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1. Introduction

The main goals of bank supervision are generally to act as a delegated monitor on behalf of insured
depositorsor other stakehol ders, to protect the safety and soundness of thefinancial system, and to counteract the
moral hazard incentives created by the government safety net. However, changesin supervisory policy also may
have significant effects on macroeconomic or regiona economic health if banksrespond by altering their lending
behavior. These additional effects may be intended or unintended. For example, supervisors may intend that
some risky ingtitutions reduce their lending. However, if too many institutions reduce their supplies of credit
simultaneoudly, this may create an unintended credit crunch or recession. Supervisors aternatively may try to
stimulate lending through supervisory easing. We discuss below some reasonsto suspect that supervisory changes
over the last decade or so may have had significant effects on the overall lending of the U.S. banking industry.

The purpose of this research isto investigate this possibility by testing three hypotheses about whether

supervisors changed their policies and whether these policy changes affected bank lending behavior:

H1: U.S. bank supervisorsgot “tougher” on banks during the“ credit crunch period” of 1989-1992, treating banks
of agiven financial condition more harshly than in previous years.

H2: U.S. bank supervisors got “easier” on banks during the “boom period” of 1993-1998, treating banks of a
given financia condition less harshly than in prior periods.

H3: Changes in supervisory toughness, if they did occur, changed bank lending behavior in the predicted
directions.

If these hypotheses are true, they may help explain part of the observed wide swingsin aggregate bank lending to
business during the 1990s, and may imply a larger role for financia supervision in the performance of the
economy than was previoudly thought. We test these hypotheses using information on the supervisory process,
confidential dataon classified assetsand CAMEL ratingsfrom bank examinations, bank balance sheet and income
data, and other variables for the condition of the bank, its state, and its region over the period 1986-1998.
Although wetest these hypotheses separately, they areall intertwined inthe overall question of the effects
of changesin supervision. Hypotheses H1 (increasein toughness during the credit crunch) and H3 (it mattered to
bank lending) are both necessary conditionsfor changesin bank supervision to have played amgjor rolein causing
the decline in lending and recession during credit crunch period. Similarly, H2 (declinein toughness during the
boom) and H3 (it mattered to bank lending) are necessary for changesin bank supervision to have played amajor

role in causing the increase in lending and economic expansion during the boom period. Finaly, if al three
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hypotheses are true, this may imply that supervisory actions have greater effects on the macroeconomy than is
generally recognized.

To put theseissuesinto context, we note that the period around 1989-1992 is often referred to asa“ credit
crunch” in the U.S,, in which commercial banks substantialy reduced their lending to business customers,
although some researchers choose dightly different dates for the credit crunch period. From 1989 to 1992,
domestic commercial and industrial (C&1) loansheld by U.S. banksfell by about 23% in rea terms. Thisdecline
may have been particularly difficult for bank-dependent small and medium-sized businesses, which often havefew
alternativesfor external finance. Rough estimates based on asample of banks responding to the Federal Reserve's
Survey of Terms of Bank Lending are consistent with this presumption, suggesting declinesin businessloansto
borrowers with bank credit less than $1 million on the order of 38% (Berger, Kashyap, and Scalise 1995).
Surveys of small business owners also suggest that it was more difficult for these firmsto obtain credit during the
credit crunch period (e.g., Dunkelberg and Dennis 1992, Avery, Bostic, and Samolyk 1998).

A number of hypothesesfor the declinein bank credit during the credit crunch period have been tested —
including changesin bank capital requirements and other regulations - and the results are reviewed below. Here
wetest one theory that has been suggested by the popular press, supervisory agencies, and academic researchers
— that a combination of Hypotheses H1 (increase in supervisory toughness) and H3 (this toughness mattered to
lending) may be at least partly responsible for the reduced lending (e.g., Bacon and Bleakley 1991, Syron 1991,
Bizer 1993, Peek and Rosengren 1995a).

An increase in supervisory toughness could explain areduction in lending as follows. An unfavorable
examination rating may be burdensome to abank because supervisors often require poorly rated institutionsto take
costly actionsto improvetheir condition (e.g., raising additional equity capital), or because poorly rated banks may
be prohibited from engaging in some profitable activities by prompt corrective action rules or supervisory
discretion. Banksmay try to reverse the supervisory burdens of an unfavorable rating by reducing their perceived
risk, and one way to do so isto reduce lending.

This explanation may be broader than it first appears because it incorporates the changes in capita
requirements and other regulatory changes during the credit crunch period to the extent that they were enforced

through the supervisory process. That is, to the extent that risk-based capital requirements, leverage capita
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requirements, and other regulatory changes were enforced through the supervisory process by assigning worse
CAMEL ratings for the same risk-based capital ratios, leverage capital ratios, or other balance sheet or income
ratios, they may be captured by our tests.

In addition, more classified assets or more serious classifications from an unfavorable examination may
force abank to shift funds from equity to itsallocation for loan and lease losses (ALLL). Sinceequity countsin
full asTier 1 equity under risk-based capital guidelinesand ALLL countsasonly as Tier 2 capital up to 1.25% of
risk-weighted assets, the shift may directly reduce regulatory capital and require the bank to reduce lending or
shrink to comply with capital regulations.

There may also have been areduction in supervisory toughness during the banking boom period of 1993-
1998, consistent with Hypothesis H2. In 1993, the main federal supervisors of banks and thrifts (Office of the
Comptroller of the Currency, Federal Deposit Insurance Corporation, Federa Reserve Board, and Office of Thrift
Supervision) formally recognized a problem of credit availability and began ajoint program directed at dealing
with this problem. The program focused on five areasin which agencieswould take actions designed to alleviate
the apparent reluctance of theingtitutionsto lend. The program 1) removed impedimentsto lending to small and
medium-sized businesses; 2) reduced appraisal requirements for real estate lending; 3) eased the appeals of
examination decisions; 4) streamlined examination processes and procedures; and 5) reduced paperwork and
regulatory burden associated with the supervisory process (Interagency Policy Statement on Credit Availability,
March 10, 1993). Asaspecific exampleof theimplementation of thisprogram, banksthat werewell- or adequately-
capitalized with satisfactory CAMEL ratings of 1 or 2 (most banks) were allowed to make and carry someloansto
small- and medium-sized businesses (Ioans to borrowers with bank credit less than $900,000) with only minimal
documentation, exempt from examiner criticismfor doing so up to somelimits(e.g., up to 20% of thebank’ scapitd).

Beyond these limitsand for institutions not qualifying because of insufficient capital or CAMEL ratings, deviations
from standard documentation could be made without examiner criticism for loans to some customers with past
experience with the bank (Interagency Policy Statement on Documentation of Loans, March 30, 1993). Thispolicy
may beinterpreted asan easing of supervision that may increaselending to relationship-type small and medium-sized
businesshorrowers. 1n 1993, bank Call Report formswere a so amended to begin collecting dataeach Juneon small

business loans.
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From 1993 through the end of our sample in 1998, lending by the U.S. banking industry increased
substantially, and the industry enjoyed record profitability. Total domestic C& | loansrose by about 50%inreal
dollars, more than recovering from its 23% drop during the credit crunch period. However, small business|oans
may not have recovered quite aswell, with business loans to borrowers with bank credit less than $1 million (as
collected on the June Call Reports) rising only about 14% in real terms, and falling as a percentage of bank gross
total assets from about 4.4% to about 3.8%."

A number of hypotheses for the improvementsin bank profitability during the 1993-1998 boom period
have been advanced, including favorable macroeconomic conditions, exercise of market power in pricing, a
shifting toward higher risk-higher expected return investments, and improvements in the quality of banking
services (Berger and Mester 1999, Berger, Bonime, Covitz, and Hancock 2000). However, little attention has
been paid to the possible role of changes in the supervisory process on bank lending behavior. Theincreasein
lending may have occurred in part because of the supervisors' joint program or because supervisorsbecame easier
intheir assessments of bank condition in other ways. If bankswere assigned morefavorable CAMEL examination
ratingsand lower classified assetsfor agiven financial condition, this may have encouraged banksto increasetheir
lending. To our knowledge, Hypotheses H2 (decline in toughness during the boom) and H3 (it mattered to bank
lending) have not previously been tested using data from the boom period. We test these hypotheses below and
also investigate the effects of the supervisory ratings on other measures of bank risk taking.

To test for changes in supervisory toughness, we control for bank financial condition and other
information that might be used by supervisors. Totest H1, we run weighted | east squares regression equationsfor
classified assets and ordered logit equations for CAMEL ratings, and test whether supervisors classified more
assetsor assigned worse CAMEL ratings during the credit crunch period for agiven bank financial condition and
other factors describing its economic environment. Similarly, to test H2, wetest whether supervisors gave better
treatment for given bank condition and other factors during the boom period.

To perform thesetests, it is necessary to understand the supervisory process, particularly the procedures by

which information is gathered and used by examiners. In controlling for bank condition, our econometric models

! These numbers may dightly overstate the growth in small business lending. Although we are able to deflate the dollar
values of loansto put themin real terms, the cutoff of bank credit lessthan $1 million remainsin nominal terms on the Call
Report form.
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mimic as closely as possible the information used in the supervisory process at the time of the ratings assignment,
including the levels, trends, and peer group percentile ranks of all the key balance sheet and income variables
specified in the off-site and on-site procedures. It isimportant to include these variables, sinceif any of important
Call Report items used by supervisors in setting the ratings is excluded from the econometric analysis, the test
results may be biased. For example, if akey balance sheet variable worsened during the credit crunch period and
this were excluded from the ordered logit equations for CAMEL ratings, this may give a false reading of a
toughening of supervisory treatment, since the CAMEL rating may have changed because of the excluded balance
sheet ratio rather than a change in supervisory toughness. Thisis especially important for the risk-based capital
and leverage capital ratios, given the regulatory changes that apply to these ratios.

To test whether changes in supervisory toughness, if they occurred, affected bank lending behavior, we
again control for bank conditions and economic environment. Totest H3, werun ordinary least squaresregression
equationsfor changesin the proportions of bank assetsinvested in different types of loans and test whether these
were affected by changes in classified assets and CAMEL ratings. We aso include dependent variables for
nonperforming loans, charge-offs, and the total capital ratio to determine whether any possible changes in
supervisory toughness affected bank risk taking in ways other than the changein lending. Theregressorsinclude
three years of past changesin classified assets, changesin CAMEL ratings, changesin bank financial conditions,
and changesin other factors.

By way of preview, we find that the data provides some statistically significant support for all three
hypotheses, as well as supporting the argument that supervisory assessments affect bank risk-taking behavior.
However, our evaluation of economic significance suggests that all of these effects are likely to be quite small.
The data suggest that changes in supervisory toughness likely do not explain much of the dramatic changesin
overall bank lending over the last decade or so.

Section 2 describes the supervisory process, including descriptions of the classified assetsand CAMEL
ratings assigned by supervisors and the off-site and on-site procedures used to arrive at these assessments. Section
3looksat theraw datafrom bank examinations, illustrating how supervisory ratings have changed over time, and
pointing out some sample selection issues. Section 4 briefly reviewsthe literatures on the credit crunch and prior

uses of supervisory data. Section 5 presentsthe dataand methodology employed. Section 6 contains results and



their implications, and Section 7 concludes.

2. The Supervisory Process

Current supervisory practice based on the FDIC Improvement Act of 1991 requires that banks be
examined at |east once every 12 monthsfor most banks or at least every 18 months for some small banksin good
condition, athough prior practice often resulted in significantly lower frequency (Gilbert 1993, 1994).
Examination frequency is generally higher for troubled banks— those that are perceived to bein poor condition
based on off-site monitoring of their balance sheet ratios, past examination ratings, etc. Supervisorsalso speed up
the examination schedule when there are indications of fraud, embezzlement, or other criminal activity. Most
examinations are of the full-scopetype, an in-depth evaluation of al areas of abank's operation. A limited-scope
exam islessintensive than afull-scope but reviews the same areas, while atargeted exam focuses on one or two
areasintensively. Inmost cases, banks receive advance notification so that they can have the necessary documents
and information prepared.

After the on-site examination, supervisory assessmentsin theform of CAMEL ratingsand classified assets
aredetermined. However, much of theinformation used in the eva uation of the bank is gathered in advance off-
site. Inthissection, wefirst describethe CAMEL ratings and classified assets, followed by discussionsof the off-
site tasks and on-site procedures.

2.1 CAMEL ratingsand classified assets

Based on their assessments of information collected both off-site and on-site, supervisors assign each bank
a composite CAMEL rating, which reflects their overall assessment of bank condition. CAMEL ratings are
integers ranging from 1 to 5, with 1 being the strongest condition and 5 being the weakest. Most banks have
ratings of 1 or 2 and are considered to be in satisfactory condition. Bankswith ratings of 3, 4, or 5 are generally
encouraged or required to take actionsto improve their conditions. Table 1 gives more complete descriptions of
the composite ratings. The CAMEL ratings are confidential, although some of the research reviewed below
suggests that the information in ratings changes becomes incorporated into market prices.

For most of our sample, the composite CAMEL rating was based on five components of supervisory
concern, each of which alsoreceivearating onthe 1to 5 scale. Theseare capital adequacy (C), asset quality (A),

management (M), earnings (E), and liquidity (L). Since 1997, supervisorshave added acomponent for sensitivity
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to market risk (S), and altered the acronymto CAMELS. Whilewe do usethe CAMEL Srating for the end of our
data set, we continue to refer to the CAMEL acronym throughout for convenience. Table 2 gives some of the
details about these components.

The other main assessment made by supervisorsis the determination of classified assets. In order from
highest quality to lowest quality, C&I| and commercial rea estate loans are rated as “ pass,” “special mention,”
“substandard,” “ doubtful,” or “loss.”. Assetsin thethree most severe categories are often referred to as* classified
assets,” although thisterm is sometimes meant to include the special mention category. Table 3 gives definitions
of the specia mention, substandard, doubtful, and loss categories.

Examiners use the following formulato determine the minimum required level of the allocation for loan

and lease losses (ALLL), which is based on probability of default for each asset classification:

15%* substandard assets + 50%* doubtful assets + 100%* | 0ss assats + (discretionary %0)* (pass+ specia mention),

wherethe discretionary percentage the bank isrequired to hold against nonclassified assetsisusually about 1%to
2%. If thisminimum level exceedsthe bank'sactual reserve, the bank must add to its reserve from equity capital.
Thus, the greater the fraction of assets classified as substandard, doubtful, or loss, and the more serious the
classification, the more the bank may have to shift funds from equity to ALLL. This may require the bank to
reduce lending, shrink, or raise capital to comply with capital regulations.

In our empirical analysis, we use both total classified assets (substandard + doubtful + loss) and weighted
classified assets (15%* substandard assets + 50%* doubtful + 100%*|0ss). Anincreasein supervisory toughness
may occur by supervisors shifting loans from pass or special mention to substandard, doubtful, or loss, which
would raisetota classified assets. Alternatively, supervisors might get tougher by shifting already-classified assets
into more serious classifications, such asfrom substandard to doubtful or from doubtful to loss, which would raise
weighted classified assets. We include both measures of classified assets in our anaysis to alow for these
possibilities.

2.2 Off-dite supervisory tasks
In general, one individual is named "Examiner-in-Charge" (EIC) responsible for coordinating most

aspects of an exam, and has anumber of assistants depending on the size and complexity of the bank. Prior toan
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on-site visit, examiners perform several analyses off-site. Theseinclude review of past examination reports and
the correspondencefilefor that bank, aswell asits Call Report and Uniform Bank Performance Report (UBPR).
The UBPR, produced for every U.S. commercial bank by the Federal Financid Institutions Examination Council,
summarizes severa years of Call Report datafor abank and presents both dollar amounts and financial ratiosfor
most areas of bank operations. The UBPR aso includesinformation on the trends of these variablesaswell asthe
peer group average for each variable and the bank's rank within its peer group for that variable. Peer groups are
based on bank asset size, number of offices, and location in ametropolitan or non-metropolitan area. Analysisof
the UBPR provides initial evaluations of the individua components of the CAMEL rating (although no
preliminary rating is given for the management component), which may be changed during the on-site examination
if conditions are not consistent with what was reported or expected (Commercial Bank Examination Manual
1020.1 p.1). Generaly, the off-site monitoring is hel pful in determining potential problemsthat examiners should
scrutinize during the on-site visit, allowing on-site resourcesto be allocated more efficiently. Off-site monitoring
is aso useful for identifying troubled banks or those with indications of criminal activity to speed up the
examination schedule for these institutions.

Our econometric models control for bank condition by proxying for theinformation used by supervisors
aswell aspossible. Thisincludesforming the levels, trends, and peer group percentile ranks of the key balance
sheet and income variables specified in the UBPR from the appropriate Call Report quarter. Asdiscussed, failure
toincludethese variables could bias our tests of Hypotheses H1 or H2 that supervisorsgot tougher or easier, since
any changein classified assets or CAMEL ratings may reflect changesin the UBPR variables, rather than changes
in supervisory harshness.

2.3 On-site examination procedures

The most important aspect of the on-site examination isthe evaluation of the bank'sloan portfolio. This
process begins with a review of the ingtitution's loan policies, which should include a description of the bank's
market, targeted customers, lending guidelines, documentation, and restrictions or requirements on loans to
insiders. Examiners also read the minutes of the bank's loan committee meetings, the credit department's
procedures and files regarding the acquisition of borrower financia information, and internal reportson past due

or problem loans.
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Examiners evauate a certain proportion of the loan portfolio, depending on the bank's most recent
composite and asset quality ratings. This proportion rangesfrom 40% for bankswith compositeratings of 1 or 2
and an asset qudlity rating of 1 up to 60% or more for banks with worse ratings or other areas of concern.

There are severa steps in determining the loan sample. Examiners must review al commercia and
industrial (C&1) and commercial real estate (CRE) |oansthat are past due, nonaccrual, restructured, renegotiated,
made to an insider, internally classified by the bank or classified at the last exam. "Large" loans, those loans
greater than adollar cutoff determined by the EIC to be appropriate for the bank, must also bereviewed. Thisset
of C&I and CRE loansis considered the "core" group for review. To achievethe desired coverage of the portfolio
(i.e., the 40% to 60% or more), additional loans are selected for review in avariety of ways. Thedollar cutoff for
"large" loans might be lowered; recent loans or specific loan types might be sel ected; or random sampling or some
other technique may be applied, according to examiner discretion.

Examiners assign ratings of pass, special mention, substandard, doubtful, or loss to each loan sampled.
Examiners may assign distinct classificationsto different parts of aloan depending on the likelihood of collection
of each particular part. Examiners may also assign split classifications, such as "substandard/doubtful,” in
appropriate circumstances. Theloan ratings are checked against the bank’ sown internal ratings asacheck of how
well bank management is monitoring its own portfolio. Installment loans, residential mortgages, and other
consumer creditsare classified based as pass, substandard, or loss based solely on the number of days past due, not
by examiner discretion.

After the examination, the final supervisory assessments are made. The composite CAMEL rating is
based on all the components of supervisory concern — capital adequacy, asset quality, management, earnings,
liquidity, and (more recently for the CAMELS rating) sensitivity to market risk — and the information
incorporated into the rating comes from the data gathered off-site and on-site. The composite CAMEL rating is
not an unweighted mean of these components— an examiner may use personal judgment asto the importance of
each component for aparticular bank. However, quality of the assetsintermsof likely futurelosses and the ability
of the bank’ s capital to absorb these |osses are usually the most important components. The compositeratingis
generally not supposed to be more than one rank better than the capital (C) or asset quality (A) rank.

3. A Look at the Raw Data from Bank Examinations
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Table 4 shows some summary statistics from bank examinations over the entire 1986 to 1998 period.
Panel A showsthe number of bankswith examination datafor each year, the mean ratios of total classified assets
to loans and weighted classified assets to loans, the mean composite CAMEL rating, and the fractions of banks
receiving composite CAMEL ratingsof 1, 2, 3, 4, and 5. Panel B of Table 4 summarizestheinformation for the
pre-crunch, credit crunch, and boom periods. The accompanying figure plots the fractions of banks with the
different CAMEL ratings over time.

Weinclude exactly one observation for each bank that was examined in each year. Since not every bank
isexamined in every year, the total number of banks examined in each year isfewer than the number of banksin
the nation. Intheredatively infrequent cases in which more than one examination was made of the same bank in
the sameyear, we simply include the results of the final examination of the year to avoid double-counting. Aswill
be seen, changes over timein the sample of banksthat were selected by supervisorsto be examined are important
in interpreting the data.

In some respects, the raw data are consistent with expectations, and in other respects, the data are quite
surprising. Consistent with expectations, the supervisory assessments are unambiguously the best during the boom
periodcommonly assumed. Asshown in Panel A, in each of the boom period years 1993-1998, the mean total
classified asset ratio, mean weighted classified asset ratio, mean composite CAMEL rating, and fraction of banks
receiving CAMEL 1 ratings (the best rating) were better than the corresponding figures for each of the credit
crunch years 1989-1992, and better than each of the pre-crunch years 1986-1988 aswell. The datain Panel B
show that on average during the boom period, the classified asset ratios were on the order of about half, and the
fractions of banks assigned CAMEL 1s were on the order of about double, those in the pre-crunch and credit
crunch periods. The figure shows a steep increase in CAMEL 1 ratings and steep decreases in CAMEL 3,
CAMEL 4, and CAMEL 5 beginning in 1993. These strong improvementsin supervisory assessmentsduring the
boom period may reflect the improved condition of banks, any supervisory easing that may have occurred, or a
combination of the two. The multivariate empirical anaysis below will try to disentangle these effects.

Contrary to expectations, the supervisory assessments generally did not deteriorate during the credit
crunch period. Asshownin Panel A, in each of the credit crunch years 1989-1992, the mean total classified asset

ratio, mean weighted classified asset ratio, mean composite CAMEL rating, and CAMEL 1 fraction were better
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than the corresponding figuresfor each of the pre-crunch years 1986-1988 (although the figuresfor 1989 arevery
closeto thosefor 1988 and round to the samethree digitsfor the classified asset ratios). The datain Panel B show
that the mean classified asset ratios, mean composite CAMEL , and CAMEL 1 fraction for the credit crunch period
are al closer to the pre-crunch period figures than to the boom period figures, indicating a much smaller
improvement in credit crunch period than in the boom period. This dight improvement in supervisory
assessments or failureto deteriorateis surprising given both the recession of the early 1990s and widespread belief
that supervisors may have become tougher, as formulated in our Hypothesis H1.?

Atfirst blush, it would seem unlikely that HypothesisH1 could be supported in our empirical analysis, in
which we include controlsfor bank financial condition and economic environment. Banking industry condition
did improve dightly during the credit crunch period in terms of capital ratiosand problem loans, but it would not
be expected ex ante that controls for bank condition would improve enough to more than offset a substantial
increase in supervisory toughness. As seen next, the improvementsin supervisory assessments during the credit
crunch period may largely be an artifact of changesin the selection of banks that were examined.

Table 5 illustrates the sampl e sel ection issue by comparing examined bankswith the banking industry asa
whole over time. AsshowninPanel A, thefraction of bankswith examination data rises each year from 1986 to
1993 and then falls each year thereafter to 1998. The changes are quite dramatic, with the percentage of banks
with recorded examinations nearly doubling from 42.6% to 85.4%, and then dropping to 62.3%. As shown in
Panel B of Table 5, only 49.4% of banks have examination data on average during the pre-crunch years versus
69.5% during the credit crunch years and 75.4% during the boom years. These dramatic changesin thefraction of
banks examined may in part reflect changesin supervisory policy, changesin regulation (such as FDICIA, which
mandates examinations every 12 or 18 months), or changes in bank condition.

Importantly, a change in the fraction of banks examined may change the quality pool of the banks
examined relative to theindustry asawhole. Asdiscussed above, the selection of which banksare examinedina
given year depends in part on the perceived quality of the ingtitutions. Banks that are perceived to be in worse

condition based on off-site monitoring of their balance sheet ratios, past examination ratings, etc., are morelikely

*The classified assetsfi guresmay have been held down temporarily for some banks during the high-bank-failure yearsinthe
late 1980s and early 1990sin order to allow for orderly bank closures, since high classified assets may have reduced capital
to below closure levels for too many banks at the same time.
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to be examined in agiven year. Asaconsequence, if the fraction of banks examined rises over time it may be
expected that average quality of the pool of banksthat are examined will riserelativeto theindustry asawhole, as
better-quality institutions are added to the examination pool. That is, there may be no improvement or even a
deterioration in supervisory assessments on average rel ative to prior examinations, but the addition of better banks
to the examination pool make it appear from the raw datathat assessments haveimproved. Thismay help explain
why the classified asset ratios and CAMEL ratings of examined banksimproved during the credit crunch period.
The substantial expansion in the fraction of banks examined may have added better-quality banks that typically
receive better supervisory assessments, as opposed to improved assessments of the same pool of banks.
Additional datain Table 5 are designed to examine this issue further. The table shows the mean total
capital ratio and mean nonperforming loan ratio calculated from the Call Report for the year prior to the
examinations versus these same ratios for the industry as a whole. For the total capital ratio, the difference
between the mean for examined banks and the mean for theindustry narrows considerably during the credit crunch
period. Asshownin Panel A, the capital ratio for examined banksis 2.4 percentage pointslower on average than
theindustry as of 1986, and thisdifference narrowed to below 1 percentage point by 1990. Asshownin Panel B,
the average difference fell by about one-half from 1.9 percentage points during the pre-crunch years to 0.9
percentage points during the credit crunch years, consistent with the argument that examinations during the credit
crunch period tended to cover a higher-quality cut of the industry than did examinations during the pre-crunch
period, which may explain the dightly improved supervisory assessments. Similar results hold for other capital
ratios (not shown in table).®> Perhaps surprisingly, there is much less support for this argument from the
nonperforming loan data— examined banks had only dightly higher nonperforming loan ratiosthan theindustry
asawhole during the pre-crunch period, and the difference disappeared during the credit crunch period.* Thus,
the examination pool seemed to haveimproved substantialy relativeto theindustry in terms of capital, but much

less so in terms of nonperforming loans.

% The mean Tier Land leverage capital ratios for examined banks improved from 0.149 and 0.082, respectively, during the
pre-crunch yearsto 0.160 and 0.087 during the credit crunch years. For theindustry, the corresponding ratiosincreased from
0.168 and 0.086, respectively, t0 0.170 and 0.089. Again, the percentage point differencein capital ratiosbetween examined
banks and the industry as a whole dropped by about one-half in the credit crunch period.

‘A potential problem with the nonperforming loan data is that the definition may have changed slightly over time due to
changes in supervisory policy in which loans in which no repayments had been missed were recorded as nonperforming.
Similarly, there may have been a change in the reported data for C&| and real estate |oans, as supervisors became more
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Table 6 rearranges the raw data in a way that should at least partially offset the changes in sample
selection over time. For each examination, we show the changes in composite CAMEL ratings, total classified
asset ratio, and weighted classified asset ratio since the previous examination. If a bank did not have an
examination intheyear or if there are no prior examinations available, the dataare excluded (thisisfor illustrative
purposes only — we include banks with missing past examinations in our empirical analysis below). This
procedure should partially offset the sample selection problem, since each examination is paired with exactly one
prior examination of the same bank, with no additions or subtractionsto thedataset. Asshown, therearevery few
observations at the start of the sample, since we have dataon only avery small number of examinations prior to
the start of the pre-crunch period in 1986. The dataare roughly consistent with the expectationsthat supervisory
assessments deteriorated during the credit crunch period and improved during the boom period. As shown in
Panel A, CAMEL downgrades exceed upgrades in the first three years of the credit crunch period from 1989
through 1991, and CAMEL upgrades exceed downgrades in every year from 1992 through 1997 (upgrades,
downgrades, and constant CAMEL ratings fractions sum to 1 by construction). Similarly, the percentage of
examinationswith increasesin classified assetsisrelatively highin 1989 through 1991 and then falls off sharply
in the immediately following years (classified asset ratio decreases and increases fractions sum to 1 by
construction). The summary datain Panel B confirm this. During the credit crunch period, composite CAMEL
downgrades dightly exceed upgrades, whereas upgrades slightly exceed downgrades during the pre-crunch years
and upgrades greatly exceed downgrades during the boom years. Similarly, the fractions of examinations with
increases in the classified asset ratios are greatest during the credit crunch years, whereas the fractions with
decreases in these ratios is highest during the boom years. The data in Table 6 suggest that supervisory
assessments began to be somewhat harsher just before the onset of the credit crunch and began to be somewhat
less harsh just before the onset of the banking boom. These data are also consistent with our arguments about
sample selection. It may be the case that on average banks of a given quality received worse supervisory
assessments in the credit crunch period than in the pre-crunch period, but that the average assessments given
improved because the increased examination frequency resulted in a better-quality cut of the industry being

examined during the credit crunch period.

vigilant in requiring that commercial loans secured by real estate were reported as real estate loans.
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There are several other sample selection issues as well. There may be some missing observations —
examinations that took place but were not on the electronic files— particularly at the beginning of our data set.
Prior to 1986, thefiles are very incomplete, making lagged examination dataan issue. Some of the datamay also
be missing for 1986 or other early years. We aso may be missing some examinations from 1998 that were not
finalized at the time we extracted the data set in the latter part of 1999. In addition, some banks drop out of the
sample due to mergers and failures, and others enter the sample through the creation of new charters.

We deal with these sample selection issuesin the empirical analysisin several ways. First, weincludea
large number of controlsfor bank quality, which may help compensate for changes over timein the quality of the
cut of theindustry that isexamined. Second, weinclude observationsin the regressions even when datafor lagged
supervisory assessments are missing, and include adummy variabl e flagging these observationsto account for the
average difference of these banksfrom other banks. Thisincreases representation for new entrantsand for banks
near the beginning of the data set when examination data are sparse. Third, we try a Heckman correction for
sample selection bias, although we acknowledge that there areidentification problemswith this procedurein our
case.

4, LiteratureReview

In this section, wefirst briefly review the literature on the causes for the decline in bank lending during
the credit crunch period. Very little of this research has used supervisory data, despite the widespread belief
discussed above that an increase in supervisory toughness may be responsible for the reduced lending. Wethen
review prior research that has used the supervisory data to test the timeliness and accuracy of supervisory
assessments. To our knowledge there have been no prior tests of whether adeclinein supervisory toughness may
have contributed to changes in bank lending behavior during the banking boom.

4.1 Prior research on the causes of the credit crunch

A number of hypotheses of the decline in bank credit to business during the credit crunch period have
beentested. A few studieshave explicitly investigated forms of HypothesesH1 and H3, i.e., that supervisorsgot
tougher and thistoughness reduced businesslending. Inthe study closest in approach to the current paper, Bizer
(1993) ran ordered logit equations for composite CAMEL ratings on a limited number of Call Report items,

regional dummies, and primary supervisor dummies. Hefound that the model predicted tougher CAMEL ratings
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during the quarters of the credit crunch period than in a single-quarter control period of 1988Q4. He also
regressed lending on lagged CAMEL ratings and afew control variables and found that worse CAMEL ratings
were associated with reduced lending.

While thiswas an excellent early attempt, amore comprehensive approach is needed in our opinion. As
discussed above, it isimportant to control for as much of the information used in the supervisory process at the
time of the ratings assignment, including the levels, trends, and peer group percentile ranks of the key balance
sheet and income variables explicitly used to form the CAMEL ratings, or else biases may be created. Bizer's
CAMEL equationsinclude very few of the specified levels, and none of thetrends or peer group percentile ranks.
For example, he excluded the risk-based capital ratios, so the effects of enforcing these regulatory requirements
through the supervisory process may not be captured. Similar criticisms also apply to the lending regressions,
which do not control for problem loan categories. As indicated below, our strongest results for the lending
equations are generated by changes in classified assets, which are excluded from Bizer's analysis. As shown
below, we al so include much more information about the condition of banksin the same state and use athree-year
pre-crunch base period in place of asingle quarter.

Another study that used supervisory assessments was Peek and Rosengren (1995a). Theseauthorstested
aform of Hypothesis H3 by evaluating the effects of supervisory enforcement actionsin New England during the
credit crunch period. They found that banks under enforcement actions reduced lending more than other banksin
the same region with the same capital-to-asset ratios, supporting the hypothesis that supervisory actions
contributed to thereduction in lending. Again, the conclusions may be somewhat limited, because therewerevery
few control variables specified for bank condition, making it difficult to disentangle supervisory actionsfromthe
effects of the condition of the banks' portfolios.

A number of studiestested whether implementation of tougher capitd standards contributed to thedecline
in U.S. bank lending to business during the credit crunch period. Some tested the effects of implementation of the
Bade-Accord risk-based capital standards (e.g., Haubrich and Wachtel 1993, Berger and Udell 1994, Hancock
and Wilcox 1994a, Wagster 1999). Otherstested whether supervisorsor regulatorsimplemented higher explicit or
implicit regulatory capital standards based on leverageratios (e.g., Berger and Udell 1994, Peek and Rosengren

1994, 1995b, Hancock and Wilcox 1994a, Hancock, Laing, and Wilcox 1995, Shrieves and Dahl 1995).
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Although thereis not full consensus, the empirical results generally do not support risk-based capital asamajor
contributor to the lending slowdown, but do provide some support for the effects of tougher explicit or implicit
leverage capital requirements.

As noted above, to the extent that capital requirementsor other regulatory changes are enforced through
the supervisory process by assigning worse CAMEL ratings for the same capital ratio or other balance sheet or
income ratios, they may be captured in our tests of supervisory toughness below. That is, if supervisors are
enforcing higher capital ratios, then there should be aworse CAMEL rating assigned for the same capital ratio, all
else equal. In our empirical analysis, we include the Tier 1 and Tota risk-based capital ratios as well as the
leverageratio to capture these effects, athough identifying theseindividual capital effectsisquitedifficult andis
not agoal of this paper.

A notable advantage of our tests is that by including actual supervisory assessments, we can better
distinguish between supervisory-induced changesin bank behavior and voluntary changesin bank behavior. Itis
possible that a reduction in lending during the credit crunch period by banks with capital below the regulatory
minimums represents a voluntary retrenchment of risks by banks, rather than the effects of changes in
regulation/supervision, and our tests may help distinguish among these alternatives.

Similarly, some studiesfound that during the credit crunch period, banksfacing greater portfolio risks—
such asthose with more nonperforming loans or those in nations with more banking system risk — also tended to
cut back their lending more than other banks (e.g., Berger and Udell 1994, Wagster 1999). Without supervisory
information, it is not possibleto distinguish whether this represents supervisory versusvoluntary reactionsto risk.
Our tests, which control for measures of portfolio risks, may help distinguish between supervisory and voluntary
changes.

Other studies tested whether demand or supply factors other than regulatory/supervisory changes
contributed significantly to the change in lending during the credit crunch period. Tests have been performed of
the effects of the depl etion of bank capital from loan |oss experiences of the late 1980s (e.g., Peek and Rosengren
1994, 1995h, Hancock and Wilcox 1994a, 1997, 1998), potential choices of lower risk profiles by bank managers
(e.g., Hancock and Wilcox 1993, 1994b), reduced |oan demand because of macroeconomic or regional recessions

(e.g., Bernanke and Lown 1991, Hancock and Wilcox 1993, 1997), or a secular declinein the demand for bank
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loans because of the growth of alternative sources of credit (e.g., Berger and Udell 1994). All of these hypotheses
were supported to at least some degree.
4.2 Prior research on supervisory timeliness and accuracy

Previous research on bank examinations or bank holding company inspections has usually focused on
either thetimeliness or accuracy of supervisory assessments of banking organization condition measured relative
to market assessments. Studies of timeliness generally tested whether changes in supervisory assessments —
changesin CAMEL, changesin BOPEC (the corresponding rating for bank holding companies), or identification
of problem banks — occurred before or after changesin market assessments of banking problems — equity or
debt price changes, changes in bond ratings, or changes in share ownership by institutions or insiders.

Most of the early studies of timeliness found that supervisors did not have information in amore timely
fashion than market participants. Pettway (1980) performed event studiesfor six large banksthat were placed on
the "problem bank list" during 1972-1976, and found significantly negative cumulative abnormal stock returns
before the examination that first recognized the banks' problems, suggesting atimeliness advantage for investors
over supervisors. Hirschhorn (1987) investigated whether CAMEL rating changes pre-date stock price changes,
using data on examination ratings of the lead banks of the 15 largest BHCs during 1978-1987. He found that
CAMEL ratings were approximately contemporaneously correlated with abnormal returns, suggesting that
supervisors generaly have little if any economically significant informational advantage over equity market
participants. Cargill (1989) examined cross-sectional variation in the rates on large certificates of deposit for 58
large banks during 1984-1986. He found that CAMEL ratings added no significant explanatory power beyond
Call Report financia ratios, again implying that supervisors did not have substantial information prior to market
participants.

In contrast, more recent studies generally found that supervisorsdid have somevauableinformation on a
more timely basis than market participants. Simonsand Cross (1991) identified 22 BHCswhose lead banks had
their composite CAMEL rating lowered to the problem ratings of 4 or 5 during 1981-1987. They found that the
company'sweekly abnormal stock returnsfor the year preceding the downgrade were equally likely to be positive
or negative, and that few news stories chronicled thefirms problems, suggesting that supervisors may have known

about problems before market participants. Berger and Davies (1998) used event study methodology to identify
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abnormal BHC stock returns after 390 lead bank examinations during 1985-1989. They separated out the three
types of information that may be generated by the examination — private information about bank condition,
certification information about the quality of audited financial statements, and supervisory disciplineinformation
about whether the bank may have greater or fewer restrictions placed on it. They found that the only type of
privateinformation that was transferred to the market was unfavorable private information about bank condition,
suggesting that supervisors force the rel ease of unfavorableinformation. Jordan (1999) found results consistent
with these when investigating the effects of examinations of banksin 35 BHCsin New England over the period
1988:0Q1 —1990:Q3. Hefound statistically significant negative abnormal stock returns (bel ow the mean returns of
these 35 BHCs) in the quarter after CAMEL downgradesinvolving at least one-third of the BHCs' banking assets,
but no significant change in market prices for examinations overall. DeY oung, Flannery, Lang, and Sorescu
(1998) investigated whether national bank examiners' private information significantly predicted changesin the
risk premiaon large BHCs' subordinated debentures during 1989-1995. They found that debentureyield spreads
changed after the examination information, suggesting that examiners uncover relevant information before the
market. Consistent with Berger and Davies (1998), this predictive effect occurred only for negative supervisory
assessments. Flannery and Houston (1999) eval uated the correspondence between market and book valuationsfor
a sample of BHCs in the fourth quarters of 1988 and 1990, and found that investors evaluated financial
information differently when the BHC had recently received an on-site inspection, particularly in the relatively
"normal” 1988 period. Inspected BHCs showed a closer correspondence between market and book values,
consistent with the hypothesis that investors view examiners as credibly certifying of the financia statements
accuracy. Finally, Berger, Davies, and Flannery (2000) used quarterly data from inspections of 184 large bank
holding companies over the period 1989:0Q4-1992:Q2, and found that BHC supervisors and bond rating agencies
both have sometimely prior information that is useful to the other. However, supervisory assessmentsand equity
market indicators were not strongly related to each other, presumably because of differences in incentives

regarding risks and expected returns.>®

®Consistent with this conclusion, Hall, Meyer, and Vaughan (1997) found that supervisors and shareholders responded
differently to balance sheet measures of BHC condition.

® Studies of bank "early warning" systems (e.g., Sinkey 1978, Whalen and Thompson 1988, O’ K eefe and Dahl 1997) tested
how well supervisory ratings can be predicted from publicly availableinformation, generally Call Report data. Thesemay be
viewed astests of whether supervisors haveinformation not already in the publicly available data, although thiswas not the
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Studies of supervisory accuracy generally tested whether changesin supervisory assessments added to the
predictions of changes in bank condition (e.g., bank failure, book-value insolvency, changes in nonperforming
loans or equity capital) or macroeconomic performance beyond other public or private sources of information
(e.g., market assessments, Call Report information, or Federal Reserve staff forecasts). This literature found
mixed results. Davies (1993) tested whether CAMEL or BOPEC ratings versus market/book ratios better hel ped
predict future book-valueinsolvency (bank’ s capital ratio below either 2% or 3% of assets) during 1986-1991 and
found that unsatisfactory bank CAMEL ratings hel ped predict ahigher probability of book-valueinsolvency, but
that unsatisfactory holding company BOPEC ratings had little or no additional predictive power. Cole and
Gunther (1998) compared supervisory ratings with Call Report information in predicting future bank failures
during 1988:Q2-1992:Q1, and found that CAMEL ratingsimproved forecast accuracy, but only if the examination
was in the most recent two quarters. Berger, Davies, and Flannery (2000) similarly found that supervisory
assessments are much less accurate overall than both bond and equity market assessments in predicting future
changes in performance, but that supervisors may be more accurate when inspections are recent. Finally, Peek,
Rosengren, and Tootell (1999a,b) used quarterly data from 1978:Q1-1996:Q2 and 1978:Q1-1994.Q4,
respectively, and found that the proportion of the nation's banking assetsin bankswith composite CAMEL ratings
of 5 (the worst rating) added information in predicting macroeconomic performance beyond what was
incorporated in the predictions of private-sector forecasting firms and Federal Reserve staff.

A fundamental problem with tests of supervisory accuracy is that accuracy in predicting future
performance may not be the primary goal of supervisors. Supervisors may be more concerned with accurately

describing the current condition of aBHC in order to exert pressure on institutions to resolve problems, and be

less concerned with predicting future condition. Supervisors may bevery accuratein ng current condition
while appearing to be very inaccurate at predicting future condition, particularly if supervisors are successful at
pressuring institutionsto resolve problems. For example, aCAMEL downgrade or anincreasein classified assets

may encourage an institution to stop making risky loans, eventually reducing its nonperforming loan ratio. The

main purpose. These studies generally found that the supervisory ratings were far from perfectly predictable from Call
Report information, consistent with the supervisors adding timely information. However, these studies are less useful for
evaluating timeliness than studies using stock and bond market data, since market data presumably incorporate much more
information than the Call Report.
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finding in Cole and Gunther (1998) and Berger, Davies, and Flannery (2000) that supervisors may be more
accurate than market participants in predicting short-run future performance and less accurate than market
participants in predicting long-run future performance is consistent with this argument, since any change in
problem loans caused by supervisory pressure is likely to take several quarters to appear in full in the data.
Because of these difficulties, we do not try to determine whether any increase or decreasein supervisory toughness
in the data represents a change in accuracy.

5. Methodology and Data

In this section, we first discuss the method and data used to test Hypotheses H1 and H2, which address
whether banks received harsher or |ess harsh supervisory assessmentsfor agiven set of bank conditions. Wethen
review our procedures and information used in testing Hypothesis H3, which addresses the effects of changesin
supervisory harshness on bank lending behavior.

5.1 Testsof changesin supervisory harshness (HypothesesH1 and H2)

As indicated above, to test for changes in supervisory toughness, we model two types of supervisory
assessments — classified assets and composite CAMEL ratings — as functions of measures of bank financial
condition and other factors representing the economic environment of the bank. The econometric modelsmimic
as closely as possible the information used in the supervisory process at the time of the supervisory assessments.
Of coursg, it is not possible to include al of the information available to supervisors at the time they set the

classified assets and CAMEL ratings, but we address thisissue as well aswe can by:

1. Including the key balance sheet and income variables specified in the supervisory proceduresin their
level, trend, and peer group percentile ranks, as discussed above;

2. Including alarge number of other control variables for bank condition and economic environment;
3. “Bracketing” the information set used by supervisors by running the models with and without
information on the future performance of the bank, which is more information than the supervisors

could have access to at the time of the supervisory assessments;

4. Running large numbers of robustness checks on the models.

Our modelsfor classified assetsand CAMEL ratingsarevery similar. Wefirst review our classified assets

model in detail and then discuss how the CAMEL model differs. The classified assets modd takes the form:
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IN(CLASS/(1-CLASS)) = f (TIME DUMMIES, LAGGED SUPERVISORY ASSESSMENTS,
SUPERVISORY AGENCY DUMMIES, BANK SIZE, BANK
BALANCE SHEET AND INCOME ITEMS, STATE AVERAGES OF
BALANCE SHEET AND INCOME ITEMS, OTHER ECONOMIC
ENVIRONMENT INDICATORS, [FUTURE PERFORMANCE])

These variables are shown in various degrees of detail in Table 7. There are between 190 and 199 coefficients
estimated in each of the classified assets equations, depending upon whether the future performance variables
(described below) are included.

The dependent variable is in log-odds form, the natural log of the proportion of loans classified as
substandard, doubtful, or loss divided by one minus this proportion. The equation may be interpreted as alog-
odds grouped logit model for the probability that adollar of loanswill be classified. It isestimated by weighted
least squaresin order to avoid heteroskedasticity problems and the adjusted R*sare corrected.” Asshownin Table
7, we specify models for both total classified assets and weighted classified assets.

The TIME DUMMIES are also specified in severa aternative waysto insurerobustness of theresults. In
some equations, we include dummies for each of our three main time periods, pre-crunch (1986-1988), credit
crunch (1989-1992), and boom (1993-1998). In other equations, we specify dummiesfor each individual year to
allow for the datamore freedom to “ choose for themselves’ when changesin supervisory toughness occurred. We
use the coefficients of the TIME DUMMIES to establish the changes in supervisory toughness. That is, after
controlling aswell aswe can for the supervisors' information in therest of the equation, wetest the coefficients of
these dummiesto seeif classified assets tend to be higher in the credit crunch period as predicted by Hypothesis
H1, and lower during boom period as predicted by Hypothesis H2.

Asan additional specification, wedrop the TIME DUMMIES and smply run the model separately for the
pre-crunch, credit crunch, and boom periods, allowing the coefficients of al of the other regressorsto changein an
unrestricted manner. Thisgivesan alternative way of cal cul ating economic significance by assessing whether the
predicted valuesfor classified assets differ substantially for agiven set of conditions (e.g., the median from one of
the time periods) using the coefficients from two different time periods.

Wealsoinclude LAGGED SUPERVISORY ASSESSMENTSto account for “ stickiness” in assessments

" Each observation is divided by a number proportional to the estimated standard error of its error term [{ (L/CLASS)) +
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or additional information inherent about bank or portfolio quality in past assessments. Weincludethelagged total
classified assetsratio in thetotal classified assetsregressions and the lagged weighted classified assetsratioin the
weighted classified assets equation. We include in both models lagged dummy variables for the last previously
recorded composite CAMEL rating (lagged CAMEL 4 or 5 is excluded as the base case). Thetime since last
recorded examination may help predict supervisory outcomes because problem banks are typically examined more
frequently, although ashorter lag may also predict less changein condition, sincethereislesstimefor changesin
condition to occur. Importantly, we also include data for banks without previous examination records to avoid
sample selection problems as discussed earlier. For these observations, we set the dummy for “No lagged
examination data’ to 1, and set the values of the other LAGGED SUPERVISORY ASSESSMENT variablesto
zero. In effect, we account for the average difference of these banks from other banks.

Wealsoinclude SUPERVISORY AGENCY dummiesinthemodels. Theseaccount for the possibility of
systematic differences in supervisory standards across government agencies. They may also reflect systematic
differencesin the quality of bankswith different charter typesor Federal Reserve membership for which we do not
otherwise adequately control.

TheBANK SIZE variablesinclude acontinuous measure of bank assets, aswell asdummiesfor different
size classes. These control for many differences between large and small banks that may not be otherwise
controlled for in the model, including the degree of industrial and geographic diversification in theloan portfolio,
risks from off-balance sheet or international exposures, and any systematic differencesin supervisory treatment.

TheBANK BALANCE SHEET AND INCOME ITEM S arethelevels, trends, and peer group percentile
ranks of the nine key balance sheet and income variables specified in the UBPR and taken from the appropriate
Cdll Report quarter. Thesearethe Total Capital Ratio, Tier 1 Capital Ratio, Leverage Capital Ratio, Real Estate
Loang/Tota Loans, Nonperforming Loans/Total Loans, Off-balance Sheet Items/Tota Loans, Other Real Estate
Owned/Total Loans, Return on Assets, and Volatile Liability Dependence. All of thesevariablesare specifiedin
both first- and second-order terms and interactions, so that each actually appears ninetimesin the regressor list to
allow for avery flexible functional form. That is, for i=1,...,9, we specify X, (Xir-Xir1), Xranki, (xit)z, (xit—xit_l)z,

(xrankit)z, Xit ® (Xi=Xir1), Xit ® Xranki, and (Xi-Xir.1) * xrank;, where x;, represents the current value of the variable

[1/(1-CLASS))]} / total loans]*2.
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computed from the Call Report, (Xi-Xi..1) isthe trend, and xrank;, is the current peer group percentile rank, for a
total of 81 variables specified (means, standard deviations, coefficients not shown in tables).

Wealso include anumber of variablesto control for the economic environment of thebank. The STATE
AVERAGES OF BALANCE SHEET AND INCOME ITEMS are the same 81 variables as are specified for the
bank itself, except that they are state averagesto help control for the economic environment of the bank (datanot
shown in tables). OTHER ECONOMIC ENVIRONMENT INDICATORS include regional dummies for the
Federal Reserve Digtrict (which may capture systematic differencesin regional economic conditionsor supervisory
treatment) as well as state income growth and unemployment rate. Although the local economic environment is
not explicitly specified in the examination procedures, it isnonethel essimportant to control for the environment to
account for exogenous changesin bank condition that may be reflected in supervisory assessments. For example,
supervisors may be morelikely to find problemsin the loan portfolio and assign more classified assetsand aworse
CAMEL rating for abank in a state with low income growth, a high unemployment rate, and poor state-average
bank balance sheet and income items, even after taking into account the bank’ s own balance sheet and income
items. Tothe extent that there are changesin the macroeconomic or regional environment that affect al banksin
the nation or region, these effects may be mostly captured by these state-level variables, since banks were
generaly legally restricted to have full-service banking offices only in their home state for almost al of our
sample.® That is, conditions outside the home state are likely to be much lessimportant than those in the state.

Finally, we aternately exclude and include the FUTURE PERFORMANCE variables, which are leads of
1, 2, and 3 years of nonperforming loans, charge-offs, and the total risk-based capital ratio. Asnoted above, itis
not possible to include all of the information available to supervisors at the time of the supervisory assessments,
although the variables reviewed thus far represent our best attempt. One of the wayswe attack thisproblemisto
include these future values of nonperforming loans, charge-offs, and capital, which capture moreinformation than
the supervisors could have had access to at the time of the assessments and represent fairly well the future
condition of the bank that supervisors are interested in predicting or altering. In effect, wetry to “bracket” the

information set used by supervisors by running the models aternately with less information and with more

8 Interstate bank branching was essentially prohibited prior to the implementation of the Riegle-Neal Act in 1997. Bank
hol ding compani es were permitted to own banksin different states prior to thistime, but our dataare on theindividual banks,
not their holding companies.
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information than supervisorshave. If the same qualitative result for changesin supervisory toughness holdswhen
we specify both less and more information than supervisors have, then we will feel more confident in drawing
conclusions about what occurred with their actual (unobserved) information set. We recognizethat the FUTURE
PERFORMANCE variables are endogenous, that their coefficients are unreliable, and that the model is
underidentified with their inclusion, but our purposeisto check the robustness of the main mode which excludes
these variables, rather than to rely on equationswith the endogenous variables. Fortunately, the resultsare robust
to the inclusion or exclusion of the FUTURE PERFORMANCE variables, supporting our interpretation of the
time dummies as reflecting changes in supervisory toughness, rather than important excluded variables.

Wealso run the classified asset model (aswell asthe CAMEL model bel ow) using aHeckman correction
to deal with potentia sample selection problems. Wefirst run aprobit equation for the probability that abank has
an exam in agiven year, and then include the resulting inverse Millsratio as a regressor in the equations for the
classified asset ratiosand CAMEL ratings. We specify a separate probit modd for each year to take account of the
apparent significant changes over timein the probability of an examination. Thevariablesin these modelsinclude
the same past values of key balance sheet and income variables, past supervisory ratings, etc. that that should
affect the decision to examine abank, just asthey affect the supervisory rating on abank. Thiscreatesaproblem
of identification for the Heckman correction, as we have no variables in the first stage for the probability of an
examination that are not also in the second stage for the supervisory assessments at the examinations. Sincewe do
not have any “true”’ exclusion restrictions, our sample selection correction isidentified by 1) the fact that werun
separate probit equationsfor each year, letting al the coefficients vary to take account of changes over timeinthe
probability of an examination, and 2) the nonlinearity inherent in the inverse Millsratio. The use of the same
underlying variables cannot be helped, since al of the variables that supervisors use in off-site monitoring in
selecting banksto be examined are also used in their determination of the supervisory assessmentsat theend of the
examination. Fortunately, our main results regarding Hypotheses H1 and H2 are robust to including or excluding
the Heckman correction.

The model for the composite CAMEL ratings is very similar and takes the form:

Probability(CAMEL) = g (TIME DUMMIES, LAGGED SUPERVISORY ASSESSMENTS,
SUPERVISORY AGENCY DUMMIES, BANK SIZE, BANK
BALANCE SHEET AND INCOME ITEMS, STATE AVERAGES OF
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BALANCE SHEET AND INCOME ITEMS, OTHER ECONOMIC
ENVIRONMENT INDICATORS, [CLASSIFIED ASSETS], [FUTURE
PERFORMANCE])

Thisequation is specified asan ordered logit of the choice among composite CAMEL 1, 2, 3, and (4 or 5).
Asindicated in Table 7, CAMEL 5 is grouped with CAMEL 4 because CAMEL 5issorare. Asarobustness
check, wetry running the model with the management (M) component of CAMEL rating in place of the composite
rating, since the supervisors have asignificant amount of discretion in assigning amanagement rating, with results
very similar to those for the composite CAMEL. Asan additional check, wererun the composite CAMEL mode
asabinomial logit for the probability of a satisfactory versus unsatisfactory rating, i.e., aCAMEL rating of 1 or 2
versus 3, 4, or 5.

Theregressors specified are identical to those in the classified assets model with one exception. Werun
the CAMEL model three ways— with current total classified assetsincluded asaregressor, with current weighted
classified assets included, and with no current classified assetsincluded. The purposes are to allow the datato
describe different types of changesin supervisory toughness, and to check robustness of theresults. Oneway that
changes in supervisory toughness may affect CAMEL ratings is that supervisors may simply assign a higher or
lower composite CAMEL grade after an on-site examination for a given evaluation of the loan portfolio, which
may be described by model with current classified assets specified in total or weighted form. That is, supervisors
may take as given the set of classificationsfor theloan portfolio and assign aharsher or laxer rating. Alternatively,
supervisors may assign aharsher or laxer rating CAMEL as part of the same processinwhich loansare classified
more or less harshly. In this case, the specification with no current classified assets specified is correct and the
models with classified assets specified have endogenous regressors and the associated problems these create.
Fortunately, the results are robust to the inclusion or exclusion of the current classified assets variables.

5.2 Testsof changesin supervisory toughness on bank lending behavior (Hypothesis H3)

Totest for the effects of changesin supervisory toughness on bank lending behavior, we model changesin
bank lending and other measures of performance as functions of three years of past changes in supervisory
assessments, and include control variables for three years of other past changesin bank condition and economic
environment. Three years of lagged changes are included because it may take aconsiderable amount of timefor a

bank to change the compoasition of itsloan portfolio.
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Our model for change in performance takes the form:

APERFORMANCE = h (TIME DUMMIES, ASUPERVISORY ASSESSMENTS (3 years of lags),
ABANK BALANCE SHEET AND INCOME ITEMS (3 years of lags),
ASTATE AVERAGES OF BALANCE SHEET AND INCOME ITEMS
(3 years of lags), ASTATE AVERAGES OF SUPERVISORY
ASSESSMENTS (3 years of lags), AOTHER ECONOMIC
ENVIRONMENT INDICATORS (3 years of lags))

The APERFORMANCE variablesinclude two types of variables— 1) direct quantitative measures of the
changesin lending behavior and 2) measures of changesin bank risk. Thedirect measures of changesin lending
behavior are the one-year changes in the ratios of C&1 loans, rea estate loans, installment loans, and U.S.
Treasuriesto grosstotal assets(e.g., C&I/GTA,- C&I1/GTA.1) aswell asthe proportional changein grosstotal
assets ((GTA-GTA)/GTA.1). Our maintestsof HypothesisH3 areteststhat CAMEL downgradesand increases
in classified assets predict reductionsin lending and assetsand increasesin Treasuries, and viceversafor CAMEL
upgrades and decreasesin classified assets.

The measures of changesin bank risk that weincludein the APERFORMANCE variablesaretheratios of
nonperforming loans and charge-offs to gross total assets and the total capita ratio. These are changesin the
current values of essentially the same variables alternately included and excluded in the supervisory assessment
regressionsto “bracket” the supervisory information set because these represent fairly well the future condition of
the bank that supervisors are interested in predicting or altering. To the extent that changes in supervisory
toughness affect risk-taking in the predicted direction, then a supervisory downgrade should result in smaller
nonperforming and charge-off ratios and higher capital ratios, as downgrades are expected to encourage
ingtitutions to reduce risks (and vice versa for upgrades). However, to the extent that a supervisory downgrade
reflects an accurate prediction that existing loans will become nonperforming or be charged off, the predicted
signs are in the opposite direction. Similarly, a supervisory downgrade in the form of an increase in classified
assets may reduce capital asdiscussed above. Thistension between supervisory assessmentsasintended to change
behavior versus predict outcomesis difficult to disentangle, asindicated in the literature review. The results of
these regressions should yield someinteresting information on the net effect of these opposing forces. However,

because of these opposing forces, we do not view the results of the nonperforming, charge-off, and capital
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regressions as tests of Hypothesis H3.

The regressors included in the APERFORMANCE model are essentially analogous to those in the
classified assetsand CAMEL models, with some exceptions. One exception concernsthe TIME DUMMIES. We
includethe year dummies, rather than the period dummiesto allow maximum flexibility, sincethesevariablesare
not the main focus of attention here. Datafor the year 1986 are dropped and the dummy for 1987 isthe base case,
since the data did not go back far enough to cover the lags needed for 1986. The remaining variables are
measured as 3 years of lagged changesto alow timefor the bank to adjust its portfolio in reaction to the changein
supervisory assessments and other changesin bank condition and economic environment. Asadditiona variables,
we include state averages of changes in supervisory assessments (average change in classified assets and
composite CAMEL for banks in the state). We exclude peer group percentile ranks of the balance sheet and
income items, since we are investigating the bank’ s behavior rather than the supervisor's behavior. We also
exclude the measures of future performance sometimesincluded in the supervisory assessment equations because
issues of supervisory information and sample selection are not relevant here.

In the specification of the ASUPERVISORY ASSESSMENTS variables, we specify 3 lags of dummies
for CAMEL upgrades and downgrades, leaving “no change” as the base case. This allows for an asymmetric
response of banksto upgrades and downgrades. We also run the model aternately with 3 lags of changesin total
classified assets and with 3 lags of changesin weighted classified assets. Intheinterest of brevity, we show only
the former specification, but the results are robust to this differencein specification. Finally, classified assetsare
measured here as proportions of assets, rather than as proportions of loansasin the supervisory regressions. |nour
view, the proportion of assetsthat are classified isabetter indicator of the supervisory pressure on banksto change
their behavior.

6. Empirical Results

In thissection, wefirst review the results of the classified assetsand CAMEL modelsthat test Hypotheses
H1 and H2 that supervisory toughness may have changed during the credit crunch and boom periods. We then
review the results of the performance models that test Hypothesis H3 that changes in supervisory toughness, if
they occurred, changed bank lending behavior in the predicted directions.

6.1 Resultsof tests of changesin supervisory harshness (HypothesesH1 and H2)
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Table 8 presents the weighted least squares regression equations for classified asset ratios and ordered
logit regressionsfor the composite CAMEL rating. These modelsinclude dummiesfor the main time periods, the
credit crunch (1989-1992), and boom (1993-1998) periods, with the pre-crunch (1986-1988) period excluded as
the base case. Other modelsinclude dummiesfor each individual year to allow the datamore freedomto “ choose
for themselves’ when changesin supervisory toughness may have occurred. These modelsyield similar resullts,
but are not shown in the tables. We also do not show the coefficients for most of the control variables to save
space. Asindicated above, there are nearly 200 coefficients estimated in each supervisory equation. The bold-
faced type indicates statistical significance at the 5% level, two-sided.

Totest Hypothesis H1 that supervisors got tougher on banks during the credit crunch period, wetest the
coefficients of thetime dummiesto seeif classified assetstend to be higher and composite CAMEL ratingstend to
be worse in the credit crunch period than in the pre-crunch period after controlling as well as we can for the
supervisors' information in the equations. Wefind that the coefficients of the credit crunch dummy (1989-1992)
in the total classified assets equations in Table 8 are small and statistically insignificant. For the weighted
classified assets equations, we find that the coefficients of the credit crunch dummy are larger and statistically
significant. These findings hold whether or not the future performance variables (leads of 1, 2, and 3 years of
nonperforming loans, charge-offs, and total capital) areincluded in the estimation. Note that observations from
the last three years of the sample have to be dropped when the future performance variables are specified.

To evauate whether the classified asset resultsare economically significant, we eval uate the contributions
of the credit crunch dummy to the probability that dollar of loansisclassified. Recall that the dependent variable
in these equationsisin log-odds form [In(CLASS/(1-CLASS))], and may be interpreted as alog-odds grouped
logit model for the probability that a dollar of loans will be classified. Since the eguation is nonlinear, the
measured effect will depend on the point of evaluation. We choose the means of total and weighted classified
asset proportions during the credit crunch as the most relevant points of evaluation, .072 and .018, respectively
(see Table 4, Pand B). Increasing the dependent variable of the total classified assets equation by .005211 (the
coefficient on the credit crunch dummy) increases the predicted proportion of classified loans from 7.2% to

7.235%, an economically small effect.” Similarly, increasing the dependent variable of the weighted classified

9L etti ng P; be the new probability of adollar of loans being classified, the formulafor the figure in the text is given by
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assets equation by .046267 increases the predicted weighted classified proportion from 1.8%to 1.884%, whichis
larger, but would still appear to be asmall economicinfluence. Thus, the datasuggest at most arelatively modest
effect of examiners getting tougher during the credit crunch period in terms of requiring that banks of a given
condition classify more loans or shifted |oansinto more serious classifications (e.g., from substandard to doubtful
or from doubtful to loss, which would raise weighted classified assets). The economic significance results are
consistent with on the order of magnitude of about 1% or less of the loan portfolio being additionally classified or
classified more serioudly.

We turn next to the measured effects on the composite CAMEL rating. The way the ordered logit
equations are set up, the negative, statistically significant coefficients on the dummy for the period of 1989-1992
indicate that the probability of receiving afavorable CAMEL rating islower than during the pre-crunch period, all
elseheld equal. Again, the effects are comparable, whether or not the future performance variables areincluded.
The ordered logit models shown in Table 8 control for the current level of total classified assets. Theresultsare
also robust with respect to using current weighted classified assets or to excluding current classified assets
altogether.

It is more difficult to evaluate the economic significance of the CAMEL results because of the multiple
choices in the ordered logit equations. To do so, we compare the predicted values of CAMEL 1, CAMEL 2,
CAMEL 3, and CAMEL 4 or 5 with and without the coefficient of the credit crunch dummy variable. Thatis, we
evaluate the predicted CAMEL ratings asif the coefficients reflect the pre-crunch supervisory regime versusthe
credit crunch supervisory regime. The point of evaluation isthe median of all the variablesfor the credit crunch
period except that the dummy variables are set to one or zero. We assume that the lagged CAMEL ratingisa?2
(themodal rating), theregionis1 (New England), thesize classis 1 (assetsbelow $100 million), and that the bank
was examined by a state supervisory agency (OCC, FDIC, FRB = 0). Aswewill see, thelagged CAMEL rating
dominates the other exogenous variablesin determining the current CAMEL rating. The predicted percentages of
CAMEL 1, CAMEL 2, CAMEL 3, and CAMEL 4 or 5 are [9.37%, 88.91%, 1.70%, 0.001%)], respectively,
without the credit crunch dummy coefficient and [6.89%, 90.74%, 2.36%, 0.002%], respectively, with the credit

crunch dummy coefficient. Notably, these results suggest that CAMEL ratings are relatively “ sticky” — banks

In(Py/(1-Py) = In(.072/(1-.072)) + .005211.
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rated as CAMEL 2 in the prior examination are close to 90% likely to receive a 2 during the next examination.
Theseresultsare consistent with only amodest increase in supervisory harshness during the credit crunch period,
moving the CAMEL ratings for on the order of magnitude of about 3% of banks. Consistent with the classified
asset results, the CAMEL results suggest at most arelatively modest increase in supervisory toughness.

Asnoted above, we a'so rerun the CAMEL model asabinomial logit for the probability of asatisfactory
versus unsatisfactory rating, i.e., a CAMEL rating of 1 or 2 versus 3, 4, or 5 (not shown in tables). Theresults
again show a dtatistically significant effect of the credit crunch dummy variable. The results were also more
economically significant than the full model — the data suggest that for agiven bank condition at the mean of the
data set, the probability of a satisfactory rating decreased about 9 percentage points (from 74.2% to 65.0%). Part
of the difference from our main result may be due in part to the sparser specification of the satisfactory versus
unsatisfactory rating, and in part to the different point of evaluation.

To test Hypothesis H2 that supervisors got easier on banks during the boom period, we use the same
models and test the coefficients of the time dummies to see if classified assets tend to be lower and CAMEL
ratings tend to be more favorablein the boom period for agiven bank condition and economic environment. The
coefficients of the boom period dummy (1993-1998) in the classified assets equationsin Table 8 are negative,
larger in absolute value than the credit crunch period dummies, and statistically significant in al four cases,
consistent with a reduction in supervisory toughness relative to the pre-crunch period. More important for
evaluating HypothesisH2, boom period dummy coefficients are even further below the positive coefficients of the
credit crunch period dummy coefficients, consistent with adightly larger supervisory toughening relative to the
credit crunch period. Theseresultsare robust to the specification of total or weighted classified assets and whether
or not the future performance variables are included.

To assess the economic significance of the classified asset results for the boom period, we evaluate the
contribution to the probability that dollar of loansis classified of the boom period dummy minusthe credit crunch
dummy, which measures the change between these two periods. Using the same method as above for testing
Hypothesis H1, we evauate at the mean proportions of total and weighted classified assets during the boom
period, .039 and .009, respectively (see Table 4). Changing the dependent variable of thetotal classified assets

equation by (-.16131-.005211) (i.e., the coefficient on the boom period dummy minusthe coefficient on the credit
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crunch dummy) reduces the predicted proportion of classified loansfrom 3.9% to 3.322%. Similarly, the predicted
weighted classified proportion isreduced from 0.9%t0 0.737%. Thesefiguresare not economicaly significantin
terms of the reduction in the proportion of loans that are predicted to be classified or receive less serious
classifications, on the order of magnitude of 1% or less of loansin both cases. Thus, the dataare consistent with
rather modest reductions in supervisory toughness during the boom period in terms of classified assets.
Turning to the potential effects of changesin supervisory toughness on CAMEL ratings during the boom
period, we note that the coefficients of the boom period dummy (1993-1998) in the CAMEL models are both
negative, and the coefficient for the main equation (without the future performance variables) is statistically
significant. This suggests that the CAMEL ratings were harsher for agiven bank condition in the boom period
than in pre-crunch period, contrary to the classified assets results. More important for investigating Hypothesis
H2, however, isthat the boom period dummies are lessin absolute value than the coefficients of the credit crunch
period dummies, so they represent harsher ratings for a given condition than during the credit crunch period.
To evaluate whether the CAMEL results for the boom period are economically significant, we again
compare the predicted values of the CAMEL probabilities. In this case, we evaluate the predicted probabilities
with the coefficient of the boom period dummy in place of the credit crunch period dummy, evaluated at the
median of the variables for the boom period (aswell aslagged CAMEL rating 2, region 1, sizeclass 1, and state
agency examination). The predicted percentages of CAMEL 1, CAMEL 2, CAMEL 3, and CAMEL 4 or 5 are
[21.98%, 77.39%, 0.63%, 0.004%], respectively, with the credit crunch dummy coefficient specified and [24.96%,
74.50%, 0.54%, 0.004%], respectively, with the boom period dummy coefficient. These data suggest that bank
conditions and economic environments were so strong during the boom period that even banks with lagged
CAMEL 2 ratings were predicted to have over a 20% probability of rising to a CAMEL 1 rating without any
change in supervisory toughness. The effects of any change in supervisory toughness are again rather mild,
consistent with supervisory easing resulting inimproved CAMEL ratings on the order of magnitude of about an
additional 3% of banks receiving better CAMEL ratings. The use of the binomial logit model for the probability
of a satisfactory versus unsatisfactory rating also showed very little effect in this case, moving the predicted
probability of a satisfactory CAMEL rating during the boom period up by less than 1 percentage point (from

92.1% to 93.0%). Consistent with the classified asset results, the CAMEL results suggest at most arelatively
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modest decrease in supervisory toughness.

Overdl, the classified assets and CAMEL models are modestly consistent with HypothesesH1 and H2.
They generally show statistically significant resultsin the predicted directions but usually show only fairly small
results from an economic viewpoint. In most cases, the findings are consistent with no more than about 1% of
additional loans becoming classified or put into more serious classifications during the credit crunch period and
similarly for the reduction in classifications during the boom period, for a given bank condition and economic
environment. Similarly, the data are consistent with movements of CAMEL ratings for on the order of 3% of
banksin the predicted directions as a result of any changesin supervisory toughness, which is small compared
with the effects of “stickiness’ in ratings during the credit crunch period and the trend toward improved ratings
from economic conditions during the boom period. These findings are generally confirmed by a number of
robustness checks not shown in the tables, including our Heckman correction for sample selection problems.

As noted above, we also tried evaluating economic significance by dropping the TIME DUMMIES and
running the model separately for the pre-crunch, credit crunch, and boom periods, allowing the coefficients of al
of theregressorsto vary. While this procedure generally mostly yielded the same qualitative results— consistent
with toughening during the credit crunch period and easing during the boom period —the quantitative resultswere
oftentoo largeto be believable. For example, at the boom period medians, the CAMEL models predicted adrop
from 73.4% to 2.6% in the probability of a CAMEL 3 rating from the credit crunch supervisory regime to the
boom period regime. Presumably, these models simply did not work very well out of sample.

We briefly discuss the other coefficients shown in Table 8, but again remind the reader that a large
number of coefficients, mostly the balance sheet and income variablesfor the bank and their state averages, are not
shown. Inthe classified assets equations, the coefficients of lagged classified assets are positive and statistically
significant, consistent with the expectation that a prior problem loan portfolio would predict a current problem
loan portfalio, al else held equal, since it takes a considerable amount of time to dispose of problem assets. The
coefficients of the lagged CAMEL 1, CAMEL 2, and CAMEL 3 are positive and statistically significant in the
classified assetsequations. Thissuggeststhat apast rating of CAMEL 4 or 5— the base casein the regressions—
has a positive effect in encouraging banksto improve their loan portfolios and reduce classified assetsrelative to

their lagged levels. Inthe CAMEL equations, the positive and statistically significant lagged CAMEL coefficients
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are consistent with CAMEL “ stickiness” —the higher isthe past rating, the higher isthe predicted current rating.
As expected, the level of current total classified assets has statistically significant negative coefficients in the
CAMEL equations (as doesthe version of the model with weighted classified assets, not shown), consistent with
bankswith poor loan portfoliosreceiving poor CAMEL ratings. However, thelagged classified assetsvariable has
a positive coefficient. Given that the current level of classified assets is in the same equation, this may be
interpreted as reward (punishment) for improvement (deterioration) in classified assets since the prior
examination. The variable for years since a prior examination has negative coefficients in the classified assets
equations, consistent with banksthat have problem portfolios being examined more often, athough this does not
appear to affect the CAMEL rating. The coefficients of the supervisory agency dummies, OCC, FDIC, and FRB,
suggest that banks examined by the OCC and FDIC received worse supervisory assessments (higher classified
assets, worse CAMEL ratings) than those examined by the Federal Reserve and state agencies (the base case), all
elseequal. Itisnaot known the extent to which thisreflectsdifferencesin supervisory standardsversusdifferences
inthe quality distributions of bankswith different supervisors. Finally, the coefficients of the future performance
variables generally suggest that banks that are assigned worse supervisory ratings (high classified assets or poor
CAMEL ratings) will have higher nonperforming loans and charge-offs in the future, but may also raise their
capital ratios. Asnoted, these variables are endogenous, and so we reserve further judgment on them until later,
when we treat them as endogenous variables.
6.2 Resultsof tests of changesin supervisory toughness on bank lending behavior (Hypothesis H3)

Table 9 presents results from regressions aimed at addressing Hypothesis H3, the effect of changesin
supervisory toughness on direct measures of bank lending behavior. As discussed above, we regress changesin
bank lending on three years of past changesin supervisory assessments and control variablesfor changesin bank
condition and economic environment. The main predictions of Hypothesis H3 are that a supervisory downgrade
(worsened CAMEL rank, higher classified assets) should result in smaller proportions of assets being devoted to
loans, areduction in asset growth, and alarger proportion of assets being devoted to government securities, and
vice versafor supervisory upgrades.

Our regressions appear to explain very little of what drives changesin lending behavior. The adjusted R-

squared's for the equations in Table 9 are generaly less than 5%. Nonetheless, a number of the changes in
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supervisory assessments are statistically significant. The changes in classified assets al have signs that are
consistent with HypothesisH3 for all lag lengths, and all but one of these coefficientsare satistically significant at
the5% level. Thatis, anincreasein classified assetsisassociated with decreasesin the future C&| loanrétio, real
estate loan ratio, installment loan ratio, and asset growth ratio, and associated with an increase in the future
Treasury holdingsratio. Theseresultsare aso replicated when changesin weighted classified assets are specified
in place of total classified assets (not shown). In addition, we tried rerunning the loan and Treasury ratios with
different denominators to ensure that the results were not just driven by changes in asset denominator. We
specified (C& 1+-C& 11.1)/GTA 1 and (C&1-C&1.1)/C&l4) in place of C& I/GTA;- C&Il.1/GTA4, and soforth for
the other lending and Treasury ratios, and the results were robust.

To determineif the classified assets results are economically significant, we simply sum the coefficients
on thethreelags of the changein classified assets. Sincethe equations arelinear, this givesthelong-run effect of
achangein classified assets, i.e., the sum of the effect of a change one, two, and three years hence. The results
suggest that while the effects of classified assets are consistent and almost always statistically significant, their
economic impact appearsto berather small. Anincreasein classified assets of 1% of assetsispredicted to reduce
the C&| loan ratio, real estate loan ratio, installment loan ratio, and asset growth ratio by 0.08%, 0.14%, 0.11%,
and 0.72%, respectively, and to increase the Treasury ratio by 0.08% in the long run.

In contrast to the consistent but small effects of classified assets, the effects of CAMEL upgrades and
downgrades on lending are not very consistent. They sometimes predict changes in lending in the opposite
direction of what is expected, and the upgrades and downgrades sometimes work in the same direction (i.e.,
differing in the same way from the excluded case of no changein CAMEL). In most cases, the effects are very
small, moving theratioslessthan 1 percentage point in the long run for aCAMEL upgrade or downgrade.® Thus,
the support for Hypothesis H3 is mixed and weak. The changes in classified assets are consistent with the
hypothesis, but are small economically, and the changes in composite CAMEL ratings yield small, inconsistent
effects.

Table 10 presents the regressions for the effects of changes in supervisory assessments on measures of

changesin bank risk — changesin the nonperforming loan, charge-off, and total capital ratios. Asdiscussed, these

Theone exception of alarger predicted changeisthat a CAMEL upgrade predicts adecrease of 2.4% inthe growth rate of



35

results may beinteresting, but because they combine the effects of supervisory assessmentson bank behavior with
predictions of how banks choose to adjust their risks, we do not view these equations as valid tests of Hypothesis
H3. The lagged changes in both classified assets and composite CAMEL ratings generally have statistically
significant coefficientsthat are consistent with each other. A supervisory downgrade of either typeisfollowed by
increasesin future problem loans and vice versafor supervisory upgrades. Weinterpret theseresultsas suggesting
adominance of the predictive ability of the ratings over their effects in persuading banksto change the riskiness of
their loan portfolios. That is, asupervisory downgrade predicts an increase in nonperforming loans and charge-
offsthat isnot fully offset by any changesin bank behavior to reduce their risky lending, likely in part because it
takestimeto resolve existing problem loans. However, the results are not economically significant —a 1% change
in classified assets or aCAMEL upgrade or downgrade is predicted to change the nonperforming loan and charge-
off ratios by less than 1 percentage point.

Theresultsdiffer for the changeintotal capital ratio. The coefficients of the lagged changesin classified
assets are statistically significant and predict an increase in future capital, consistent with the possibility that
supervisory disciplinefrom anincreasein classified assets encourages banksto increase their capital ratios, more
than offsetting the erosion of capital from the changein classification. Thesefindingsare aso consistent with the
possibility that banks may have found it easier to react to supervisory discipline from increasesin classified assets
by changing increasing their capital ratiosto cover potential lossesthan eliminating their problemloans. However,
changesin CAMEL ratings appear to have the opposite effect, with downgrades predicting areduction in capital
and upgrades predicting an increase in capital. Once again, al of these changes are economically small.

7. Conclusions

We investigate the possibility that overall changes in supervisory “toughness’ may significantly affect
bank lending behavior and potentially affect macroeconomic or regional economic health. Specificaly, we test
three hypotheses about whether U.S. bank supervisors changed their policies and whether these policy changes
affected bank lending behavior during the credit crunch period of 1989-1992 and the banking boom period of
1993-1998. Wetest these hypotheses using information on the supervisory process, confidential dataon CAMEL

ratings and classified assets from bank examinations, and bank balance sheet and income data over the period

assets, which is inconsistent with expectations.
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1986-1998. We find that the data provide some support for all three hypotheses. However, the dataa so suggest
that the economic effects of any policy changes are likely to have been quite small, and likely do not explain a
substantia portion of the wide swings in aggregate bank lending to business during the 1990s.

The data provide modest support for Hypothesis H1, that there was an increase in toughness during the
credit crunch period. During 1989-1992, banks of a given measured financial condition and economic
environment had statistically significantly worse CAMEL ratingsthan in the pre-crunch period of 1986-1988, and
in some cases also had statistically significantly higher classified assets.

Similarly, the data give some support for Hypothesis H2 — that there was a decline in toughness during
theboom period. During 1993-1998, CAMEL ratings are estimated to have eased and moved part of theway back
to their levels of the pre-crunch period for given measured circumstances. The estimated change in classified
assetsfor given measured bank condition and economic environment is comparatively greater. Classified assets
are measured to be statistically significantly lower than in either the pre-crunch or credit crunch periodsfor banks
in a given economic condition and environment.

Despite the statistically significant support for Hypotheses H1 and H2, the data al so suggest fairly small
results in terms of economic significance. The findings are generally consistent with no more than about 1% of
additional loans becoming classified or put into more serious classifications during the credit crunch period and
similarly for the reduction in classifications during the boom period, after controlling for bank condition and
economic environment. Similarly, the dataare consistent with movements of CAMEL ratingsfor on the order of
3% of banksin the predicted directions asaresult of any changesin supervisory toughness. The CAMEL changes
aresmall compared with the effectsof “stickiness’ in ratings during the credit crunch period (the lagged CAMEL
rating isvery likely to be repeated) and overall improvement in ratings from improved economic conditionsduring
the boom period (over 20% of CAMEL 2 banks are predicted to move to a CAMEL 1 based on changes in
economic condition). The statistical and economic significance findings are generally confirmed by anumber of
robustness checks, although some of the checks suggested larger economic significance.

The data provide mixed support for Hypothesis H3, that changes in supervisory toughness, if they
occurred, affected bank lending as predicted. Increasesin classified assetsare satistically significantly associated

with decreasesin thefuture C& | loan ratio, real estateloan ratio, installment loan ratio, and asset growth ratio, and
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with an increasein the future Treasury holdingsratio, all consistent with the hypothesis. However, our anaysis of
economic significance suggests that these effects are rather small, with an increase in classified assets of 1% of
assets predicted to change these portfolio ratios by less than 1 percentage point each in the long run, often much
lessthan 1 percentage point. The changesin CAMEL ratings did not appear to have consistent effects on future
lending behavior, although these effects also appeared to be small.

Wealso tested for the effects of changesin supervisory assessments on measures of changesin bank risk —
changes in the nonperforming loan, charge-off, and total capital ratios. These results combine the effects of
supervisory assessments on bank behavior with predictions of how banks chooseto adjust their risks. Thefindings
show that supervisory downgradesin terms of either increasesin classified assets or worsened composite CAMEL
rank tend to predict statistically significantly more future nonperforming loans and charge-offs, and viceversafor
supervisory upgrades. Thesefindingsare consistent with adominance of the predictive ability of the ratingsover
their effectsin getting banks to change the riskiness of their loan portfolios, likely in part because it takestimeto
resolve existing problem loans. The results differ for the change in total capital ratio — lagged changes in
classified assets are statistically significant and predict an increase in future capital, consistent with supervisory
discipline that encourages banksto increasetheir capital ratios, more than offsetting any direct reduction in capital
that may occur from classification. However, changesin CAMEL ratings appear to have the opposite effect. As
with our tests of the main hypotheses, al of the measured effects of changesin supervisory assessments on bank
risk appear to be small, with a 1% change in classified assets or a CAMEL upgrade or downgrade predicted to
change the nonperforming loan, charge-off, and capital ratios by less than 1 percentage point.

Thefindings a so suggest that to the extent that regulatory changes like modifications of capita standards
are enforced through the supervisory process by assigning worse CAMEL ratings, these regulatory changes may
not have much effect on bank lending or portfolio risk, sincelending and |oan risk do not appear to beinfluenced
substantialy through changesin CAMEL ratings. However, these regulatory changes could have strong effects
through other channels.

These findings are subject to a number of caveats. First, our results of testing changes in supervisory
toughness (Hypotheses H1 and H2) are subject to bias because we cannot exactly replicate theinformation used by

supervisors. Part of what we measure as changes in supervisory toughness may be systematic changesin bank
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conditions or economic environment over time that supervisors use, but are not specified in our econometric
models. We address this issue in anumber of ways, by 1) including using the level, trend, and peer percentile
rank of the key balance sheet and income variables specified in the supervisory procedures, 2) including alarge
number of other control variablesfor bank condition and economic environment, 3) “bracketing” the supervisory
information set using data on future performance, and 4) running many other robustness checks. The main
findingsresults are robust to these procedures, suggesting that biasfrom excluding important variablesisnot likely
to be a significant problem.

Our discussant, Steve Cecchetti, correctly points out that the estimated coefficients of our time dummies
— which weinterpret asreflecting changesin supervisory toughness— are highly correlated with macroeconomic
series, such as industrial production. This is not surprising, given that the credit crunch period essentially
corresponds to a macroeconomic recession and the boom period for bank lending essentially corresponds to a
strong macroeconomic expansion. That is, the time dummies virtually have to be strongly correlated with
macroeconomic seriesif HypothesesH1 and H2 are true, since these hypotheses predict asupervisory toughening
during the recession and a supervisory easing during the expansion. These hypotheses do not specify reasons
behind the changes in supervisory toughness, so if such changes are caused by supervisory reactions to
macroeconomic conditions, this is still consistent with the hypotheses. However, a bias may occur if the
macroeconomic changes are strongly correlated with significant changes in bank conditions that supervisors
consider in making supervisory assessments that are left out of our econometric models. While such a bias may
exist, we do not believeit to be substantial because we control for state income growth, unemployment rate, and
state-average bank balance sheet and income items. We expect these state economic environment variables to
capture most of the effects of macroeconomic changes on banks, since banks mostly operated within their home
states during the sample. That is, we do not expect a strong separate and independent effect from conditions
outside the home state, which are represented by the macroeconomic variables. Aswell, we believethat the other
variablesin the econometric models— especially theinformation on future nonperforming loans, charge-offs, and
capital used to “bracket” the supervisory information set — are much better proxies for the conditions that
supervisors consider than are general economic conditions outside the home state.

Second, our results of the effects of changesin supervisory toughness on lending and bank risk taking are
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subject to the possibility that part of the measured effects may reflect the reactions of market participants to
changes in bank condition or economic environment that are not captured by our control variables, rather than
changesin supervisory discipline. Thefact that the models explain only asmall percentage of thevariancein the
changesin bank lending and the changesin problem |oan ratiostendsto makethis scenario morelikely. However,
the results of prior research suggest that supervisory assessments do embody some timely and accurate private
information rather than merely reflecting information known to market participants. In addition, changes in
classified assets often have adirect effect on bank lending behavior through changing regulatory capital ratios, so
it is expected that our findings of small effects of changesin classified assets on lending at least partialy reflect
the effects of changesin supervisory harshness on bank lending behavior.

Third, our results are subject to sampl e selection problems. The proportion of banks examined each year
changes quite dramatically over time, and the data suggest that a change in the sample selected for examination
may alter the quality pool of the banks examined réelative to the industry as awhole. In addition, there may be
missing observations on examinations that took place at the beginning or end of our dataset. Aswell, some banks
drop out of the sample due to mergers and failures, and others enter the sample through the creation of new
charters. We deal with these sample sel ection issues by including alarge number of controlsfor bank quality, by
including observations even when datafor lagged supervisory assessments are missing, and by using aHeckman

correction for sample selection bias.
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Tablel

Descriptions of Composite CAMEL Ratings

RATING DESCRIPTION

1 Ingtitutions in this group are basically sound in every respect; any critical findings or
comments are of aminor nature and can be handled in aroutine manner. Such institutions
are resistant to externa economic and financial disturbances and more capable of
withstanding the vagaries of business conditions than ingtitutions with lower ratings. Asa
result, such institutions give no cause for supervisory concern.

2 Ingtitutions in this group are also fundamentally sound, but may reflect modest weaknesses
correctable in the normal course of business. The nature and severity of deficiencies,
however, are not considered material and, therefore, such institutions are stable and also able
to withstand business fluctuations quite well. While areas of weakness could develop into
conditions of greater concern, the supervisory response is limited to the extent that minor
adjustments are resolved in the norma course of business, and operations continue
satisfactorily.

3 Ingtitutions in this category exhibit a combination of financial, operational or compliance
weaknesses ranging from moderately severe to unsatisfactory. When weaknesses relate to
financial condition, such institutions may be vulnerable to the onset of adverse business
conditions and could easily deteriorate if concerted action is not effective in correcting the
areas of weakness. Ingtitutions which are in significant noncompliance with laws and
regulations may also be accorded thisrating. Generally, theseingtitutions give more causefor
supervisory concern and require more than normal supervision to address deficiencies.
Overall strength and financial capacity, however, are still such as to make failure only a
remote possibility.

4 Ingtitutions in this group have an immoderate volume of serious financial weaknesses or a
combination of other conditions that are unsatisfactory. Major and serious problems or
unsafe and unsound conditions may exist which are not being satisfactorily addressed or
resolved. Unless effective action istaken to correct these conditions, they could reasonably
develop into asituation that could impair future viability, constitute athreat to theinterests of
depositorsand/or pose apotential for disbursement of fundsby theinsuring agency. A higher
potential for failure is present but is not yet imminent or pronounced. Institutions in this
category require close supervisory attention and financial surveillance and a definitive plan
for corrective action.

5 This category is reserved for ingtitutions with an extremely high immediate or near term
probability of failure. The volume and severity of weaknesses or unsafe and unsound
conditions are so critical asto require urgent aid from stockholders or other public or private
sources of financial assistance. In the absence of urgent and decisive corrective measures,
these situations will likely require liquidation and the payoff of depositors, disbursement of
insurance funds to insured depositors, or some form of emergency assistance, merger or
acquisition.

Source: Commercial Bank Examination Manual, A.5020.1, pp. 3-4: Uniform Financia Institutions Rating
System, effective 3/84.



Table?2
Components of the CAMEL Ratings

COMPONENT

DESCRIPTION

Capital Adequacy

A bank'sTier 1, total capital, and leverageratiosin relation to its peer group are the most
important factorsin assigning a preliminary rating. Peer groups are based on bank asset
size, number of offices and location in a metropolitan or non-metropolitan area. More
capital is required for banks with deficiencies in any other area of the examination,
particularly in asset quality. Examiners also pay close attention to how equity and asset
growth affect the capita ratios, and look at retained earnings as aratio of average tota
equity to determine whether a bank's equity growth is through retained earnings or an
unsustainabl e outside source, and to the size of the dividend payout.

Asset Quality

The asset quality rating isan indicator of futurelossesto the bank and affectstheratings
of other areas of examination, which must be considered in light of their adequacy to
absorb anticipated losses. The most important factor in the asset quality rating is the
bank's weighted classified asset ratio, which is computed as [15%* substandard assets
+50%* doubtful assets + 100%* |oss assets]/[ Tier 1 capital + allocation for loan and lease
losses]. Examinersalso consider thelevel, trend and composition of classified assetsand
nonaccrual and renegotiated loans, loan concentrations, lending policies, and
effectivenessin monitoring past-due loans, insider loans and thetypes of risksinherentin
the bank's on- and off-balance sheet portfolios..

M anagement

Management is evaluated on anumber of criteria, including compliance with applicable
laws and regul ations, whether thereisacomprehensiveinternal or external review audit,
internal controls to safeguard bank assets, and systems for timely and accurate
information. Examiners also consider the other components of the CAMEL rating,
shareholder return, and the extent to which the bank is serving al sectors of its
community.

Earnings

Earnings are assessed for ability to absorb futurelosses, so thisrating isaffected by asset
quality, abank's level, trend and relation to peer of net interest income, noninterest
income, overhead expense and provision for loan and |ease losses, extraordinary items,
additional required provision for loan and lease losses or other nonrecurring items, and
dividend payouts.

Liquidity

The liquidity rating is a determination of abank's ease in abtaining money cheaply and
quickly, and abank's management of interest raterisk. Considerationsincludethebank’s
loan commitments and standby letters of credit, the presence of an "unstable core" of
funding, access to capital markets, the ratios of federal funds purchased and brokered
depositsto total assets and the ratios of loans to deposits.

Sensitivity to
Market Risk
(since 1997 only)

Rating is based on based on, but not limited to, assessments of the sensitivity of the
financial ingtitution's earnings or the economic value of its capital to adverse changesin
interest rates, foreign-exchange rates, commodity prices, or equity prices, the ability of
management to identify, measure, monitor, and control exposure to market risk giventhe
institution's size, complexity, and risk profile, the nature and compl exity of interest-rate
risk exposure arising from nontrading positions where appropriate, the nature and
complexity of market-risk exposure arising from trading and foreign operations.

Source: Commercia Bank Examination Manual.




Table3
Classified Asset Categories

COMPONENT

DESCRIPTION

Specia Mention

This category includes loans that are potential problems, but that are currently of
adequate quality. Loanswith inadequate documentation and loans particularly vulnerable
to achange in economic conditions may be classified as such. Loansto borrowerswith
deteriorating but still acceptable financials are another example.

Substandard

Loans in this category are judged to have a well-defined weakness that may result in
lossesto the bank if left uncorrected. Characteristicsinclude significant deviationsfrom
scheduled payments, delinquency, carried-over debt, numerous extensions or renewals
without statement of source of repayment, decreased borrower profitability or poor
borrower cash flow.

Doubtful

Doubtful loans have problems similar to those of substandard loans, but also have aloss
exposure considered severe enough to jeopardize full collection of the loan highly
unlikely. However, the loan is not yet considered a loss due to the possibility of
mitigating circumstances, such as a proposed merger, capital injection or refinancing
plans. A loan should not be classified as doubtful for two consecutive exams, sinceitis
assumed the status of the loan should be resolved during the time between exams.

Loss

A loan considered uncollectibleisclassified aloss. Although some probability of partial
recovery may exigt, it is considered preferable to write of f the loan in the current period.
Such loans are characterized by severe delinquency.

Source: Commercial Bank Examination Manual.




Table4: Summary Statistics from Bank Examinations over Time

Fraction

0.034
0.034
0.033
0.039
0.031
0.023
0.014
0.007
0.005
0.002
0.001
0.001
0.002

Fraction

0.034
0.026
0.003

Panel A
Y ear Number Total Weighted Mean  Fraction Fraction Fraction Fraction
examined Classified Classified CAMEL CAMEL 1 CAMEL 2 CAMEL 3 CAMEL 4 CAMEL 5
Assets Assets
1986 6042 0.098 0.028 2.402 0.152 0.480 0.217 0.117
1987 6763 0.086 0.024 2.291 0.177 0.515 0.182 0.093
1988 7729 0.082 0.022 2.257 0.188 0.521 0.170 0.089
1989 8352 0.082 0.022 2.216 0.206 0.525 0.153 0.077
1990 8316 0.072 0.018 2.207 0.207 0.519 0.165 0.078
1991 8377 0.070 0.017 2.194 0.202 0.523 0.178 0.075
1992 9040 0.063 0.015 2.089 0.215 0.566 0.149 0.056
1993 9594 0.051 0.012 1.869 0.297 0.580 0.088 0.029
1994 8867 0.041 0.010 1.758 0.346 0.575 0.058 0.016
1995 7821 0.036 0.008 1.676 0.396 0.547 0.045 0.010
1996 7273 0.033 0.008 1.609 0.445 0.509 0.037 0.007
1997 6381 0.033 0.008 1.591 0.467 0.488 0.036 0.009
1998 5578 0.032 0.008 1.624 0.444 0.500 0.046 0.008
Panel B
Period Number Total Weighted Mean  Fraction Fraction Fraction Fraction
examined Classified Classfied CAMEL CAMEL 1 CAMEL 2 CAMEL 3 CAMEL 4 CAMEL 5
Assets Assets
Pre-crunch 20534 0.088 0.024 2311 0.174 0.507 0.187 0.098
Credit crunch 34085 0.072 0.018 2.175 0.208 0.534 0.161 0.071
Boom 45514 0.039 0.009 1.704 0.389 0.539 0.054 0.014
CAMEL Distribution, 1986-1998
0.700
0-600 M\
0.500 +———— i
S 0.400
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Year
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Table 5: Sample Selection — Examined Banksversusthe Industry over Time

Number of Banks
Examined Industry

Year

1986 6042
1987 6763
1988 7729
1989 8352
1990 8316
1991 8377
1992 9040
1993 9594
1994 8867
1995 7821
1996 7273
1997 6381
1998 5578
Period

Pre-crunch

Credit crunch

Boom

20534
34085
45514

14197
13956
13443
12863
12447
12088
11677
11232
10778
10266

9760

9346

8954

Fraction
Examined
0.426
0.485
0.575
0.649
0.668
0.693
0.774
0.854
0.823
0.762
0.745
0.683
0.623

Number of Banks

Examined

41596 0.494
49075 0.695
60336 0.754

Panel A

Total Capital Ratio

0.154
0.157
0.170
0.173
0.178
0.169
0.169
0.179
0.183
0.184
0.182
0.131
0.173

Panel B

Total Capital Ratio

0.161
0.172
0.174

0.178
0.177
0.185
0.185
0.186
0.177
0.178
0.186
0.191
0.191
0.193
0.137
0.192

0.180
0.181
0.182

-0.024
-0.019
-0.015
-0.012
-0.008
-0.008
-0.009
-0.007
-0.008
-0.007
-0.011
-0.005
-0.018

-0.019
-0.009
-0.008

Nonperforming Loan Ratio
Examined Industry Difference Examined Industry Difference

0.061
0.057
0.050
0.044
0.043
0.043
0.042
0.033
0.029
0.026
0.027
0.028
0.026

0.057 0.004
0.057 0.001
0.049 0.000
0.044 0.001
0.042 0.000
0.043 0.001
0.042 0.000
0.034 -0.001
0.029 0.000
0.025 0.000
0.027 0.000
0.028 0.000
0.026 0.001

Nonperforming Loan Ratio
Examined Industry Fraction Examined Industry Difference Examined Industry Difference

0.055
0.043
0.028

0.054 0.001
0.043 -0.000
0.028 0.000



Table6: ChangesBetween Examinationsin CAMEL Ratingsand Classified Asset Ratios

Year Number of

1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998

Period

Pre-crunch

Credit crunch

Boom

Banks

472
3816
5426
7258
7905
8072
8729
9364
8777
7754
7194
6277
5422

Number
of Banks
Examined
9714
31964
44788

CAMEL

Panel A

Total Classified Asset Weighted Classified

Upgrades Downgrades Constant Decreases Increases Decreases |ncreases

0.131
0.187
0.161
0.157
0.127
0.135
0.182
0.230
0.182
0.164
0.149
0.127
0.095

0.119 0.750
0.155 0.658
0.168 0.672
0.158 0.685
0.175 0.698
0.171 0.694
0.113 0.706
0.060 0.710
0.063 0.755
0.067 0.769
0.066 0.784
0.079 0.794
0.100 0.805
Panel B
CAMEL

Ratio Asset Ratio
0.523 0.477 0.511
0.583 0.417 0.591
0.576 0.424 0.586
0.554 0.446 0.563
0.526 0.474 0.533
0.513 0.487 0.522
0.557 0.443 0.564
0.675 0.325 0.678
0.701 0.299 0.691
0.645 0.355 0.643
0.589 0.411 0.575
0.576 0.424 0.568
0.557 0.443 0.553

Total Classified Asset

Ratio

Upgrades Downgrades Constant Decreases Increases

0.170
0.151
0.165

0.160
0.153
0.070

0.670
0.696
0.764

0.576
0.538
0.633

0.424
0.462
0.367

0.489
0.409
0.414
0.437
0.467
0.478
0.436
0.322
0.309
0.357
0.425
0.432
0.447

Weighted Classified

Asset Ratio

Decreases |ncreases

0.584
0.545
0.627

0.416
0.455
0.373



Variable Definitions and Sample Statisticsfor Supervisory Assessment Regressions

Name

Total Classified Assets

Weighted Classified Assets

CAMEL 1

CAMEL 2

CAMEL 3

CAMEL 4o0r 5

CAMEL SATISFACTORY

CAMEL UNSATISFACTORY

1986-1988

1989-1992
1993-1998

Individual Year dummies

Lagged Total Classified Assets,
Weighted Classified Assets,
CAMEL 1, CAMEL 2, CAMEL 3

Time Since Last Recorded
Examination

No Lagged Examination Data

Table7

Definition M ean

Std. Dev.

SUPERVISORY ASSESSMENTS OF BANK CONDITION

Proportion of loans classified as substandard, .060
doubtful or loss.

Weighted proportion of |oans classified, weights of .015
.2 on substandard, .5 on doubtful, and 1 on loss.

Dummy variable equal to 1 if CAMEL ratingisal. 275
Dummy variable equal to 1 if CAMEL ratingisa 2. 521
Dummy variable equal to 1 if CAMEL ratingisa 3. 128
Dummy variable equal to 1 if CAMEL ratingisa4 .075
or a5 (combined because there were so few 5s).

Dummy variable equal to 1 if CAMEL ratingisa 797
lora2.

Dummy variable equal to 1 if CAMEL ratingisa3, .203
4, 0r5.

TIME DUMMIES

Pre-Crunch Period. Thisis excluded as the base .216
period in the regressions.

Credit Crunch Period. .370
Banking Boom Period. 414
Included in some regressions.

LAGGED SUPERVISORY ASSESSMENTS

Lagged values of supervisory assessments for banks
with prior examination data, set to zero otherwise
(see no lagged examination data variable).

Y ears since last recorded examination, set to zero if .994
no prior data (see no lagged examination data

variable).

Dummy variable equal to 1 if no lagged .106

examination data are available.

.065

.020

447

.500

334

.264

403

143

412

483

493

701

.308



Name

occC

FDIC

FRB

STATE

Ln(GTA)

SIZE1

SIZE2

SIZE3

SIZE4

Table 7 (continued)
Variable Definitions and Sample Statistics

Definition M ean

SUPERVISORY AGENCY

Dummy variable equal to 1 if the OCC was the .248
lead agency in the exam.

Dummy variable equal to 1 if the FDIC was the .366
lead agency in the exam.

Dummy variable equal to 1 if the FRB wasthe .078
lead agency in the exam.

Dummy variable equal to 1 if State Agency or .308

Other Federal agency. Thisis excluded asthe
Base case.

BANK SIZE VARIABLES

Natural log of Gross Total Assets. 11.039
Dummy variable equal to 1 if GTA< $100 million 723
(excluded from regressions as base case).

Dummy variable equal to 1 if $100 million < GTA .245

< $1 billion.

Dummy variable equal to 1 if $1 billion< GTA < .028
$10 billion.

Dummy variable equal to 1 if $10 billion < GTA. .004

BANK BALANCE SHEET AND INCOME ITEMS

Total Capital Ratio, Tier 1 Capital Ratio,
Leverage Capital Ratio, Real Estate
Loang/Total Loans, Nonperforming
Loans/Total Loans, Off-balance Sheet
Items/Total Loans, Other Real Estate
Owned/Total Loans, Return on Assets, and
Volatile Liability Dependence. All arelagged
and all are included aslevel, trend, and peer
group percentile rank.

Std. Dev.

432

482

.268

461

1221

448

430

.164

.065



Table 7 (continued)
Variable Definitions and Sample Statistics

Name Definition M ean Std. Dev.

STATE AVERAGES OF BALANCE SHEET AND INCOME ITEMSTORS
State averages of the same variables as the
bank balance sheet and income items. These

variables are also lagged and all are included as
level, trend, and peer group percentile rank.

OTHER ECONOMIC ENVIRONMENT INDICATORS

Regional Dummies, State Income Growth and
State Unemployment Rate.

FUTURE PERFORMANCE

Future Nonperforming Loans Leadsof 1, 2, and 3 yearsincluded in .038 .036
regressions. Mean for lead 1 shown.

Future Charge-offs Leadsof 1, 2, and 3 yearsincluded in .005 .035
regressions. Mean for lead 1 shown.

Future Total Capital Ratio Leadsof 1, 2, and 3 yearsincluded in .169 .078
regressions. Mean for lead 1 shown.




Variable
1989-1992
1993-1998

Lagged classified assets

Lag CAMEL1

Lag CAMEL2

Lag CAMEL3

Years since last exam
No prior exam

oCcC

FDIC

FRB

Total classified assets
NPF, t+1

NPF, t+2

NPF, t+3
Charge-offs, t+1
Charge-offs, t+2
Charge-offs, t+3
Tota Capitad, t+1
Tota Capitad, t+2
Tota Capital, t+3

Adj. R-sq
Obs
-2LogL

Estimate

0.005211
-0.16131
10.29125

0.47908
0.699025
0.543288
-0.16398
0.744434
0.159995

0.11576
-0.00341

0.5202
107395

Total Classified Assets

Std. Error
0.017926
0.030755
0.112903
0.028467
0.026069
0.023706
0.005336
0.031395
0.010574
0.007679
0.014849

Estimate
0.01003
-0.13853
8.977898
0.42174
0.60777
0.464806
-0.09785
0.806143
0.168187
0.14295
0.008097

2.797067
0.559802
0.549363
1.293406
2.142689
0.611406
0.454978
0.576912
-0.04714

0.5312
67425

Std. Err.
0.018817
0.033097

0.12419
0.03119
0.02823
0.025212
0.007457
0.034212
0.013095
0.008797
0.016897

0.194073
0.201674
0.173385
0.192597
0.335742

0.21981
0.116291
0.123038
0.095274

Table8
Regressions of Supervisory Assessmentswith Period Dummies
Weighted Classified Assets

Estimate

0.046267
-0.15451
25.51462
0.103299
0.405948
0.385124

-0.1304
0.283331
0.151008
0.115969
0.024116

0.5027
107395

Std. Err.
0.018059
0.030464
0.400763
0.029719
0.027581
0.025478

0.00555
0.032533
0.010116
0.007836

0.01436

Estimate

0.057193
-0.11518
21.73203
0.084658
0.339049
0.334712
-0.06696
0.359236
0.154065

0.15533
0.024877

3.352305
0.965655
-0.27295

1.68188
2.430947
-0.00928
0.126771
0.917427
-0.36475

0.5182
67425

Std. Err.
0.018726
0.032515
0.435849
0.032084
0.029372
0.026676
0.007341
0.034756
0.012467
0.008961
0.016248

0.214042
0.217772
0.188366
0.224471
0.397049
0.184508
0.148643
0.157945
0.118142

Estimate

-0.3355
-0.1695
10.9414
6.2138
3.6971
1.9102
0.018
4.4846
-0.2793
-0.3258
-0.1479
-82.938

107396
101354.96

CAMEL

Std. Err. Estimate
0.0418 -0.1979
0.0719 -0.1268
0.3002 10.4541
0.0674 6.1182
0.0609 3.6969
0.052 1.9106
0.0143  -0.00672
0.0766 4.5068
0.0242 -0.3743
0.0208 -0.3874
0.0347 -0.1559
0.6564 -85.358
-0.00768
-1.4128
-4.2268
-20.087
-0.4434
3.9199
2.1243
-1.2946
-0.2707
67426
64756.72

Std. Err.
0.0489
0.0863
0.3654
0.0823
0.0731
0.0618
0.0192
0.0919
0.0318
0.0259
0.0431
0.8218
0.9653
0.9934
0.8816
1.9758
2.0324
2.1816
0.4814
0.4949
0.3772

All of these regressions a so include the following variables from the bank’ s Call Report: Total Capital Ratio, Tier 1 Capital Ratio, Leverage Capital Ratio, Real Estate Loans/Total Loans,
Nonperforming Loans/Total L oans, Off-balance Sheet Items/Total Loans, Other Real Estate Owned/Total Loans, Return on Assets, and Volatile Liability Dependence. All arelagged and all
areincluded aslevel, trend, and peer group percentile rank. State averages of all of theseitems (lagged levels, trends, and peer group percentileranks). State Income Growth and the State
Unemployment Rate are also included in all regressions.

The bold-faced type indicates statistical significance at the 5% level, two-sided.



Table9

Regressions of Changesin Lending and Assets on Lagged Changesin Supervisory Assessments and Other Variables

AC&| loans AReal Estate loans Al nstallment loans AU.S. Treasuries AGross Total Assets
Variable Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. Estimate Std. Err.
1988 -0.0015 0.00114 0.002607 0.001653 0.002231 0.001008 0.012822 0.001729 -0.09668 0.014974
1989 -0.00293 0.000906 0.003247 0.001313 0.002629 0.000801 0.01308 0.001374 -0.08817 0.011897
1990 -0.00249 0.000978 0.001078 0.001418 0.002106 0.000865 0.021528 0.001484 -0.07921 0.012847
1991 -0.00547 0.000868 0.002569 0.001257 -0.00152 0.000767 0.023579 0.001316 -0.08796 0.011391
1992 -0.00351 0.000899 0.00462 0.001302 -0.00242 0.000795 0.027741 0.001363 -0.06352 0.011802
1993 -0.00224 0.000932 0.004634 0.001351 0.000208 0.000824 0.023088 0.001413 -0.071 0.012238
1994 -0.00119 0.000897 0.003448 0.0013 0.00389 0.000793 0.026555 0.00136 -0.0726 0.011779
1995 0.002087 0.000916 0.002035 0.001327 0.004961 0.00081 0.011197 0.001389 -0.06194 0.012027
1996 0.001892 0.000878 0.002887 0.001273 0.003276 0.000777 0.01199 0.001332 -0.05113 0.011532
1997 0.002663 0.000926 0.011934 0.001342 0.00199 0.000819 0.000216 0.001404 0.017994 0.012157
1998 0.002332 0.000816 0.01318 0.001182 0.00018 0.000721 -0.00477 0.001237 0.070603 0.010709
CAMEL upgrade, t-1 -0.00437 0.000354 -0.00178 0.000514 -0.00347 0.000313 0.002534 0.000537 -0.00173 0.004653
CAMEL upgrade, t-2 -0.00057 0.000363 -0.00346 0.000526 -0.00023 0.000321 0.000831 0.00055 -0.01895 0.004763
CAMEL upgrade, t-3 0.000158 0.000357 -0.00091 0.000518 0.000357 0.000316 -0.00016 0.000542 -0.00329 0.004692
CAMEL downgrade, t-1 -0.00088 0.000432 0.010906 0.000625 0.001593 0.000382 -0.0027 0.000654 0.060737 0.005666
CAMEL downgrade, t-2 -0.00137 0.000447 -0.00258 0.000647 0.000706 0.000395 0.003478 0.000678 -0.03283 0.005867
CAMEL downgrade, t-3 -0.00137 0.000444 -0.00147 0.000644 -0.00046 0.000393 0.002855 0.000674 -0.0222 0.005835
Changein total classified assets, t-1 -0.02704 0.003844 -0.08794 0.005569 -0.05641 0.003398 0.037958 0.005828 -0.39303 0.050464
Changein total classified assets, t-2 -0.0421 0.003973 -0.03533 0.005757 -0.03303 0.003513 0.028004 0.006024 -0.14216 0.052161
Changein total classified assets, t-3 -0.01597 0.003834 -0.01775 0.005555 -0.01677 0.00339 0.009414 0.005813 -0.18002 0.050334
Adj R-sq 0.0309 0.0366 0.0202 0.0449 0.0194 0.0309
Obs 79960 79960 79960 79960 79960 79960

All of these regressions also include three years of lagged changes of the following balance sheet variables: Total Capital Ratio, Tier 1 Capital Ratio, Leverage Capital Ratio, Real Estate Loans/Total
Loans, Nonperforming Loans/Total Loans, Off-balance Sheet Items/Total Loans, Other Real Estate Owned/Total Loans, Return on Assets, and Volatile Liability Dependence. Three years of lagged
changes of the state averages of all of these items as well as three years of lagged changes of state averages of CAMEL and total classified assets, State Income Growth and the State Unemployment Rate
areaso included in al regressions.

The bold-faced type indicates statistical significance at the 5% level, two-sided.



Table 10

Regressions of Changesin Performance on Lagged Changesin Supervisory Assessments and Other Variables

ANonperforming L oans AChar ge-offs ATotal Capital
Variable Estimate Std. Err. Estimate Std. Err. Estimate Std. Err.

1988 -0.0008 0.000505 -0.00086 0.000391 0.011116 0.001117
1989 -0.00066 0.000401 3.41E-05 0.00031 0.012442 0.000888
1990 -0.00039 0.000433 -0.00019 0.000335 0.00857 0.000959
1991 -0.00031 0.000384 0.000207 0.000297 0.013028 0.00085
1992 -0.0009 0.000398 0.000461 0.000308 0.016657 0.000881
1993 -0.00048 0.000412 -4.9E-06 0.000319 0.014444 0.000913
1994 -0.0004 0.000397 6.26E-05 0.000307 0.010648 0.000879
1995 4.54E-05 0.000405 0.000406 0.000314 0.009896 0.000898
1996 -0.00024 0.000389 0.000339 0.000301 0.00954 0.000861
1997 -0.00027 0.00041 0.000221 0.000317 -0.02143 0.000907
1998 -0.00072 0.000361 0.000211 0.000279 0.014723 0.000799
CAMEL upgrade, t-1 -0.00108 0.000157 -0.00044 0.000121 0.006821 0.000347
CAMEL upgrade, t-2 -0.00062 0.00016 -0.00036 0.000124 0.001418 0.000355
CAMEL upgrade, t-3 -0.00066 0.000158 -0.00042 0.000122 4.66E-05 0.00035
CAMEL downgrade, t-1 0.001639 0.000191 0.001638 0.000148 -0.00736 0.000423
CAMEL downgrade, t-2 0.000592 0.000198 0.000402 0.000153 -0.00022 0.000438
CAMEL downgrade, t-3 -0.00051 0.000197 -0.00068 0.000152 0.001562 0.000435
Changein total classified assets, t-1 0.083329 0.0017 0.026872 0.001317 0.03454 0.003766
Changein total classified assets, t-2 0.019455 0.001757 0.011038 0.001361 0.016247 0.003892
Changein total classified assets, t-3 -0.00539 0.001696 -0.00696 0.001313 0.013343 0.003756
Adj R-sq 0.0882 0.0226 0.4184

Obs 79959 79960 79960

All of these regressions also include three years of lagged changes of the following variables: Total Capital Ratio, Tier 1 Capital Ratio, Leverage Capital Ratio, Real Estate Loans/Total Loans,
Nonperforming Loans/Tota Loans, Off-balance Sheet Items/Total Loans, Other Real Estate Owned/Total Loans, Return on Assets, and Volatile Liability Dependence. Three years of lagged changes of
the state averages of all of these items as well as three years of lagged changes of state averages of CAMEL and total classified assets, State Income Growth and the State Unemployment Rate are also
included in all regressions.

The bold-faced type indicates statistical significance at the 5% level, two-sided.



