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Abstract

On-site examinations are regulators' primary tool for monitoring the ®nancial condition of federally insured

depository institutions. In this paper, we assess the speed with which the information content of the supervisory

rating assigned during bank examsÐthe CAMEL ratingÐdecays. This is an important issue because cost and

regulatory burden considerations often cause CAMEL ratings to be assigned relatively infrequently. As a

benchmark for information content, we use econometric forecasts of bank failures generated by applying a probit

model to publicly available accounting data. When compared with all CAMEL ratings available at a given point in

time, the econometric forecasts provide a more accurate indication of failure. Further analysis reveals that this

overall ®nding re¯ects the tendency for a CAMEL rating's information content to deteriorate noticeably

beginning in the second or third quarter after the rating initially was assigned.

1. Introduction

In evaluating the ®nancial performance and condition of banks, regulators use a

combination of on-site examinations and off-site surveillance systems. During an on-site

exam, regulators visit a bank's of®ces to evaluate its ®nancial soundness and compliance

with laws and regulatory policies, to assess the quality of its management team, and to

evaluate its systems of internal control. Based on the ®ndings of the exam, regulators

assign the bank a composite rating, known by the acronym CAMEL, which refers to the

®ve components of the regulatory rating system: capital adequacy, asset quality,

management, earnings, and liquidity.1 Because ®nancial conditions often change rapidly,

the supervisory ratings assigned to banks on the basis of on-site exams would not be

expected to remain applicable for long periods of time. For this reason, the Federal Deposit

Insurance Corporation Improvement Act of 1991 (FDICIA) mandated annual exams.2

However, the speed with which a bank's ®nancial condition can change may at times

reduce the applicability of even annual exam ratings, thereby creating a potentially

important role for more frequent off-site monitoring. In this regard, regulators long have

relied on off-site monitoring systems, or early warning models, to supplement the CAMEL

ratings derived from periodic on-site exams and to provide up-to-date assessments of the

®nancial status of individual banks. A recent example of this type of off-site monitoring



system is the Federal Reserve's Financial Institutions Monitoring System (FIMS), which

was implemented in 1993.3

Even though several empirical studies have assessed the information content of

regulatory ratings, few have attempted to measure the speed with which changing ®nancial

conditions may reduce a CAMEL rating's applicability. Based on regressions explaining

the rates paid on certi®cates of deposit, Cargill (1989) concludes that CAMEL ratings are

primarily proxies for market information. In contrast, Hirschhorn (1987), Flannery and

Houston (1994), and Berger and Davies (1994) provide evidence that on-site bank

examinations lead to the dissemination of private (i.e. con®dential regulatory) information

about the ®nancial condition of individual banks. Berger and Davies argue that changes in

con®dential examination ratings are re¯ected in subsequent changes in the information

publicly available from the quarterly Reports of Condition and Income (call report) that

banks ®le with the regulatory agencies. Changes in call report data, such as adjustments to

nonperforming assets, reserves, capital, net income, and other ®nancial measures, act as a

conduit transmitting a portion of exam results to the public. However, Berger, King, and

O'Brien (1991) and Jones and King (1995) ®nd evidence that ®nancial reports using book

values often overstate a bank's true market-value ®nancial condition, pointing to the need

for frequent exams. Similarly, the Federal Deposit Insurance Corporation (1997) argues

that reductions in examiner resources and associated increases in the average interval

between on-site exams made it dif®cult for regulators to identify emerging banking

dif®culties during the 1980s and most likely raised the ®nal cost of resolving the banking

problems of that decade.

In this paper, we empirically assess the degree to which the ability of off-site monitoring

systems to predict bank failures provides a valuable supplement to on-site exams. Our

assessment is based on the speed with which changing ®nancial conditions reduce the

accuracy of CAMEL ratings in anticipating bank failure. As a benchmark for information

content, we use forecasts of bank failures produced by applying a probit model to publicly

available accounting data. A previous study by Gilbert and Park (1994) concluded that off-

site monitoring systems frequently provide an earlier indication of ®nancial deterioration

at banks that ultimately fail than on-site exams.

The on-site examination process and the CAMEL ratings it generates have numerous

important uses, the full treatment of which is beyond the scope of this paper.4 Re¯ecting

the scope of on-site exams, CAMEL ratings incorporate a bank's ®nancial condition, its

compliance with laws and regulatory policies, and the quality of its management and

systems of internal control. Regulators do not expect all poorly rated banks to fail but

rather focus attention on early intervention and take action designed to return troubled

banks to ®nancial health. Given the multiple dimensions of CAMEL ratings, their primary

purpose is not to predict bank failures.

Nevertheless, success in discriminating between failing and surviving banks provides a

convenient metric for assessing the speed with which changing ®nancial conditions can

reduce the applicable information content of previously assigned CAMEL ratings. And

relative accuracy in anticipating bank failure is a particularly suitable measure of the

importance of early warning models as a supplement to exam ratings. Our analysis takes

into account the length of time between on-site exams and subsequent failures, de®ned

here as regulatory closures.5 If changing ®nancial conditions reduce the information

104 REBEL A. COLE AND JEFFERY W. GUNTHER



content of previously assigned CAMEL ratings, then any tendency for our off-site

econometric model to identify failures more accurately than assigned CAMEL ratings

should be greater for banks with relatively distant exam dates.

Our ®ndings for the 1988±1992 period suggest that the information content of exam

ratings can decay fairly quickly. For the two-year period from the second quarter of 1988

through the ®rst quarter of 1990, the ability of exam ratings to discriminate between failing

and surviving banks matches or exceeds that of our off-site monitoring system only when

the ratings are no more than two quarters old. For the period beginning with second-quarter

1990 and ending in ®rst-quarter 1992, the ability of exam ratings to identify failures

matches the accuracy of our econometric forecasts only when the ratings are no more than

one quarter old. These ®ndings point to a large role for off-site early warning models in the

pivotal supervisory task of identifying emerging bank failures.

2. An early warning model

Various off-site monitoring models have been developed by the regulatory agencies to

complement the CAMEL rating system. Most have relied on call report data. The success

of these systems in identifying emerging problems obviously hinges on the degree to

which the banks report their ®nancial results truthfully and accurately during the periods

between on-site exams.

For this study, we develop a parsimonious econometric model of bank failure to serve as

our early warning model. Re¯ecting the binary nature of our dependent variable, we use

the probit model to estimate the relationship between a set of ®nancial ratios measured at

year-end 1985 for all 13,966 U.S. insured commercial banks and the likelihood of bank

failure during the two-year period from the second quarter of 1986 through the ®rst quarter

of 1988.6 We repeat this exercise using the ®nancial ratios measured at year-end 1987 and

bank failures during the period from second-quarter 1988 through ®rst-quarter 1990.

In the probit model, we specify an unobservable index variable as a linear function of

bank-speci®c characteristics and a disturbance term. Following standard practice, we

assume positive values of the index variable are associated with failure, while nonpositive

values are associated with survival. The resulting likelihood function is based on the

standard normal cumulative distribution function. We maximize the likelihood function

using the iteratively reweighted least squares algorithm.

We use seven ®nancial variables, each measured as a percentage of gross assets (net

assets plus reserves), to characterize the ®nancial position of individual banks. Measures

of capital adequacy, asset quality, earnings, and liquidityÐfour of the ®ve components

of the CAMEL rating systemÐare utilized.7 These types of variables have been found

signi®cant in previous studies of bank failure (see, e.g., Sinkey, 1975; Bovenzi, Marino,

and McFadden, 1983; Korobow and Stuhr, 1983; Gajewski, 1989; Demirguc-Kunt, 1989;

Thomson, 1992; Cole and Gunther, 1995).

The expected effects on bank failure of capital adequacy, asset quality, and earnings

are as follows. Total equity capital acts as a buffer protecting a bank's solvency against

®nancial losses and is expected to reduce the probability of failure. Asset quality

dif®culties are measured by loans 90 days or more past due, nonaccrual loans, and other
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real estate owned, which consists primarily of foreclosed real estate assets. A positive

relationship is expected between asset quality problems and the probability of failure.

High net income generally re¯ects a lack of ®nancial dif®culties and so is expected to

reduce the likelihood of failure.

We use two measures of bank liquidity: investment securities and large certi®cates of

deposit ($100,000 or more). On average, investment securities tend to be more liquid

than loans and enable a bank to minimize ®re-sale losses when responding quickly to

unexpected demands for cash. In contrast, a reliance on purchased funds, such as large

certi®cates of deposit, rather than core deposits, often re¯ects aggressive ®nancial

strategies and typically entails higher and more variable levels of interest expense. As a

result, the probability of failure should depend negatively on investment securities and

positively on large certi®cates of deposit.

As shown in table 1, the estimation results indicate that the variables included in the

model are important indicators of bank survivability and that each affects the probability

of failure in the expected fashion for both periods examined. Each variable is signi®cant at

the 1% level for both of the time periods we examine, and each consistently possesses the

expected sign.

The coef®cients in column 1 of table 1 were used in conjunction with year-end 1987

®nancial data to generate out-of-sample forecasts of the probability of failure for

individual banks over the two-year period from the second quarter of 1988 through the ®rst

quarter of 1990. Similarly, the coef®cients in column 2 of table 1 were used in conjunction

Table 1. Estimation results for the probit model of bank failure

Variable 1985 Data 1987 Data

Intercept ÿ 1.83 ÿ 1.59

(0.13) (0.13)

Equity capital ÿ 9.55 ÿ 11.49

(1.32) (1.43)

Past due loans 19.43 18.29

(1.98) (2.64)

Nonaccrual loans 12.15 10.78

(1.38) (1.61)

Other real estate owned 10.31 11.81

(2.01) (1.48)

Net income ÿ 7.84 ÿ 6.96

(1.37) (1.60)

Investment securities ÿ 1.36 ÿ 2.48

(0.29) (0.31)

Large certi®cates of deposit 2.34 2.50

(0.25) (0.27)

R2 0.38 0.49

Notes: Standard errors are in parenthesis. R2� 1ÿLO/Lo, where LO is the value of the log-

likelihood function maximized with respect to both the intercept and the explanatory

variables, and Lo is the value of the log-likelihood function maximized with respect to the

intercept parameter alone. All variables are measured as a percentage of gross assets.
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with year-end 1989 ®nancial data to generate a second set of out-of-sample forecasts for

the period from second quarter 1990 through ®rst quarter 1992. A comparison of the

predicted probabilities of failure for each of the two forecast periods with the failures that

actually occurred establishes a sense of the early warning model's predictive accuracy.

3. The information content of CAMEL ratings

Regulators use the information obtained through on-site exams to rate the ®ve components

of bank performance included in the CAMEL rating systemÐcapital adequacy, asset

quality, management, earnings, and liquidityÐon a scale of 1 to 5 as follows: 1, strong

performance; 2, satisfactory performance; 3, performance that is ¯awed to some degree;

4, marginal performance that is signi®cantly below average; and 5, unsatisfactory

performance that is critically de®cient and in need of immediate remedial action.

Once the ®ve component ratings have been assigned, a composite, or overall rating is

derived, again on a scale from 1 to 5. The ®ve composite rating levels are described as

follows in the Commercial Bank Examination Manual prepared by the Board of Governors

of the Federal Reserve System: 1, an institution that is basically sound in every respect; 2,

an institution that is fundamentally sound but has modest weaknesses; 3, an institution

with ®nancial, operational, or compliance weaknesses that give cause for supervisory

concern; 4, an institution with serious ®nancial weaknesses that could impair future

viability; and 5, an institution with critical ®nancial weaknesses that render the probability

of failure extremely high in the near term.

The ability to predict bank failures provides a measure of the information content of

CAMEL ratings and establishes a basis for evaluating the value of off-site monitoring

systems as a supplement to the CAMEL rating system. Exams usually are conducted on an

annual or less frequent basis, and the resulting CAMEL ratings are assigned only after the

exams have been completed. As a result, the most recent ratings available on a given date

may be based on exams completed a few days, a few months, or even a few years earlier.

Given that ®nancial conditions are subject to frequent and sometimes severe change, we

expect the relative accuracy of a CAMEL rating in identifying failure to be a decreasing

function of the length of time since the rating was assigned.

To test this hypothesis, we assess the relative accuracy of the CAMEL ratings on

individual banks at year-end 1987 in predicting failures during the two-year period from

the second quarter of 1988 through the ®rst quarter of 1990.8 Whereas 2,254 of the 9,880

examination ratings for year-end 1987 were based on ®nancial data from the fourth quarter

of that year, the majority of ratings available at year-end 1987 were based on ®nancial data

from the previous quarters. The CAMEL ratings based on exams conducted near the end of

1987 may be expected to provide a better indication of survivability than those based on

earlier exams.

This exercise then is repeated for the CAMEL ratings at year-end 1989. That is, we

assess the relative accuracy of the year-end 1989 ratings in predicting failures during the

two-year period from the second quarter of 1990 through the ®rst quarter of 1992. The

ratings based on exams conducted near the end of 1989 may be expected to provide a

better indication of survivability than those based on earlier exams.
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3.1. Out-of-sample results using 1987 data

Although it is a simple matter to rank the banks based on the predicted probabilities of

failure generated by the probit model, establishing a comparable ranking based on the

CAMEL rating data is more dif®cult. To produce such a ranking, we ®rst sort the 9,880

banks, for which we are able to obtain CAMEL rating data at year-end 1987, from worst to

best based on their composite CAMEL ratings.9 This sorting procedure produces ®ve

groups of banks with a declining likelihood of failure but does not identify differences in

the likelihood of failure within each of the ®ve composite rating groups. In an attempt to

identify such differences for banks possessing the same composite rating, we use the

separate component ratings assigned by examiners for each of the ®ve performance

categories included in the CAMEL rating system. More speci®cally, after we sort the

banks from worst to best composite CAMEL ratings, we then sort the banks within each of

the ®ve composite ratings from worst to best, based on the equally weighted arithmetic

average of their component CAMEL ratings.10 Examiners typically do not view the

average component rating as a basis for ranking banks within each composite rating class,

but some such ranking procedure is necessary to form a comparison with the results of our

off-site monitoring system. However, even this ranking procedure generates ties for banks

with the same composite rating and the same average component rating. As a result, the

banks are sorted randomly within groups possessing the same composite and component

ratings. Using the resulting overall ranking as our guide, we expect the banks with the

worst CAMEL ratings to be the most likely to fail.

Figure 1 shows the accuracy of both the probit model and the year-end 1987 CAMEL

ratings in identifying failures during the subsequent two-year period (April 1988±March

1990). The vertical axis of ®gure 1 measures the proportion of failed banks identi®ed as

surviving, which we will refer to as the type-1 error rate, and the horizontal axis measures

the proportion of surviving banks identi®ed as failed, or the type-2 error rate. The bank

failure data are collected from FDIC press releases. Of the 9,880 banks in our sample, 244

failed during the two-year period (April 1988±March 1990) examined.

Both the probit model and the CAMEL ratings are fairly accurate in identifying failures,

as indicated by the high degree of curvature in the trade-off between the type-1 and type-2

error rates. However, for any given level of type-2 error, the probit model identi®es

failures more accurately. At a type-2 error rate of 10%, the probit model's estimates

misclassify 9.8% of the bank failures, whereas the CAMEL ratings misclassify 22.5%.

Based on the standard chi-square test for pair-matched samples, this difference is highly

signi®cant, with a test statistic of 20.4.

To provide an indication of how much better more recently assigned CAMEL ratings

identify failing banks, we limit the sample to CAMEL ratings based on ®nancial data from

the fourth quarter of 1987. Of the 9,880 U.S. insured commercial banks used in this

analysis, 2,254 had CAMEL ratings based on ®nancial data from the fourth quarter. In

®gure 2, we plot the difference in type-1 error rates, for each level of type-2 error, between

the ranking based on CAMEL ratings assigned as of the fourth quarter and the ranking

based on the probit model forecasts. The difference in type-1 error rates for the banks with

CAMEL ratings assigned as of the fourth quarter is represented by the thinnest solid line in

®gure 2. Positive values for the difference in type-1 error rates correspond to relatively
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high levels of accuracy for the probit model, while the reverse is true for negative values.

The probit model appears to be slightly more accurate at low levels of type-2 error.

However, overall the two rankings identify failures equally well, as indicated by the

tendency for the difference in type-1 error rates to fall in both positive and negative

territory, while never straying far from zero.

This ®nding for banks examined in the fourth quarter contrasts with the results based

on the full sample of banks. As shown by the thickest solid line in ®gure 2, the difference

in type-1 error rates for the full sample of banks is consistently nonnegative and reaches a

maximum of about 17 percentage points, re¯ecting the probit model's relatively high level

of accuracy when applied to all banks, irrespective of exam date.

However, the results for recently examined banks at times may attribute a higher degree

of accuracy to the off-site monitoring system than could be achieved in actual practice.

Banks that are discovered to have underreported credit dif®culties often are required to

re®le their most recent call report. As a result, the call report data for some of the banks we

analyze may have been revised, so they may not re¯ect the information actually available

to analysts during the historical period we study. These considerations suggest that, in

practice, the accuracy of recently assigned CAMEL ratings in identifying failures may

exceed the accuracy of off-site monitoring systems.

We now augment the sample of banks rated as of fourth quarter 1987 with banks rated

as of the third quarter of that year. Of the 9,880 insured commercial banks used in this

analysis, 4,529 had CAMEL ratings based on ®nancial data from the third or fourth

quarter. Once again, we sort these individual banks from worst to best, based on their

composite CAMEL ratings and average component CAMEL ratings, with the expectation

that those with the worst ratings would be the most likely to fail during the two-year period

from second quarter 1988 through ®rst quarter 1990. The on-site and off-site systems'

levels of accuracy again are comparable, with little difference overall between the type-1

error rates, as shown by the thin dotted line in ®gure 2.

Substantial differences in accuracy occur only when we enlarge the sample of banks

rated as of the third or fourth quarter of 1987 with banks rated as of the second quarter of

that year. Of the 9,880 insured commercial banks used in this analysis, 6,358 had CAMEL

ratings based on ®nancial data from the second, third, or fourth quarter of 1987. When the

banks with three-quarter-old CAMEL ratings are included in the analysis, the accuracy of

the CAMEL ratings in identifying bank failures is appreciably less than that of the

forecasts generated by the off-site monitoring system, as shown in ®gure 2. Hence, there is

a substantial reduction in the relative ability of CAMEL ratings to identify bank failures

when the sample of banks with exams conducted one and two quarters earlier is

augmented with banks examined three quarters earlier.

The deterioration in the accuracy of CAMEL ratings continues when banks with four-

quarter-old CAMEL ratings are included in the analysis. Of the 9,880 banks analyzed,

7,872 had CAMEL ratings based on ®nancial data from the ®rst through fourth quarters of

1987. For this broader sample of banks, the ratings from the off-site monitoring system are

substantially more accurate in identifying bank failures than the CAMEL ratings. The

reduction in accuracy attributable to relatively old CAMEL ratings causes the overall

accuracy of CAMEL ratings to fall substantially below that of the off-site monitoring

system.11

PREDICTING BANK FAILURES 111



These results indicate that the applicable information content of CAMEL ratings can

deteriorate rather quickly, pointing to the conclusion that off-site monitoring systems

provide regulators with valuable information on bank survivability over and above the

information generated by the on-site examination process.

3.2. Out-of-sample results using 1989 data

We now sort the 12,198 banks for which we are able to obtain year-end 1989 CAMEL

rating data from worst to best, based on their composite CAMEL ratings.12 We again sort

these banks within each of the ®ve possible composite ratings from worst to best, based on

the arithmetic average of their ®ve component CAMEL ratings.

Figure 3 shows the accuracy of the probit model and year-end 1989 CAMEL ratings in

identifying failures during the subsequent two-year period of interest (April 1990±March

1992). Consistent with our results based on the 1987 data, both the probit forecasts and the

CAMEL ratings again are fairly accurate in identifying failures, with the probit model

producing more accurate results. For a type-2 error rate of 10%, the probit model's

estimates misclassify 7.9% of the bank failures, whereas the CAMEL ratings misclassify

20.3%. Based on the standard chi-square test for pair-matched samples, this difference is

highly signi®cant, with a test statistic of 23.4.

Of the 12,198 insured commercial banks used in this analysis, 2,794 had CAMEL

ratings based on ®nancial data from fourth quarter 1989. In ®gure 4, we plot the difference

in type-1 error rates, for each level of type-2 error, between the ranking based on CAMEL

ratings assigned as of the fourth quarter and the ranking based on the probit model

forecasts. Consistent with our results for the 1987 data, neither ranking dominates for all

levels of type-2 error.

Next, we enlarge the sample of banks rated as of fourth quarter 1989 with banks rated as

of the third quarter of that year. Of the 12,198 banks analyzed, 5,808 had CAMEL ratings

based on ®nancial data from the third or fourth quarter. In contrast to our results based on

the 1987 data, the probit model forecasts now are noticeably more accurate for most levels

of type-2 error than the ranking based on CAMEL ratings. That is, for the 1989 data, a

substantial reduction in the relative ability of CAMEL ratings to identify bank failures

occurs when the sample including only exams conducted one quarter earlier is enlarged to

include exams conducted two quarters earlier.

Consistent with our previous results, this difference in accuracy becomes greater when

banks with a most recent exam dated three quarters before the forecast period also are

included in the analysis. Of the 12,198 banks analyzed, 8,536 had CAMEL ratings based

on ®nancial data from the second, third, or fourth quarter of 1989. When the banks with

three-quarter-old CAMEL ratings are included in the analysis, the accuracy of the CAMEL

ratings in identifying bank failures is appreciably less than that of the forecasts generated

by the off-site monitoring system, as shown in ®gure 4. And the same is true when banks

with four-quarter-old CAMEL ratings are included. Of the 12,198 insured commercial

banks analyzed, 10,404 had CAMEL ratings based on ®nancial data from the ®rst through

fourth quarters of 1989.
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4. Conclusion

The ®ndings reported here suggest that the information content of the CAMEL ratings

derived from on-site bank examinations can decay fairly rapidly. For the two periods we

examine, second quarter 1988 through ®rst quarter 1990 and second quarter 1990 through

®rst quarter 1992, the ability of CAMEL ratings to identify bank failures matches or

exceeds that of our off-site econometric model only when the ratings are based on exams

conducted no more than one or two quarters prior to the forecast period. For the banks with

ratings more than one or two quarters old, the probit model provides a more accurate

indication of survivability.

Even though these results highlight the usefulness of even relatively simple off-site

monitoring systems as a complement to on-site exams, the ®ndings of this study should

not be construed as detracting from the critical dependence of a successful banking

supervision program on the examination process. The examination process and the

CAMEL ratings it generates have numerous important uses, many of which are quite

distinct from the relatively narrow task of identifying bank failures. Moreover, off-site

monitoring systems, such as the one used here, depend on the integrity of accounting data,

which is enhanced through periodic exams.

It should also be noted that, by limiting our focus to 1988±1992, a relatively compact

period of rapid changes and ®nancial dif®culties in the banking sector, the analysis here

may not be representative of more ``normal'' periods. The early warning model we use is

based on estimates of the relationship between ®nancial variables and bank failures.

However, from the mid-1940s until the early 1980s, no more than 20 bank failures

occurred in any one year. Similarly, in 1993 and 1994, there were only 42 and 13 bank

failures, respectively. The paucity of recent failures effectively precludes efforts to update

the model. Whether off-site monitoring systems, based on the failure experience of the

1980s and early 1990s, are capable of accurately identifying any relatively far removed

failures that might emerge in the future is an open question.
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Notes

1. The CAMEL rating system was revised on January 1 1997, to include a sixth component. The new S
component focuses on the sensitivity of individual banks to market risk, such as the risk arising from

changes in interest rates. This study focuses on the original CAMEL rating system because that was the

rating system used during the period investigated. Because the original CAMEL rating system implicitly
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considered factors related to market risk, the introduction of the S component in the revised rating system,

CAMELS, is not expected to result in signi®cant changes to composite ratings.

2. Although generally requiring annual on-site exams, FDICIA permits banks that are small, well-capitalized,

and highly rated to be examined only once every 18 months. Depositories classi®ed by regulators as

``problem banks''Ðthose with composite CAMEL ratings of 4 or 5Ðtypically are examined twice per year.

3. The Fed uses FIMS not only to track the ®nancial condition of individual banks and banking organizations

between on-site exams but also to direct examination resources. An overview of FIMS is provided by Cole,

Cornyn, and Gunther (1995).

4. A detailed overview of the rating system, as revised on January 1 1997, is found on pages 67021±29 of the

Federal Register, Vol. 61, No. 245, December 19 1996.

5. It is important to note that regulatory closure typically occurs at some point after a depository institution

becomes insolvent on a market-value, or even book-value, basis. For example, Cole (1993) reports that the

average thrift closed during the 1980s had been insolvent for 18 months at the time of closure. Even though

bank regulators did not grant capital forbearance to such an extreme degree as thrift regulators, they often

did not close banks at the time of insolvency, as evidenced by the billions of dollars in losses incurred by the

FDIC bank insurance fund. For the purposes of this study, the lag between insolvency and regulatory closure

may impart a bias against the accuracy of CAMEL ratings, if examiners rate the likelihood of insolvency

rather than the likelihood of closure.

6. Failures are identi®ed starting in the second quarter of 1986, rather than the ®rst quarter, to impose a one-

quarter lag in the estimated relationship. Edited call report data generally are not available until 45±70 days

after the end of each quarter. Failures occurring in the ®rst quarter are excluded from the analysis.

7. It is not dif®cult to envision numerous additional variables as potential candidates for inclusion in our bank

failure model. However, we feel that the relatively parsimonious model we employ is well suited for this

study. To the extent that the inclusion of additional variables could improve the model's accuracy, our

comparison of on- and off-site monitoring systems understates the value of early warning models.

8. Three primary dates typically are associated with an exam: the start date, the end date, and the ``as of'' date.

The ``as of'' date derives its name from the fact that it is the date for the ®nancial data on which the

CAMEL rating is based. We use the ``as of'' date to match CAMEL ratings with the forecasts from our off-

site monitoring system, which also are dated based on the date of the ®nancial data used. As a result, the

date of a CAMEL rating does not imply that the rating actually was available at that time, because a lag

naturally would occur between the date of the ®nancial data used and the date on which the CAMEL rating

actually was assigned. The dates given in the text for the CAMEL ratings should be interpreted with this

processing lag in mind. The one-quarter lag between the date of the CAMEL ratings and the start of our

forecast period accommodates the expected processing lag.

9. The number of banks included in our analysis is limited by our access to historical CAMEL rating data. Of

the 13,365 U.S. insured commercial banks possessing a call report for year-end 1987 and also meeting the

other requirements of our study, we were able to obtain year-end 1987 CAMEL ratings for 9,880, or 74%.

Of the 9,880 banks, 9,740 were rated based on a ``full scope'' exam, another 134 had ratings associated

with ``limited scope'' exams, and the remaining 6 were the subject of ``targeted'' exams, which focus

exclusively on speci®c areas of supervisory concern. The results reported here are qualitatively identical

when the analysis is limited to ``full scope'' exams.

10. Although the equal treatment of the ®ve component ratings is somewhat arbitrary, we also used several

alternative schemes to weight the ®ve component ratings. The results are not qualitatively different when

alternative schemes are used.

11. For example, looking separately at the 2,008 banks with CAMEL ratings based on ®nancial data from 1986

or earlier, the 10% with the worst CAMEL ratings includes only 59% of the subsequent failures, whereas the

10% with the highest probabilities of failure, as generated by the probit model, includes 95% of the

subsequent failures. Similarly large differences in accuracy occur for banks examined in the ®rst and second

quarters of 1987. The CAMEL ratings' level of accuracy in identifying failures tends to decline as the time

since the last exam increases, whereas, interestingly, the probit model's level of accuracy is fairly uniform

across the groupings based on exam date.

12. Of the 12,442 U.S. insured commercial banks possessing a call report for year-end 1989 and also meeting

the other requirements of our study, we were able to obtain year-end 1989 CAMEL ratings for 12,198, or
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98%. Of these 12,198 banks, 251 failed during the two-year period examined. Also, of the 12,198 banks,

7,912 were rated based on a ``full scope'' exam. The results reported here are qualitatively identical when

the analysis is limited to ``full scope'' exams.
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