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Abstract

This study investigates the direct link between regulatory enforcement
actions and the shrinkage of bank Toans to sectors 1ikely to be bank
dependent. We focus on New England because that region has experienced both
the widespread application of formal regulatory actions and substantial
reductions in new lending by banks. Controlling for weakness in loan demand,
previous studies have been able to attribute part of this bank shrinkage to
loan supply, with the degree of a bank’s shrinkage related to its capital-to-
asset ratio. In this study, we further partition the shrinkage due to loan
supply into the component due to explicit regulatory enforcement actions and
that due to a voluntary response by bank management to low capital-to-asset
ratios. We find that banks with formal actions shrink at a significantly
faster rate than those without, even after controlling for differences in
capital-to-asset ratios. Furthermore, much of the reduced lending has been in
Toan categories containing primarily bank-dependent borrowers, indicating that
the capital crunch has resulted in a credit crunch.
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Bank Regulation and the Credit Crunch

Recent sluggish growth, both in bank credit and in the economy, has
revived interest in potential problems with the availability of credit.
Several studies (Bernanke and Lown 1991; Peek and Rosengren 1992, 1993;
Haﬁcock and Wilcox 1992) have shown that Toan supply as well as loan demand
contributed to the observéd slow loan growth, with poorly capitalized banks
expanding loans less rapidly (decreasing loans more rapidly) than their better
capitalized competitors. However, three important issues are still left
unresolved. First, to what extent does this situation reflect a response
forced by bank regulators, rather than the voluntary behavior of a bank’s
management choosing to improve its capital position? Second, to what exfent
does the Toan shrinkage occur in those categories important for bank-dependent
borrowers? Third, to what extent does the shrinkage in bank loans outstanding
reflect reduced bank Tending?

This paper investigates the direct Tink between activities of bank
regulators and bank Tending behavior. The presence or absence of formal
regulatory actions provides a measure that can be used to identify two
distinct regimes: those banks constrained by regd]atory enforcement actions
and those not so constrained. Thus, bank shrinkage due to the enforcement of
capital-to-asset ratio requirements can be separated from voluntary actions by
banks fo improve their capital ratios. We document that bank regulators are
constraining poorly capitalized banks to achieve capital ratios well above
statutory minimums, resulting in substantial shrinkage of bank assets in
addition to that associated with weak Toan demand. For regions of the country
such as New England, where a Targe proportion of bank assets is in
1nstitﬂt10ns,under formal regulatory actions, these regulatory restrictions

seriously 1imit the credit available from Tocal lenders.




However, a shrinkage of bank assets does not necessarily affect bank
customers. First, selling securities and loans (perhaps through
securitization) will shrink a bank’s assets without necessarily altering
credit available to that bank’s customers. Sécond, much of the Toan shrinkage
could occur in Toan categories not associated with bank-dependent borrowers.
While most previous studies of bank Tending (for example, King 1986; Bernanke
and Lown 1991) have focused on changes in gross loans held in a bank’s
portfolio, we also examine net new lending, correcting the change in Toans
held in a bank’s portfolio for Toan charge-offs, foreclosures of real estate
Toans,.and net Toan sales. Other things equal (including the pattern of new
lTending), each of these factor§ reduces a bank’s gross loans outstanding. We
also examine subcategories of assets, including one deemed to be composed
primarily of loans to bank-dependent borrowers. Even after correcting for
these factors, we find thatithe institution of a formal regulatory action
causes a significant drop in a bank’s lending to sectors likely to be most
dependent on local bank financing.

The first section of the paper describes the conditions required for a
capital crunch, the evidence to date of its effect onybank;behavior, and its
connection to a credit crunch.’ The second section describes bank capité]
regulation, with particular emphasis on formal enforcement actions implemented
for banks with inadequate capital. The third section focuses on Néw England
banks, which have been the target of many of the formal regulatory actions |
following the adoption of new capital standards. It shows that formal actions

require banks to quickly reach capital ratios substantially greater than

"The Tinkage between the banking sector and reduced credit availability
emanating from a capital crunch differs from earlier episodes typically
characterized as credit crunches. Previous credit crunches have been
associated with financial disintermediation rather than a shortage of bank
capital. See, for example, Wojnilower 1980, 1985.
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statutory minimums, that such actions have been app]ied to @ank§ythat account
for a substantial proportion of bank assets in New England, and_that formal
regulatory actions have been associated w{th significant shrinkage of bank
assets. The fourth section describes the data, a pooled time series and cross-
section panel of Targe FDIC-insured banks in New England, as well as the
empirical test. The fifth éection presents the results, which show that
formal regulatory actions applied to New England banks have resulted in a
significant drop in Tending to sectors 1ikely to be bank dependent. The final

section summarizes the implications of our findings.

I. The Capital Crunch

| Previous research has documented the 1ink between bank capital
regulation, the Toss of bank capital, and bank shrinkage, commonly referred to
as a capital crunch (Peek and Rosengren 1993; Bernhanke and Lown 1991; Hancock
and Wilcox 1992; Baer and McElravey 1992). A reduction in bank capital Towers
a bank’s capital-to-asset ratio. If the reduction is large enough to push the
capital-to-asset ratio below that required by capital regulations, and those
regulations are enforced, the bank must increase its capital-to-asset ratio.
Banks with Tow or no earnings have only two options: raise new capital, or
reduce assets and liabilities.

Accurdte assessments Qf troubled banks are virtually impossible without
an in-depth appraisal of the loan portfolio. Thus; banks that have recently
Tost capital have difficulty convincing investors that prospects for the
future, rather than problems of the past, motivate their attempts to raise new
equity. When such incentive prob1ems make it impossible for viable b&nk; to
raise new equity quickly and at a "fair" price in order to replenish their

capital, they are forced to shrink.




Previous research has verified fﬂa{?gééﬁiy;éﬁﬁiiéﬁized banks are
shrinking (Peek and R0§en§r5n'1§92;§?§?5Néé7ﬁn§iaﬁgj'Béfh&ﬁke and Lown 1991,
for New Jersey; and HanCocktéﬁdgw%iééx;iééé;ﬁéﬁa Baer and McElravey 1992, for
the United States). SfiTT;"tHréé;fmpdffaﬁ%AQQesfionsihave been left
unanswered. The first is how much of ‘tFe béhklgﬁrinkage is directly Tinked to
bank regulation. The seéb'nd*"cé’i{deéﬁs whether the diminished Tlending is in
categories containing primarily bank-dependent borrowers. The third concérrs
whether the shrinkage ir Toans held by banks also entails diminished 1énd{ngi

Most studies have attributed the capital crunch to thé large Tosses in
bank capital in combination with the adoption of new capital standards.
However, the direct linkage to the enforcement of capital requirements has
been asserted rather than proven. Banks may maintain a desired level of
capital which they would quickly replenish after a large decrease in their
capital, even in the absence of capital regulation.? And, even with capital
regulation, banks may not respond to a Toss of capital by quickly rebuilding
their capital to thé required minimum in the absence of enforcement actions.
This papér addresses this issue by examining the extent to which bank
shrinkage is directly tied to the enforcement actions of federal regulators.

Banks can shrink by selling securities, selling other assets, charging
off Igans, or reducing'new 1endfng.‘ Because of potential liquidity problems,
many;troub1ed banks prefer to increase, or at least not reduce, their
securities holdings. Banks frequently can sell assets, although it may

require shedding their most profitable Tines of business. Furthermore, many

*Hancock and WiTcox (1992) incorporate an adjustment process whereby
banks adjust actual capital to its desired Tevel, even though that'level may -
differ from the required minimum. In fact, some banks consistently maintain
capital-to-asset ratios well above the regulatory minimum. Baer and McElravey
(1992) point out that in the presence of deposit insurance, banks should not
have an incentive to quickly restore capital, since their cost of Tiabilities
is unaffected by their financial position.
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- types of loans, such as one- to four-family mortgages and revolving credit on
credit cards, are available from banks cutside the Tocal region or nonbank
sources. Thus, bank shrinkage of such asset categoriesﬁshpu1d not be
particularly disruptive to ]oc§1 credit markets.

However, certain types of loans, such as Tines of credit to small
businesses, may not be provided by institutions outside of the Tocal lending
market (ElTiehausen and Wolken 1990; Gertler and Gilchrist 1991). If the
reduction in bank assets is accomplished by reducing lending to such bank-
dependent borrowers, this may seriously impair not only the Tong-run viability
of the bank but also the operations of Tocal bﬁsiness community members
dependent on the lending relationship. While reducing loans at one bank can
disrupt historical lending relationships, the problems should be short-Tived
if other well-capitalized Tocal Tenders can extend additional credit.

However, if all (or most) banks in a region experience large losses of capital
simultaneously (as was the case in New England), no immediate alternative
source of funds may be available. Thus, the linkage from a capital crunch to
a credit crunch concerns the extent to which bank asset shrinkage is

concentrated in lending categories important to bank-dependent borrowers.

II. Enforcement of Capital Requirements

In response to the international agreement reached in Basle on
staﬁdardiziﬁg capital regulation, as well as large losses resulting from the
savjngs and Toan debacle (see, for example, Barth 1991), bank regulators in
the Unfted States increasingly have scrutinized the adequacy of bank cabita].

The Basle Accord requires banks to maintain minimum capital-to-asset ratios,




with the assets weighted using broad risk classifications.® The minimum
capital for "strong banking organizations" is 4 percent of risk-weighted
assets for tier 1 capifal'and 8 percent for total capital. Institutions with
identifiable weaknesses are expectéd to maintain ratios above the minimum,
although it is left to each country’s regulators to decide how much additional
capital is necessary.

The United States supplemented thé risk-based standards with a leverage
ratio that requires a minimum ratio of tier 1 capital to unweighted assets.
The purpose of the 1e§eragé ratio‘is to control for risks not captured in the
Basle Accord risk weighting, such as interest rate risk. The minimum leverage
ratio for’ the strongest banking institutions is 3 percent, with regulators
requiring higher levels of capital for weaker institutions.

The regulations provide substantial leeway for regulators to determine
abpropriafe minimum capital ratios for all but the strongest institutions.

The vequired ratios for weaker institutions are not stated precisely in any
regulations. Instead, they can be deduced only from capital targets set in
various regUlatory actions, the primary mechanism for forcing banks to improve

their capital position before they become ‘sevérely undercapitalized.*

*For both the tier 1 and the total risk-based capital standards,
government securities are ‘assigned a zero weight, government-sponsored agency
‘securities a 20 percent weight, residential mortgages a 50 percent weight, and
loans not elsewhere included (for example, commercial real estate Toans,
commercial and industrial loans, loans to individuals) a 100 percent weight.
Both ratios also weight off-balance-sheet assets. The ratios differ in their
definitions of capital. Tier 1 capital includes equity capital, while total
risk=based capital includes tier 1 capital plus subordinated debt and a
portion of loan loss reserves. The details of the ca]cu]at1on of Tier 1 and
total capital differ somewhat by regulatory agency. See, for example, 12
C.F.R & 325.

*Regulators also have indirect methods of forcing banks to improve their
capital position. Banks that are Tow on capital, but are not so impaired as
to require legal sanctions, may be denied authorization to acquire new
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As an institution experiences financial difficulties, regulators usually
undertake formal or infermal action requiring the bank to take steps to
improve its financfa] condition. In rating banks according to their financial -
condition, regulators consider the capital adequacy, asset quality, management
quality, earnings potential, and liquidity of the institution (CAME[}. The
composite CAMEL rating provides an assessment by examiners of the streng%h of
a banking institution. Institutions with a composite rating of 4 (potential
of failure, performance could impair viability) or 5 (high probability of
failure, critically deficient performance), and some institutions with a CAMEL
rating of 3 (remote probability of failure, flawed performance), will undergo
some enforcement action.

The Teast serious action taken by reqgulators is the memorandum of
understanding (MOU). This informal' action, frequently taken after an
examination, represents an understanding between the bank’s board of directors
and the regulator about deficiencies in the bank’s operations and the proposed
- remedial action. While the agreement is not legally enforceable, failure to
satisfy the MOU would Tikely result in a formal action being undertaken by the
regu1atér. The MOU is generally not disclosed pubTicly.

For more troubled or recalcitrant banks, the regulator will normally
enter a formal action, either a formal agreement or a cease and desist order.
Both actions are Tegally enforceable and are publicly disclosed. Cease ana
desist orders and formal agreements are considered more severe actions

compared to MOUs, and often involve less negotiation with the bank. Cease and

institutions or to engage in new nonbank activities without first improving
their capital position. In addition, the early intervention provision in the
Federal Deposit Insurance Corporation Improvement Act (FDICIA) places
constraints on the worst-capitalized institutions. However, most institutions
would be subject to regulatory actions well before the capital provisions of
FDICIA affect them.




desist orders and formal agreements both carry civil penalties.
Because only the formal actions are in the public domain, we will focus on
these regulatory actions, although a large number of institutions in New

England have MOUs that include conditions similar to those of the formal

actions.®

II1I. Enforcement Actions in New England

New England has become the Taboratory for the new capital regulations,
since it is the first region to experience the widespréad loss of bank capital
under the new regime. Since 1989, 106 New England banks have signed formal
actions with the Federal Deposit Insurance Corporation (FDIC) and 41 New
England banks have signed formal actions with the Office of the Comptroller of
the Currency (0CC). The Federal Reserve is the primary regulator for only
four state member banks in New England, none of which had formal actions as of
the second quarter of 1992.6"

Formal actions provide guidelines for improving the financial condition
of the bank. Most formal actions include sections on management, strategic
and capital plans to implement the bank’s recovery, risk review, and a review
of nonperforming assets and reserving procedurés. Table 1 provides an
overview of standard conditions related to capital ratios that are included in
formal actions instituted during the 1989:1 to 1992:1I period for large FDIC-
insured New England banks, with "large" defined as having more than $300 .

million in assets as of 1989:1.

>Cease and desist orders are normally considered somewhat more punitive
than formal agreements. In our sample, all formal actions by the FDIC were
cease and desist orders and all OCC formal actions were formal agreements.

®The Federal Reserve did have formal actions with holding companies whose
bank subsidiaries were under formal actions with either the FDIC or the OCC.
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Tab]eyl

Conditions Contained in Formal Regulatory Actions
FDIC-Insured Large Banks,® First District,” 1989:1 to 1992:11

Based on
Leverage Capital Primary Capital Increase in
Definition Definition Loan Loss Reserves
(Percent ‘of Assets) {Percent of Assets) (Percent of Assets)
Banks with Capital No Increase
Total Formal PTlan Mention Not
Banks Actions® 8 6 5 4 8 <8 Only of Capital >1 <1 Quantified
150 50 - 2 21 9 1 11 1 4 1 13- 11 26
°’Large banks are those with assets

greater than $300 million as of 1989:1 call report.
“New England is defined here as the

First District of the Federal Reserve System.
“Includes formal actions with institutions that eventually failed.




One-third of these banks had forma] act1ons If the confidentia]zMOUs were included,
this share would be significantly Targer. While many of the 1989 and 1990 formal actions
required banks to maintain a&capita1 ratio of at 1east 8 percent under the old capital
definitions, all the specific targets in more recent formal act1ons were tied to the
leverage ratio.” In addition, although no spec1f1c target was spec1f1ed four of the banks
were required to provide a capital plan, and on]y one action” requ1red no capital plan. The
most common capital target in these actions was a 6 percent 1everage ratio.® ~ Thus, formal
regulatory actions are requiring 1everage ratios phat are tw1ce the minimum required for
the strongest institutions. -

Requiring substantially higher 1eVgrégefrati©s/f9r capita]—impairéd iﬂééitutions has
several undesirable features. First, suéh‘a éo]icy iszﬁrocyclicalz as a;béﬁk;s capital
deteriorates, its required leverage ratio nisés. Segoﬁd, the higher capita]fﬁéquirement is
applied on average assets. Thus, as a bénk*s cépité]gdeteriorates, all assefs must be
supported by the higher level of capita]ﬁlehis includes new loans as.well é;;existing
loans and relatively safe Tloans as well éésmoré risky loans.® Third, the 1e&é}age§ratio
becomes the most binding ratio, making thelrisk—baéed ratiéé dirrelevant for;héw. | Table 1
also illustrates that many banks are r@Quiféd‘to substantia]Ty increase the3r 1oan Toss
provisions, which, in the absence of cdr?égt éarnings, subétantﬁaj1y decreageg'their
capital. Half of the formal actions 1ﬁ Iaé?e 1 required specific increa;es'té the loan

loss reserve. This suggests that many of the banks had préyiou$1y been underreserved. At

'The old definition of capital, referred .to as primary capital,
principally composed of equity capital, goodwill, and allowance for, 1oan and
Tease losses, divided by the sum of ‘the quarterly average of assets and the
allowance for Toan and lease losses minus goodwill. (Sée Regulation:Y,
appendix B, pages 58-59 for more deta11s )

®An examination of 11 confidehtia] capital plans (the four included in
Table 1 plus seven from smaller New England banks) also found the 6 percent
Teverage ratio to be the most common target.

®Thus, banks are given the perver§e 1ncent3ve to originate risky rather
than safe Toans in an effort to generate a high enough expected return to
Jjustify the bank capital tied up by the loan.
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many of the institutions, the increases were substantial, with 13 of the formal actions
requiring an increase in reserves 1p excess of 1 percent of total assets. Raising the
required capital-to-asset ratio whiié simu]taﬁeous]y reduiking Toan loss provisions that
decrease a bank’s capital amplifies tﬁe procyclical nature of fhe implementation of capital
regulation.

Table 2 provides information on the number and assets of large New Eng]ahd
institutions that)have failed or are under formal regulatory actions. Of the FDIC-insured
large banks operating in the first quarter of 1989, 25 percent have failed and 19 percent
were solvent but under formal actions as of the second quarter of 1992. Because the formal
actions were primarily in the Targest institutions, 35 percent of 1989:1 assets were in
banks that were still solvent as of the second quarter of 1992 but under formal actions,
while 25 percent were in banks that failed. These formal regulatory actions (which do not
include the milder MOUs) affected 40 percent of the assets in large banks in New England as
of 1992:11.

Table 3 orders large New England banks with formal actions by the size of the
leverage ratio at the time of the exam that resulted in the formal action. The largest
number of banks with formal actions had capital under 4 percent. However, the Targest
volume of assets was held by banks in the 4.5 to 5.0 percent and 5.0 to 5.5 percent
leverage ratio ranges, together accounting for more than one-half of bank assets in large

institutions with formal actions.
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% | Table 2
Number and Asset Value of Large® New England Banks by 1992:11 Status

1989:1 1989:1 1992: 11
Number ($) Assets . ($) Assets®
Failed®® 38 52,175,871
Solvent 96 ' 143,677,243 174,908,742
with Formal Act1on 28 73,154,930 70,656,244
with No Formal Action 68 70,522,313 104,252,498
Mergers 16 12,897,259
" Totals ‘ 150 208,750,373 174,908,742

®Large banks are those FBIC-insured banks with assets greater than $300 million as of the
1989 I call report.
*Assisted mergers were counted as failures.
‘Asset values in 1992:11 include assets acquired through unassisted mergers and
acquisitions of failed bank assets. Thus, comparisons with the corresponding 1989:1 asset
1eve1$ would overstate (understate) growth (shrinkage) on a same-institution basis.
Seventeen failed banks had no formal action.

Table 3

Distribution of Banks and Assets by Leverage Ratio for
Large®New England Banks with Formal Regulatory Actions

Leverage Ratio® Banks Asset Value

(Percent) (Number) ($Millions)
<4.0 14 - 17,354
4.0-4.5 8 12,053
. 4.5-5.0 6 28,720
5.0-5.5 4 30,586
5.5-6.0 6 12,303
6.0-6.5 5 3,321
6.5-7.0 4 5,351
7.0-7.5 0 0
7.5-8.0 1 1,046
>8.0 2 1,328
Total 50 112,062

®Large banks are those FDIC-insured institutions with assets greater than $300 million as

of 1989:1 call reports.
“Leverage ratios and asset values computed from call report data for the quarter

containing the end of the bank examination preceding formal action.
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Surprisingly;® even banks with Teverage ratios éxceeding 6.percent. had
formal actions. This occurred for af Teast two reasons. First, as a
consequence of their examinations, several of these banks saw their leverage
ratio drop well below 6 percent after they had fully reserved for their
problem Toans, suggesting that their reborted leverage ratios ai the time of
the examination were misleading. Second, some banks with leverage ratios
exceeding 6 percent were subjected to a formal action at the same time poorly
capitalized banks within the same holding companytweée, in order to limit
transfers of assets from poorly to better capitalized gffi]iates)

Table 4 shows‘how Targe banks responded during the year following a bank
examination that resulted in a formal action. The leverage ratio improved in
only sTightly more than one-third of the banks, even though a11:but one bank
shrank its assets. Less than 60 percent of the banks shrank theif holdings of
securities, yet every bank shraﬁk its total loans. In addition, thé bank-
dependent loan category, which includes commercial and industrial 1oan$;
construction loans, multifamily residential mortgages, and commentia] real
estateA16ans, shrank at every bank with a 1everag§ ratio beTéw S«percent.1°

These tables indicéte that the regulatory capita1‘standards applied in
the formal actions have been roughly twice the minimum leverage .capital
standard, and they have been applied to banks accounting for a significant
percentage ofibahk éssets in New Eﬁg]and; O% course, factors ofhér‘than
formal reQu]atory éctions also are likely to be important contribﬁtors to the
observed bénk shrinkage. 1In particular, the weakness of the;New England
economy, by slowing loan demand, likely acéounts for at 1e§st‘some of the

observed weakness (shrinkage) in Toan growth. The next section provides more

"“We use muTtifamily residential to refer to buildings with five or more
units, that is, total residential mortgages Tess those on one- to four-family
residences. Thus, the bank-dependent category includes commercial and
industrial Toans plus total real estate loans less one- to four-family
residential mortgages. ’ o
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Table 4

Behavior During Year Following Formal Acticn
Large FDIC-Insured Banks with Formal Actions, New England®

Banks with Formal Action = 23

Banks with Formal Action within 1 year of 1992:11 ca]] report = 7
Banks in Current Sample =16

Number  Increase Decrease Decrease Decrease Decrease Decrease ~Decrease Decrease

of ~ Leverage Total Total Total C&I Real Estate Individual Bank-Dependent
Leverage Ratio® Banks Ratio Assets Securities Loans Loans Loans Loans Loans®
<4.0 1 1 1 1 1 1 1 1 1
4.0-4.5 4 2 4 2 4 4 4 4 4
4.5-5.0 2 1 2 1 2 2 2 2 2
5.0-5.5 2 0 1 0 2 2 1 2 2
5.5-6.0 3 1 3 2 3 3 3 2 3
6.0-6.5 1 0 1 1 1 1 1 1 1
6.5-7.0 2" 1 2 1 2 1 1 2 1
7.0-7.5. 0 - - - - - - - -
7.5-8.0 0 - - - - - - - -
>8.0 1 0 1 1 1 1 1 0
Total 16 6 15 9 16 15 14 15 14
% of Total 100 37.5 93.8 56.3 100 93.8 87.5 93.8 ' 87.5

“The sample of banks includes only those New England banks with assets greater than $300 million as of 1989:1 that had neither
£a11ed nor acquired a nonaffiliate depository institution during the 1989:1 to 1992:II period.

Leverage ratios and the change in assets are measured with the call report data as of the quarter conta1n1ng the end of the
bank examination preceeding the formal action.

‘Bank-dependent Toans include commercial and industrial Toans. (C&I), construction loans, multifamily residential mortgages,
and commercial real estate loans.



rigorous evidence that formal regulatory actions have significantly altered
bank behavior and play an important, independent role in the shrinkage in bank
assets.’
IV. Data and the Empirical Test

To establish whether regulatory enforcement actions have contributed to
a credit crunch, we constru;ted a pooled time series and cross-section panel
of balance sheet and income statement data from the call reports. The sample
inc]udés all large FDIC-insured institutions in New England (defined here as
the First District of the Federal Reserve System) over the 1989:1 to’1992:11
period, with "large" defined as those institutions with assets exceeding $300
million as of the first quarter of 1989."" The focus is on New England banks
because this is the region where many of the formal regulatory actions have
been issued under the new capital guidelines, the bank structure and
regulatory guidelines were readily available, and the complaints of a credit
crunch have been widespread. Furthermore, limiting the sample to one region
of the‘Eountry reduces the differences across banks in demand shocks compared
to what would be found in a national sample. However, even though these banks
did experience similar regional economic conditions, this is not equivalent to
being subjected to identical demand shocks. As a result, our empirical work
will also control for banking activities that may have been disproportionately

affected by the ‘recession.

"'Large banks account for 75 percent of all bank assets in New England.
We concentrated on large institutions because the bank structure 1nf0rmat1on
and the formal actions were often not available for small banks, and
frequently these institutions are too small to provide s1gn1f1cant business
credit. For example, a $300 million institution with 5 percent capital that
did not exceed the concentration gu1de11nes of 15 percent of its capital could
not issue a loan to one borrower in excess of $2.25 million.
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The panel begins in the first quarter of 1989 because the new capital
guidelines that increased the emphasis regulators were placing on capital
ratios were just being issued at that time. In addition, formal regulatory
actions and bank structure information were not readily available for earlier
periods. Finally, because of the need to control for bank structure changes,
__extending the sample to earlier periods would have substantially reduced the
number of institutions that could be included in the sample.'? The last
available quarter was the second quarter of 1992, providing 14 quarters for
the paﬁe1.

We base our estimation on a "¢1ean" sample that includes all FDIC-
insured New England banks with assets of at least $300 miTlion in 1989:I that
neither failed nor consummated an acquisition or merger with a nonaffiliated
bank during the 1989:1 to 1992:1I period. Of the 150 large New England
institutions as of the first quarter of 1989, 37 failed, 37 engaged in
nonaffiliate mergers, and 8 merged with affiliates also in the sample, leaving
68 banks in our “"clean" sample.

While including banks that failed or were involved in nonaffiliate
mergers would provide'a larger sample, doing so would introduce a number of
problems. Some of the merger activity includes non-FDIC-insured institutions

for which consistent data are not available. Furthermore, since the empirical

“2Bacause the empirical estimation attempts to explain the change over
time in a bank’s asset holdings, it is important that the data series be
consistent across time. For example, if bank A acquires bank B during our
sample period, we would need to force merge the two banks’ data for the
periods preceding the acquisition so that the data series would consistently
reflect the activities of the consolidated bank (A+B). Otherwise, the
differenced asset series would show a jump for the quarter of the acqu1swt1on
that reflected bank A becoming bank (A+B) rather than an increase in lending
activity.
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_test focuses on the role of regulatory actions on the shrinkage of new
lending, inclusion of failed banks would bias our results towards finding a
relationship. A failed bank generally shrinks before being closed, as its
borrowers seek new lenders and its management downsizes the balance sheet,
under requlatory guidance, to facilitate the transfer of failed bank assets.

Nonaffiliate mergers pose a problem because most such acquisitions have
been assisted acquisitions of failing institutions, with only partial
transfers of assets (with the FDIC refaining the problem assets rather than
the acquiring bank). This makes if difficult to forcé merge the bank data
(combine the balance sheets of the‘merged banks for the premerger period as
well) in a meaningful way. Although this has Eeen done by a number of
investigators (for example, Hancock and Wilcox 1992; Bernanke and Lown 1991)
in_an effort to construct a consiStent data series, the consolidated data for
the acquiring banks could show drops in certain asset categories at the time
of the merger due to the elimination of those assets retained by the FDIC in a
partial transfer. Similarly, the conso]jdated data could show assets to be
declining during the period immediately preceding the merger when, fﬁ fact,
only the acquired institution shrank as the FDIC prepared for the transfer of
bank assets. This premerger shrinkage of the force-merged consolidated
1nstitut166 would not ref1ect a conscious decision By the: surviving bank to
shrink, and thus not accurately reflect its behavior. |

Most preQious studies of credit crunches have focused on gross changes
in bank assets and bank‘1oans (for examb]e, Bernanke and Lown 1991; King
1986). However, the chanée in outstanding loans reflects mofe than just new
Toah originations (lending). Charge-offs (CO), transfers of real estate loans

to other real estate owned (OREQ) due tb foreclosures, and net loan sales (LS)
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can each reduce the quantity of Toans outstanding without a corresponding
reduction in new lending. The relationship between new lending (NL) relevant
for credit availability and the change in outstanding Toans (AL) is

summarized in equation 1:'

(1) NL = AL + CO + AOREO + LS.

When a loan is charged off, outstanding loans decrease by the amount of the
charge-off. This alters gross Toans on the balance sheet but -does not
represent a change in current lending, since it reflects only losses from past
loans. When a real estate loan is foreclosed, the difference between the
current market value of the Toan and the face value of the 1oap is charged off
and the collateral is transferred to the OREO account at its current market
value. This reduces outstanding real estate loans, but reflects a shift
between 'asset categories rather than a decline in funds made available to the
real estate sector. Loan sales (or loan securitization) reduces the volume of
Toans on the bank’s balance sheet, but again does not represent reduced

Tending to its customers.™ On the other hand, Toans purchased by a bank

increase loans on the balance sheet without a corresponding increase in funds

Ideally, we would want the inflow of assets into the OREQ category
rather than the change in OREOC assets. However, sales from the OREO category
are not included in the call report data.

"“The important point here is that the need to raise its capital-to-asset
ratio places pressure on a bank’s balance sheet, not necessarily on its flow
of new lending. The bank could shrink its portfolio of loans while continuing
to meet the borrowing needs of its current loan customers by selling loans (or
participations in loans). Thus, both loans held and loans originated are of
interest. For regulatory purposes, the emphasis is on the bank’s balance
sheet, and for credit crunch issues, the emphasis is on new lending. 1In
practice, when a bank comes under a formal action, new lending as well as
loans held in the bank’s portfolio decline, although not necessarily with the
same timing or to the same degree. :
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made available to the bank’s local bank-dependent loan customers. Failure to
make these adjustments could cause one to conclude that lending has décreased
when, in fact, the decline in outstanding Toans at a troubled bank was due to
Targe charge-offs, foreclosures, and/or net Toan sales.

Reduced credit availability from banks to a firm is important if the
credit is not easily replaced from other sources. Many categories of a bank’s
loans are also available from other sources, both from nonbanks and from banks
outside that bank’s immediate lending market. For example, owner-occupied
one- to four-family mortgages are actively traded in a national secondary
mortgage market so that the financial impairment of local banks is unlikely to
prevent homeowners from obtaining mortgage credit. Similarly, credit cards
and car loans are frequently provided by institutions outside the immediate
banking market of the borrower, Timiting the impact on credit availability of
Tocalized problems in the banking sector. Thus, if local banks shrink by
selling securities, originating fewer one- to four-family mortgages, or
reducing credit card receivables, Tocal bank-dependent borrowers are not
Tikely to experience greater difficu]ties in obtaining financing.

| Some areas of bank credit, however,vhave few alternative sources outside
of Tocal banking markets. Small to medium;sized commercial and industria1f
(C&I) loans, construction loans, mu]tifami]y residential mortgages and

commercial real estate Toans are all loans typically made by local banks and
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are generally not easily securitized.’™ Thus, we combine fhese Toan
classifications into our bank-dependent loan. category.

" This combination also allows us to avoid several data problems. -Because
the call reports classify as a real estate Toan any Toan with real estate as
collateral, many loans to small and medium-sized firms with some real estate
¢ollateral are categorized as real estate loans. In addition, as a result of
their collateral becoming impaired and criticism of their classification
system by examiners, many banks have made large classification changes among
the commercial and industrial, construction, and commercial real estate loan
categories that can distort the data if the categories are analyzed separately
(Peek and Rosengren 1993).

“In its simplest form, the equation estimated is:

AA,, K K ~
(2) Tﬂ = o, +(‘oc2+oc37‘_’—’t) FA,+ a—474'+f(1 ~FA,)+asLogA+agFEE+a;DSBy+e
: 1t ‘ it it ‘

The dependent variable is the change in asset category j of bank i scaled by
total assets of bank i. The equation inc]udes:a dummy variable for formal

actions (FA) with a value of one for any quarter the bank is under a formal

"®Large companies can generally borrow directly from the credit markets
by issuing commercial paper or corporate bonds, or by taking out large Toans
from banks outside the Tocal area or nonbanks, such as pension funds or life
insurance companies. Thus, because the largest borrowers in each of these
categories are likely to have access to national credit markets, only a
portion of loans in these categories are made to truly bank-dependent
borrowers. However, because a disproportionate share of borrowers at banks
are likely to be bank dependent, significant shrinkage by banks is Tikely to
include bank-dependent borrowers. Unfortunately, lending data by size of
borrower are not available.
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zregu1atory action and zero otherwise.‘ Equations estimated in the existing
Titerature include a special case of this more general formulation with the
capital-to-asset ratio as an argument but FA omitted, that is, with a,=0 and
a,=0,>0. However, if it is the imposition of formal regulatory actions rather
than Tow capital-to-asset ratios alone that causes banks to shrink (or at
Teast grow more slowly), we would expect to find a,<0 and both a; and a, not
significantly different from zero.

However, such a specification may be too restrictive. Formal actions
may not affect the change in assets {and its components) by fhe same
percentage of total assets for each quarter a formal action is in effect.
Beéausé formal actions speciFy a leverage ratio, usually 6 percent, that the
bank is legally required to achieve, the most p60r1y capitalized banks have
the greatest incentive to shrink. Thus, the magnitude of the effect of formal
actions on the change in asséts may differ across banks, in particular, being
related to a bank’s Teverage ratio. Thjs hypothesis can be tested by
specifying the coefficient on FA to be a function of the Teverége ratio as in
equation 2, with a; predi&ted to be pésitive. We also incTude the leverage
ratio for banks not under a formal action as an argument in the eqhétion to
enable us to test for an effect of formal regulatory actions over and above
any voluntary bank response to stated capital requirements. That is, being
below minimum capital requirements may not in itself generate a Bank'respOnse
to restore its capital position in the absence of formé] regulatory actions.

While many of the differences in the demand for loans across banks will
be ameliorated by concentrating on banks in one region, we also include a
series of cTassification variables intended to control for any differences

arising from a bank’s specialization in particular types of activities that
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may have experienced different demand shocks. The Togarithm of bank asset
size (LogA) is included because large banks may support different loan markets
than smaller institutions. National banks, for example, are constrained to
Tend not more than 15 percent of their éapita1 to any one borrower (see
footnote 11). This prevents smaller institutions from making large loans. If
Toan demand varies by size of borrower, loan growth may vary by size of
institution.

Many banks in New England derive substantial non-interest income. Banks
concentrated in off-balance-sheet activities may be better insulated from loan
demand changés. To control for this difference across banks, we inclqde thg
ratio of fee income to the sum of total interest and fee income (FEE) for ihé
first quarter of 1989 for each bank.'® We anticipate a positive estimated
goeffipient. |

Until the mid-1980s, New England savings banks were prevented from
Tending to businesses and tended to focus on home mortgages. Because the
shocks to commercial Toan demand may be different from those to residential
Toan demand, we include a dummy variable (DSB) that has a value of one for
those institutions with a savings bank charter and zero for those with a |

commercial bank charter.

V. Empirical Results

ATl of the regression results presented in the tables are estimated with

a variance components model. This model is economically appealing because it

®The first quarter is very highly correlated with the total for the
calendar year 1989. To use the 1988 value, we would be required to
incorporate bank structure changes for 1988 as well, further reducing the
number of banks that could be included in our "clean" sample.
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allows for bank-specific effects, such as bank management, that are n&t easily
quantified. 1In this case, a, in equation (2) would become aq;, with eacb bank
having its own constant term. While a fiXed—effects specification would treat
the a,;’s as constants, the variance components model treats them as mutually
independent random variables that are independent’of the equation’s error
term. It is assumed that the a;;’s are drawn from a common distribution with

a finite variance.

The fixed-effects specification that includes a dummy variable for each
institution was tried but did not materially change the results. In addition,
the Hausman test could not reject the variance components specif%cationv
relative to the fixed-effects specification. Thus, the statistical tests
indicated that the variance components model was more appropriate for this
application.

Table 5 presents the results of estimating equation (2) for tota1=éssets
and for five asset categories. All estimated equations included a set of
dummy variables to control for differences in the constant term for each time
period (notﬂreported in the tables). The gross change in both assets and
Toans is included for comparison with previous studies. The change in total
securities is included to investigate the extent to which banks react to
requlatory actions by shrinking securities, which w&u]d have no direct impact
on credit availability to bank-dependent borwaers. We also include- as.
dependent variables three a1ternative proxies for bank-dependent Toans. The
first is the gross change in bank-dependent loans (BD, the sum of |

construction, multifamily residential, commercial real estate, and commercial
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Table 5
The Effects of Formal Actions and Leverage Ratios on Asset Categories

Estimation Method: Variance Components

Independent A Assets A Securities A Loans A BD Loans A BDN Loans A BDNS Loans
Variable® Assets Assets Assets Assets Assets Assets
Constant -.218 .278 -.019 .467 .836 8.987**

(3.567) (2.408) (2.748) (2.348) (2.159) (3.473)
Formal Action ~3.800** ~1.074 -2.304** -1.381*% -1.407* -1.590*
(1.046) (.741) (.844) (.646) (.596) (.754)

Leverage Ratio* Formal Action — .517** . .138 .336* . 269** .310%* .154
(.170) (.121) (.138) (.104) (.096) (1120)

Leverage Ratio*No Formal 108 -.005 .118 .047 .036 -.017
Action (.083) (.057) (.065) (.053) (.048) (.067)
Log Assets ~.027. -.069 .012 -.036 -.067 ~,552%
(.251) (.169) (.193) (.165) (.152) (.246)

Savings Bank Dummy .658 .137 -.174 -.121 .022 .039
(.455) - (.307) (.350) (.300) (.276) (.448)

FEE 14.383%* .968 4.027 1.852 1.694 .137
(3.633) (2.444) (2.789) (2.404) (2.210) (3.616)

Theta .656. .170 .765 .535 .541 .275
R® .105 .037 .103 .048 .041 .056

SSR- ; 13470 7154 9232 5094 4356 5612

SER 4.108 2.994 3.401 2.527 2.336 2.652

°Fach estimated equation also includes a set of dummy variables (not reported in the table) to control for differences
in the constant term for each time period.

Standard errors in parentheses
*: Significant at the 5% confidence level
**. Significant at the 1% confidence level



and industrial loans). The second adds charge-offs on bank-dependent loans
and changes in OREO to obtain a measure of net Toans for bank-dependent
borrowers (BDN).17 The final co1umh (BDNS) adds net sales of commercial and
industrial loans to BDN to convert the change-in-loans measure to a measure of
net new lending to bank-dependent borrowers.'®

The results in column 1 in table 5 show that formal actions do have a
significant ihpact on bank shrinkage. The effect of formal actions on the
chahgé in assets is captured by two variables, a formal action intercept dummy
variable and a formal action dummy variable that interacts with the Teverage
ratio. Thé estimated coefficient on the formal action intercept dummy ‘
variable meésufes éﬁé effect of the formal action controlling for the effects
of the capital-to-asset ratio. The estimated coefficients on both the formal
action variable and the formal action*leverage ratio interaction variable are
of the predicted sign and significantly different from zero at the 1 percent

confidence jeve]. On the other hand, the estimated coefficient on the

"Charge-offs on bank-dependent real estate loans were calculated as
total real estate loan charge-offs less those on one- to four-family
mortgages. Because charge-offs for the components of real estate loans are
not available prior to 1991:1, they were constructed using the average ratio
of charge-offs on one- to four-family mortgages to the level of one- to four-
family mortgages for each individual bank based on the six quarters of
available data. For observations prior to 1991:1, the ratio was multiplied by
the level of one- to four-family mortgages to obtain charge-offs on one- to
four-family mortgages. We included the portion of OREO not categorized as
one= to four-family houses. However, the OREO category is not disaggregated
prior to 1992:1. For observations prior to 1992:I, we applied the average
proportion for each bank, based on the two available observations, to the
observed Tevel of total OREO.

'®The call report data include Toan sales of commercial and industrial
Toans with no recourse, but do not include recourse Toans. or sales of
construction, multifamily residential, or commercial real estate loans.
However, these latter three categories are not generally sources of large
quantities of bank loan sales.
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leverage ratio for banks not subject to formal actions is smaller in magnitude
and not statistically significant.

The estimated coefficient on FA indicates that for each quarter that a
formal action is in force, total bank assets shrink by an additional 3.8
percent, controlling for differences in the leverage ratio. However, because
Jeverage ratios with and without formal actions have different estimated
impacts, the effect of the Teverage ratio must also be incorporated in order
to calculate the net additional impact of formal actions on asset shrinkage.
For example, for a bank with a 4 percent Teverage ratio, the additional
shrinkage due to the implementation of a formal action is 2.2 percent‘of ,
assets per quarter.’® Recognizing that a higher leverage ratio mitigétgs the
degree of shripkage associated with a formal action, an alternative measure of
the relative effect of formal actions is the value of the Teverage ratio at
which formal actions cease to retard asset growth. Again, this can be
calculated using the estimated coefficients on formal actions and the two
leverage ratio interaction variables.?® For total assets, this "break-even"
value for the leverage ratio is 9.29 percent.

Since none of the formal actions placed on New England institutions in
our sample have been removed and banks with formal actions tend to have

Jeverage ratios well below the "break-even" leverage ratio, one would expect

Jsing the notation in equation 2, this is calculated as
a, + (az - a,)*K/A. v
In this case, the calculation would be -3.800 + (.517 - .108)*4 = -2.164.

204a soTve for the value of the leverage ratio where the impact on asset
growth on banks with formal actions is the same as on those without. That is,
the value of the Teverage ratio that is obtained from solving:
a, + a;*K/A = a,*K/A, A
where a,, as, and a, correspond to the equation 2 notation, and their
estimated values from column 1 in table 5 are used.
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to find that fofma] actions have.accounted for a significant decline in the
gross assets of banks. Based on the estimates in table 5, the subset of New
England banks included in our sample accounts for a $6 billion reduction in
bank assets due to formal actions taken during the 1989:II1 to 1992:1I period,
with relatively more of the reduction occurring in the later quarters as more
bank assets came under formal actions. This represents 6.7 percent of the
assets of ‘banks in our sample as of 1989:1I, the quarter immediately prior to
the first of the formal actions recorded in our sample.

Column 2 shows that the additional shrinkage in total agsets has not
been at the expense of securities holdings. This failure to sell securities
in response to a formal action may reflect liquidity concerns. This may be
part16u1ar1y relevant today in the wake of the restrictions on discount window
borrowing contained in the Federal Depbsit Insurance Corporation Improvement
Act (FDICIA), and the zero weight givén government securities under the risk-
based capital standards.”

Both total loans and bank-dependent loans also have a sizable response
to formal actions (FA), with estimated coefficients on both FA and the
interaction term that are of the predicted sign and statistically significant.
- Again, the leverage ratios for banks not under formal actions have estimated
coefficients that are smaller in magnitude and not statistically significant.
Repeating the calculations made for total assets, the "break—e&en" Teverage

ratios for total Toans and for bank-dependent Toans are 10.6 percent and 6.2

“Most institutions required to satisfy a 6 percent leverage ratio will
find this much more binding than the risk-based standards. Substitution of
securities for loans will relieve a binding risk-based capital ratio, but will
do nothing to relieve a binding leverage ratio. Thus, faced with a binding
leverage ratio, any increase in securities requires institutions to reduce
loans even more.
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percent, respectively. At a 4 percent leverage ratio, the implied shrinkages
due to formal actions are 1.4 percenp and 0.5 percent of total assets per
quarter, respectively.

Because the asset categories are scaled by total assets, these
percentages understate the percentage declines in the asset categories
themselves. For example, because bank-dependent loans account for roughly
one—third of total bank assets, the implied percentage decline would be in the
range of 1.5 percent per quarter. In dollar terms, the reduction in Toans
attributable to formal actions is $4.2 billion, representing 6.7 percent of
the 1989:11 value of loans for the banks in our sample. For bank-dependent
Toans, the corresponding decline is $765 million, 2.5 percent of bank-
dependent loans.

The adjustments to the bank-dependent loan category for charge-offs and
the change. in OREO leave the effect of formal actions statistically
significant, but reduce (in absolute value) the magnitude of the effect
somewhat. This is as expected, since the net bank-dependent Toan (BDN)
category adds back to bank-dependent loans (BD) charge-offs and the change in
OREO to reflect the fact that the reclassification of bank-dependent loans
does not, in and of itself, reduce the funds made available to these
borrowers. That is, a part of the reduction in bank-dependent loans in bank
portfolios is a consequence of charge-offs and foreclosures rather than
reduced lending.

When net bank-dependent Toans are adjusted for net loan sales, the
effect of formal aotidns on Toan growth triples (doubTes compared to BD).
That is, by adding back Toan sales (and subtract%ng purchases) from the change

in loans held in a bank’s pbrtfo]io, the difference between the rates of loan
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growth for banks with and those without a formal action widens. At a 4
percent leverage ratio, formal actions account for a reduction in bank-
dependent lending of 0.91 percent of total assets per quarter, with a "break-
even" leverage ratio of 9.3 percent. In do]]arwterms, the decline is $2.5
b11110n, representing 8.3 percent of 1989:I1I bank-dependent Toans. Thus, our
results indicate that the effect of formal actions on lending is even more
pervasive than that on the change in loans held by banks.

One ekp]anation for this result is that banks not under formal actions
tend to sell more loans (raising ABDNS relative to ABDN). For bank-dependent
loans, loan sales may reflect primarily participations in newly originated
loans, that is, underwriting activity, rather than sales of seasoned loans
from a bank’s portfolio. In that case, better—capitalized banks Tikely
account for the bulk of Toan sales. Large borrowers may prefer to establish
their primary borrowing relationship with a healthy rather than a troubled
bank. And, to the extent sold loans have implicit recourse to the Toan
originator, loan purchasers may prefer to purchase loans from better-
capitalized banks. Thus, we might expect underwriting activity to decline at
a bank placed under a formal action. At the same time,‘a bank placed under a
formal action might be expected to decrease loan purchases (narrowing the
difference between the changes in loans and lending), given that this
represents a relatively quick and painless way to slow its Toan growth R
compared to breaking long-term Tending relationships with its current
customers.

In fact, in our sample, banks without formal actions are nearly twice as
likely as those under formal actions to be net sellers. Only 42 of the 154

observations (27 percent) of banks with formal actions are net sellers of
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these loans, compared with 46 percent of the non-formal-action observations.
And, among those banks with formal actions, there is no obvious relationship
between net loan sales and leverage ratios: net loan sellers are as likely to
have high as low leverage ratios:

Only 26 of the 154 observations of banks with formal actions are net
purchasers of these Toans. Of those 26, 22 are accounted for by the better
capitalized affiliates of two holding companies. Thus, it appears that
troubled affiliates with formal actions are likely raising their leverage
ratios by shifting assets to their better capitalized affiliates. Among banks
with formal actions associated with their own capital situation (as opposed to
that of their affiliates), there is essentially no net Tloan purchasing action.
On the other hand, only 12 percent of the observations in our sample not under
formal actions are net purchasers. Fifty-six percent of the observations with
formal actions and 42 percent of those without formal actions have no net loan
sales (or purchases).

While the coefficient on FEE is significant at the 1 percent confidence
level in the total assets equation, it is not statistically significant in the
disaggregated asset equations. This is in part due to the smaller percentage
of Toans made at banks whose main source of income is from fees rather than
interest. The estimated coefficient on the log of assets is significant at
the 5 percent confidence level in only the BDNS equation, and the savings bank
dummy is not significant at the 5 percent confidence Tevel in any of the
equations.

Cbnsistent with earlier studies, when the explicit effects of formal
actions are ignored, the Teverage ratio has a positive impact on asset and

Toan growth, being statistically significant in all but the securities and net
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Tending categories (not shown in tables). However, the Table 5 results show
that once formal actions are taken into account, the statistical significance
of the leverage ratio for banks not under a formal action disappears,
suggesting that previous equations were misspecified. Now, the leverage ratio
has a significant impact only for those banks under formal actions. Although
the estimated coefficients for banks without a formal action always haQe
magnitudes much smaller than those for banks with formal actions, the
differences are statistically significant only for the total assets, bank-
dependent loans, and net bank-dependent loans categories.? The failure to
find a stronger effect on the leverage ratio for banks without formal actions
would seem to indicate that until the threat of explicit penalties contained
in formal actions is made, banks are much slower to shrink to satisfy capital
requirements.

Orie notable characteristic of the equations in table 5 is their
relatively low R%. One explanation for this is that the data are panel rather
than time series data and the dependent variables have been differenced.
Furthermore, if our hypothesis that loan demand effects are spread relatively
evenly across the banks in the New England region is correct, Tow R*’s would
nofVBe surprising since the fitted part of the equation would not reflect the
impact of reduced loan demand. In fact, given that the fixed effects
specification was rejected and the control variables tend not to be

significant, individual bank effects, such as would be associated with

22These differences occur even though many of the institutions without
formal actions have MOUs, which also require (but not as forcefully)
improvements in the Teverage ratio. Thus, if anything, the differences
between the estimated coefficients on the Teverage ratio with and without a
formal action would be larger if MOUs were explicitly taken into account.
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differential loan demand shocks across banks in the region, do not appear to
be present.

Table 6 relaxes the constraint that a formal action has the same effect
in each quarter in which it applies. Now, the coefficient on formal actions
is allowed to have a different value for each quarter the formal action is in
effect. Formal Action (0) is a dummy variable with a value of one in the
quarter of the bank exam that resulted in a formal action and zero otherwise.
Similarly, Formal Action (1) has a value of one for the first quarter
following the quarter containing the initial exam date and zero otherwise, and
so on. Formal Action (8) denotes all observations 8 or more guarters after
the initial exam. While this specification asks a lot from the data, it can .
provide some indication of the relative timing of banks’ responses to formal
actions.

The results indicate that the shrinkage is generally spread out over
time. For the total assets equation, the estimated coefficients indicate a
decline in excess of 3 percent per gquarter and are significantly different
from zero at the 5 percent (or better) confidence Tevel through the seventh
quarter after the initial exam. The equations for total, bank-dependent, and
net bank-dependent Toans show generally stable coefficients through the fifth
quarter after the exam before falling off, with the most significant effects
(economically and statistically) clustered two to five quarters after the
exam. The.estimated coefficient on Teverage*formal action is significant at
the 1 percent confidence level for all but the securities and BDNS equations.
The relative patterns of the coefficients and their significance levels for
the Teverage ratios for banks with and without formal actions are similar to

those presented in Table 5.
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Table 6
Adjustmenﬁ to Formal-Actions

"Estimation Method: Variance Components

Independent A Assets A Securities A loans A BD.Loans A BDN Loans A BDNS loans
Variable® Assets - Assets Assets- "~ Assets Assets Assets
Constant ‘ 1.229 .394 1.710- 1.054 1.192 7.122*
(3.589) (2.479) (2.735) (2.379) (2.187) (3.561)
Formal Action (0) ~4 . 171%* -.158 ~3.916%* -1.903* -1.428 .710
(1.460) (1.053) (1.183) (.879) (.812) (.971) v
Formal Action (1) -4.214%* -1.642 -2.859% -.683 -.682 .238
(1.430) (1.033) (1.160) (.858) (.792) (.937)
Formal -Action (2) ~4.830%* ~1.205 -3.452%* -1.767* ~-1.765% -.516
(1.399) (1.011) (1.136) (.839) (.775) (.917)
Formal Action (3) -4.,934%* -1.306 ~-4,045%* ~-1.989* -1.912* ~-.621"
(1.374) (.992) (1.114) (.827) (.764) (.914)
Formal Action (4) -6.163** -.483" -4.102%* -1.940* -1.498 -1.386
: (1.395) (1.007) - (1.132) (.838) (.775) (.927)
Formal Action (5) -3.974%* -.946 -4.006%* -2.887%* -2.912** -2.141%
(1.416) (1.023) (1.149) (.851) (.786) (.941)
Formal Action (6): -3, 764%* -1.675" -1.789 -.616 -.973 -1.111
(1.431) (1.034) (1.162) (.859) (.794) (.950)
Formal Action (7) -3.073* -1.605 1.041 ~.587 -.556 -3.222%*
(1.559) (1.127) (1.267) (.935) (.864) (1.032)



Table 6 - continued

Adjustment to Formal Actions

Estimation Method: Variance Components

Independent A Assets A Securities A Loans A BD Loans A BDNﬁLbans AvBDNS:LQans/
Variable - Assets Assets Assets Assets Assets Assets
Formal Action . (8) -3.137- ~.587 ~1.255 ~.650 ~.763 1.757
(1.423) (1.024) (1.149) (.862) (.796) (.970)
Leverage*Formal Action L 631** .133 J504%* .303%* S YA -, 053
(.188) (.135) (.151) (.114) (.105) (.129)
Leverage Ratio*No Formal - .088. -.006 1000 ©.039 1,031 .001
Action (.083) (.058) (.064) (.053) (.049) (.069)
Log-Assets” ‘ o124 -.076 -.112° -:074 -.088 ~:418
(.252) (.174) (.192) (:167) (.154) (.252)
Savings Bank Dummy © 684 :136 -:118 -119 .016 -.074
(.447) (.308) (.339) (.298) (.274) (,455)
FEE- R 14.906%* 1.100 - 4566 2.030 . 1.811 -.497
(3.565) (2.452) - (2.701) (2.385) (2.192) (3.671)
Theta 692 776 814 .540 547 2262
R RS CE: 043 ! 063 056 079
SSR ’ 13376 7114 9015 - 5014 4291 5454
SER 4.115 3.001 3,378 2.519 2.331 2.627

“Fach estimated equation also includes a set of dummy var1ab1es (not reported in-the tab]e) to control For differences
" in the constant term for each time period.

Standard-errors.-in parentheses

*: Significant at the 5% confidence level

**%: Significant at the 1% confidence level



The timing of the effects of formal actions on bank-dependent loans is

affected by the net Toan sales adjustment.? Compared to the change in bank-

dependent loans he]dyin bank portfolios, the shrinkage in lending occurs
Tater, with much less shrinkage during the year immediately following the
examination'that resulted in the formal action. The evidence suggests that
initially banks do not react by reduéiné new lending to bank-dependent
borrowers, but rather by decreasing purchases or, perhaps, increasing Toan
sales (although in our sample, banks without formal actions are almost twice
as Tikely to be net sellers of these loans). Perhaps this reflects a
reluctance by banks to harm existing lending relationships. It may also
reflect the nature of the loans. If these are not demand loans (and are not
so]d); the lender would have to wait until the Toan matured or violated
covenants in order to remove the loans from its books. In fact, some 6f the
bank-dependent Toans (for example, construction loans) do have relatively
short maturities. Thus, the reduction in loans, even in the absence of new
lending, would occur only after a delay. However, when the shrinkage does
finally occur, it is dramatic, with the additional Toan shrinkage representing
more than 3 percent of total assets (roughly 9 percent of bank-dependent

Toans) in a single quarter.

2Net Toan sales and purchases significantly increase the variance of the
bank-dependent loan series. Many banks do not sell or purchase loans. For
these institutions, BDN and BDNS are equivalent. For those that do it
infrequently, the sales and purchases are lumpy, causing a large single-
quarter change. In addition, many of the loan sales are between affiliates of
the same holding company. Binding capital ratios would encourage institutions
to sell loans from their weakly capitalized subsidiaries to their better-
capitalized subsidiaries.
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IV. Conclusion

Previous research has documented a significant correlation between
capital ratios and bank shrinkage (Bernanke and Lown 1991; Peek and Rosengren
1992; Hancock and Wilcox 1992), but left untested whether this link was
related to regulatory policy and whether it affected credit availability to
bank-dependent borrowers. This paper fills that gap. The correlation between
bank shrinkage and capital ratios could be the result of voluntary actions by
undercapitalized bénks seeking to improve their capital ratios. However, we
find no independent role for Teverage ratios causing bank shrinkage in the
absence of formal actions, even though many of the banks not under fOﬁma1
actions have MOUs. Apparently a threat of civil and criminal peqa]ties,i
rather than .vague regulations on bank capital requirements, is necessary tqhéh
induce banks to quickly increase their capital-to-asset ratios so as to méégif
minimum capital, requirements. Thus, the capital crunch reported in_previous
work is shown to have an explicit regulatory link.

Most recent studies have looked at changes in the stock of loans
(Bernanke and Lown 1991; Hancock and Wilcox 1992). However, a credit crunch
concerns a reduction in the flow of loans (lending). A difference between the
change in loans outstanding and‘new lending can occur because the stock of‘
Joans is affected by charge-offs, transfers of foreclosed real estate Toans to
OREO, and net loan sales. We correct for these factors to obtain a measure of
the net flow of new funds made available to a bank’s loan customers. We also
focus on the categories of lecans that are most Tikely to be givenkto bank-
dependent borrowers, réther than total assets or total loans (where Toan salés
can be particularly important).

The findings indicate an explicit regulatory link to the shrinkage>of
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both bank Toan portfolios and bank lending. The shrinkage that occurs as a
result of formal actions is not only statistically, but also economically,
significant. And, this shrinkage is in additfon to any bank shrinkage due to
weak loan demand associated with weakness in the overall economy.

The pattern of bank balance sheet shrinkage is also important. The
shrinkage is not concentrated in securities holdings; loans are declining.
More importantly, a large share of the shrinkage occurs iﬁ the bank-dependent
Toan category, and the shrinkage is in lending as well as loans élready held
in the bank’§ portfolio. Because formal actions have been particularly
widespread in New England, including most of the largest lenders in the
region, and these are the loans with few nonbank alternatives, bank-dependent
borrowers who have traditional banking relationships severed may have great
difficu1fy finding new financing. Because so many bank Toans are generated
locally, and because informational and regulatory impediments detef the
transfer of bank capital and credit across regions, our evidence suggests that

New England did suffer from a regulatory-induced credit crunch.
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