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The purpose of this paper is to examine the relationship between the riskiness of a bank's
lending and funding strategies during the credit boom and its lending behavior during
the recent credit slowdown. We must make clear at the outset that we are not testing
whether the most risky banks set off the bank credit slowdown. In fact, it appears that
the least risky (high-capital) banks began to slow their lending growth a few quarters
before the most risky (low-capital) banks began to slow their lending growth (Chart I).2

Our intention in this paper is only to test whether there is a link between risky bank be-
havior in the credit boom of the 1980s and loan downsizing in the early 1990s.

Previous research and anecdotal evidence on the recent bank credit slowdown sug-
gest that the banks that cut back most on lending during the recent bank credit slowdown
had the following characteristics: 1) low capital ratios and high exposure to troubled
real estate loans at the beginning of the period; 2) large loan losses during the period;
and 3) high concentration in the Northeast both in terms of the number of banks and the
amount of banking assets.3 The analysis in this paper differs from previous studies in
that it looks beyond these results—to perhaps more fundamental factors—by asking

1 We lhank Akbar Akhtar, Robert McCaulcy, Lawrence Radccki, Richard Cantor, and Anthony Rodrigucs
for helpful comments.

2 Also, several authors have found evidence of a slowdown in lending from nonbank financial institutions.
See Patrick Corcoran, "The Credit Slowdown of 1989-1991: The Role of Supply and Demand," Credit
Markets in Transition, Federal Reserve Bank of Chicago, 1992, pp. 445-62; Mark Carey, Stephen Prowsc,
John Rca, and Gregory Udell, 'The Private Placement Market: Intermediation, Life Insurance Companies
and a Credit Crunch," Credit Markets in Transition, pp. 843-77; Leland Crabbc and Mitchell Post, "The
Effect of SEC Amendments to Rule 2a-7 on the Commercial Paper Market." Board of Governors of the
Federal Reserve System, 1992; and Richard Cantor and Anthony Rodrigucs, "Nonbank Lenders and the
Credit Slowdown," in this volume.

3 See Ronald Johnson, "The Bank Credit 'Crumble'," Federal Reserve Bank of New York Quarterly Review,
Summer 1991, pp. 40-51; Cara Lown and Ben Bcrnanke, "The Credit Crunch," Brookings Papers on Eco-
nomic Activity, 1992:2, pp. 205-39; Joe Peck and Eric Roscngrcn, "The Capital Crunch in New England,"
Federal Reserve Bank of Boston New England Economic Review, May-June 1992, pp. 21-31; Herbert
Baer and John McElravcy, "Capital Adequacy and the Growth of U.S. Banks," Federal Reserve Bank of
Chicago, Working Paper Series, no. WP-92-11, June 1992; and Thomas Lutton, Regional Analysis of
Bank Lending, CBO Staff Memorandum, Congressional Budget Office, February 1993. Also, for a useful
discussion of much of the recent literature on this subject sec Allen Bcrgcr and Gregory Udell. "Did Risk-
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Causes and Consequences

Chart 1: Loans at U.S. Banks

Source: Federal Financial Institutions Examination Council, Reports of Condition.
Note: Total loans are a subset of overall bank credit and include commercial and Industrial (C&l), real estate and con-
sumer loans to U.S. addressees. Bank capital position is measured as of fourth-quarter 1989. Bank capital adequacy
is measured relative to the December 31 , 1992, total capital requirement of 8 percent. The three stages of bank credit
slowdown are highlighted. The unshaded area is in the credit crunch, the dark shaded area is in the recession and the
light shaded area is in the recovery.

whether banks that exhibited more risky behavior during the credit boom were the ones
that cut back the most during the loan downsizing period.4 In particular, were they:
I) experiencing weaker asset quality; 2) growing loans more quickly than others, par-
ticularly commercial real estate loans; and 3) relying more on volatile liabilities.

Footnote 3 continued
based Capital Allocate Bank Credit and Cause a 'Credit Crunch1 In the United States?" Board of Gover-
nors of the Federal Reserve System, September 1993.

In past bank credit slowdowns or "credit crunches" the underlying cause was more apparent. This is
because past bank credit slowdowns were the direct result of the process of disintermediation — a reduc-
tion in savings deposits at banks that forced banks to reduce their lending. Disintermedialion occurred
when market rates on Treasury bills and commercial paper rose above Regulation Q interest rate ceilings
on savings deposits at banks and thrifts. It is generally agreed that the process of disinlcrmediation was
not a factor in the recent bank credit slowdown, however. For a detailed analysis of previous credit
crunches, sec Albert Wojnilower, "The Central Role of Credit Crunches in Recent Financial History,"
Brookings Papers on Economic Activity, 1980: 2, pp. 277-326.
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This study shows that there is a link between 1980s balance sheet risks and loan
downsizing in the early 1990s. We also find that the 1980s balance sheets of highly le-
veraged banks were more risky than the 1980s balance sheets for low leverage banks.
These differences provide a partial explanation for the difference in these groups' lend-
ing growth during the early 1990s.

Sample Characteristics and the Data

The Sample
Our analysis is based on a constant sample of U.S. chartered banks that reported data to
the Federal Financial Institutions Examination Council (FFIEC) for the period first-
quarter 1985 through third-quarter 1992.5 The sample consists of 9,248 banks with total
assets of $2 trillion (46 percent of total banking industry assets) as of the third-quarter
1992.

The sample, although a subsample of the U.S. banking system, provides a clear pic-
ture of the lending behavior of banks that were not involved in merger and acquisition
(M&A) transactions. Banks involved in M&A transactions were excluded from the
sample mainly because there is no straight forward way to separately analyze the lever-
age strategy and lending growth of the acquiring and target banks over the sample peri-
od, first-quarter 1986 through third-quarter 1992.6

We excluded 692 banks from the sample because they purchased other banks through
M&A transactions over the period first-quarter 1989 to third-quarter 1992.7 As of the
third quarter of 1992, this group of bank purchasers held 27 percent ($ 1.2 trillion) of total
banking industry assets. Also, target banks were excluded from the sample because they
did not report data for the entire period. In addition, banks that were formed and later
closed by the Federal Deposit Insurance Corporation (FDIC), as part of a receivership ar-
rangement to liquidate assets and to pay off deposits, were excluded from the sample.

Sample Period
As mentioned in the introduction, this study examines whether there is a link between
bank balance sheet risks in the credit boom and bank lending behavior during the recent
bank credit slowdown. To facilitate the analysis we divide the sample period, first-quar-
ter 1986 to third-quarter 1992, into two nonexhaustive segments.

The first segment, which we call the credit boom, runs from the first quarter of 1986
to the fourth quarter of 1988. By most accounts, this period was characterized by a sharp

5 As of the third quarter of 1992, total banking industry assets were $4.4 trillion. Of this total. U. S. char-
tered banks held $3.7 trillion and branches and agencies of foreign banks held $701 billion.

6 An important factor motivating M&A activity is bank management's desire to reduce excess capacity and
to achieve efficiencies in banking operations. Sec Larry Radccki, "The Proximate Causes for the Emer-
gence of Excess Capacity in the U.S. Banking System," Federal Reserve Bank of New York. Draft, July
1992, pp. 5-6 and pp. 41-42.

7 Large mergers during the sample period include: Bank of America/Security Pacific (S73 billion in assets);
Chemical/Manufacturers ($66 billion in assets); Nationsbank (NCNBJ/C&S Sovran ($50 billion in assets);
Fleet/Bank of New England ($23 billion in assets); First Union/Southcasi (SI5 billion in assets); Comer-
ica/Manufacturcrs National ($14 billion in assets); Bank One/Valley National (SI 1 billion in assets); Soci-
cty/Amcriirusl ($11 billion in assets); Wachovia/South Carolina National ($7 billion in assets); Norwest/
United Banks of Colorado ($6 billion in assets); ABN Amro/Europcan American ($5 billion in assets).
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Causes and Consequences

increase in leveraging throughout the economy coupled with a relaxation of lending
standards, especially by banks and thrifts.8 Also, this period is of interest because it
starts in 1986 when Regulation Q interest rate ceilings on savings accounts at banks and
thrifts were abolished and ends in 1988 just prior to the introduction of risk based capital
requirements for banks and the passage of the Financial Institutions, Reform, Recovery,
and Enforcement Act (FIRREA).9

The second segment, which we call the loan downsizing or adjustment period, runs
from the third quarter of 1990 to the third quarter of 1992. This is the period where the
recession-induced effects on credit demand and creditworthiness combine with the
slowdown in bank credit extensions which began in 1989. A cursory examination of the
aggregate data on bank lending growth suggests that the loan downsizing period can be
divided into two parts (Chart 2). In the first phase, loan growth rates decline sharply and
in some cases become negative. In the second phase, loan growth rates begin to recover
as most banks are successful in raising their capital ratios to desired levels and as the
demand for consumer credit starts to show signs of recovery.10

The Data
To measure bank risk-taking activity we employ seven different data series. These data
series were chosen in large measure because they are reasonable indicators of bank lend-
ing and funding behavior and because they are available for all the banks in the sample
for the entire sample period.11 These data series cover four facets of bank lending and
funding behavior over the entire sample period. They are: 1) lending growth (the
growth of total, C&I and commercial real estate loans); 2) problem loans (the ratio of
problem loans to total loans); 3) volatile deposits (uninsured time deposits and brokered
deposits); and 4) bank asset size.

C&I loans are loans to businesses operating in the United States. Commercial real
estate loans consists of loans secured by construction, land development, farmland,
multifamily residential properties and nonfarm nonresidential properties. Total loans
are the sum of the three major loan categories (C&I, total real estate (commercial and
residential) and consumer).12

Problem loans are measured as the ratio of troubled loans to total bank credit. Trou-
bled loans consist of loans past due more than 90 days, loans that are nonaccruing, fore-

xThc origins, magnitude and implications of the massive buildup in corporate and household debt and credit
risk over the 1980s arc carefully chronicled by Edward Frydl, "Overhangs and Hangovers: Coping with
the Imbalances of the 1980s," Federal Reserve Bank of New York Annual Report, 1991. Also for a
detailed discussion of the building and mortgage credit boom of the 1980s and its aftermath see James Fer-
gus and John Goodman, Jr., 'The 1989-92 Credit Crunch for Real Estate," Federal Reserve System, Board
of Governors, Staff Study no. 164, July 1993.

9 FIRREA, among other things, mandated tighter limits on the amount that thrifts could lend to one borrower
and imposed new capital requirements on thrifts.

10The improvement in the capital ratios of U.S. bank holding companies is chronicled by Cantor and
Johnson. That study also analyzes the stock market response to the various methods of improving bank
capital ratios. Sec Richard Cantor and Ronald Johnson, "Bank Capital Ratios, Asset Growth, and the
Stock Market," Federal Reserve Bank of New York Quarterly Review, Autumn 1992. pp. 10-24.

1' Our analysis may be biased somewhat in that these variables do not capture the off-balance sheet activities
of large banks.

12 Consumer loans consist of credit cards and related plans, installment loans, single payment loans and all
student loans.
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Chart 2: Loans at U.S. Banks

Source: Federal Financial Institutions Examination Council, Reports of Condition.
Note: The three stages of bank credit slowdown are highlighted. The unshaded area is in the credit crunch, the
dark shaded area is in the recession and the light shaded area is in the recovery. Total loans are a subset of overall
bank credit and include commercial and industrial (C&l), real estate and consumer loans to U.S. addressees.

closed properties and restructured loans. Volatile deposits are defined as time deposits
of $ 100 thousand or more and brokered deposits. Bank size is measured in terms of total
balance sheet assets.

Bank balance sheet and income statement data (loans, large deposits, bank capital,
and net income) are taken from the "Call Reports" which are filed with the FFIEC and
collected by the Federal Reserve System. In addition, this study draws on several other
data sources. Bank M&A transactions are taken from the Federal Reserve System's Na-
tional Information Center (NIC) database on bank structure. State level personal in-
come and employment, which are used to measure regional economic activity, are from
the Bureau of Economic Analysis of the U.S. Department of Commerce.

Some Basic Relationships
This section of the paper focuses on the basic relationship between bank leverage and
balance sheet riskiness in the mid to late 1980s and loan growth during the loan down-
sizing period. The first part of this section sorts banks into two groups—highly lever-
aged and low leverage—based on the size of a bank's capital ratio at the end of 1988 and
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Causes and Consequences

discusses the characteristics of these two bank groups. The second part of this section
presents evidence that highly leveraged banks were the ones that cut back the most on
their lending during the 1990 loan downsizing period. This finding is consistent with
the results found in other studies on the recent bank credit slowdown. The third part of
this section presents evidence that suggests bank leverage and balance sheet riskiness
were linked during the credit boom—highly leveraged banks had more risky balance
sheets than low leverage banks.

Banks Grouped by End-1988 Leverage Ratios
As mentioned above, we divide our bank sample into two groups based on the size of a
bank's capital ratio relative to the average capital ratio for all banks at the end of 1988.l3

Banks with above average capital ratios at the end of 1988 are classified as low leverage
banks, while banks with below average capital ratios at the end of 1988 are classified as
highly leveraged banks.

The distinction between these two groups is quite straightforward. Low leverage
banks are those banks that were able to expand their assets during the credit boom while
at the same time they were able to maintain or to achieve a higher than average capital
ratio. Highly leveraged banks, on the other hand, are those banks that, for whatever rea-
son, did not prevent their capital ratios from lagging behind the all-bank average.

The average capital ratio for low leverage banks (banks that had above average capital
ratios) as of the end of 1988 was almost 9 percent (Table 1). The average capital ratio for
highly leveraged banks (banks that had below average capital ratios) at the end of 1988
was 5.5 percent. The average capital ratio for all banks at the end of 1988 was 6.7 percent.

To determine whether the leverage characteristics of the two bank groups differed
over the sample period we employ the analysis of variance (ANOVA) procedure. The

13 The average capital ratio for all banks in our sample is determined as the ratio of total bank capital to total
bank assets.

Table 1: Average Bank Capital Ratios

1985

1986

1987

1988

1989

1990

1991

1992

All Banks

6.7

6.7

6.5

6.7

6.5

6.7

6.9

7.4

Highly Leveraged
Banks

5.6

5.6

5.3

5.5

5.2

5.5

5.8

6.3

Low Leverage
Banks

8.6

8.6

8.7

8.8

8.8

8.7

8.7

9.1

Source: Federal Financial Institutions Examination Council, Reports of Condition.
Note: Data are for the fourth quarter of each year, except for 1992 when the data are for the third
quarter. The average capital ratio is defined as the ratio of total bank capital to total bank assets.
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ANOVA procedure is a statistical technique designed to determine whether or not a par-
ticular classification of the data is meaningful. This procedure consists of two steps.

In the first step, we test whether the variances of the capital ratios for the two bank
samples were equal over the same period. This null hypothesis was rejected at the 99
percent level of confidence. The F-statistic was 2.9 with 229,647 and 57,039 degrees of
freedom for low leverage and highly leveraged banks, respectively.

In the second step, we test whether the means of the capital ratios for the two bank
groups are equal given that the variances of the two groups are not equal. This null hy-
pothesis was also rejected at the 99 percent level of confidence. The t-statistic was 310.

Highly leveraged banks account for a significant share of banking assets (Table 2).
As of the third quarter of 1992, the highly leveraged bank group held 62 percent ($1.3
trillion) of the assets of the banks in our sample. The bulk of these assets ($1 trillion or
51 percent of the assets in our sample as of the third-quarter of 1992) were held by just
7 percent of the more than 1,800 highly leveraged banks.

Bank Leverage and Loan Downsizing in the Early 1990s
The evidence is clear that there is a relationship between bank leverage at the end of the
credit boom and loan downsizing in the early 1990s (Chart 3). We find that highly le-
veraged banks were the most aggressive in loan downsizing during the bank credit slow-
down. We also find that the growth in lending from highly leveraged banks exceeded
the growth in lending from low leverage banks during the credit boom.

It is difficult, however, to isolate the separate effects on lending growth of bank le-
verage from the demand-side shocks (the regional economic "luck of the draw") in the
market for bank credit and changes in capital adequacy requirements. This is because
the probability that a bank will engage in loan downsizing depends to some extent on
all three factors. During the loan downsizing period all three of these factors were inter-
related as highly leveraged banks bulked quite large in the regions that suffered the most
from the economic slowdown—the Northeast and the West—and among the banks with

Table 2: Basic Characteristics of the Commercial Bank Sample
As of 1992-111

Bank Classification

Total

Highly leveraged banks

Banks with assets above $1 billion

Banks with assets below $1 billion

Low leverage banks

Banks with assets above $1 billion

Banks with assets below $1 billion

Number of Banks
(Figures in parentheses
represent the percent of

the total number of banks)

9,248(100)

1,840(19)

134(1)

1,706(18)

7,408 (81)

59(1)

7,349 (80)

Assets in Billions
of Dollars

(Figures in parentheses
represent the percent of

the total number of banks)

2,026(100)

1,260(62)

1,041 (51)

218(11)

766 (38)

191 (9)

575 (29)

Source: Federal Financial Institutions Examination Council, Reports of Condition.
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Causes and Consequences

Chart 3: Growth in Loans
Fourth Quarter Growth Rate

Percent
25

~ 1 ° I II III I V I II III I V I II III I V I II III I V I II III I V I II III I V I II III I V
1 9 8 6 1 9 8 7 1 9 8 8 1 9 8 9 1 9 9 0 1 9 9 1 1 9 9 2

Source: Federal Financial Institutions Examination Council, Reports of Condition.
Notes: Commercial bank loans are a subset of total commercial bank credit and include C&l,
real estate and consumer loans to U.S. addressees.
The banks are sorted based on the size of their capital ratio relative to the average capital
ratio for all banks as of the fourth quarter of 1988. Low leverage banks have capital ratios that
exceed the all-bank average and highly leveraged banks have capital ratios that were below
the all-bank average.

inadequate regulatory capital ratios.

Although the effects of the regional luck of the draw and capital adequacy can not be

easily separated from the effects of bank leverage, we can, at least, get an idea of the
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Table 3: A Comparison of the Growth in Total Loans from Highly Leveraged and
Low Leverage Banks by Region and Capital Adequacy
1990-111 to 1992-11

Bank Group

AH banks

Regional groups

Northeast

Other

Risk-based capital groups

Undercapitalized

Adequately capitalized

Regulatory leverage groups

Undercapitalized

Adequately capitalized

Highly Leveraged Banks
(Percent)

-4.7

-9.4

0.3

-9.8

-0.1

-15.8

-3.3

Low Leverage Banks
(Percent)

6.2

-1.7

8.2

-32.4

6.8

-4.6

6.3

Source: Federal Financial Institutions Examination Council, Reports of Condition.
Note: Risk-based capital groups are divided in the following ways: 1) undercapitalized if sum
of tier 1 and tier 2 risk-based capital ratio is less than 8 percent; 2) adequately capitalized if
greater or equal to 8 percent. Regulatory leverage groups are divided in the following ways:
1) undercapitalized if leverage ratio is less than 4 percent; 2) adequately capitalized if greater
or equal to 4 percent.

extent to which bank leverage may have intensified the effects of demand- and supply-
side shocks in the market for bank credit. To do this we first control for the region
(Northeast or other) in which the bank operates and compare the loan growth from our
two bank groups. As Table 3 shows, highly leveraged banks posted lower loan growth
regardless of region. This finding holds true, with only one exception, when we control
for capital adequacy.14

In summary, there is evidence of a link between bank leverage at the end of the credit
boom and loan downsizing in the early 1990s. Highly leveraged banks were the most
aggressive in reducing their lending during the loan downsizing period. This is the case
even when we control for region and capital adequacy.

A question arises, however, as to the mechanism that connects a bank's leverage po-
sition at the end of the credit boom to loan growth during the loan downsizing period.
In the literature on the recent bank credit slowdown a veritable cottage industry has de-
veloped that suggests that the connection runs mainly through the luck of the draw and
capital adequacy effects.15 Our results in this part of the paper suggest that these effects
do not explain completely the apparent link between a bank's leverage at the end of the
credit boom and its loan growth during the loan downsizing period.

14 The one exception involves low leverage banks that were undercapitalized based on the 1992 risk-based
capital standards. This group consisted of a relatively insignificant number of banks (twenty-three) that
held about 1 percent of low leverage bank assets.

15 For a review of the various hypotheses that have been tested in the recent literature on this subject sec Allen
Berger and Gregory Udell, "Did Risk-based Capital Allocate Bank Credit and Cause a 'Credit Crunch1 In
the United States?" Board of Governors of the Federal Reserve System, September 1993.
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Causes and Consequences

Bank Leverage and Balance Sheet Risks in the Credit Boom
In this part of the paper we examine whether bank leverage and bank balance sheet risks
were correlated during the credit boom. If they were correlated, then bank balance sheet
riskiness during the credit boom may provide the missing link or channel between a
bank's 1988 leverage position and its early 1990s loan growth. That is, a bank's loan
growth in the early 1990s may reflect the credit and financial risks inherent in the mix
of assets, liabilities, and off-balance sheet exposures that resulted from its operations
during the credit boom.

To a large extent, the willingness and ability of banks to raise the riskiness of their
balance sheets can be traced back to the deregulation, financial innovation and leverag-
ing boom that took place during the decade of the 1980s. Regardless of the motivation
for the increase, there is a question of whether bank leverage and the riskiness of bank
lending and funding were linked during the credit boom. That is, did the highly lever-
aged banks have the most risk laden balance sheets during the credit boom.

We measure balance sheet risk in three ways: 1) loan quality; 2) credit risk; and 3)
volatile deposits. These three measures are not exhaustive; for example, we do not at-
tempt to measure interest rate or foreign exchange risk. When pieced together, however,
these measures give, at least, an impressionistic sense of the overall riskiness of a bank's
balance sheet.

To proxy loan quality, we use the problem loan ratio (the ratio of problem loans plus
foreclosed properties and restructured loans to total commercial bank credit). We em-
ploy two credit risk indicators—the ratios of commercial real estate loans and C & I loans
to total loans. Volatile deposits are measured as the ratio of large time deposits plus bro-
kered deposits to total deposits.

The evidence based on the above risk indicators suggests that during the credit boom
bank leverage and balance sheet riskiness were positively correlated. Chart 4, which
presents the problem loan ratio for the two bank groups, shows that the highly leveraged
banks had a much higher ratio of problem loans than did the low leverage banks. This
was the case for the credit boom and for all of the bank credit slowdown, with the gap
widening during the loan downsizing period.

When we examine the connection between bank leverage strategy and the commer-
cial real estate loan ratio we also find that highly leveraged banks held a considerably
larger share of their loans in the form of commercial real estate loans than did low lever-
age banks. The connection between bank leverage strategy and the share of C& I loans
on a bank's books appears to be consistent with expectations. Highly leveraged banks
held a greater concentration of loans to businesses than did low leverage banks. It is in-
teresting, however, that the share of C& I loans in the portfolios for both bank groups
have declined steadily throughout the credit boom and the bank credit slowdown.

It also appears to be the case that there is a connection between the importance of vol-
atile time deposits as a funding source and bank leverage (Chart 5). By a wide margin,
highly leveraged banks have relied more heavily on volatile deposits for funding than
low leverage banks have. The gap between the volatile deposit ratios for the two bank
groups, as would be expected, declined considerably during the loan downsizing period.

In summary, there appears to be a link between bank balance sheet riskiness and bank
leverage—the group of banks with the most risky balance sheets were the most highly
leveraged during the credit boom. This relationship also holds throughout the bank
credit slowdown. This evidence suggests that our bank sample can be segmented into
two groups: 1) highly leveraged banks with risky balance sheets; and 2) low leverage
banks with lower risk balance sheets.
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Chart 4: Ratio of Loans
Fourth Quarter Growth Rate

Source: Federal Financial Institutions Examination Council, Reports of Condition.
Note: Commercial and industrial loans is loans to U.S. addressees. The banks are sorted based on the size of
their capital ratio relative to the average capital ratio for all banks as of the fourth quarter 1988. Low leverage
banks have capital ratios that exceed the all-bank average and highly leveraged banks have capital ratios that
were below the all-bank average.

It is quite likely that bank balance sheet riskiness during the credit boom is the miss-
ing link that connects 1988 bank leverage to loan growth in the early 1990s. This is be-
cause, by most accounts, many banks relaxed their lending standards during the 1980s
and increased their holdings, both in number and dollar volume, of loans that were based
mainly on anticipated growth in cash flows and asset price appreciation. Therefore, it
should not come as a surprise that banks with risk-laden balance sheets found it neces-
sary to downsize in the face of the downturn in economic activity and the collapse in
commercial real estate prices and leveraged buyouts in the late 1980s and early 1990s.

Bank Balance Sheet Risks in the Credit Boom and Loan Growth in the Early 1990s
This section reports the results of our preliminary examination of the connection be-
tween risky bank balance sheets in the credit boom and loan downsizing in the early
1990s. The first part of this section discusses the basic methodology that is used in our
analysis. The second part of this section provides evidence of a link between bank bal-
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Causes and Consequences

Chart 5: Ratio of Large Time Deposits to Total Deposits at Commercial Banks

Percent
18 i -

Source: Federal Financial Institutions Examination Council, Reports of Condition.
Note: Large time deposits are deposits of $100,000 or more. The banks are sorted based
on the size of their capital ratio relative to the average capital ratio for all banks as of the
fourth quarter of 1988. Low leverage banks have capital ratios that exceed the all-bank aver-
age and highly leveraged banks have capital ratios that were below the all-bank average.

ance sheet riskiness in the mid to late 1980s and loan downsizing in the early 1990s.
In addition, this part of the paper examines whether the lending behavior of the two
bank groups during the early 1990s differed significantly in response to the credit boom
and contemporaneous factors. The last part of this section compares the relative im-
portance of 1980s balance sheet risks in determining loan growth during the loan
downsizing period.

Basic Methodology
Our analysis is based on cross-sectional regressions of individual bank level data that
are pooled into the two bank groups (highly leveraged and low leverage). The percent
change in total bank loans over the loan downsizing period, third-quarter 1990 to third-
quarter 1992, is the dependent variable. The change in total bank loans is regressed
against four categories of independent or explanatory variables: 1) basic factors; 2)
1980s balance sheet risks; 3) 1980s loan growth; and 4) contemporaneous factors.

The basic factors are the bank's fourth-quarter 1988 capital ratio and bank size.
Based on previous studies, we expect to find a positive relationship between the 1988
bank capital ratio and the growth in bank lending.16 Bank size is measured as the loga-

16 See, for example, Ben Bcrnanke and Cara Lown, "The Credit Crunch," Brookings Papers on Economic
Activity, 1992:2, pp. 205-39; Joe Peek and Eric Rosengren, 'The Capital Crunch: Neither a Borrower nor
Lender Be," Federal Reserve Bank of Boston, Working Paper 91-4, February 1991; and Diana Hancock
and James Wilcox, "Capital Crunch or Just Another Recession?" Bank Structure and Competition, Federal
Reserve Bank of Chicago, 1992.
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rithm of bank assets and is included to capture differences in lending behavior between
large and small banks.

The 1980s balance sheet risks are the end-1988 problem loan, real estate loan, C&I
loan, and volatile deposits ratios. These variables were described earlier. We expect to
find a negative relationship between these variables and the growth in bank lending in
the early 1990s.

The 1980s loan growth variables are the growth in total, C&I and commercial real
estate loans over the credit boom. We include the 1980s loan growth variables in our
regressions to test whether the loan downsizing in the 1990s resulted because the pace
at which banking assets grew in the 1980s was simply too fast. As a result, the basic
hypothesis is that 1980s loan growth rates should be negatively correlated with loan
growth over the loan downsizing period.

The contemporaneous factors include: 1) a regional dummy that segments the sam-
ple into Northeast and other; 2) a capital adequacy dummy that sorts the sample into ad-
equately capitalized—at least 4 percent tier 1 capital, 8 percent total risk-based capital
and 4 percent leverage ratios—and inadequately capitalized groups as of the third quar-
ter of 1990; and 3) a dummy variable that sorts the sample based on whether the bank
was profitable over the loan downsizing period. The tested hypotheses for these vari-
ables vary.

The regional dummy is set equal to one in our regression equations if the data on the
dependent variable is for a bank that is in the Northeast and is set equal to zero other-
wise. Consequently, the regression coefficient for the regional dummy is expected to be
negative. The capital adequacy dummy is set equal to one if the bank is adequately cap-
italized as of the third quarter of 1990 and is set equal to zero otherwise. Consequently,
the regression coefficient for this dummy variable is expected to be positive. The bank
profitability dummy is set equal to one if the bank was profitable over the loan downsiz-
ing period and is set to zero otherwise. The expected sign of the regression coefficient
for this dummy variable is positive.

1980s Balance Sheet Risks and Loan Downsizing in the Early 1990s
In this part of the paper, we examine the relationship between bank balance sheet risks
from the 1980s and bank lending growth in the early 1990s. The analysis is performed
on a step-by-step basis where we first estimate the relationship between 1990s bank loan
growth and the basic factors (the first level regression). We next estimate the relation-
ship between 1990s bank loan growth and the basic factors, as well as the 1980s balance
sheet risks and loan growth rates (the second level regression). We then estimate the full
regression model including the contemporaneous factors.

Table 4 presents the results from the first level regressions for the highly leveraged
and the low leverage banks. For the highly leveraged banks the 1988 capital ratio vari-
able is not significant in the first level or basic regression equation. This is a somewhat
surprising result given that this variable is significant and positive for low leverage
banks. For both groups the bank size variable is found to be negative and significant.
This result suggests that larger banks reduced their lending by more than smaller banks
during the loan downsizing period.

The results from the second level regressions for the two bank groups are shown in
Table 5. We find that for the highly leveraged banks, two of the 1980s balance sheet
risks—the problem loan and the real estate loan ratios—were significant and negative.
For the low leverage banks the problem loan ratio was the only 1980s balance sheet risk
variable that was significant.
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Table 4: First Level Regression

Explanatory Variables

Constant term

1988 Capital ratio

Bank size

Highly Leveraged Banks
(Numbers in parentheses

are t-statistics)

41.2
(6.8) ***

0.8
(1.3)

-3.5
(-8.3) ***

Low Leverage Banks
(Numbers in parentheses

are t-statistics)

52.4
(10.9)***

0.3
(2.0) **

4.1
(-9.9) ***

Note: Dependent variable is the third-quarter 1990 to third-quarter 1992 growth rate of total/C&l
loans. Results corrected for heteroskedasticity.

* Significant at the 10 percent level.
** Significant at the 5 percent level.

*** Significant at the 1 percent level.

For the highly leveraged banks, two of the 1980s loan growth variables were signif-
icant while none of these variables were significant for the low leverage banks. It is a
bit surprising that in the highly leveraged banks regression the significant 1990s loan
growth variables are both positively related to 1990s loan growth. Despite the fact that
the size of the coefficients is small and that the coefficients are only marginally signifi-
cant, this result is not consistent with the relationship that was expected.

The results for the full regression models are presented in Table 6. The introduction
of the contemporaneous factors has altered some of the findings from the first and sec-
ond stage regressions. The most notable change is that the 1988 capital ratio is no longer
significant for the low leverage banks.

As it turns out, the regional economic dummy is only significant for the low leverage
banks. This is not surprising given the high concentration of highly leveraged banks in
the Northeast. The capital adequacy dummy is only significant for the highly leveraged
banks. This is also not surprising given the concentration of banks with inadequate reg-
ulatory capital among the highly leveraged banks. The bank profitability dummy is sig-
nificant and positive in both bank regression equations.

Given that our findings in earlier sections of this paper indicated that the lending be-
havior of the two bank groups differed in both the credit boom and the loan downsizing
period, we estimated separate bank level regressions for each of the bank groups. As
Table 6 shows, the explanatory power of the full regression model, as measured by the
goodness of fit (adjusted R2), is considerably higher for the highly leveraged banks than
for the low leverage banks. The table also reports the results of a more formal test (the
F-test or Chow test) that also finds that the separate regressions for the two bank groups
are different.

In summary, our findings indicate that there is a direct link between 1980s balance
sheet risks and loan cutbacks in the early 1990s. At the level of the full regression model
for both bank groups, the 1988 bank capital ratio is not significant. Also, the results
from the regression models highlight some of the reasons why the 1990s loan growth
differed across the two bank groups.

126
Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

1994



The Relative Importance of the Link Between 1980s Balance Sheet Risks and 1990s
Loan Growth

In this part of the paper we examine the marginal contribution of bank characteristics in

the full regressions reported in Table 6. The calculation of marginal contributions in-

volve decomposing each independent variable in the full regression model and quanti-

Table 5: Second Level Regression

Explanatory Variables

Constant term

Highly Leveraged Banks
(Numbers in parentheses

are t-statistics)

58.0
(7.7) ***

Low Leverage Banks
(Numbers in parentheses

are t-statistics)

55.8
(10.5)***

Basic factors

1988 capital ratio

Bank size

-0.4
(-0.7)

-3.6
(-6.9)***

0.3
(1.7)*

-4.2
(-8.7) ***

1980s balance sheet risks

Problem loan ratio

Real estate loan ratio

C&l loan ratio

Ratio of large time deposits
to total deposits

-0.4
(-3.9)***

-0.2
(-3.4)***

0.0
(0.2)

-0.1
(-1.5)

-0.2
(-2.7)***

-0.0
(-0.1)

0.0
(0.1)

-0.1
(-1.3)

1980s loan growth

Percent change in total loans
during the credit boom period

Percent change in C&l loans
during the credit boom period

Percent change in real estate
loans during the credit boom
period

0.001
(2.0) **

0.001
(1.8)*

-0.0
(-1.6)

0.0
(1.2)

0.0
(0.3)

0.0
(0.4)

R-square 0.05 0.02

Adjusted R-square 0.05 0.02

Number of observations 1,840 7,408

Note: Dependent variable is the third-quarter 1990 to third-quarter 1992 growth rate of
total/C&l loans. Results corrected for heteroskedasticity.

* Significant at the 10 percent level.
** Significant at the 5 percent level.

*** Significant at the 1 percent level.

127Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

1994



Causes and Consequences

Table 6: Full Regression Model

Explanatory Variables

Constant term

Highly Leveraged Banks
(Numbers in parentheses

are t-statistics)

56.9
(6.7) ***

Low Leverage Banks
(Numbers in parentheses

are t-statistics)

82.2
(3.4) ***

Basic factors

1988 Capital ratio

Bank size

-0.9
(-1.4)

-4.5
(-8.0) ***

0.2
(1.5)

-4.9
(-9.5) ***

1980s balance sheet risks

Problem loan ratio

Real estate loan ratio

C&l loan ratio

Ratio of large time deposits
to total deposits

-0.3
(-3.7) ***

-0.2
(-3.5) ***

0.0
(0.2)

0.0
(-1.3)

-0.2
(-2.7) ***

0.0
(-0.2)

0.0
(0.1)

-0.1
(-1.3)

1980s loan growth

Percent change in total loans during
the credit boom period

Percent change in C&l loans during
the credit boom period

Percent change in real estate loans
during the credit boom period

0.0
(1.1)

0.001
(1.7)*

-0.0
(-0.3)

0.001
(1.7)*

0.0
(0.3)

0.0
(0.4)

Contemporaneous factors

Dummy variable for
Northeast region

Dummy variable for
capital adequacy

Dummy variable for
banks' profitability

-2.9
(-1.2)

8.6
(1.9)*

10.2
(7.2) ***

-3.0
(-2.9) ***

-20.5
(-0.9)

4.4
(5.7) ***

R-square 0.09 0.03
Adjusted R-square 0.08 0.03
Number of observations 1,840 7,408

F-test: F=22.5 F=12.2

Test for difference between F=2.8 Reject the null that the two
highly and less leveraged banks Critical F=1.8 @ 5% regressions are the same

Note: Dependent variable is the third-quarter 1990 to third-quarter 1992 growth rate of
total/C&l loans. Results corrected for heteroskedasticity.

* Significant at the 10 percent level.
** Significant at the 5 percent level.

*** Significant at the 1 percent level.
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fying the added impact of each of these variables on the explained variation or R2 of the
regression model. It must be emphasized that we are discussing marginal and not total
contributions. Unless the explanatory variables are completely independent of each oth-
er, the marginal contribution will fall short of the total contribution.

Since our focus is on the marginal contribution of the independent variables and not
on a comparison of the two bank groups, we focus our discussion only on the results
from the highly leveraged banks regressions. The evidence suggests that bank size pro-
vided the largest contribution to the explained variation of the model (Table 7). Bank

Table 7: Partial Contribution
Percent

Explanatory Variables

Highly Leveraged Banks
(Numbers in parentheses

are t-statistics)

Low Leverage Banks
(Numbers in parentheses

are t-statistics)

Basic factors

1988 Capital ratio

Bank size

1980s balance sheet risks

Problem loan ratio

Real estate loan ratio

C&l loan ratio

Ratio of large time deposits
to total deposits

1980s loan growth

Percent change in total loans
during the credit boom period

Percent change in C&l loans
during the credit boom period

Percent change in real estate
loans during the credit boom
period

Contemporaneous factors

Dummy variable for
Northeast region

Dummy variable for
capital adequacy

Dummy variable for
banks' profitability

Total

0.9

42.4

15.8

8.4

6.6

0.0

0.8

0.8

0.1

0.1

0.6

34.9

0.9

1.9

32.1

94.9

1.9

55.6

8.3

4.9

0.0

0.0

3.4

3.4

1.1

0.0

2.3

17.7

1.5

1.1

15.0

86.8

Note: Dependent variable is the third-quarter 1990 to third-quarter 1992 growth rate of
total/C&l loans. Results corrected for heteroskedasticity.
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size accounts for 42 percent of the model's explained variation.17 The second most im-
portant explanatory variable is the bank profitability dummy, which accounts for
32 percent of the explained variation of the model.

The 1980s balance sheet risks provided the third largest overall contribution to the
explained variation of the model. Of this group, the problem loan ratio (8.4 percent)
was the most important. It should be noted, however, that by themselves the problem
loan and real estate loan ratios provide the third and fourth largest contributions to the
explained variation of the model.

Conclusion
The task set for this study was to examine whether there is a link between bank balance
sheet riskiness in the 1980s and loan downsizing in the early 1990s. The available evi-
dence suggests that there is a significant relationship between these two measures of
bank behavior. This result should not come as a surprise given the size of the bad loan
hangover from the 1980s.

The most important 1980s balance sheet risk variable was the loan loss reserve ratio.
For the highly leveraged banks, the real estate loan ratio also played an important role.
Overall the 1980s balance sheet risks were more important for the highly leveraged
banks than the low leverage banks in explaining 1990s loan growth.

17 This result is consistent with the finding by Boyd and Gcrtler that bank size is a good indicator of a bank's
susceptibility to distress. See John Boyd and Mark Gcrllcr. "U.S. Commercial Banking: Trends, Cycles,
and Policy," New York University, February 1993.
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