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Do Local Economic Data Improve Off-Site
Bank-Monitoring Models?
��������	�
�����		����������������������������������	���

* Daniel A. Nuxoll is Senior Economist, John O'Keefe is Chief of the Financial
Risk Measurement Section, and Katherine Samolyk is Senior Financial
Economist in the Division of Insurance and Research, Federal Deposit
Insurance Corporation.  The views expressed here are those of the authors
and not necessarily those of the Federal Deposit Insurance Corporation or its
staff.

1 For discussions of off-site monitoring models, see: Cole, Cornyn, and Gunther
(1995); Gilbert, Meyer, and Vaughan (1999); and Reidhill and O'Keefe (1997).
2 Samolyk (1994a) finds linkages between state banking conditions and state
personal-income growth during the 1980s and early 1990s that are consistent
with the existence of a regional credit channel.  Neely and Wheelock (1997)
conclude that the dispersions in state-level bank earnings can be attributed
largely to disparities in state economic conditions; similarly, Samolyk (1994b)
finds that state economic conditions explain significant amounts of observed
differences in bank asset quality and bank profitability during the1980s and
the early 1990s.  
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Conceptual Link between Local Economic
Conditions and Bank Performance
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3 But since bank failure is an extreme event, its correla-
tion with standard measures of local economic conditions
(such as income growth or unemployment rates) may be
more complex than the correlation of continuous perform-
ance measures, such as bank asset-quality ratios.  In addi-
tion, external capital injections or friendly mergers can
prevent bank failures from occurring.

Figure 1

Profitability
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Asset Quality
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Bank
Risk-Management

Practices and
Profit Strategies

Local
Economic
Conditions

Using Economic Data to Monitor Bank Risk

4 CAMEL stands for Capital, Asset quality, Management, Earnings, and Liquidity.  In 1997, the rat-
ings became CAMELS with the addition of a market Sensitivity rating.  However, because most of
our data are from the period before 1997, we refer to CAMEL ratings.
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Predicting Bank Failures
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5 State-level economic variables can contribute to off-site
monitoring models without being perfect measures of the
relevant economic conditions because they bear on all
banks.  What is necessary is only that the economic vari-
ables provide reasonable approximations of the relevant
"local" conditions for most banks in the sample.
6 In contrast, although employment and (annual) income
data are produced at the county level, the latter are not
available until 18 months after the end of the year.
7 For more detail, see Nuxoll (2003).
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A. Texas
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B. Massachusetts
Boom to 1986—Bust after 1991
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* Personal-income growth is defined here as the difference between the state personal-income
growth rate and that for the United States. 

Relationship between State-Level Economic
Conditions and Bank Failures
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Table 1

Variables Included in Bank Failure-Prediction
Models

Standard Bank Financial Data
l Asset-quality measures 
l CAMEL ratings
l Capital/asset ratios

Other Bank Data
l Five years of loan growth, asset growth
l Growth associated with mergers
l Mean and standard deviation of operating income
l Average salary
l Loan-to-asset ratio
l Other

Proxies for Economic Conditions 
(during previous five years)
l State personal-income growth
l State employment growth
l State unemployment rate
l Growth in total loans issued by insured banks headquartered

in the state
l Growth in total assets held by insured banks headquartered

in the state
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Figure 3
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A. Forecast Errors
1988 Data/1989–90 Failures

B. Forecast Errors
1991 Data/1992–93 Failures

Note: Forecasts use model estimates generated from 1986 data and actual 1987–88 failures.

Results of Bank Failure-Prediction Models with and
without State-Level Economic Condition Variables

Note: Forecasts use model estimates generated from 1989 data and actual 1990–91 failures.

8 Cole, Cornyn, and Gunther (1995) report on the development of the Federal Reserve System's
failure-prediction and CAMEL-prediction models.  Various prototypes included state-level data on
unemployment rates, personal-income growth, and housing permits; however, the explanatory
power of the state-level economic variables "is attenuated by the inclusion of bank-specific vari-
ables in the model" (p. 8).  Other researchers have estimated bank failure-prediction models that
include economic proxies, but they do not assess the contribution of the economic variables in
their models.
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Predicting Changes in the Credit
Quality of Bank Assets
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* State-level variables are measured relative to comparable variables calculated at the 
national level.  Thus, personal-income growth equals the difference between state 
personal-income growth and that for the United States.  The unemployment rate equals
the difference between the state unemployment rate and the U.S. unemployment rate;
and the nonperforming-asset ratio equals the difference between the nonperforming-
asset ratio of banks headquartered in the state and the nonperforming-asset ratio of
all U.S. banks.

Relationship between Bank Asset Quality and
State-Level Economic Conditions,* 1986–95
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19 The nonperforming-asset ratio equals the sum of
total loans and leases more than 90 days past due
plus nonaccruing loans and leases plus other real
estate owned as a share of total assets.
10 Because the nonperforming-asset ratios of very large
banks reflect the national and international scale of
their activities, banks with more than $20 billion
(1994) in assets were excluded from the calculations
illustrated in figure 4.
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Figure 4
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11 Thus, for each bank size class and each sample period, we estimate
the following models: 
(1) Nonperfi = αj + �βjk Bankki + εi (bank model)
(2) Nonperfi = αj + �βjk Bankki + �Γjl Econli + εi , (banking & eco-

nomic model)
(3) Nonperfi = αj + εi (naïve model)

where j = jth bank size class (1-6). 
i = ith observation in size class j.
k = kth right-hand-side banking variable.
l = lth right-hand-side economic variable. 

In sample, the RMSE of the naïve model regressions will be very close
to the standard deviation of the dependant variable for each sample of
banks.  Out of sample, the RMSE of the naïve model forecasts can dif-
fer from the standard deviation of realized asset-quality changes
because the forecasts are based on the average changes in nonper-
forming-asset ratios evident historically, and these average changes can
differ from the realized mean.

Table 2

Number of Banks in the Analysis Samples
Bank Asset-Size Class Sample period

(1994 dollars) 1986–89 1991–94 1990 1995

Very small: less than $25 million 8,382 5,514 1,752 873
Small: $25 million to $100 million 19,572 15,843 4,247 3,074
Medium: $100 million to $300 million 7,826 7,669 1,926 1,605
Medium-large: $300 million to $1 billion 2,386 2,564 675 553
Large: $1 billion to $20 billion 1,425 1,471 391 342

12 Observations for all four years in a given sample period are pooled in what is
called a cross-sectional time-series analysis.  The four-quarter change in a bank's
asset-quality ratio is measured as the percentage change in the ratio of nonperform-
ing assets to total assets.  Nonperforming assets include loans 90 days past due
and still accruing, nonaccruing loans and leases, and other real estate owned.
13 Because we are linking bank data over time, we adjust data where necessary to
reflect bank mergers so as to get a consistent historical series for each bank.
14 To control for variations in the national economy during a given sample period, the
set of economic variables also includes one lag of U.S. personal-income growth and
one lag of the percentage-point change in the GDP deflator (as a proxy for inflation).
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Table 3

Variables Used to Predict 
One-Year-Forward Asset-Quality Changes

Bank Balance Sheet Variables 
(current and previous four quarters)
l Ratio of equity to assets 
l Ratio of total loans to assets
l Ratio of nonperforming loans to assets 
l Ratio of other real estate owned to assets
l Ratio of 30-90 days past-due loans to assets 

Bank Income and Growth Variables 
(previous four quarters)
l Annual asset-growth rate 
l Return on average assets
l Net charge-offs 

State-Level Economic Variables 
(current and previous four quarters)
l State-level percentage of 1-4 family mortgages 

90 days past due 
l State unemployment rate
l Log of state personal income per worker 
l State-level personal-income growth
l Log of state failed-business liabilities per worker

Macroeconomic Variables 
(rate of change during previous four quarters) 
l U.S. personal-income growth
l Change in the GDP deflator
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Figure 5

A. Out-of-Sample Forecast Errors for 1990
Based on 1986–89 Model

B. Out-of-Sample Forecast Errors for 1995
Based on 1991–94 Model

Predicting Changes in
Bank Nonperforming-Asset Ratios*

* Out-of-sample forecast errors yielded by the Bank Model and the Bank
and Economic Model are compared to the actual standard deviation of
nonperforming-asset ratio changes during the forecast year.
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Predicting Risky Bank Growth
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15 A thorough analysis of the causes of the U.S. banking
crises of the 1980s and early 1990s found that a
"boom/bust" cycle in banking markets was a common
feature; the analysis also examined the implications of
these cycles for bank growth.  See Federal Deposit Insur-
ance Corporation (1997).
16 Bank supervisors also can place restrictions on bank
growth.  Regulatory capital requirements are perhaps the
most general restriction and limit the degree to which a
bank can engage in leveraged growth.  Moreover, bank
management may be required to obtain supervisory
approval before engaging in some types of new activities.
17 For an extensive description of the FDIC's GMS during
the late 1980s and early 1990s, see 
Reidhill and O'Keefe (1997).

18 The mean percentage change in state unemployment rates for examined banks is weighted by
the number of banks examined within a state each quarter.  This was done to ensure that the
economic conditions shown in figure 6 reflect those faced by the banks whose CAMEL rating
changes also are shown in figure 6.

1984 1986 1988 1990 1992 1994 1996

-8

-4

0

4

8

12

16

Mean Percentage Change
in Unemployment Rates

-0.4

-0.2

0

0.2

0.4

0.6

0.8

Mean Change in
Composite CAMEL Rating

-10 -0.6

Change in State
Unemployment Rates

Change in
CAMEL Rating

1984 1986 1988 1990 1992 1994 1996

-6

0

6

12

18

-0.2

0

0.2

0.4

0.6

Change in State
Unemployment Rates

Change in
CAMEL Rating

Mean Percentage Change
in Unemployment Rates

Mean Change in
Composite CAMEL Rating

Figure 6

Changes in Unemployment Rates and 
CAMEL Ratings for Banks Examined in a Quarter

A. Southwest Banks

B. Northeast Banks
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19 The Pearson's correlation coefficient (and p-values in parentheses) between
the mean percentage change in unemployment rates and changes in CAMEL
ratings for the period 1984 through 1997 is 0.24 (0.0734) for the Southwest
and 0.73 (0.0001) for the Northeast.

Table 4

Banking and Economic Variables Included in
Bank Growth Models 

Portfolio Changes (current quarter) Peers for Ranking
l Asset growth All banks
l Gross loan growth All banks 
l Growth of loans and securities 

as a percentage of assets All banks
l Growth of volatile liabilities 

as a percentage of assets All banks
l Growth of equity 

as a percentage of assets All banks

Portfolio Ratios (current quarter)
l Loans and securities 

as a percentage of assets Region & size peers
l Volatile liabilities 

as a percentage of assets Region & size peers
l Equity as a percentage of assets Region & size peers
l Portfolio concentration 

(a summary measure) All banks

Supervisory Variables
l Initial supervisory rating (composite CAMEL rating)
l Number of days since last bank examination

Economic Variables
l Change in state unemployment rate: 

current and previous four quarters 
l Alternatively, state personal-income growth: 

current and previous four quarters

20 Volatile liabilities are defined here as the sum of time deposits over
$100,000, foreign deposits, federal funds and securities sold under repurchase
agreements, demand notes issued to the U.S. Treasury, and other borrowed
money.
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21 We use the same approach to constructing the loan concentration index
that Reidhill and O'Keefe (1997) used.  Specifically, certain risky loan concen-
trations are weighted more heavily in the HHI.
22 National rankings are used for all measures of portfolio change as well as
for the summary measure of portfolio concentration.  All remaining ratios are
ranked with the use of peer groups.  To form peer groups, we stratified
banks into eight broad U.S. geographic regions and two asset-size classes
("large" or "small" depending on whether the asset size is greater or less
than $1 billion).
23 Specifically, we used the year-end percentile rankings of the 9 financial
measures and the raw values of the 2 supervisory measures in the bank
model as explanatory variables in a logistic regression model to explain the
incidence of composite CAMEL downgrades during the subsequent three-year
period.  The weights obtained from a given three-year estimation period are
applied out-of-sample as weights to the 11 variables, and the weighted sum is
used as the growth index.

24 Reidhill and O'Keefe (1997) indicate that there may be a three- to five-year
lag between periods of excessive growth and subsequent declines in bank
safety and soundness.
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Figure 7

25 A study by Avery and Gordy (1998) examines the extent to which recent loan growth (that is,
growth during the previous two years) has been associated with a bank's current profitability and
asset-quality ratios.  The models in their study include a broad range of economic variables con-
structed from economic data at the county, state, and national levels.  Although their study does
not attempt to predict emerging banking problems, it does indicate that loan growth should be
measured relative to economic fundamentals.
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