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Abstract

Reducing lending allows banks concerned with future capital inadequacy to reduce the likelihood
of a capital shortage. The capital crunch theory predicts that banksÕ lending is particularly
sensitive to their regulatory capital ratios during recessions when regulatory capital tends to
decline and external-financing frictions tend to increase. Pro-cyclicality in bank lending may be
magnified when banksÕ loan loss provisioning is backward looking given the increase in loan
defaults that occur during recessions. We find that, relative to banks with more forward looking
loan loss provisioning, banks with less timely loan loss provisions reduce their lending more
during recessionary relative to expansionary periods. 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
University of Missouri for helpful comments.
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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.1 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.

                                                  
1 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) Addressing Pro-

cyclicality in the Financial System (2009) discusses the difficulties that financial institutions

experiencing extensive losses face in replenishing their capital and states that during economic

downturns Òa weakened financial system cannot absorb further losses without causing

amplifying retrenchment.Ó The FSF identifies loan loss provisioning as one of the three priorities

for policy action addressing the forces that contribute to positive feedback mechanisms between

the financial and the real sectors of the economy. The remarks of John C. Dugan, Comptroller of

the Currency, before the Institute of International Bankers made on March 2, 2009 entitled ÒLoan

Loss Provisioning and Pro-cyclicality,Ó are consistent with these concerns. He argues that the

Òincurred loss modelÓ of loan loss provisioning, which is the current accounting method required

in the U.S. and abroad, was a fundamental constraint that led Òloan loss provisioning [to] become

decidedly pro-cyclical, magnifying the impact of the [current economic] downturn.Ó

 In a March 2009 joint meeting, the Financial Accounting Standards Board (FASB) and

the International Accounting Standards Board (IASB) announced that as part of their financial

instruments project they Òwill examine loan loss accounting, including the incurred and expected

loss models.Ó In background material for this meeting the FASB/IASB staff states that they

Òcannot conclude that an expected loss model is more countercyclical than an incurred loss

model.Ó

While regulators argue that less forward looking provisioning can exacerbate pro-cyclicality,

there is little empirical evidence on this issue.  We examine whether cross-sectional differences in

banksÕ application of the incurred loss model of loan loss provisioning affect banksÕ willingness to
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supply loans.2 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 1981.3

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

                                                  
2The 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.
3 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 explaining the current loan loss provision beyond what can be explained by past nonaccruing

loans. This approach has the advantage of being loan loss specific, but it requires time-series data

which reduces the number of usable observations. Further, because of data availability, this

metric cannot be estimated during the pre-regulatory period. As a secondary measure we use the

Khan and Watts (2009) approach to calculate bank-quarter estimates of the Basu (1997) measure

of timely loss recognition. Although the Basu (1997) market-based model has been somewhat

controversial, this approach has the advantage that it can vary through time and does not require

a time-series of observations for a given firm. This measure provides a general metric of the

timeliness of losses rather than a loan loss specific metric and can be estimated during both the

Basel and pre-regulatory periods.

We examine the roles of capital sufficiency and timely loss recognition in lending

activities for a sample of COMPUSTAT banks. We use COMPUSTAT data because it is

available during both the Basel and the pre-regulatory period and it includes publicly traded

banks for whom it is possible to estimate our market based measure of timely loss recognition.4

In our primary analysis, the sample period begins in 1993 because this is the first year that risk

based capital was fully implemented.5 This sample includes 24,788 bank-quarter observations,

representing 1,370 banks. During this period, the NBER defines two recessionary periods: 1)

from March 2001 to December 2001 and 2) from December 2007 to the present. Based on

NBERÕs classification, we treat 2001:2-4, 2008:1-4 and 2009:1-2 as recessionary periods,

resulting in 2,763 bank-quarters during recessions.

                                                  
4 Bank holding company data on COMPUSTAT  begins in 1961; whereas, the regulatory data starts in  1986.
5 We start with the third quarter because risk-based capital ratios were not reported in COMPUSTAT until that time.
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A challenge in testing the capital crunch hypothesis is separating supply from demand

effects. Kishan and Opiela (2006) point out that 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 SteinÕs (2000) use bank size and liquidity as two such characteristics. In

addition to the characteristics considered by Kishan and Opiela (2006) and Kashyap and Stein

(2000), we argue that loss recognition timeliness is related to loan supply, but not directly related

to loan demand. In addition to this identification approach, following Bernanke and Lown

(1991), we also include the change in unemployment rate as well as many other macro variables

to control for loan demand when estimating our models

Our finding that on average the positive association between bank lending and their risk-

based capital ratios is greater during recessions is consistent with the capital crunch hypothesis.

We also find this capital crunch effect is stronger for banks with assets greater than $500 million.

Consistent with the hypothesis that loan loss provisioning can be pro-cyclical we observe a more

pronounced reduction in lending during recessionary periods by banks that are less timely in

their loss recognition, compared to banks with more forward looking provisioning. In addition,

we find that the greater association between banksÕ lending and risk-based capital ratios is driven

by the less timely banks while the more forward looking banks demonstrate less evidence of

being affected by a capital crunch. These results hold for both our loan loss specific measure of

provision timeliness and the Khan and WattÕs (2009) measure of timely loss recognition. Finally,

we find no evidence of a capital crunch during the pre-regulatory period.

This paper contributes to the banking and accounting literatures. Consistent with

evidence from previous recessions, we find that the association between banksÕ capital ratios and

their willingness to provide loans is magnified during the most recent two recessions that
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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
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Comptroller of the Currency) and the FDIC (Federal Deposit Insurance Corporation),

implemented explicit numerical capital requirements for all but the largest multinational banks.

However, the numerical requirements differed by bank size and the ratio that was used to

determine capital adequacy was not the same across the three regulators.6 By 1985 a uniform

capital requirement was put in place for all banks regardless of size and a common definition of

regulatory capital was instituted across all three regulatory agencies. These requirements

remained in place until the fourth quarter of 1990 when new risk based capital requirements

based on the 1988 Basel accord were phased-in. During the period from 1985 through 1990

capital adequacy was primarily determined using the ratio of primary capital to average total

assets. The components of primary capital were: common equity, perpetual preferred stock,

minority interest in equity accounts of consolidated subsidiaries, mandatory convertible

instruments, and the allowance for possible loan and lease losses.

The Basel risk based capital requirements changed both the numerator and the

denominator in the capital adequacy ratio. The fundamental capital ratio under the Basel rules is

the ratio of Tier 1 capital to risk-weighted assets. The calculation of Tier 1 capital also includes

common equity, perpetual preferred stock and minority interests. However Tier 1 capital does

not include the allowance for loan losses and goodwill and other intangible assets are required to

be deducted from Tier 1 capital. Risk-weighted assets are computed by assigning assets to one of

four categories with weights of 0%, 20%, 50 % or 100%. The 0% risk category includes cash,

gold and claims unconditionally guaranteed by the U.S. or OECD central governments. The 20%

risk category includes short-term claims guaranteed by U.S. and foreign banks and claims
                                                  

6  The FED and OCCÕs 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 guaranteed by the U.S. or OECD central governments. The 50% risk category

includes loans fully secured by first liens on 1-4 family residential properties and loans to state

and local governments. The 100% category includes all other assets not assigned to the lower

risk weighted categories. Off-balance sheet items are also included in the calculation of risk-

weighted assets based on a credit conversion factor that also varies from 0 to 100%.7

The Federal Deposit Insurance Corporation Improvement Act of 1991 (FDICIA) was

enacted to change federal oversight of depository institutions.8  FDICIAÕs ÒPrompt Corrective

ActionÓ section requiring regulators to classify depository institutions into one of five capital

adequacy categories, including three undercapitalized categories, based on the severity of

undercapitalization, was designed to restrict regulatorsÕ discretion in applying regulatory capital

regulations. One of the intents of this regulation was to end the existing Òtoo big to failÓ policies.

The prompt corrective action requirements in FDICIA applied to all banks regardless of size but

may have had the greatest effect on large banks that had been more likely to receive regulatory

forbearance.

 FDICIAÕs ÒEarly Identification of Needed Improvements in Financial ManagementÓ

section requires the establishment of an audit committee and requires banks to establish internal

control evaluation and reporting systems. When this section was initially adopted in 1993 it

applied only to banks whose assets exceeded $500 million. This threshold was increased to

assets of $1 billion in December of 2005. If these provisions restricted banksÕ ability to manage

their reported regulatory capital, then this may have also increased large banksÕ concerns about

                                                  
7 U.S. banks are required to maintain a minimum tier 1 capital ratio of 4% of risk weighted assets. This 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 minimums.9

2.2 Capital Crunch due to the Risk of Future Capital Inadequacy

Capital market imperfections can result in reductions in bank lending during recessions.

Van den Heuvel (2007) extends SteinÕs (1998) adverse-selection model of reduced recessionary

bank lending resulting from insufficient insured deposit funding by providing a model of reduced

bank lending arising from the reduction in bank equity capital that occurs during recessions. This

capital effect is distinct from the liquidity effect modeled by Stein. Specifically, he argues that

when equity is sufficiently low banks will reduce lending because of capital requirement and the

cost of issuing new equity. His model explicitly shows that this result will occur even when the

capital requirement is not currently binding because low-capital banks may optimally forgo

profitable lending opportunities now to lower the risk of future capital inadequacy. He notes the

importance of this feature given the fact that most U.S. banks are not at the capital constraint at

any given time.

2.3 Identification of Loan Supply versus Loan Demand Effects

Kashyap and Stein (2000) review the challenges associated with separating the effects of

supply versus demand on the amount of bank lending. They note that based on arguments made

by Bernanke and Gertler (1995), comparing aggregate bank lending to the amount of other forms

of external financing does not provide a valid method of separating the supply and demand

effects.  They argue that to Òmake further progress on this difficult identification problem, one

has to examine lending behavior at the individual bank level, É [and] explore cross-sectional

differences in the way that banks with varying characteristics respond to shocks.Ó As discussed

                                                  
9 For instance, Altamuro and Beatty (2009) find that the FDICIA internal control provisions result in decreased
discretion in the loan loss provision making the loan loss provision less conservative for banks affected by 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.10 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

                                                  
10 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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constraint in the post-Basel/FDICIA period.Ó Their results suggest that large banks might be

more affected by a capital crunch during recessionary periods subsequent to the implementation

of the Basel and FDICIA regulatory requirements.

2.4  Pro-cyclicality and the Incurred Loss Method of Loan Loss Provisioning

In addition to the combination of capital market imperfections and capital regulation that

Van den Heuvel (2007) argues may cause the supply of bank loans to be pro-cyclical, the FSF

(2009) argues that loss 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 background paper for their March 2009 joint meeting, the FASB/IASB staff

discusses the incurred loss method of loan loss provisioning and what they perceive to be a

common misperception with that method. Specifically, they state that the requirement under this

approach of Òobjective evidence of impairment as a result of one or more events that occurred

after the initial recognition of the assetÓ is often interpreted to mean that loss recognition is
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deferred until the borrower actually defaults. The staff states that the approach actually should be

interpreted to mean that Òdefault is the latest date on which impairment should be recognized.Ó

Consistent with this view, in their report addressing pro-cyclicality in the financial system the

FSF recommends that:

The FASB and IASB should issue a statement that reiterates for relevant regulators,
financial institutions, and their auditors that existing standards require the use of
judgement to determine an incurred loss for provisioning of loan losses.

This recommendation allows for the possibility that pro-cyclicality in loan loss

provisioning could be reduced merely by proper application of the incurred loss model.

However, they also consider the possibility that even when properly applied this method of

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

banks have to document why a loss is probable and reasonably estimable, and the easiest
way to do that is to refer to historical loss rates and the bankÕs own prior loss experience
with the type of asset in question. Unfortunately, using historical loss rates to justify
significant provisions becomes more difficult in a prolonged period of benign economic
conditions when loss rates decline. Indeed, the longer the benign period, the harder it is
to use acceptable documentation based on history and recent experience to justify
significant provisioning. When bankers were unable to produce such acceptable
historical documentation, auditors began to lean on them either to reduce provisions, or,
in some circumstances, to take the extreme step of reducing the loan loss reserve by
releasing so-called Ònegative provisionsÓ that counted as earnings.

This concern is consistent with the second loan loss provisioning recommendation made by the

FSF that:

The FASB and IASB should reconsider the incurred loss model by analysing alternative
approaches for recognising and measuring loan losses that incorporate a broader range
of available credit information.

In contrast to the concerns raised by the FSF, Handorf and Zhu (2006) state that their

Òempirical tests do not support the claim that bank loan-loss provisioning is pro-cyclical in

general, particularly for average-sized banks with average total assets ranging from $200 million
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to $10 billion.Ó Specifically, they argue that by using discretion in their loan loss reporting ÒUS

banks, especially banks of average size, generally overstate loan-loss provisions during

economic expansions, and vice versa.Ó They state that this discretion could reflect either prudent

loan loss provisioning or earnings management. The only recessionary period in their sample

period was the second two quarters of 1990 and the first quarter of 1991, predating the adoption

of FDICIA and FAS 114, which introduced the incurred loss model, and the full-implementation

of the Basel regulatory capital standards. In addition, their entire sample period ended before the

issuance of Staff Accounting Bulletin (SAB) 102 in July 2001. SAB 102 requires banks to

maintain and support loan loss provisioning with documentation consistent with GAAP, which

Dugan (2009) argues delays the timeliness of loan loss recognition.11 In addition, discretion in

loan loss provisioning may have been reduced by SAB 102 given the statement that:

 the staff believes that a registrant's loan loss allowance methodology is considered valid
when it É include(s) procedures that adjust loan loss estimation methods to reduce
differences between estimated losses and actual subsequent charge-offs.

3. Development of Hypotheses

The capital crunch theory suggests that capital market imperfections that make it difficult

for banks to raise external equity capital will lead banks that are concerned about potential future

capital constraints to reduce their lending during recessions. Based on this theory our first

hypothesis is:

H1: the association between banksÕ regulatory capital ratios and bank lending will be
greater during recessionary periods relative to expansionary periods.

                                                  
11 At the same time SAB102 was issued, the federal banking agencies issued their guidance through the Federal
Financial Institutions Examination Council as interagency guidance, ÒPolicy Statement on Allownace for Loan and
Lease Losses Methodologies and Documentation for Banks and Savings Institutions.Ó
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Research by Bernanke and Lown (1991) and Kishnan and Opiela (2006) found that the

capital crunch issue was greater for smaller banks relative to larger banks using the period prior

to the implementation of the Basel risk based capital requirements and the FDICIA regulatory

requirements. Their findings may be attributable to regulatory capital regulations being more

stringently applied to smaller relative to larger banks, who may have been deemed Òtoo big to

failÓ in the pre-Basel/FDICIA regime, or to the extent to which small banks have more difficulty

raising external regulatory capital during recessions.

Based on the discussion in Section 2.1, the prompt corrective action requirements in

FDICIA that intend to end the existing Òtoo big to failÓ policy may have increased large banksÕ

concerns about falling below regulatory capital minimums and thus increased the extent to which

they were likely to be subject to a capital crunch during recessions. In addition, the FDICIA

internal control provisions, applied only to larger banks whose assets exceeded $500 million ($1

billion after December 2005), restrict large banksÕ ability to manage their reported regulatory

capital and may have also increased large banksÕ concerns about falling below regulatory capital

minimums, further increasing the extent to which they were likely to be subject to capital crunch.

Because of these conflicting predictions about the effect of bank size we do not predict

whether large banks will be more or less likely to suffer from a capital crunch but 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 increase in the required

provision during economic downturns. This increase in the loan loss provision will decrease

banksÕ reported income and their Tier 1 regulatory capital.  Van den HeuvelÕs (2007) theory that
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banks may optimally forgo profitable lending opportunities now to lower the risk of future

capital inadequacy suggests that the expected increase in the loan loss provision during

recessionary periods may lead to lower lending during recessions for banks with less timely

recognition of loan losses. This suggests that the pro-cyclicality of the loan loss provision is

higher for low timeliness banks. Our third hypothesis is:

H3: lending during recessions, relative to expansionary periods, is lower for banks with
less timely loan loss provisioning

 In addition to this direct effect on lending activity, Van den Heuvel (2007) argues that

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 expect that the

timeliness of loan loss provisioning may also affect the association between banksÕ reported

capital ratios and their lending during recessionary periods. Our fourth hypothesis is:

H4: the effect of banksÕ regulatory capital ratios on lending during recessionary relative
to expansionary periods will be greater for banks with less timely loan loss
recognition than for those with more timely loss recognition.

4. Sample and Research Design

4.1 Sample Selection

To test our hypotheses, our primary sample contains COMPUSTAT banks with the

necessary data during the period 1993:3-2009:2. Our primary sample period begins in 1993

because this is the first year of full implementation of risk based capital and FDICIA. We focus

on banks included in COMPUSTAT because data is available on this database in the pre-

regulatory period that we examine in our supplemental tests and because our market-based
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measure of timely loss recognition requires that the sample banks be publicly traded. To address

concerns that our estimation might be affected by the large number of mergers and acquisitions

that occurred in the banking industry, we exclude all observations with growth in non-loan assets

that exceeds 10% in any quarter. Our sample includes 24,788 bank-quarter observations,

representing 1,370 banks. During this period, the NBER defines two recessionary periods: 1)

from March 2001 to December 2001 and 2) from December 2007 to the present. Based on

NBERÕs classification, we treat 2001:2-4, 2008:1-4 and 2009:1-2 as recessionary periods,

resulting in 2,763 bank-quarters during recessions.

4.2 Research Design

            To examine the capital crunch hypothesis, we examine how the association between the

quarterly changes in banksÕ lending and their beginning-of-the-quarter regulatory capital ratio

differs during expansionary and recessionary periods. Consistent with Bernanke and Lown

(1991), Kishan and Opiela (2000 and 2006), and Kashyap and Stein (2000) we use OLS

estimation of the following reduced form loan supply model to test H1.12 All continuous

variables are winsorized at the top and bottom 1%, and all t-statistics in multivariate regressions

are clustered by calendar quarters.13

! Loan ="0+ " 1 Recession + "2 Capital Ratio + " 3 Recession*Capital Ratio +
               "4!Unemployment + "5Size + "6Deposits + "7_!Capital Ratio + "8#ret + $,  (1)

where

                                                  
12 Angrist and Krueger (2001) argue that ÒConcerns about weak instruments can be mitigated most simply by
looking at the reduced form equation, that is, the ordinary least squares regression of the dependent variable of
interest on the instruments and exogenous variables. These estimates are unbiased, even if the instruments are weak.
Because the reduced form effects are proportional to the coefficient of interest, one can determine the sign of the
coefficient of interest ÉMost importantly, if the reduced form estimates are not significantly different from zero, the
presumption should be that the effect of interest is either absent or the instruments are too weak to detect it.Ó
13 We cluster by calendar quarters to reduce the effects of cross-sectional correlation in lending based on 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 ÒlntalqÓ).

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 Òcapr1qÓ) at the
beginning of the quarter, divided by 100.

! 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 ÒatqÓ)
Deposits:         Lagged total deposits (COMPUSTAT Òdptcq) divided by total assets.
! Capital Ratio: Quarterly change in Capital Ratio.
" ret Standard deviation of daily return of the previous quarter.

In addition to the variables of interest, we follow Bernanke and Lown (1991) by

including ! Unemployment as a control for demand for bank loans in Equation (1). We also

include bank size to ensure we are not merely capturing the size effect. Further, Ivashina and

Scharfstein (2008) argue that banksÕ access to deposits financing affects loan supply during

recessions, we therefore control for Deposits to capture this liquidity channel. Following

Bernanke and Lown (1991), we also include ! Capital Ratio as a control variable. Finally, we

include the standard deviation of stock returns as a measure of risk because the risk-based capital

ratio will only imperfectly capture differences in asset risk across banks.

We expect the coefficient on Recession to be negative if loan supply declines during

contractionary periods for reasons other than capital and liquidity constraints. Further, if external

financing is not frictionless and banks are concerned that they might violate regulatory capital

requirements, then the coefficient on Capital Ratio is expected to be positive. That is, banks will

lend more when they are less concerned that the new lending will result in a regulatory capital

violation. In addition, based on H1, we expect that the coefficient on Recession*Capital Ratio

will be positive. That is, we expect the regulatory capital buffer to be more important during

recessions for a variety of reasons including lower profitability, more expensive external equity,
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and increased regulatory scrutiny. We expect the coefficient on !Unemployment to be negative

because this measure captures economic conditions and as the macro-economy worsens there is

less demand for bank loans. Finally, consistent with Ivashina and Scharfstein (2008) we expect

the coefficient on Deposits to be positive. We include Size, !Capital Ratio and #ret .as control

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

To test how bank size affects the extent of the capital crunch, we compare the coefficients

on Recession*Capital for banks with higher versus lower total assets. We begin by comparing

banks with total assets greater than $500 million and those below $500 million. We chose the

$500 million cut-off because it is consistent with the cut-off in the FDICIA internal control

provisions. However, based on H2, we do not have a directional prediction.

To test H3 and H4, we investigate the difference in the coefficients on Recession and

Recession*Capital Ratio in Equation (1) between firms with more timely loss recognition versus

those with less timely loss recognition. Kishan and Opiela (2000) point out that loan supply can

be identified by separating banks by differential characteristics tied to their ability to supply

loans, but not to their loan demand. We argue that loss recognition timeliness is related to loan

supply because of the effect of the loan loss provision on the calculation of Tier 1 capital, but not

directly related to loan demand and use this in addition to bank size to identify our loan supply

model. Based on H3 and H4, we expect the coefficients on Recession (Recession*Capital Ratio)

to be lower (higher) for less timely banks. We construct two measures to capture loss recognition

timeliness: a provision measure and a market measure.

4.2.1 Provision Measure of Loss Timeliness

Existing measures of loss timeliness capture the overall timeliness of loss recognition, but

can only indirectly capture the timeliness of loan loss provisioning. We address this deficiency
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for the purposes of our study by developing a loan loss specific metric of the timeliness of loss

recognition.

Loans 90 days overdue on payments are typically considered non-performing or

nonaccruing. Banks are required to disclose the amount of non-performing loans in the footnotes

to their financial statements. Compared to the loan loss provision that requires management

judgment in determining the extent of losses, the amount of nonaccruing loans is less

discretionary and serves as a good benchmark to gauge a bankÕs discretion over loan loss

provisioning. Nichols, Wahlen and Wieland (2009) argue that banks that are timelier in loss

recognition recognize provisions further in advance or concurrent with when loans become

nonaccruing. On the other hand, less timely banks may recognize loan loss provision after loans

become nonaccruing. Based on these arguments, timeliness of loss recognition is defined as the

additional explanatory power provided by future and current nonaccruing loans in explaining the

current loan loss provision beyond what can be explained by past nonaccruing loans. The

procedure we use to calculate the timeliness of loan loss provisioning is stated as follows.

Timeliness of loan loss provisioning is measured as the difference in the adjusted R-

squared ((3)-(2)) from the following two rolling regressions for each bank-quarter using the

observations of the past 3 years. We require 10 observations to run each regression.14

          Provisiont = ! 0 + ! 1" NPLt-2 + ! 2" NPLt-1+! 3Capital Ratiot + ! 4*EBPt + #t                  (2)

          Provisiont = ! 0 + ! 1" NPLt-2 + ! 2" NPLt-1+! 3" NPLt + ! 4 " NPLt+1 + ! 5Capital Ratiot
                + ! 6 EBPt + #t,       (3)

where
Provision:    Loan loss provision (COMPUSTAT ÒpllqÓ) divided by lagged total loans

(COMPUSTAT ÒlntalqÓ);

                                                  
14 We are aware that this choice eliminates many observations, and therefore we also try requiring only 8 or 12
observations and the results still hold.
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! NPL:         Change in non-performing loans (COMPUSTAT ÒnpatqÓ) divided by lagged
total loans (COMPUSTAT ÒlntalqÓ);

Capital Ratio:  The tier one risk-adjusted capital ratio (COMPUSTAT Òcapr1qÓ) at the
beginning of the quarter, divided by 100.

EBP:            Earnings before loan loss provision, defined as (COMPUTAT  ÒibqÓ plus
COMPUSTAT ÒpllqÓ, scaled by lagged COMPUSTAT ÒlntalqÓ).

In Equations (2) and (3), we also control for the beginning-of-quarter capital ratio and

earnings before provision to control for banksÕ incentives to manipulate provision to avoid

falling below regulatory requirements or to smooth earnings (Ahmed, Takeda and Thomas, 1999;

Liu and Ryan, 2006; Healy and Wahlen, 1999). Bank-quarters that have one-quarter-lagged

difference in adjusted R-Squared higher (lower) than the median of the sample are classified as

ÒHigh (Low) TimelinessÓ.

4.2.2 Market Measure of Loss Timeliness

The market measure is based on Khan and Watts (2009) who establish an approach to

estimate the firm-year Basu (1997) measure of financial reporting loss timeliness. We modify

their approach to suit our investigation of bank-quarter lending behavior. We first estimate the

following cross-sectional model. Similar to Khan and Watts (2009), we remove bank-quarters

with price per share less than $1 or negative book value of equity.15

NI = _0 + D*( " 1+" 2MV+" 3MTB+" 4LEV) + Returns*(! 1+! 2MV+! 3MTB+! 4LEV)
             + D*Return*(#1+#2MV+#3MTB+#4LEV) + $1MV +$2MTB + $3LEV + %,       (4)

where

NI:                  Earnings before extraordinary items (COMPUSTAT ÒibqÓ) divided by lagged
market value of equity (COMPUSTAT ÒcshoqÓ * 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 negative Returns, and zero otherwise.

                                                  
15In 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 ÒcshoqÓ * share price at the fiscal quarter end).

MTB:               Market value of equity divided by book value of equity (COMPUSTAT ÒceqqÓ).
LEV:                Total debt (COMPUSTAT ÒdlcqÓ + ÒdlttqÓ) divided by market value of equity

(COMPUSTAT ÒcshoqÓ * share price at the fiscal quarter end plus total debt).

   After Equation (4) is estimated, C_SCORE is constructed using the estimated

coefficients. C_SCORE is defined as 

!  

ö 
"  1 +

ö 
"  2MV +

ö 
"  3MTB+

ö 
"  4LEV. By construction, the higher

the C_SCORE, the timelier the bank is in recognizing loss.16 Bank-quarters that have one-

quarter-lagged C_SCORE higher (lower) than the median of the sample are classified as ÒHigh

(Low) TimelinessÓ.

5. Results

Univariate comparisons of our sample of bank-quarter observations are provided in Table

1 for recessionary versus expansionary periods. Although we observe positive loan growth

during both recessionary and expansionary periods the rate of growth is significantly higher

during the expansionary periods. The differences in the other tabulated variables are consistent

with what would be expected in periods of contraction versus expansion. Specifically, regulatory

capital ratios and earnings before the provision are both lower during recessions, while the

provision, changes in nonperforming loans, unemployment rates and standard deviation of

returns are higher during recessions than during expansions.

Table 2 displays the Pearson correlations between bank characteristics. Consistent with

prior studies (e.g., Kishan and Opiela, 2000; Bernanke and Lown, 1991), we find a positive

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

                                                  
16 Khan and Watts (2009) provide an alternative model to estimate loss recognition timeliness:  NI = _0 + _1D +
Returns*(!1+!2MV+!3MTB+!4LEV) + D*Return*(_1+_2MV+_3MTB+_4LEV) + _. Our results are robust to the
alternative measure of C_SCORE using this model.   
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consistent with prior literature (e.g., Ivashina and Scharfstein, 2009) we find that loan supply is

positively correlated with deposits (correlation = 0.032). This finding is consistent with liquidity

constraining loan supply. We also observe that the change in loans is negatively related to the

provision but is not significantly correlated with the ! NPL.

  The empirical results of the test of our first hypothesis of a capital crunch affecting

lending during recessions are provided in Table 3. Evidence in support of the capital crunch

hypothesis for our sample is provided by the positive and significant coefficient on the

Recession*Capital Ratio variable. The coefficient on that variable is larger than on Capital

Ratio, which measures the association of regulatory capital and lending during non-recessionary

periods. This indicates that the importance of regulatory capital is more than doubled during

recessions. This evidence in support of the capital crunch hypothesis during the most recent two

recessions is consistent with the results of research examining earlier recessions. We also find

that loan growth is lower when the unemployment rate is higher, for larger firms and for firms

with a higher standard deviation of returns.

Table 4 presents the results of our test of hypothesis two that the effect of the capital

crunch differs for small versus large firms. In Panel A, we show that the capital crunch (i.e.,

positive coefficient on Recession*Capital Ratio) occurs only for banks with total assets in excess

of  $500 million. For these banks the effect of capital on lending growth during recessions is

more than double the effect during non-recessionary periods. This finding is different from the

findings in the prior literature examining pre-FDICIA data. In contrast, interestingly, for banks

with less than $500 million it appears that liquidity constraints rather than capital constraints are

influencing the extent of lending. Specifically, deposits are only significant in explaining loan

growth for the small banks but not for the large banks.
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We further classify large (small) banks into above versus below $1 billion ($300 million)

in total assets. We show in Panel B that the capital crunch affects both banks with assets between

$500 million and $1 billion and banks with assets above $1billion. This finding along with those

in Panel A are consistent with FDICIAÕs prompt corrective action provisions increasing large

banksÕ concerns about capital constraints. In addition, FDICIAÕs internal control provisions that

leave large banks less discretion over capital and provision management might also contribute to

this finding. Finally, we find that liquidity constraints for small banks hold both for banks with

assets between $300 and $500 million and for those with assets less than $300 million.

We report univariate comparisons of our sample of bank-quarter observations for high

versus low loan loss provision timeliness in table 5. Note that in Tables 5, 6, 7 and 8, we only

report results using banks with total asset greater than $500 million since we find that only these

banks experience a capital crunch. Using the complete sample, including small banks, does not

change the tenor of the results. We find that banks with more forward looking provisions have

lower loan growth and capital ratios, and have higher provisions, changes in non-performing

loans and deposits and that they are larger than banks with less timely loss recognition.

The results of our tests examining the effect of loan loss timeliness on lending are

presented in Table 6 for our provision measure of timeliness and in table 7 our market measure

of timeliness. Consistent with hypothesis three we find that loan growth is lower during

recessions for banks with below the median loss timeliness for both of our timeliness measures.

We find little evidence that loan growth is lower during recessions for banks with above the

median timeliness based on either of our measures. These results suggest that banks that are less

timely in recognizing loan loss need to record higher provisions during recessions and therefore

are more likely to be concerned about potentially violating their regulatory capital requirements.
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Hence, these banks might have to reduce their lending more to avoid a capital shortage.  Finally,

both tables also provide evidence consistent with hypothesis four. We find that the coefficients

on Regression*Capital Ratio are 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 several robustness checks to assess the sensitivity of our results to our

research design choices. First, we redefine our dependent variable as change in total loans scaled

by lagged total assets, and the results continue to hold. Second, as an alternative proxy for

recessions, we use a measure based on the change in the Federal Funds Rate. Specifically, we

define a period to be a recessionary period if there is a -0.75% or more negative change in the

federal funds rate during the quarter. The correlation of this variable with the NBER recession

variable is 73% and our results are unchanged using this alternative measure. Third, we include

several other macro control variables in addition to ! Unemployment. Specifically, we include

quarterly changes in personal consumption expenditures, in compensation of employeesÕ wages

and salary accruals, and in the industrial production index (all variables are obtained from the St.

Louis Fed Economic Research database.) The correlation of these variables with

! Unemployment ranges from Ð57% to Ð78%. Including these variables does not change the

results on the other variables included in the model. Finally, we also control for leverage and

market-to-book value and the results still hold.17

6 Supplemental Analyses

6.1. Combining Size and Timeliness Criteria

                                                  
17 The reason why we do not include these variables in our analyses is because the Basu (1997) measure in our
model is determined by the value of leverage and market-to-book value, so including these variables can increase
the difficulty in interpreting the results.
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We find that the capital crunch affects banks with more than $500 in assets and low

timeliness banks, but not banks with assets less than this amount or high timeliness banks.  In a

supplemental analysis we repeat our tests by splitting our sample into four groups based on their

asset and timeliness levels.  For each of our two timeliness measures we find evidence of a

capital crunch for large banks with low timeliness but not for any of the other three groups.  For

small banks, deposits are important in determining loan growth for both the high and the low

timeliness groups. Since the loan loss provision directly affects reported regulatory capital but

does not directly affect liquidity, no effect of the loss provisioning on the importance of liquidity

in lending would be expected.

6.2. Comparison of Basel Period to Period without Capital Regulation

Our results suggest that during the Basel regulatory capital period banks with assets in

excess of $500 million suffer from a capital crunch during recessions if the banks are less timely

in their loan loss provisioning. If this interpretation is correct, then we would not expect to see a

similar effect during the period prior to the implementation of numerical regulatory capital

requirements. We therefore compare coefficients from our ! Loans model for the period prior to

capital regulation to the post-Basel period. Specifically, we compare estimates from the 1961:1

to 1981:4 period to the 1993:4-2009:2 period. During the pre-regulatory period the NBER

declared recessions during 1970:1-3, 1974:1 - 1975:1, and 1980:1-2. Since Tier 1 capital ratios

are unavailable during the earlier period we substitute a primary capital ratio for the Tier 1

capital ratio in our ! Loans model. We estimate the primary ratio as the sum of common equity

(COMPUSTAT ÒceqqÓ) plus nonredeemable preferred stock (COMPUSTAT ÒpstkqÓ) minus

goodwill (COMPUSTAT ÒgdwlqÓ), scaled by total assets (COMPUSTATA ÒatqÓ). The

correlation between this variable and the Tier 1 capital ratio during the post-Basel period is 55%.
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We repeat our capital crunch tests using this alternative variable for both the pre-

regulatory and Basel periods and report the results in Table 8. Although we can replicate the

post-Basel capital crunch results using this alternative primary capital ratio we find no evidence

of a capital crunch during the pre-regulatory period. We also examine how the capital crunch

differs for banks with high versus low loss timeliness based on our market measure. Our loan

loss timeliness results are similar during the post-Basel period using this alternative capital

measure to those reported in Table 7, but we find no evidence of a capital crunch effect for low

timeliness banks during the pre-regulatory period. These findings corroborate our previous

evidence that the current capital regulation and accounting rules give rise to pro-cyclicality.

7. Conclusion

In response to the current financial crisis the FSF (2009) issued a report recommending

that regulators and policy makers reconsider the role of loan loss provisioning in 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 contrast, the FASB/IASB staff argues based on their comparison of the incurred loss

model that is currently required versus an expected loss model that they Òcannot conclude that an

expected loss model is more countercyclical than an incurred loss model.”

 Our study sheds some light on whether the timeliness of loan loss provisioning

contributes to the pro-cyclicality of regulatory capital requirements. We find that during the

period after implementation of Basel risk based capital regulations and FDICIA, banks with less

timely loss recognition reduce their lending during recessions more than banks that are timelier.
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We also find that banks with less timely loss recognition are more subject to capital crunches

during recessions compared to timelier banks. Our study indicates that when banks are timelier

in recognizing loan loss their lending is less pro-cyclical. In addition, we find no evidence of pro-

cyclicality of the capital ratio in the period prior to capital regulation. Taken together these

results suggest that capital regulation combined with a lack of timeliness of loan loss

provisioning leads to the capital crunch on lending during recessions.

  We also find that large banks are more vulnerable to capital constraints compared to

small banks. This finding is in contrast to the results of studies conducted prior to the

implementation of FDICIA. These findings suggest that the prompt corrective action and the

internal control provisions of FDICIA may have had the unintended consequence of making

bank lending more pro-cyclical.

 Finally, our paper also broadens our understanding of the benefits of loss timeliness. In

addition to resolving information problems between contracting parties or stakeholders (insiders

vs. outsiders) at the micro-economic level (Watts, 2003), we show that it also has macro-

economic implications.
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Table 1: Bank Characteristics (means) by Recession vs. Expansion 1993Q3- 2009Q2
Recession Periods

(2001Q2:2001Q4 and
2008Q1:2009Q2)

Expansion Periods

Variables Mean Mean
(t-stat for differences)

!Loan 0.0168 0.0276
(-13.84)***

Capital Ratio 0.1069 0.1113
(-6.15)***

Provision 0.0024 0.0009
(26.75)***

!NPL 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)***

!Unemployment 0.4666 -0.0630
(162.45)***

!Capital Ratio -0.0012 -0.0006
(3.35)***

#ret 0.0301 0.0214
(39.14)***

N of bank-quarters 2,763 22,025
***, **, and * represent 1%, 5%, and 10% significance, respectively.
Variable Definition:
!Loan:           Change in the natural log of loans (COMPUSTAT ÒlntalqÓ).
Capital Ratio: Tier I risk-adjusted capital ratio (COMPUSTAT Òcapr1qÓ) divided by 100,

measured at the beginning of the quarter.
Provision :       Loan loss provision (COMPUSTAT ÒpllqÓ) divided by lagged total loans

(COMPUSTAT ÒlntalqÓ).
!NPL:             Change in non-performing assets (COMPUSTAT ÒnpatqÓ) divided by lagged

total loans (COMPUSTAT ÒlntalqÓ).
EBP:                Earnings before provision, defined as (COMPUSTAT ÒibqÓ +  ÒpllqÓ) scaled

by lagged total assets (COMPUSTAT ÒatqÓ).
Size:                The natural log of total assets (COMPUSTAT ÒatqÓ) at the beginning of the

quarter
Deposits:         Total deposits (COMPUSTAT Òdptcq) divided by total assets.
!Unemployment:  The change in the quarterly unemployment rate.
!Capital Ratio: Change in Capital Ratio.
#ret :                 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
Ratio

Prov ! NPL EBP Size Deposits ! Unemployment ! Capital
Ratio

" ret

! Loan 0.068
(0.001)

-0.079
(0.001)

0.004
(0.581)

0.045
(0.001)

-0.068
(0.001)

0.032
(0.001)

-0.126
(0.001)

-0.047
(0.001)

-0.036
(0.001)

Capital Ratio -0.067
(0.001)

-0.006
(0.340)

0.119
(0.001)

-0.218
(0.001)

0.142
(0.001)

-0.030
(0.001)

0.071
(0.001)

-0.058
(0.001)

Provision 0.060
(0.001)

-0.000
(0.990)

0.098
(0.001)

-0.020
(0.001)

0.164
(0.001)

-0.003
(0.667)

0.171
(0.001)

! NPL -0.166
(0.001)

-0.001
(0.809)

-0.008
(0.256)

0.094
(0.001)

-0.031
(0.001)

0.058
(0.001)

EBP 0.156
(0.001)

-0.066
(0.001)

-0.068
(0.001)

0.015
(0.026)

-0.118
(0.001)

Size -0.357
(0.001)

0.044
(0.001)

0.023
(0.001)

-0.368
(0.001)

Deposits -0.097
(0.001)

0.016
(0.014)

0.153
(0.001)

! Unemployment -0.022
(0.001)

0.209
(0.001)

! Capital
Ratio

-0.012
(0.062)

Variable Definition:
! Loan:           Change in the natural log of loans (COMPUSTAT ÒlntalqÓ).
Capital Ratio: Tier I risk-adjusted capital ratio (COMPUSTAT Òcapr1qÓ) divided by 100,  at the beginning of the quarter.
Provision :       Loan loss provision (COMPUSTAT ÒpllqÓ) divided by lagged total loans (COMPUSTAT ÒlntalqÓ).
! NPL:            Change in non-performing assets (COMPUSTAT ÒnpatqÓ) divided by lagged total loans (COMPUSTAT ÒlntalqÓ).
EBP:                Earnings before provision, defined as (COMPUSTAT ÒibqÓ +  ÒpllqÓ) scaled by lagged total assets

(COMPUSTAT ÒatqÓ).
NI:                  Earnings before extraordinary items (COMPUSTAT ÒibqÓ) divided by lagged market value of equity

(COMPUSTAT ÒcshoqÓ * share price at the fiscal quarter end).
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Size:                The natural log of total assets (COMPUSTAT ÒatqÓ) at the beginning of the quarter
Deposits:         Total deposits (COMPUSTAT ÒdptcqÓ) divided by total assets.
! Unemployment:  The change in the quarterly unemployment rate.
! 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

Ratio
+ 0.070             2.29**

!  Unemployment - -0.020            -4.92***
Size +/- -0.002            -5.25***

Deposits + -0.001            -0.18
! Capital Ratio +/- -0.215            -6.56***

" ret +/- -0.114            -1.92*
R-Squared 0.026

N 24,788
***, **, and * represent 1%, 5% and 10% significance, respectively.

Variable Definition:
! Loan:            Change in the natural log of loans (COMPUSTAT ÒlntalqÓ).
Recession:     An indicator variable equal to one for periods between 2001Q2 and 2001Q4,

and periods between 2008Q1 and 2009Q2; zero, otherwise.
! Loan:           Change in the natural log of loans (COMPUSTAT ÒlntalqÓ).
Capital Ratio: Tier I risk-adjusted capital ratio (COMPUSTAT Òcapr1qÓ) divided by 100,

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

quarter
Deposits:         Total deposits (COMPUSTAT ÒdptcqÓ) divided by total assets.
! Unemployment:  The change in the quarterly unemployment rate.
! Capital Ratio: Change in Capital Ratio.
" ret :                 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

(clustered t-stat)
Coefficients

(clustered t-stat)
Intercept +/- -0.004

(-0.37)
0.049

(7.59)***
Recession - 0.004

(0.58)
-0.012

(-2.72)***
Capital Ratio + 0.079

(4.91)***
0.037

(3.10)***
Recession *Capital Ratio + -0.040

(-0.83)
0.135

(3.86)***
!  Unemployment - -0.020

(-3.66)***
-0.020

(-4.78)***
Size +/- 0.001

(1.07)
-0.002

(-5.34)***
Deposits + 0.027

(2.96)***
-0.013

(-2.79)***
! Capital Ratio +/- -0.319

(-5.67)***
-0.124

(-3.25)***
" ret +/- -0.148

(-2.78)***
-0.132
(-1.62)

R-Squared 0.031 0.025
N 7,492 17,296

Test of Equality of                       Recession * Capital Ratio                      #2(1) =17.64 p-value=0.001
 Coefficients
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Panel B: $300 million, $500 million and $1 billion as the cutoff points

Bank Size
<300M

300M<=Bank
Size<500M

 500M<=Bank
Size<1B

Bank Size >1B

Pred Coefficients
(clustered t-stat)

Coefficients
(clustered t-stat)

Coefficients
(clustered t-stat)

Coefficients
(clustered t-stat)

Intercept +/- -0.011
(-1.05)

-0.008
(-0.25)

0.047
(2.47)***

0.055
(7.51)***

Recession - -0.003
(-0.38)

0.011
(1.18)

-0.007
(-1.49)

-0.014
(-2.94)***

Capital Ratio + 0.120
(5.94)***

0.016
(0.82)

0.014
(1.05)

0.048
(3.06)***

Recession
*Capital Ratio

+ -0.015
(-0.29)

-0.068
(-1.05)

0.114
(3.45)***

0.140
(3.51)***

!  Unemployment - -0.019
(-2.93)***

-0.021
(-3.95)***

-0.024
(-5.28)***

-0.018
(-3.96)***

Size +/- 0.002
(1.09)

0.002
(0.46)

-0.003
(-1.15)

-0.002
(-5.05)***

Deposits + 0.029
(3.04)***

0.032
(2.93)***

0.001
(0.07)

-0.019
(-3.71)***

! Capital Ratio +/- -0.374
(-4.85)***

-0.213
(-2.60)***

-0.109
(-1.83)*

-0.132
(-2.43)**

" ret +/- -0.166
(-2.59)**

-0.118
(-1.47)

-0.090
(-1.03)

-0.179
(-1.92)*

R-Squared 0.045 0.023 0.021 0.027
N 4,011 3,481 5,322 11,987

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

Variable Definition:
! Loan:            Change in the natural log of loans (COMPUSTAT ÒlntalqÓ).
Recession:     An indicator variable equal to one for periods between 2001Q2 and 2001Q4,

and periods between 2008Q1 and 2009Q2; zero, otherwise.
! Loan:           Change in the natural log of loans (COMPUSTAT ÒlntalqÓ).
Capital Ratio: Tier I risk-adjusted capital ratio (COMPUSTAT Òcapr1qÓ) at the beginning

of the quarter, divided by 100.
Size:                The natural log of total assets (COMPUSTAT ÒatqÓ) at the beginning of the

quarter
Deposits:         Total deposits (COMPUSTAT ÒdptcqÓ) divided by total assets.
! Unemployment:  The change in the quarterly unemployment rate.
! 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)***

! 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)***

! Capital Ratio -0.0000 -0.0001
(0.44)

" ret 0.0200 0.0192
(4.14)***

N of bank-quarters 4,833 4,833
***, **, and * represent 1%, 5%, and 10% significance, respectively.

Variable Definition:

! Loan:           Change in the natural log of loans (COMPUSTAT ÒlntalqÓ).
Capital Ratio: Tier I risk-adjusted capital ratio (COMPUSTAT Òcapr1qÓ) divided by 100,

measured at the beginning of the quarter.
Provision :       Loan loss provision (COMPUSTAT ÒpllqÓ) divided by lagged total loans

(COMPUSTAT ÒlntalqÓ).
! NPL:             Change in non-performing assets (COMPUSTAT ÒnpatqÓ) divided by lagged

total loans (COMPUSTAT ÒlntalqÓ).
EBP:                Earnings before provision, defined as (COMPUSTAT ÒibqÓ + data ÒpllqÓ) scaled

by lagged total assets (COMPUSTAT ÒatqÓ).
Size:                the natural log of total assets (COMPUSTAT ÒatqÓ) at the beginning of the

quarter
Deposits:         total deposits (COMPUSTAT ÒdptcqÓ) divided by total assets.
! Capital Ratio: Change in Capital Ratio.
" ret :                 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, 1993Q3-2009Q2

High Timeliness Low Timeliness
Prediction Coefficients

(clustered t-stat)
Coefficients

(clustered t-stat)
Intercept +/- 0.034

(4.68)***
0.040

(5.47)***
Recession - -0.004

(-0.59)
-0.020

(-2.50)***
Capital Ratio + -0.001

(-0.02)
0.022
(0.97)

Recession *Capital Ratio + 0.070
(1.23)

0.231
(3.10)***

! Unemployment - -0.017
(-3.78)***

-0.019
(-3.37)***

Size +/- -0.001
(-2.83)***

-0.002
(-4.25)***

Deposits + 0.002
(0.24)

-0.003
(-0.48)

! Capital Ratio +/- -0.129
(-1.46)

-0.050
(-0.69)

" ret              +/- -0.242
(-2.23)**

-0.073
(-0.78)

R-Squared 0.026 0.026
N 4,833 4,833

Tests of Equality of                  Recession                                       #2(1) = 4.41    p-value=0.019
Coefficients                            Recession * Capital Ratio              #2(1) =3.53      p-value=0.060

***, **, 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: Provisiont = $0 + $1! NPLt-2 + $2! NPLt-1+$3Capital Ratiot + $4*EBPt + %t

EQ2: Provisiont = $0 + $1! NPLt-2 + $2! NPLt-1+$3! NPLt + $4 ! NPLt+1 +
$5Capital Ratiot + $6 EBPt + %t

Where
Provision = Loan loss provision (COMPUSTAT ÒpllqÓ) divided by lagged total

loans (COMPUSTAT ÒlntalqÓ);
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  ! NPL=Change in non-performing assets (COMPUSTAT ÒnpatqÓ) divided by
lagged total loans (COMPUSTAT ÒlntalqÓ);

  EBP= earnings before loan loss provision, defined as (COMPUTAT  ÒibqÓ plus
COMPUSTAT ÒpllqÓ, scaled by lagged COMPUSTAT ÒlntalqÓ).

! Loan:            Change in the natural log of loans (COMPUSTAT ÒlntalqÓ).
Recession:     An indicator variable equal to one for periods between 2001Q2 and 2001Q4,

and periods between 2008Q1 and 2009Q2; zero, otherwise.
Capital Ratio: Tier I risk-adjusted capital ratio (COMPUSTAT Òcapr1qÓ)  at the beginning

of the quarter, divided by 100.
Size:                The natural log of total assets (COMPUSTAT ÒatqÓ) at the beginning of the

quarter
Deposits:         Total deposits (COMPUSTAT ÒdptcqÓ) divided by total assets.
! Unemployment:  The change in the quarterly unemployment rate.
! Capital Ratio: Change in Capital Ratio.
" ret :                 Standard deviation of daily return of the previous quarter.
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Table 7: Analysis of the Effects of Capital Ratio and Recession on Change in Loans by Loss
Recognition Timeliness Using Market Measure, 1993Q3-2009Q2

High Timeliness Low Timeliness

Prediction Coefficients
(clustered t-stat)

Coefficients
(clustered t-stat)

Intercept +/- 0.043
(4.99)***

0.051
(6.16)***

Recession - -0.007
(-1.71)*

-0.024
(-2.59)**

Capital Ratio + 0.038
(2.15)**

0.029
(1.70)*

Recession *Capital Ratio + 0.079
(2.14)**

0.284
(4.21)***

! Unemployment - -0.017
(-3.01)***

-0.021
(-2.92)***

Size +/- -0.002
(-3.56)***

-0.002
(-3.68)***

Deposits + -0.008
(-1.07)

-0.021
(-3.48)***

! Capital Ratio +/- -0.291
(-4.68)***

-0.242
(-3.59)***

" ret +/- -0.240
(-3.50)***

0.060
(0.63)

R-Squared 0.034 0.022
N 6,710 6,710

Tests of Equality of                Recession                                      #2(1) = 3.42  p-value=0.069
Coefficients                       Recession * Capital Ratio             #2(1) = 7.40  p-value=0.009

***, **, and * 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:          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 WattsÕ (2009) technique to measure bank-quarter conservatism.

! Loan:            Change in the natural log of loans (COMPUSTAT ÒlntalqÓ).
Recession:     An indicator variable equal to one for periods between 2001Q2 and 2001Q4,

and periods between 2008Q1 and 2009Q2; zero, otherwise.
Capital Ratio: Tier I risk-adjusted capital ratio (COMPUSTAT Òcapr1qÓ) at the beginning

of the quarter, divided by 100.
Size:                The natural log of total assets (COMPUSTAT ÒatqÓ) at the beginning of the

quarter
Deposits:         Total deposits (COMPUSTAT ÒdptcqÓ) divided by total assets.
! Unemployment:  The change in the quarterly unemployment rate.
! Capital Ratio: Change in Capital Ratio.
" ret :                 Standard deviation of daily return of the previous quarter.
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Table 8: Analysis of the Effects of Primary Capital Ratio and Recession on Change in
Loans in pre-regulatory (1961:1-1981:3) and Basel periods (1993:4-2009:2)

Pre-Regulatory Period Basel Period
Prediction Coefficients

(clustered t-stat)
Coefficients

(clustered t-stat)
Intercept +/- 0.018

(0.97)
0.049

(8.33)***
Recession - 0.013

(1.35)
-0.003
(-0.73)

Primary Capital
Ratio

+ -0.087
(-1.23)

0.010
(0.87)

Recession
*Primary Capital

Ratio

+ -0.121
(-1.52)

0.054
(1.67)*

! Unemployment - -0.024
(-2.57)**

-0.021
(-4.85)***

Size +/- 0.003
(2.46)**

-0.002
(-5.74)***

Deposits + 0.007
(0.56)

-0.010
(-2.33)**

! Primary Capital
Ratio

+/- 0.763
(1.56)

-0.210
(-2.62)***

" ret +/- -1.323
(-5.67)***

-0.121
(-1.55)

R-Squared 0.149 0.023
N 3,940 21,211

***, **, and * represent 1%, 5% and 10% significance, respectively.
Variable Definition:
! Loan:            Change in the natural log of loans (COMPUSTAT ÒlntalqÓ).
Recession:     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.

! Loan:           Change in the natural log of loans (COMPUSTAT ÒlntalqÓ).
Primary Capital Ratio:  the sum of common shareholder equity (COMPUSTAT ÒceqqÓ) plus

preferred shareholder equity (COMPUSTAT ÒpstkqÓ) minus goodwill
(COMPUSTAT ÒgdwlqÓ), scaled by total assets.

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

Deposits:         total deposits (COMPUSTAT ÒdptcqÓ) divided by total assets.
! Unemployment:  the change in the quarterly unemployment rate.
!  Primary Capital Ratio: Change in Primary Capital Ratio.
" ret :                 Standard deviation of daily return of the previous quarter.


