoption of FAS 114 in May of 1993, FAS 5 provided the impairment
guidance for all receivables including loan losses. FAS 114 provides more specific guidance for
loans individually deemed to be impaired because it is probable that not all interest and principal
payments will be made as scheduled. This standard states that impairment should be recognized
when a loss is probable based on past events and conditions at the financial statement date.
Losses should not be recognized before it is probable that they have been incurred, even though
it may be probable based on past experience that losses will be incurred in the future. The
standard also states that it is inappropriate to consider possible or expected losses based on the

trends that may lead to additional losses.

In a backgroundpaperfor their March 2009 joint meeting,the FASB/IASB staff
discussegshe incurredloss methodof loan loss provisioningand what they perceiveto be a
commonmisperceptiorwith thatmethod.Specifically,they statethatthe requirementunderthis
approachof Oobjectiveevidenceof impairmentasa resultof one or more eventsthat occurred

after the initial recognitionof the assetQs often interpretedto meanthat loss recognitionis
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deferreduntil the borroweractuallydefaults.The staff stateghatthe approachactuallyshouldbe

interpretecto meanthat Qlefaultis the latest dateon which impairmentshouldbe recognized.O
Consistentwith this view, in their reportaddressingpro-cyclicality in the financial systemthe
FSF recommends that:

The FASBand IASB shouldissuea statementhat reiteratesfor relevantregulators,

financial institutions, and their auditors that existing standardsrequire the use of
judgement to determine an incurred loss for provisioning of loan losses.

This recommendatiorallows for the possibility that pro-cyclicality in loan loss
provisioning could be reducedmerely by proper applicationof the incurred loss model.
However,they also considerthe possibility that evenwhen properly appliedthis methodof

provisioning could be pro-cyclical. Dugan (2009) argues that to meet the standard:

bankshaveto documentvhya lossis probableandreasonablyestimableandthe easiest
wayto dothatis to refer to historical lossratesand the bankOswn prior lossexperience
with the type of assetin question.Unfortunately,using historical loss ratesto justify
significantprovisionsbecomesnoredifficult in a prolongedperiod of benigneconomic
conditionswhenlossratesdecline.Indeed thelongerthe benignperiod,the harderit is
to use acceptabledocumentatiorbasedon history and recent experienceto justify
significant provisioning. When bankerswere unable to produce such acceptable
historical documentationauditorsbeganto leanon themeitherto reduceprovisions,or,
in somecircumstancesto take the extremestep of reducingthe loan loss reserveby
releasing so-called Onegative provisionsO that counted as earnings.

This concernis consistentwvith the secondoan lossprovisioningrecommendatiomadeby the

FSF that:

TheFASBand IASBshouldreconsiderthe incurred lossmodelby analysingalternative
approachedgor recognisingand measuringoan losseghat incorporatea broaderrange
of available credit information.

In contrastto the concernsraisedby the FSF,Handorfand Zhu (2006) statethat their
Oempiricatestsdo not supportthe claim that bank loan-lossprovisioningis pro-cyclicalin
general particularlyfor average-sizedankswith averageotal assetsangingfrom $200million
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to $10 billion.OSpecifically,they arguethat by usingdiscretionin their loanlossreportingQJS
banks, especiallybanks of averagesize, generally overstateloan-lossprovisions during
economicexpansionsandvice versa.( hey statethatthis discretioncould reflecteitherprudent
loan loss provisioningor earningsmanagementThe only recessionaryeriodin their sample
periodwasthe secondwo quartersof 1990andthefirst quarterof 1991, predatingthe adoption
of FDICIA andFAS 114,whichintroducedtheincurredlossmodel,andthe full-implementation
of the Baselregulatorycapitalstandardsln addition,their entiresampleperiodendedbeforethe
issuanceof Staff AccountingBulletin (SAB) 102 in July 2001. SAB 102 requiresbanksto
maintainand supportloanloss provisioningwith documentatiorconsistenwith GAAP, which
Dugan(2009) arguesdelaysthe timelinessof loan lossrecognition™ In addition, discretionin
loan loss provisioning may have been reduced by SAB 102 given the statement that:

the staffbelievesthat a registrant'sloan lossallowancemethodologys consideredsalid

whenit E include(s)proceduresthat adjustloan loss estimationmethodsto reduce

differences between estimated losses and actual subsequent charge-offs.
3. Development of Hypotheses

The capitalcrunchtheorysuggestshatcapitalmarketimperfectionghatmakeit difficult
for banksto raiseexternalequity capitalwill leadbanksthatareconcernedboutpotentialfuture
capital constraintsto reducetheir lending during recessionsBasedon this theory our first
hypothesis is:

H1: the associationbetweenbanksCregulatory capital ratios and bank lending will be
greater during recessionary periods relative to expansionary periods.

1 At the sametime SAB102was issued,the federalbanking agenciedssuedtheir guidancethroughthe Federal
FinanciallnstitutionsExaminationCouncil asinteragencyguidance OPolicyStatemenbn Allownace for Loan and
Lease Losses Methodologies and Documentation for Banks and Savings Institutions.O

13



Researctby Bernankeand Lown (1991)andKishnanand Opiela (2006) found thatthe
capitalcrunchissuewasgreaterfor smallerbanksrelativeto largerbanksusingthe periodprior
to the implementatiorof the Baselrisk basedcapitalrequirementsandthe FDICIA regulatory
requirementsTheir findings may be attributableto regulatorycapital regulationsbeing more
stringentlyappliedto smallerrelative to largerbanks,who may havebeendeemedOtoobig to
failOin the pre-Basel/FDICIAregime,or to the extentto which small bankshavemoredifficulty
raising external regulatory capital during recessions.

Basedon the discussionin Section2.1, the prompt correctiveaction requirementsn
FDICIA thatintendto endthe existing Otodbig to failOpolicy may haveincreasedargebanksO
concernsaboutfalling belowregulatorycapitalminimumsandthusincreasedhe extentto which
they were likely to be subjectto a capital crunchduring recessionsln addition,the FDICIA
internalcontrol provisions,appliedonly to largerbankswhoseassete&xceede@®500million ($1
billion after December2005), restrictlarge banks@bility to managetheir reportedregulatory
capitalandmay havealsoincreasedargebanks@oncernsaboutfalling belowregulatorycapital
minimums, further increasing the extent to which they were likely to be subject to capital crunch.

Becauseof theseconflicting predictionsaboutthe effect of banksizewe do not predict
whetherlarge bankswill be moreor lesslikely to sufferfrom a capitalcrunchbut do examine
whether there is a difference for large versus small banks. Our second hypothesis is:

H2: the association between banks’ regulatory capital ratios and lending during
recessionary relative to expansionary periods differs for small versus large banks.
Backward looking loan loss provisioning will lead to an increasein the required

provision during economicdownturns.This increasein the loan loss provisionwill decrease

banks@eportedncomeandtheir Tier 1 regulatorycapital. Van denHeuvelO§€007)theorythat
14



banksmay optimally forgo profitable lending opportunitiesnow to lower the risk of future
capital inadequacysuggeststhat the expectedincreasein the loan loss provision during
recessionaryperiodsmay lead to lower lending during recessiongor bankswith lesstimely
recognitionof loan losses.This suggestghat the pro-cyclicality of the loan loss provisionis
higher for low timeliness banks. Our third hypothesis is:

H3: lending during recessionsrelative to expansionaryperiods, is lower for banks with

less timely loan loss provisioning

In additionto this direct effect on lendingactivity, Van denHeuvel (2007) arguesthat
the impact of loan losses is larger for poorly capitalized banks because of an increased likelihood
that the bank will be faced with binding regulatory or financial constraints. In addition, larger
loan loss provisions decrease both income statement and balance sheet strength and therefore
may increase the costs of external equity financing. Based on these arguments we expectthatthe
timelinessof loan loss provisioningmay also affect the associatiorbetweenbanks®eported
capital ratios and their lending during recessionary periods. Our fourth hypothesis is:

H4:  the effect of banksQegulatory capital ratios on lending during recessionaryrelative
to expansionary periods will be greater for banks with lesstimely loan loss

recognition than for those with more timely loss recognition.

4. Sample and Research Design

4.1 Sample Selection

To testour hypothesespur primary samplecontainsCOMPUSTAT bankswith the
necessaryataduring the period 1993:3-2009:2Our primary sampleperiod beginsin 1993
becausehis is thefirst yearof full implementatiorof risk basedcapitalandFDICIA. We focus
on banksincludedin COMPUSTAT becausedatais availableon this databasen the pre-
regulatoryperiod that we examinein our supplementatestsand becauseour market-based
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measuref timely lossrecognitionrequiresthatthe samplebanksbe publicly traded.To address
concernghatour estimationmight be affectedby the largenumberof mergersandacquisitions
thatoccurredn the bankingindustry,we excludeall observationsvith growthin non-loanassets
that exceeds10% in any quarter.Our sampleincludes 24,788 bank-quarterobservations,
representindl,370banks.During this period,the NBER definestwo recessionaryeriods:1)
from March 2001 to December2001 and 2) from December2007 to the present.Basedon
NBERO<lassification,we treat 2001:2-4,2008:1-4and 2009:1-2 as recessionaryperiods,
resulting in 2,763 bank-quarters during recessions.
4.2 Research Design

To examinethe capitalcrunchhypothesisywe examinehow the associatiorbetweernthe
quarterlychangesn banks®endingand their beginning-of-the-quarteregulatorycapital ratio
differs during expansionaryand recessionaryperiods. Consistentwith Bernankeand Lown
(1991), Kishan and Opiela (2000 and 2006), and Kashyapand Stein (2000) we use OLS
estimationof the following reducedform loan supply model to test H1." All continuous
variablesarewinsorizedat the top andbottom 1%, andall t-statisticsin multivariateregressions
are clustered by calendar quartérs.

A Loan =fp+ f1Recession 4, Capital Ratio +3;Recession*Capital Ratio +
PaAUnemployment ¥sSize +pgDeposits +6;_ACapital Ratio #8goret+ €, (1)

where

12 Angrist and Krueger (2001) arguethat OConcernsboutweak instrumentscan be mitigated most simply by
looking at the reducedform equation,that is, the ordinary leastsquaresregressiorof the dependent/ariable of
intereston the instrumentsaandexogenouvariables.Theseestimatesreunbiasedevenif theinstrumentsareweak.
Becausehe reducedform effectsare proportionalto the coefficientof interest,one candeterminethe sign of the
coefficientof interestEMost importantly,if the reducedform estimatesarenot significantly differentfrom zero,the
presumption should be that the effect of interest is either absent or the instruments are too weak to detect it.O
3 We clusterby calendamuartersto reducethe effectsof cross-sectionatorrelationin lendingbasedon economic
conditions. We also try clustering the data at the bank level, and the results still continue to hold.
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! Loan Change from the beginning to the end of the quarter in the natural
log of loans (COMPUSTAT OlntalgO).

Recession An indicator variable equal to one for periods between 2001Q2 and 2001Q4,

and periods between 2008Q1 and 2008Q4; zero, otherwise.
Capital Ratio The Tier 1 risk-adjusted capital ratio (COMPUSTAT OcaprlqO) at the
beginning of the quarter, divided by 100.

I'Unemployment The change in the quarterly unemployment rate. Data is collected from the

website of Department of Labor: http://www.bls.gov/

Size The natural log of total assets (COMPUSTAT OatqO)

Deposits Lagged total deposits (COMPUSTAT Odptcq) divided by total assets.
I Capital Ratio: Quarterly change i€apital Ratio

" et Standard deviation of daily return of the previous quarter.

In addition to the variablesof interest,we follow Bernankeand Lown (1991) by
including / Unemploymentas a control for demandfor bankloansin Equation(1). We also
include banksizeto ensurewe are not merely capturingthe size effect. Further,lvashinaand
Scharfstein(2008) arguethat banks@ccesgo depositsfinancing affectsloan supply during
recessionswe thereforecontrol for Depositsto capturethis liquidity channel.Following
BernankeandLown (1991),we alsoinclude ! Capital Ratio asa control variable.Finally, we
includethe standardleviationof stockreturnsasa measuref risk becauseherisk-basedapital
ratio will only imperfectly capture differences in asset risk across banks.

We expectthe coefficienton Recessiono be negativeif loan supply declinesduring
contractionaryperiodsfor reason®therthancapitalandliquidity constraintsFurther,if external
financingis not frictionlessand banksare concernedhat they might violate regulatorycapital
requirementsthenthe coefficienton Capital Ratiois expectedo be positive. Thatis, bankswill
lend morewhenthey arelessconcernedhatthe newlendingwill resultin aregulatorycapital
violation. In addition,basedon H1, we expectthatthe coefficienton Recession*CapitaRatio
will be positive. Thatis, we expectthe regulatorycapital buffer to be moreimportantduring

recessiongor avariety of reasonsncluding lower profitability, moreexpensiveexternalequity,
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andincreasedegulatoryscrutiny.We expectthe coefficienton AUnemploymento be negative
becausehis measurecaptureseconomicconditionsandasthe macro-economyvorsenghereis

lessdemandor bankloans.Finally, consistenwith Ivashinaand Scharfsteinf2008)we expect
the coefficienton Depositsto be positive.We include Size ACapital Ratio and ore: .ascontrol

variables and therefore do not predict the sign of the coefficients on these variables.

To testhow banksizeaffectsthe extentof the capitalcrunch,we comparehe coefficients
on Recession*Capitalor bankswith higherversuslower total assetsWe beginby comparing
bankswith total assetgyreaterthan $500 million andthosebelow $500million. We chosethe
$500 million cut-off becauset is consistentwith the cut-off in the FDICIA internal control
provisions. However, based &2, we do not have a directional prediction.

To testH3 and H4, we investigatethe differencein the coefficientson Recessiorand
Recession*CapitaRatioin Equation(1) betweerfirms with moretimely lossrecognitionversus
thosewith lesstimely lossrecognition.KishanandOpiela(2000)point out thatloan supplycan
be identified by separatingoanksby differential characteristicdied to their ability to supply
loans,but not to their loan demandWe arguethatlossrecognitiontimelinessis relatedto loan
supplybecaus®f the effectof theloanlossprovisionon the calculationof Tier 1 capital,but not
directly relatedto loan demandandusethis in additionto banksizeto identify our loan supply
model.Basedon H3 andH4, we expectthe coefficientson RecessioiiRecession*CapitaRatio)
to belower (higher)for lesstimely banks.We constructwo measureso capturelossrecognition
timeliness: a provision measure and a market measure.

4.2.1 Provision Measure of Loss Timeliness
Existingmeasuresf losstimelinesscapturethe overalltimelinessof lossrecognition but

canonly indirectly capturethe timelinessof loan loss provisioning.We addresshis deficiency
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for the purposeof our studyby developinga loan lossspecificmetric of the timelinessof loss
recognition.

Loans 90 days overdueon paymentsare typically considerednon-performingor
nonaccruingBanksarerequiredto disclosethe amountof non-performingoansin thefootnotes
to their financial statementsComparedto the loan loss provision that requiresmanagement
judgmentin determiningthe extent of losses,the amountof nonaccruingloans is less
discretionaryand servesas a good benchmarkto gaugea bankOsliscretionover loan loss
provisioning.Nichols, Wahlenand Wieland (2009) arguethat banksthat are timelier in loss
recognitionrecognizeprovisionsfurther in advanceor concurrentwith whenloansbecome
nonaccruingOn the otherhand,lesstimely banksmay recognizdoan lossprovisionafterloans
becomenonaccruingBasedon theseargumentstimelinessof lossrecognitionis definedasthe
additionalexplanatorypowerprovidedby future andcurrentnonaccruingoansin explainingthe
currentloan loss provision beyondwhat can be explainedby pastnonaccruingloans. The
procedure we use to calculate the timeliness of loan loss provisioning is stated as follows.

Timelinessof loan loss provisioningis measuredas the differencein the adjustedR-
squared((3)-(2)) from the following two rolling regressiongor eachbank-quartewusing the

observations of the past 3 years. We require 10 observations to run each reffression.

Provision= !¢+ ! 1"NPL.2+ !/ 2" NPL.1+/ 3Capital Ratiq + ! ,/*EBP; + # (2)
Provisiop= !¢+ / 1"NPL.2+ ! 2"NPL.1+/! 3"NPL + / 4 "NPL+; + ! sCapital Ratiq
+ 16 EBR + #, (3)
where . )
Provision Loan loss provision (COMPUSTAT OpllqO) divided by lagged total loans

(COMPUSTAT OlntalgO);

4 We are awarethat this choice eliminatesmany observationsand thereforewe alsotry requiringonly 8 or 12
observations and the results still hold.
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I NPL: Change in non-performing loans (COMPUSTAT OnpatqO) divided by lagged
total loans (COMPUSTAT OlntalgO) ) )

Capital Ratio  The tier one risk-adjusted capital ratio (COMPUSTAT OcaprlgO) at the
beginning of the quarter, divided by 100. B

EBP. Earnings before loan loss provision, defined as (COMPUTAER@plus
COMPUSTAT OpliqO, scaled by lagged COMPUSTAT OlntalqO).

In Equations(2) and(3), we alsocontrol for the beginning-of-quartecapital ratio and
earningsbefore provision to control for banks@ncentivesto manipulateprovision to avoid
falling belowregulatoryrequirement®r to smoothearningyAhmed, TakedaandThomas,1999;
Liu and Ryan, 2006; Healy and Wahlen,1999). Bank-quarterghat have one-quarter-lagged
differencein adjustedR-Squarecigher(lower) thanthe medianof the sampleare classifiedas
OHigh (Low) TimelinessO.

4.2.2 Market Measure of Loss Timeliness

The marketmeasurds basedon Khan and Watts (2009) who establishan approachto
estimatethe firm-year Basu(1997) measureof financial reportinglosstimeliness.We modify
their approacho suit our investigationof bank-quartetendingbehavior.We first estimatethe
following cross-sectionamodel. Similar to Khan and Watts (2009), we removebank-quarters

with price per share less than $1 or negative book value of équity.

NI = o+ D*( "1+ ";MV+"sMTB+" ,LEV) + Returns*( 1+! ;MV+! sMTB+! 4LEV)
+ D*Return*f+ MV+AMTB+ALEV) + SMV +&HMTB + $LEV + % (4)

where

NI: Earnings before extraordinary items (COMPUSTAT OibqO) divided by lagged
market value of equity (COMPUSTAT OcshoqO * share price at the fiscal quarter
end).

Returns Quarterly returns compounded from monthly returns beginning the second month
after fiscal quarter end.

D: An indicator variable that equals 1 for neg&eteirns and zero otherwise.

BIn the estimation, we require each regression to include at least 20 observations for each quarter.
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MV: Market value of equity, calculated as the natural log of market value of equity
(COMPUSTAT OcshoqO * share price at the fiscal quarter end).

MTB: Market value of equity divided by book value of equity (COMPUSTAT OceqqO).

LEV: Total debt (COMPUSTAT OdlcqQitt@d) divided by market value of equity
(COMPUSTAT OcshoqO * share price at the fiscal quarter end plus total debt).

After Equation (4) is estimated,C_SCOREis constructedusing the estimated

coefficients.C_SCORGEHs definedas 91 + QZMV + QBMTB+ 94LEV. By constructionthe higher
the C_SCORE the timelier the bankis in recognizingloss®® Bank-quarterghat have one-
quarter-laggedc_ SCOREhigher (lower) thanthe medianof the sampleare classifiedas OHigh
(Low) TimelinessO.

5. Results

Univariatecomparison®f our sampleof bank-quartepbservationsreprovidedin Table
1 for recessionarywersusexpansionaryperiods.Although we observepositive loan growth
during both recessionaryand expansionaryperiodsthe rate of growth is significantly higher
during the expansionaryeriods.The differencesn the othertabulatedvariablesare consistent
with whatwould be expectedn periodsof contractionversusexpansionSpecifically,regulatory
capital ratios and earningsbefore the provision are both lower during recessionswhile the
provision, changesin nonperformingloans, unemploymentatesand standarddeviation of
returns are higher during recessions than during expansions.

Table 2 displaysthe Pearsorcorrelationsbetweenbank characteristicsConsistentwith
prior studies(e.g., Kishanand Opiela, 2000; Bernankeand Lown, 1991), we find a positive

correlationbetweenthe capital ratio and growth in loan supply (correlation= 0.068). Also

16 Khan and Watts (2009) provide an alternativemodelto estimatelossrecognitiontimeliness: NI = o+ 4D +
Returns*{;+ u,MV+usMTB+u,LEV) + D*Return*(_y+ ,MV+ sMTB+ 4LEV) + _. Our resultsare robustto the
alternative measure of C_SCORE using this model.
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consistentvith prior literature(e.g.,lvashinaand Scharfstein2009)we find thatloan supplyis
positively correlatedwith depositgcorrelation= 0.032).This finding is consistentith liquidity
constrainingloan supply.We alsoobservethat the changein loansis negativelyrelatedto the
provision but is not significantly correlated with thePL

The empirical resultsof the testof our first hypothesisof a capital crunchaffecting
lending during recessionsre providedin Table 3. Evidencein supportof the capital crunch
hypothesisfor our sampleis provided by the positive and significant coefficient on the
Recession*CapitaRatio variable. The coefficienton that variableis largerthanon Capital
Ratio, which measureshe associatiorof regulatorycapitalandlendingduring non-recessionary
periods.This indicatesthat the importanceof regulatorycapitalis more than doubledduring
recessionsThis evidencen supportof the capitalcrunchhypothesigduring the mostrecenttwo
recessionss consistentwith the resultsof researchexaminingearlierrecessionsWe alsofind
thatloan growthis lower whenthe unemploymentateis higher,for largerfirms andfor firms
with a higher standard deviation of returns.

Table 4 presentghe resultsof our testof hypothesiswo that the effect of the capital
crunchdiffers for small versuslarge firms. In PanelA, we showthat the capital crunch(i.e.,
positivecoefficienton Recession*CapitaRatio) occursonly for bankswith total assetsn excess
of $500million. For thesebanksthe effect of capitalon lending growth during recessionss
morethandoublethe effectduring non-recessionargeriods.This finding is differentfrom the
findingsin the prior literatureexaminingpre-FDICIA data.In contrast,nterestingly,for banks
with lessthan$500million it appearghatliquidity constraintgatherthancapitalconstraintsare
influencingthe extentof lending. Specifically,depositsare only significantin explainingloan

growth for the small banks but not for the large banks.
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We further classifylarge (small) banksinto aboveversusbelow $1 billion ($300million)
in total assetsWe showin PanelB thatthe capitalcrunchaffectsboth bankswith assetdetween
$500million and$1 billion andbankswith assetsabove$1billion. This finding alongwith those
in PanelA are consistenwith FDICIAOspromptcorrectiveaction provisionsincreasinglarge
banks@oncernsaboutcapitalconstraintsin addition, FDICIAOsnternalcontrol provisionsthat
leavelargebankslessdiscretionover capitalandprovisionmanagementight alsocontributeto
this finding. Finally, we find thatliquidity constraint§or small bankshold bothfor bankswith
assets between $300 and $500 million and for those with assets less than $300 million.

We reportunivariatecomparison®f our sampleof bank-quarteobservationdor high
versuslow loanlossprovisiontimelinessin table5. Note thatin Tables5, 6, 7 and8, we only
reportresultsusingbankswith total assegreaterthan$500million sincewe find thatonly these
banksexperiencea capitalcrunch.Using the completesample,including small banks,doesnot
changethe tenorof theresults.We find that bankswith more forward looking provisionshave
lower loan growth and capital ratios, and have higher provisions,changesn non-performing
loans and deposits and that they are larger than banks with less timely loss recognition.

The resultsof our testsexaminingthe effect of loan loss timelinesson lending are
presentedn Table6 for our provisionmeasureof timelinessandin table 7 our marketmeasure
of timeliness.Consistentwith hypothesisthree we find that loan growth is lower during
recessiongor bankswith belowthe medianlosstimelinessfor both of our timelinessmeasures.
We find little evidencethatloan growth is lower during recessiondor bankswith abovethe
mediantimelinessbasedon eitherof our measuresTheseresultssuggesthatbanksthatareless
timely in recognizingloanlossneedto recordhigherprovisionsduring recessiongndtherefore

aremorelikely to be concernedboutpotentiallyviolating their regulatorycapitalrequirements.
23



Hence thesebanksmight haveto reducetheir lendingmoreto avoid a capitalshortage.Finally,
both tablesalsoprovide evidenceconsistenwith hypothesidour. We find thatthe coefficients
on Regression*Capital Ratiare higher for banks less timely in recognizing loan loss, suggesting
that the capital crunch effect is weaker for banks with higher timeliness in recognizing loss.
5.1 Robustness Checks

We perform severalrobustnesschecksto assesghe sensitivity of our resultsto our
researchdesignchoices First, we redefineour dependenvariableaschangean total loansscaled
by laggedtotal assetsand the resultscontinueto hold. Second,as an alternativeproxy for
recessionswe usea measurebasedon the changein the FederalFundsRate.Specifically, we
definea periodto be a recessionaryperiodif thereis a -0.75%or more negativechangein the
federalfundsrate during the quarter.The correlationof this variablewith the NBER recession
variableis 73% andour resultsareunchangedisingthis alternativemeasureThird, we include
severalothermacrocontrol variablesin additionto ! UnemploymentSpecifically,we include
quarterlychangesn personakconsumptiorexpendituresin compensatiof employees@ages
andsalaryaccrualsandin theindustrialproductionindex (all variablesareobtainedfrom the St.
Louis Fed Economic Researchdatabase.)The correlation of these variables with
' Unemploymentangesfrom B57%to B78%.Including thesevariablesdoesnot changethe
resultson the othervariablesincludedin the model. Finally, we also control for leverageand
market-to-book value and the results still hBld.
6 Supplemental Analyses

6.1. Combining Size and Timeliness Criteria

Y The reasonwhy we do not include thesevariablesin our analysess becausehe Basu(1997) measuren our
modelis determinedby the value of leverageand market-to-bookvalue, so including thesevariablescanincrease
the difficulty in interpreting the results.
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We find that the capital crunchaffectsbankswith more than $500in assetsand low
timelinessbanks,but not bankswith assetdessthanthis amountor high timelinessbanks. In a
supplementahnalysiswe repeatour testsby splitting our sampleinto four groupsbasedon their
assetand timelinesslevels. For eachof our two timelinessmeasuresve find evidenceof a
capitalcrunchfor largebankswith low timelinessbut not for any of the otherthreegroups. For
small banks,depositsare importantin determiningloan growth for both the high andthe low
timelinessgroups.Sincethe loan loss provisiondirectly affectsreportedregulatorycapital but
doesnot directly affectliquidity, no effectof thelossprovisioningon theimportanceof liquidity
in lending would be expected.

6.2. Comparison of Basel Period to Period without Capital Regulation

Our resultssuggesthat during the Baselregulatorycapital period bankswith assetsn
excesof $500million sufferfrom a capitalcrunchduringrecession# the banksarelesstimely
in theirloanlossprovisioning.If thisinterpretations correct,thenwe would not expectto seea
similar effect during the period prior to the implementationof numericalregulatorycapital
requirementsWe thereforecomparecoefficientsfrom our / Loansmodelfor the periodprior to
capitalregulationto the post-Baseperiod. Specifically,we compareestimatesrom the 1961:1
to 1981:4 period to the 1993:4-2009:2period. During the pre-regulatoryperiod the NBER
declaredrecessionsluring 1970:1-3,1974:1- 1975:1,and1980:1-2.SinceTier 1 capitalratios
are unavailableduring the earlier period we substitutea primary capital ratio for the Tier 1
capitalratio in our / Loansmodel.We estimatethe primary ratio asthe sumof commonequity
(COMPUSTAT @eqqO)plus nonredeemablereferredstock (COMPUSTAT OpstkgOinus
goodwill (COMPUSTAT @dwlqO),scaled by total assets(COMPUSTATA OatqO)The

correlation between this variable and the Tier 1 capital ratio during the post-Basel period is 55%.
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We repeatour capital crunchtestsusing this alternativevariable for both the pre-
regulatoryand Baselperiodsandreportthe resultsin Table 8. Although we canreplicatethe
post-Basetapitalcrunchresultsusingthis alternativeprimary capitalratio we find no evidence
of a capitalcrunchduring the pre-regulatoryperiod. We also examinehow the capital crunch
differs for bankswith high versuslow losstimelinessbasedon our marketmeasureOur loan
loss timelinessresultsare similar during the post-Baselperiod using this alternativecapital
measurdo thosereportedin Table7, but we find no evidenceof a capitalcruncheffectfor low
timelinessbanksduring the pre-regulatoryperiod. Thesefindings corroborateour previous
evidence that the current capital regulation and accounting rules give rise to pro-cyclicality.
7. Conclusion

In responseo the currentfinancial crisis the FSF(2009)issueda reportrecommending
that regulatorsand policy makersreconsiderthe role of loan loss provisioningin the pro-
cyclicality of the financial system. Specifically they stated that

Earlier recognition of loan losses could have dampened cyclical moves in the current

crisis, and that earlier identification of and provisioning for credit losses are consistent

both with financial statement users’ needs for transparency regarding changes in credit
trends and with prudential objectives of safety and soundness.

In contrastthe FASB/IASB staff arguesbasedon their comparisorof the incurredloss

modelthatis currentlyrequiredversusan expectedossmodelthatthey Gannot conclude that an
expected loss model is more countercyclical than an incurred loss model.”

Our study shedssomelight on whetherthe timelinessof loan loss provisioning
contributesto the pro-cyclicality of regulatorycapital requirementsWe find that during the
periodafterimplementatiorof Baselrisk basedcapitalregulationsandFDICIA, bankswith less

timely lossrecognitionreducetheir lendingduring recessionsnorethanbanksthataretimelier.
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We alsofind that bankswith lesstimely lossrecognitionare more subjectto capitalcrunches
duringrecessiongomparedo timelier banks.Our studyindicatesthat whenbanksaretimelier
in recognizingoanlosstheir lendingis lesspro-cyclical.In addition,we find no evidenceof pro-
cyclicality of the capital ratio in the period prior to capital regulation.Takentogetherthese
results suggestthat capital regulation combinedwith a lack of timelinessof loan loss
provisioning leads to the capital crunch on lending during recessions.

We alsofind that large banksare more vulnerableto capital constraintscomparedo
small banks. This finding is in contrastto the resultsof studiesconductedprior to the
implementationof FDICIA. Thesefindings suggesthat the promptcorrectiveactionandthe
internal control provisionsof FDICIA may have had the unintendedconsequencef making
bank lending more pro-cyclical.

Finally, our paperalsobroadensur understandin@f the benefitsof losstimeliness.n
additionto resolvinginformationproblemsbetweencontractingpartiesor stakeholderginsiders
vs. outsiders)at the micro-economiclevel (Watts, 2003), we show that it also has macro-

economic implications.
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Table 1: Bank Characteristics (means) by Recession vs. Expansion 19930Q3- 2009Q2

Recession Periods Expansion Periods
(2001Q2:2001Q4 and
2008Q1:2009Q2)
Variables Mean Mean
(t-stat for differences)

ALoan 0.0168 0.0276
(-13.84)***

Capital Ratio 0.1069 0.1113
(-6.15)***

Provision 0.0024 0.0009
(26.75)***

ANPL 0.0003 -0.0000
(12.43)***

EBP 0.0035 0.0053
(-10.77)***

Size 7.3414 7.1487
(5.94)***

Deposits 0.7263 0.7509
(-11.55)***

AUnemployment 0.4666 -0.0630
(162.45)***

ACapital Ratio -0.0012 -0.0006
(3.35)***

Oret 0.0301 0.0214
(39.14)***

N of bank-quarters 2,763 22,025

*x ok and * represent 1%, 5%, and 10% significance, respectively.
Variable Definition:

ALoan:
Capital Ratio:

Provision :
ANPL:

EBP:

Size:

Deposits:
AUnemployment:

ACapital Ratio:
Oret -

Change in the natural log of loans (COMPUSTAT OlntalgO).

Tier | risk-adjusted capital ratio (COMPUSTAT Ocapr1qO) divided by 100,
measured at the beginning of the quarter.

Loan loss provision (COMPUSTAT OpllqO) divided by lagged total loans
(COMPUSTAT OilntalqO).

Change in non-performing assets (COMPUSTAT OnpatqO) divided by lagged
total loans (COMPUSTAT OlntalqO).

Earnings before provision, defined as (COMPUSTAT OibqO + OpligO) scaled
by lagged total assets (COMPUSTAT OatgO).

The natural log of total assets (COMPUSTAT OatqO) at the beginning of the
quarter

Total deposits (COMPUSTAT Odptcq) divided by total assets.

The change in the quarterly unemployment rate.

Change in Capital Ratio.

Standard deviation of daily return of the previous quarter.
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Table 2: Pearson Correlation Analysis (p-values in the parentheses), 1993Q3-2009Q2

Variables Cap Prov I'NPL | EBP Size Deposits | ! Unemployment | ! Capital | ",
Ratio Ratio
I Loan 0.068 | -0.079 | 0.004 | 0.045 | -0.068 0.032 -0.126 -0.047 -0.036
(0.001)| (0.001) | (0.581)| (0.001)| (0.001) (0.001) (0.001) (0.001) (0.001)
Capital Ratio -0.067 | -0.006 | 0.119 | -0.218 0.142 -0.030 0.071 -0.058
(0.001) | (0.340) | (0.001)| (0.001) (0.001) (0.001) (0.001) (0.001)
Provision 0.060 | -0.000 | 0.098 -0.020 0.164 -0.003 0.171
(0.001) | (0.990)| (0.001) (0.001) (0.001) (0.667) (0.001)
I NPL -0.166 | -0.001 -0.008 0.094 -0.031 0.058
(0.001) | (0.809) (0.256) (0.001) (0.001) (0.001)
EBP 0.156 -0.066 -0.068 0.015 -0.118
(0.001) (0.001) (0.001) (0.026) (0.001)
Size -0.357 0.044 0.023 -0.368
(0.001) (0.001) (0.001) (0.001)
Deposits -0.097 0.016 0.153
(0.001) (0.014) (0.001)
I' Unemployment -0.022 0.209
(0.001) (0.001)
I Capital -0.012
Ratio (0.062)
Variable Definition:
I Loan: Change in the natural log of loans (COMPUSTAT OlntalgO).
Capital Ratio: Tier | risk-adjusted capital ratio (COMPUSTAT OcaprlqO) divided by 100, at the beginning of the quarter.
Provision : Loan loss provision (COMPUSTAT OpligO) divided by lagged total loans (COMPUSTAGHO).
I NPL: Change in non-performing assets (COMPUSTAT OnpatqO) divided by lagged total loans (COMPUSTAT Olnta
EBP: Earnings before provision, defined as (COMPUSTAT OibgO + OpligO) scaled by lagged total assets
(COMPUSTAT OatqO).
NI: Earnings before extraordinary items (COMPUSTAT OibgO) divided by lagged market value of equity

(COMPUSTAT OcshoqO * share price at the fiscal quarter end).
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Size: The natural log of total assets (COMPUSTAT OatqO) at the beginning of the quarter
Deposits: Total deposits (COMPUSTAT OdptcqO) divided by total assets.

I Unemployment: The change in the quarterly unemployment rate.

I Capital Ratio: Change in Capital Ratio.

ret - Standard deviation of daily return of the previous quarter.
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Table 3: Analysis of the Effects of Capital Ratio and Recession on Change in Loans

Prediction Coefficients Clustered-t stats
Intercept +/- 0.035 5.74%**
Recession - -0.006 -1.50
Capital Ratio + 0.051 4.92%**
Recession *Capital + 0.070 2.29**
Ratio
I Unemployment - -0.020 -4 .92%**
Size +/- -0.002 -5.25***
Deposits + -0.001 -0.18
I Capital Ratio +/- -0.215 -6.56***
" ret +/- -0.114 -1.92*
R-Squared 0.026
N 24,788

e +*x and * represent 1%, 5% and 10% significance, respectively.

Variable Definition:

I Loan:
Recession:

I Loan:
Capital Ratio:

Size:

Deposits:
I Unemployment:
I Capital Ratio:

ret -

Change in the natural log of loans (COMPUSTAT OlntalgO).

An indicator variable equal to one for periods between 2001Q2 and 2001Q4,
and periods between 2008Q1 and 2009Q2; zero, otherwise.

Change in the natural log of loans (COMPUSTAT OlntalgO).

Tier | risk-adjusted capital ratio (COMPUSTAT Ocapr1qO) divided by 100,
at the beginning of the quarter.

The natural log of total assets (COMPUSTAT OatqO) at the beginning of the
quarter

Total deposits (COMPUSTAT OdptcqO) divided by total assets.

The change in the quarterly unemployment rate.

Change in Capital Ratio.

Standard deviation of daily return of the previous quarter.
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Table 4: Analysis of the Effects of Capital Ratio and Recession on Change in Loans by

Bank Size, 1993Q3-2009Q2

Panel A: $500 million as the cutoff point

Bank Size <500M Bank Size>500M
Pred Coefficients Coefficients
(clustered t-stat) (clustered t-stat)
Intercept +/- -0.004 0.049
(-0.37) (7.59)***
Recession - 0.004 -0.012
(0.58) (-2.72)***
Capital Ratio + 0.079 0.037
(4.92)*** (3.20)***
Recession *Capital Ratio + -0.040 0.135
(-0.83) (3.86)***
I Unemployment - -0.020 -0.020
(-3.66)*** (-4.78)***
Size +/- 0.001 -0.002
(1.07) (-5.34)***
Deposits + 0.027 -0.013
(2.96)*** (-2.79)***
I Capital Ratio +/- -0.319 -0.124
(-5.67)*** (-3.25)***
" ret +/- -0.148 -0.132
(-2.78)*** (-1.62)
R-Squared 0.031 0.025
N 7,492 17,296
Test of Equality of Recession * Capital Ratio #(1) =17.64 p-value=0.00]
Coefficients

34



Panel B: $300 million, $500 million and $1 billion as the cutoff points

Bank Size 300M<=Bank | 500M<=Bank | Bank Size >1B
<300M Size<500M Size<1B
Pred Coefficients Coefficients Coefficients Coefficients
(clustered t-stat] (clustered t-stat| (clustered t-stat| (clustered t-stat
Intercept +/- -0.011 -0.008 0.047 0.055
(-1.05) (-0.25) (2.47)*** (7.51)***
Recession - -0.003 0.011 -0.007 -0.014
(-0.38) (1.18) (-1.49) (-2.94)***
Capital Ratio + 0.120 0.016 0.014 0.048
(5.94)*** (0.82) (1.05) (3.06)***
Recession + -0.015 -0.068 0.114 0.140
*Capital Ratio (-0.29) (-1.05) (3.45)*** (3.51)***
I Unemployment - -0.019 -0.021 -0.024 -0.018
(-2.93)*** (-3.95)*** (-5.28)*** (-3.96)***
Size +/- 0.002 0.002 -0.003 -0.002
(1.09) (0.46) (-1.15) (-5.05)***
Deposits + 0.029 0.032 0.001 -0.019
(3.04)*** (2.93)*** (0.07) (-3.71)***
I Capital Ratio +/- -0.374 -0.213 -0.109 -0.132
(-4.85)*** (-2.60)*** (-1.83)* (-2.43)**
" ret +/- -0.166 -0.118 -0.090 -0.179
(-2.59)** (-1.47) (-1.03) (-1.92)*
R-Squared 0.045 0.023 0.021 0.027
N 4,011 3,481 5,322 11,987

e +x and * represent 1%, 5% and 10% significance, respectively.

Variable Definition:

I Loan: Change in the natural log of loans (COMPUSTAt&)q0).

Recession: An indicator variable equal to one for periods between 2001Q2 and 2001Q4,
and periods between 2008Q1 and 2009Q2; zero, otherwise.

I Loan: Change in the natural log of loans (COMPUSTAT OlntalgO).

Capital Ratio: Tier | risk-adjusted capital ratio (COMPUSTAT OcaprlqO) at the beginning
of the quarter, divided by 100.

Size: The natural log of total assets (COMPUSTAT OatqO) at the beginning of the
quarter

Deposits: Total deposits (COMPUSTAT OdptcqO) divided by total assets.

I Unemployment: The change in the quarterly unemployment rate.
I Capital Ratio: Change in Capital Ratio.
" ret: Standard deviation of daily return of the previous quarter.
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Table 5: Bank Characteristics (means) by Provision Timeliness 1993Q3- 2009Q2

High Timeliness Low Timeliness
Variables Mean Mean
(t-stat for differences)
__Loan 0.0211 0.0242
(-4.60)***
Capital Ratio 0.1051 0.1072
(-3.81)***
Provision 0.0013 0.0011
(7.36)***
I NPL 0.0009 0.0004
(5.56)***
EBP 0.0054 0.0054
(-0.02)
Size 8.2255 7.9944
(7.56)***
Deposit 0.0581 0.0250
(6.55)***
I Capital Ratio -0.0000 -0.0001
(0.44)
" ret 0.0200 0.0192
(4.14)***
N of bank-quarters 4,833 4,833
*ex+x and * represent 1%, 5%, and 10% significance, respectively.
Variable Definition:
I Loan: Change in the natural log of loans (COMPUSTAT OlntalqO).

Capital Ratio: Tier | risk-adjusted capital ratio (COMPUSTAT Ocapr1gO) divided by 100,
measured at the beginning of the quarter.

Provision:  Loan loss provision (COMPUSTAT OpliqO) divided by lagged total loans
(COMPUSTAT OilntalqO).

I NPL: Change in non-performing assets (COMPUST#HRQO) divided by lagged
total loans (COMPUSTAT OlntalqO).

EBP: Earnings before provision, defined as (COMPUSTAT OibqO + data OpllqO) scaled
by lagged total assets (COMPUSTAT OatgO).

Size: the natural log of total assets (COMPUSTAT OatqO) at the beginning of the
quarter

Deposits: total deposits (COMPUSTAT OdptcqO) divided by total assets.
I Capital Ratio: Change in Capital Ratio.

" et Standard deviation of daily return of the previous quarter.
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Table 6: Analysis of the Effects of Capital Ratio and Recession on Change in Loans by Loss
Recognition Timeliness Using Provision Measure, 1993Q3-20090Q2

High Timeliness Low Timeliness
Prediction Coefficients Coefficients
(clustered t-stat) (clustered t-stat)
Intercept +/- 0.034 0.040
(4.68)*** (5.47)***
Recession - -0.004 -0.020
(-0.59) (-2.50)***
Capital Ratio + -0.001 0.022
(-0.02) (0.97)
Recession *Capital Ratio + 0.070 0.231
(1.23) (3.20)***
I Unemployment - -0.017 -0.019
(-3.78)*** (-3.37)***
Size +/- -0.001 -0.002
(-2.83)*** (-4.25)***
Deposits + 0.002 -0.003
(0.24) (-0.48)
I Capital Ratio +/- -0.129 -0.050
(-1.46) (-0.69)
" et +/- -0.242 -0.073
(-2.23)** (-0.78)
R-Squared 0.026 0.026
N 4,833 4,833
Tests of Equality of Recession #(1) = 4.41 p-value=0.019
Coefficients Recession * Capital Ratio  #%(1) =3.53  p-value=0.06(

e +x and * represent 1%, 5% and 10% significance, respectively.

Variable Definition:

High (Low) Timeliness Banks refer to bank-quarters that have a value 1 (0) for RANK variable

defined as below .

RANK: An indicator variable equal to one if the lagged timeliness measure is greater than
the median, where the conservatism measure is defined as follows. Timeliness
measure is calculated as the difference in adjusted R-squared (EQ2-EQ1) from the
following two rolling regressions for each bank-quarter using the observations of
the past 3 years. We require 10 observations in each regression.

EQ1:Provision = $o + $1/ NPL.,+ $,! NPL.1+ $3Capital Ratie + $,*EBP; + %
EQZ:PI’OViSiOﬂ = %9+ $1/ NPLio+ $5/ NPL1+ 83! NPL + $4 ! NPLp +
$sCapital Ratiq + $s EBP, + %
Where

Provision = Loan loss provision (COMPUSTAT OpliqO) divided by lagged total
loans (COMPUSTAT OlntalgO);
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I NPL=Change in non-performing assets (COMPUSTApaiyO) divided by
lagged total loans (COMPUSTAT OlntalgO);
EBP= earnings before loan loss provision, defined as (COMPUTAT @itlsO
COMPUSTAT OpllgO, scaled by lagged COMPUSTAT OlntalgO).
I Loan: Change in the natural log of loans (COMPUSTAT OlntalgO).
Recession: An indicator variable equal to one for periods between 2001Q2 and 2001Q4,
and periods between 2008Q1 and 2009Q2; zero, otherwise.
Capital Ratio: Tier | risk-adjusted capital ratio (COMPUSTAT OcaprlqO) at the beginning
of the quarter, divided by 100.

Size: The natural log of total assets (COMPUSTAT OatqO) at the beginning of the
quarter
Deposits: Total deposits (COMPUSTAT OdptcqO) divided by total assets.

I Unemployment: The change in the quarterly unemployment rate.
I Capital Ratio: Change in Capital Ratio.
" ret: Standard deviation of daily return of the previous quarter.

38



Table 7: Analysis of the Effects of Capital Ratio and Recession on Change in Loans by Loss
Recognition Timeliness Using Market Measure, 19930Q3-2009Q2

High Timeliness Low Timeliness
Prediction Coefficients Coefficients
(clustered t-stat) (clustered t-stat)
Intercept +/- 0.043 0.051
(4.99)*** (6.16)***
Recession - -0.007 -0.024
(-1.72)* (-2.59)**
Capital Ratio + 0.038 0.029
(2.15)** (1.70)*
Recession *Capital Ratio + 0.079 0.284
(2.14)** (4.21)***
I' Unemployment - -0.017 -0.021
(-3.01)*** (-2.92)***
Size +/- -0.002 -0.002
(-3.56)*** (-3.68)***
Deposits + -0.008 -0.021
(-1.07) (-3.48)***
I Capital Ratio +/- -0.291 -0.242
(-4.68)*** (-3.59)***
" ret +/- -0.240 0.060
(-3.50)*** (0.63)
R-Squared 0.034 0.022
N 6,710 6,710
Tests of Equality of Recession #%(1) = 3.42 p-value=0.069
Coefficients Recession * Capital Ratio  #%(1) = 7.40 p-value=0.009

**x xxand * represent 1%, 5% and 10% significance, respectively.

Variable Definition:

High (Low) Timely Banks refer to bank-quarters that have a value 1(0) for RANK.

RANK:

I Loan:
Recession:

Capital Ratio:
Size:

Deposits:

I Unemployment:

I Capital Ratio:

ret -

An indicator variable equal to one if the lagged CSCORE is greater than the
median of the sample, and zero otherwise. CSCORE is calculated using Khan
and WattsO (2009) technique to measure bank-quarter conservatism.
Change in the natural log of loans (COMPUSTAT OlntalgO).

An indicator variable equal to one for periods between 2001Q2 and 2001Q4,
and periods between 2008Q1 and 2009Q2; zero, otherwise.

Tier | risk-adjusted capital ratio (COMPUSTAT Ocapr1qO) at the beginning
of the quarter, divided by 100.

The natural log of total assets (COMPUSTAT OatqO) at the beginning of the
quarter

Total deposits (COMPUSTAT OdptcqO) divided by total assets.

The change in the quarterly unemployment rate.

Change in Capital Ratio.

Standard deviation of daily return of the previous quarter.
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Table 8: Analysis of the Effects of Primary Capital Ratio and Recessionon Changein
Loans in pre-regulatory (1961:1-1981:3) and Basel periods (1993:4-2009:2)

Pre-Regulatory Period Basel Period
Prediction Coefficients Coefficients
(clustered t-stat) (clustered t-stat)
Intercept +/- 0.018 0.049
(0.97) (8.33)***
Recession - 0.013 -0.003
(1.35) (-0.73)
Primary Capital + -0.087 0.010
Ratio (-1.23) (0.87)
Recession + -0.121 0.054
*Primary Capital (-1.52) (2.67)*
Ratio
I Unemployment - -0.024 -0.021
(-2.57)** (-4.85)***
Size +/- 0.003 -0.002
(2.46)** (-5.74)***
Deposits + 0.007 -0.010
(0.56) (-2.33)**
I Primary Capital +/- 0.763 -0.210
Ratio (1.56) (-2.62)***
" ret +/- -1.323 -0.121
(-5.67)*** (-1.55)
R-Squared 0.149 0.023
N 3,940 21,211

e +x and * represent 1%, 5% and 10% significance, respectively.

Variable Definition:

I Loan:
Recession:

I Loan:

Primary Capital Ratio:

Size:

Deposits:
I Unemployment:

I Primary Capital Ratio: Change in Primary Capital Ratio.

ret .

Change in the natural log of loans (COMPUSTAT OlntalgO).
An indicator variable equal to one for periods 1970 Q1 - 1970 Q4,
1974 Q1 - 1975 Q1, 1980 Q1 - 1980 Q3, 2001Q2 - 2001Q4, and

2008Q1 - 2009Q2; zero, otherwise.

Change in the natural log of loans (COMPUSTAT OlntalgO).

the sum of common shareholder equity (COMPUSTAT OceqqO) plus
preferred shareholder equity (COMPUSTAT OpstkqO) minus goodwill

(COMPUSTAT OgdwlgO), scaled by total assets.

the natural log of total assets (COMPUSTAT OatqO) at the beginning

of the quarter . )
total deposits (COMPUSTAT OdptcgO) divided by total assets.
the change in the quarterly unemployment rate.

Standard deviation of daily return of the previous quarter.
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