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Abstract

This paper examines whether monetary poliesponsibilitis alter the central bank’s role as a
bank supervisor. The analysis focuses on the United States, where the Federal Reserve System shares
supervisory duties with the Office of the Comptroller of the Currency and the Federal Deposit In-
surance Corporation. Among thierée institutions, the Fed is the only one responsible for monetary
policy. Hence, the Fed'’s supervisory behavior—as captured by formal actions—is compared with the
behavior of the other two agencies. The resulgggest that the Fed’s matagy policy responsibilities
do alter its bank supervisory behavior: indicators of monetary policy affect the supervisory actions
of the Fed, but do not affect the actions of the other two agencies.
00 2004 Elsevier Inc. All rights reserved.
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1. Introduction

In most countries, the central bank performs an important role in the management of the
financial system. However, since the mairktathe central bank is to maintain price sta-
bility, the assignment of other “optional tasks,” such as bank supervision, has been subject
to debate amongst academics and policymakersdveral years. For example, policymak-
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ers in the United Kingdom, Japan, and sel/&eandinavian countries recently removed
their central bank from its role in bank supervision, while (after a long debate) the Euro-
pean Central Bank was given no supervisa@gponsibilities. In the United States, where

the Federal Reserve System has only pargaponsibility for he supervision of banks,

there were various proposals to the Congress to consolidate all supervisory duties under a
new single federal regulator, sate from the Federal Reserve.

In the literature, several arguments have been developed against and in favor of combin-
ing the two functions under the same ageh@hese arguments assume that in one way or
another the central bank’s supervisory duties affect monetary policy and vice versa. To date,
however, there is little empirical evidence establishing the existence of such cross-effects,
since data on bank supervision has been—and for the most part is still—confidential in
most countries. Given the data limitations, most of the early studies provideralifgct
evidence of such cross-effects.

For exampleHeller (1991)andGoodhart and Schoenmaker (19@@mpare the infla-
tion rates achieved by central banks with and without bank supervisory duties. They find
that countries with central banks that have supervisory duties experience on average higher
inflation rates, and interpret this as evidence supporting the “conflict of interest” hypothe-
sis. However, higher inflation rates under a camelol regime are not necessarily the result
of the central bank being distracted by supervisory considerations. Moreover, cross-country
comparisons using descriptive statistics are naturally impaired by differences across coun-
tries in the structures of their financial systems as well as differences in the timing and
magnitude of their business cycles.

This paper examines whether monetary policy duties affect the central bank’s role in
bank supervision, and if so, how? This question is addressed by exploiting the segmented
structure of the US bank regulatory and supervisory system. Specifically, all insured com-
mercial and savings banks in the United States have one of the following agencies as their
primary federal supervisor: the Federal Deposit Insurance Corporation (FDIC), the Office
of the Comptroller of the Currency (OCC), or the Federal Reserve System (Fed). While
the Fed’s primary responsibility is to conduct méary policy, the other two agencies have
no such duty. Hence, using the FDIC and the OCC as a control group, the supervisory
behavior of the Fed is compared with the betor of the other two agencies. The analy-
sis focuses on a particular aspect of bank supervision: the imposition of formal regulatory
actions (i.e., cease and desist orders and written agreements) against banks in financial dis-
tress. This is an important aspect of bank supervision for which data can be constructed
using publicly-available information and for which the general procedures and criteria of
imposition provide a common basis for comparigon.

In order to perform this comparison, a goe and rich data set is created. Informa-
tion collected from the formal action documents is combined with bank-level indicators of
financial performance (constructed using thall Report Data) and indicators of the ag-

1 See, for exampleDi Noia and Di Giorgio (1999), Goodhart and Schoenmaker (1992, 18838)er (1991)
Haubrich (1996) Peek et al. (1999)A recent paper byBarth et al. (2003)provides (among other things) a
comprehensive review of this literature.

2 The procedures of imposition of formal actions as well as how a bank’s primary supervisor is determined
are discussed extensively in the section on methodology.
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gregate and regional economy. The resulting lari@ed panel includes the “universe”: all
insured commercial and savings banks in the United States and all formal actions issued
against these types of institatis during the peoid 1990:1-1998:1V.

The estimation results suggest that the Fed’s monetary policy duties do alter its bank
supervisory behavior. In particular, the stance of monetary policy—as captured by the fed-
eral funds rate, the paper-bill spread, the Strongin measure, and other short-term interest
rates—alffects the supervisory behavior of the Fed, but does not affect the behavior of the
other two agencies. Since indicators of monetary policy matter only for the Fed, it is un-
likely that they simply capture the effect of the business cycle. However, this possibility
is formally tested in the sensitivity analysis by examining whether any of the “tradition-
al” indicators of the business cycle (e.g., the growth rate of real GDP and the change in
the national unemployment rate) affect bank supervision in the same way. It turns out that
these indicators matter for all three supervisors and not just for the Fed. Moreover, in an-
other robustness check, it is shown that the Fed’s distinctive behavior cannot be attributed
to monetary policy having a greater impact on the particular banks that it supervises; the
results stay the same even after controlliogdach bank’s exposure to interest-rate risk.

The sign on the estimated coefficient obnetary policy indicates that when the Fed
tightens monetary policy, it becomes less strict in bank supervision (i.e., an increase in in-
terest rates or a decrease in reserves is associated with a lower probability of intervention).
One possible explanation is that the Fed tends to be less strict on bank supervision in or-
der to compensate banks for the extra presguputs on them when it tightens monetary
policy. The Fed might be interested in coemsating troubled banks either because it is
concerned about possible adverse effectmflmnk failures on its reputation or because
it is concerned about possible knock-on effects. After all, the Fed is responsible for main-
taining the stability of the financial system aihis responsible for the supervision of some
of the biggest banks in the United States.

Finally, the results also suggest that the scenario express€bbghart and Schoen-
maker (1992)in which the Fed uses its role in bank supervision to reinforce or protect the
objectives of monetary policy, is not supported by the data. If it were, a monetary policy
tightening would have been associated with a higher probability of intervention.

Itis importantto point out that establishing such cross-effects does not necessarily imply
that the two functions should be separated or that they should be kept together. To answer
this question would require to take into account the effedlbpossible cross-effects in
a theoretical framework that would allow for welfare analysis. This, however, is beyond
the purpose of this paper. As mentioned eartleg,paper’'s main objective is to investigate
whether and how monetary policy affects bank supervision when the two functions are un-
der the same agency. This is important since it could guide theory by establishing relevant
empirical facts.

The methodology and the data employed here improve upon previous studies in at least
two ways. First, the paper escapes the usual criticisms of cross-sectional studies by limiting
the analysis to a single country, the United States, where the segmented structure of its
regulatory and supervisory system provides an ideal framework for such a study. Second,
the construction and use of a unique data set on formal actions alldixecatest of the
behavior of bank supervisors.
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The paper is organized as follows. Sectreviews the main arguments developed in
the literature for and against the separation of the monetary and supervisory functions. De-
scription and critical evaluation of existing empirical findings are also provided. Setion
describes in detail the methodology and the data used. Sddiescribes and evaluates the
estimation results, provides sensitivity analysis, and evaluates the economic significance of
the paper’'s main result. Conclusions follow in Section

2. Theoretical argumentsand empirical evidence
2.1. Arguments against separation

The major argument for combining the monetary and supervisory functions is linked
to the central bank’s concern for the “systemic stability” of the financial system and the
protection of the payments system. Discussions focus on when it is considered appropriate
for the central bank to provide lender-of-last-resort (LOLR) facilities, and whether such a
role should be accompanied by supeovisduties to reduce moral hazard.

On the grounds of moral hazard, it is appriape to provide LOLR facilities when a bank
is illiquid, but not insolvent (e.gBagehot, 1878 Hence, if the central bank supervises an
institution, it may know more precisely whether an institution asking for credit from the
LOLR is insolvent or just illiquid. However, regardless of the source of problems, the
central bank may feel compelled to suppoilifigg participants to avoid systemic “knock-
on” effects. Hence, to the extent that the central bank continues to operate the payments
system and act, as a LOLR, it is likely that it will want to maintain some regulatory and
supervisory functions in order to limit mdraazard incentives and to have an intimate
knowledge of the condition of banks, which can be acquired (or so itis often claimed) only
through its participation in the supervisory process.

Goodhart and Schoenmaker (1996%ing a cross-country microdata set, found that
countries where central banks are involved in supervision have on average fewer bank
failures. As they point out, this finding has no welfare implications, since it is not clear
whether the cost of a bank failure compensdt® the efficiency loss in resource alloca-
tion and other costs linked to the bail out. Hence, they went on to examine the method
adopted to deal with failing banks (i.e., rescue-package, takeover by other banks, spe-
cial administration, and liqdiation) and the resulting choicé funding (i.e., central bank,
commercial banks, depositinsurance, government, no external funding). For the method of
dealing with a failing bank they found no sigmiint difference between the combined and
separated regimes. Instead, they found that less government and more commercial bank
funds are involved in countries with combined regimes. However, an important concern

3 This argument assumes that it is not possible for a théndy, responsible for bank supervision, to transfer
information effectively to the LOLR. This assumption is clearly debatable. However, it seems more plausible
during periods of financial instabilitysince the speed and the degree wittiich the condition of an institution
deteriorates is significantly higher during periods of fitiahinstability. Moreover, it is in “bad” times that in-
stitutions are more likely to “cook” their books and hideeir true condition. Hence, under these circumstances
direct supervision could help deliver the essential information on time.
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regarding these results is that they are based on simple descriptive statistics, while they
involve comparisons across a rather heterogeneous set of codntries.

Peek et al. (1999pised a novel argument for combining the monetary and supervisory
functions. They argued that information obtained from bank supervision could improve
the accuracy of economic forecasting, and thep the central bank to conduct monetary
policy more effectively. In particular, problems in the banking sector may serve as an early
indicator of deterioratig macroeconomic conditiorfsln general, their results show that
supervisory information can and does help the Fed to conduct monetary policy more effec-
tively. In particular, they found that confidential information on the health of the banking
system (i.e., CAMEL ratings) is useful in predicting inflation and unemployment, but is
not used by private forecasters or by the Fed itself in its forecasts. Although the Fed does
not seem to make systematic use of this information in its Greenbook forecasts, the authors
found that this confidential information iaken into account when setting monetary policy
(i.e., itis found to affect the votes oféH-ederal Open Market Committee members).

A more recent study bifeldman et al. (2003e-examined the findings yeek et al.
(1999)by extending their in-sample analysis to an out-of-sample framework. The authors
found that CAMEL ratings do not improve tlwut-of-sample forecast of inflation, while
they improve the forecast of unemploymentwwer, the maximum improvementin fore-
casting unemployment was 0.17 percentage points, which might be too small to affect
policymakers. To examine whieer this increase in forecast accuracy would alter monetary
policy, the authors estimated two forward-looking policy rules: one using the Greenbook
forecasts and another using the forecast pceduvith the supervisory information. The
second rule produced a federal funds rate that was closer to the optimal funds rate, but only
by four to twelve basis points.

Even if one believes that supervisory infieation is indeed valuad for forecasting key
macroeconomic variables, this evidence does not in itself establish that the Fed should be
the supervisor. The Fed could simply request this information from the agency doing the
supervisionPeek et al. (1999rgue that effective use of this information may be very
difficult in practice. In particular, the assessment of a bank’s health and the information
used may depend on the objective function of the agency doing the supervision. Differences
in objectives could lead to the collection and emphasis of different information. It may also
affect the way CAMEL ratings are assignd@hus, in order to effectively use the bank
supervisory information, the Fed should not only know the aggregate ratings, but whether
and for which institutions forbearance is occurriRgek et al. (1999rgue that the latter
implies a direct supervisory role for the central bank. While all these arguments are entirely

4 The sample includes Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece,
Hong Kong, Ireland, Italy, Japan, Luxembourg, Nethedl New Zealand, Norway, Portugal, Spain, Sweden,
Switzerland, United Kingdom, United States, and Venezuela.

5 For example, supervisory information could provideate notice of changes in bank lending behavior to
the extent that the “lending channel” of maaey policy is operative (see, for exampBernanke and Gertler,

1995; Hubbard, 1995; Kashyap et al., 1293

6 For example, during the Third-World debt crisis, some banks that were perceived as “too big to fail” may

have received better CAMEL ratings than their true condition warranted.
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plausible, others are not fully convinced ththtect supervision is necessary for effective
and timely transfer of information (s&ernanke, 200)L

2.2. Argumentsfor separation

The most common argument for separgtinonetary policy rggonsibilitiesfrom bank
supervision is that the combination of the two functions may lead to a “conflict of interest”
between the monetary authority, that desires higher interest rates (e.g., to fight inflation or
to maintain an exchange rate peg), and the supervisory authority, that is concerned about
the adverse effects of higher interest rates on the solvency and profitability of the banking
sector. Similarly, it is easy to imagine situations where officials in charge of monetary
policy may want to rescue a bank because of systemic stability concerns, while officials
responsible for supervision may want to close it to avoid moral hazard.

A more general point made bgoodhart and Schoenmaker (199%}hat the cyclical
effects of micro (regulatory) and macro (monetary) policy tend to be in conflict. Monetary
policy is usually countercyclical, while the effects of regulation and supervision tend to
be procyclical, offsetting to some extent the objectives of monetary pblicyarticular,
during periods of economic slowdown, the figal condition of banks is usually deteri-
orating. In this case, the bank’s supervisor steps in and applies pressure on the institution
to improve its condition. However, the bank’s ilementation of supervisory requirements
results in even tighter credit during an economic reces&igollowing this line of argu-
ment, one might expect the central bank to use its supervisory role to complement monetary
policy (i.e., to be less strict in supervision when monetary policy is expansionary and vice
versa).

However, these conflicts are genuine and are not likely to be eliminated by institutional
rearrangements. Hence, the key question is which institutional setup would resolve these
conflicts in the most efficient way for the sety at large. Some researchers argue that in-
ternalizing conflicting goals within a single agency may result in a more efficient resolution
because of lower frictions in deciding and ilementing policies and because of enhanced
accountability (e.gBriault, 1999; Llewellyn, 1999

From an empirical perspective, it is very difficult to document whether (or the extent
to which) interest rates were kept lower than they would have been on the basis of purely
monetary considerations, since discussions are usually internalized within the central bank.
However, there were a number of cases where it was argued that interest rates were held
down because of concerns about thabdity of the financial sectdt.For example, during

7 For example, the slow recovery from the 1990 US recessias attributed by many researchers to a dramatic
decrease in the supply of bank loans caused by increeagital requirements and mestringent regulatory
practices (se®ernanke and Lown, 1991; Berger and Udell, 1994; Berger et al., 1995; Hancock and Wilcox,
1995.

8 Formal regulatory interventions have been found teelen immediate negative impact on new lending. For
example Peek and Rosengren (1996und that banks under formal actions decrease new lending by 1.9 percent
per quarter.

9 The effect of high interest rates on the profitabilitytloé banking system depends on how long interest rates
are held high and on the balance sheet structure of the banking system (i.e., the repricing and maturity structure
of the asset and liability sides of their balance sheets).
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the 1980s and the beginning of the 1990s, the US interest rates were kept low because of
the severe problems of the Savings and Loan Associationsv/{taes, 1992. Moreover,

it is widely believed that in 1982 Chairman Volcker was under pressure to abandon the
non-borrowed reserve scheme because of theeesffof interest rate volatility on the debt

of less developed countries and the solvency of major US banks.

To test whether conflicting goals affect the performance of central banks with supervi-
sory reponsibilities,Heller (1991)andGoodhart and Schoenmaker (19@®2mpared the
inflation rates achieved by central banks with and without supervisory duties. They found
that countries whose central banks do not have supervisory duties have on average lower
inflation rates. However, adeller (1991)pointed out “it may well be that independent
central banks are better in attaining the goal of price stability and that these independent
banks do not tend to have supervisory respadlis@s.” It turns out that even after control-
ling for central bank independence, central banks without supervisory duties achieve lower
inflation rategDi Noia and Di Giorgio, 1999)

Combining the two functions may also involve reputation risks for the central bank. If
the central bank is responsible for bank supervision and bank failures occur, the public
perception of its credibility could be adversely affected (e.g., Bank of England and the
failure of BCCI in1991). Moreover, the public and politicians often blame the regulatory
authority for the crises that do occur, but do gote credit to regulators for crises that are
successfully prevented. Hence, it has been argued that the reputation of the central bank is
more likely to suffer, than to benefit, from bank supervision.

3. Theempirical analysis
3.1. Methodology

Does the central bank’s nesnsibility for monetary policy alter its behavior as a bank
supervisor? This question can be addressed by taking advantage of the segmented structure
of the US bank regulatory system. All insured commercial and savings banks in the United
States are primarily supervised by one of the following federal agencies: the FDIC, the
OCC, or the Fed. Due to historical reasons, the identity of a bank’s primary federal super-
visor depends on its charter (national or state) and on whether it chooses to be a member of
the Fed or not. Specifically, a nationally-chartered bank is supervised by the OCC, while
a state-chartered bank has the Fed as its primary supervisor if it chooses to be a member
of the Fed and the FDIC otherwise. Among the three agencies, the Fed is the only one re-
sponsible for monetary policy. Hence, the Fed’s behavior as a bank supervisor is compared
with the supervisory behavior of the other two agencies.

The comparison focuses on a particular aspect of bank supervision: the issuance of
formal actions (FAs) against financially troehl institutions on the basis of “safety-and-
soundness.” In general, the term formal action—as opposed to informal action—refers
to actions that are legally enforceable. FAs include cease and desist orders, written agree-
ments, prohibition-and-removal orders, civil money penalties, and prompt corrective action
directives. Here, the analysis is confined to cease and desist orders (C&Ds) and written
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agreements (WAs), which are usually issweghinst banks with serious financial prob-
lems10

Prohibition-and-removal orders and civil money penalties are not included because they
are usually issued against individuals affiliated with an institution because of violation of
laws and regulations and not because tharftial condition of thenstitution has been
deterioratingt! Prompt corrective actions are also msed because they are automatically
triggered by deficient capital levels under the Prompt Corrective Action guideline. Thus,
they cannot be used to compare the behavior of the Fed with the other two agencies. What
is needed is actions for which there are some general procedures and criteria of imposition,
but these procedures are not automatic and thus allow for some degree of discretion on the
bank supervisors. C&Ds and WAs are ideal for this matter.

Supervisors conduct on-site examinations to determine whether bank practices are con-
sistent with sound banking operations. When an institution is discovered to have serious
financial problems, its primary superviscan intervene by imposing a C&D or WA to
force the institution to correct the probleftsThis type of intervention is based on the
absolute and relative health of the institution. While examiners use various bank-level in-
dicators to evaluate the condition of a bank, the same indicators may or may not trigger
intervention, depending on the size of thank and the condition of its economic envi-
ronment. As the economic environment (both national and regional) deteriorates, a bank
faces a greater probability of failure, since the health of its borrowers and the value of any
collateral securing loans deterate. Bank size may also be relevant. In the presence of
asymmetric information, larger banks can absorb more risk, since it is easier for them to
raise additional funds if needed (due to reputation effects or to “too-big-to-fail” subsidies).
Moreover, big banks are better able to diversify their loan portfolios.

Thus, the probability of getting a FA is modeled using a probit model:

P(Yi; =) =F(B'X) +ei, 1)

whereF (-) is assumed to be the standard normal distribu%m, is equal to one if the
supervisor imposed a FA on banlat timez, and is equal to zero otherwise. The matxix
includes indicators of the condition of bahkt timer andr — &, indicators of the prospects

of the economic environment in which the bank operates, and a bank size indicator. In
addition, supervisory agency dummy \abies are used to accouor the pasibility of
systematic differences across agencies either in supervisory standards or in the quality of
banks supervised. The paper’s central hypothesis is tested using interaction terms between
a monetary policy indicator and the supervisory agency dummy varigbles.

10 From now on, the term FA will be used to refer to C&Ds and WAs only.

11 when the illegal actions of the individuals are sutattendanger the safety-asdundness of the institution,
a C&D or a WA is issued against the institution as well.

12 Since FAs are legally enforceable with civil morgtpenalties for noncompliance, they are viewed as the
most serious actions available to sopgors, short of closing the bank.

13 The estimation results are qualitatively the same if a logit model is used.

14 |n the sensitivity analysis, a separate regression is estimated for each agency in order to examine the robust-
ness of the results when all coefficients are allowed to differ across the three supervisors.
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A few comments are in order. First, followilRgek and Rosengren (1996hner refers
to the exam date that resulted in the imposition of a FA and not to the date that the action
became effective (i.e., the sign date). If timeas referring to the sign date, the analysis
would capture a different condition (most probably improved) from the one that triggered
intervention by the bank’s supervisor. In particular, supervisors decide to issue a FA based
on the information they obtain during an examination. However, FAs become effective at
least 60 to 90 days after the exam date and many over a year later. During this interim
period, the bank knows that a FA is going to be issued against it. Hence, it is expected to
start improving its condition even before the action is signed.

SecondY; ; does not include observations of banks that at timere already under a
FA. In particular, once a bank is under a FA, its subsequent observations until the action is
terminated are dropped. If a bank is already under a FA, it cannot receive another action of
the same type before the first one is terminated.

3.2. Data description

A pooled time-series and cross-sectional panel of all FDIC-insured commercial and
savings banks in the United States is constructed in order to est{thate particular,
information collected from the FA documents is combined with bank-level indicators of
financial performance and indicators of the aggregate and regional economy.

3.2.1. Formal actions

The data set covers the period 1990:I-19¢@8Data availability regarding the de-
pendent variablg; ; determines the sample’s starting point. Specifically, the date of the
examination that resulted in the imposition of a FA is necessary for genetétinghese
examination dates are reported in the FA documents, which have been disclosed only since
the end of 1989. In particular, the Financiaktitutions Reform, Recovery, and Enforce-
ment Act (FIRREA) of 1989 made public all C&Ds signed after August 9, 1989, while
the Crime Control Act of 1990 requires disclosure of all WAs signed after November 29,
1990.

Even if WAs signed prior to November 29, 1990 are not available, the sample begins in
1990:1 in order to take advantage of C&Ds imposed during 1990. The estimation results
would have been biased if banks that received a WA appeared in the data as if they did not
(i.e.,Y;; equals O when it should equal 1). For this reason, termination documents are used
to identify banks that received a WA any time between January 1 and November 29, 1990.
These banks are then dropped for the period between 1990:1 and the termination of the
action1® The same procedure is used to identify and eliminate any bank that entered the
sample period with a FA issued prior to August 9, 1989. Finally, the sample includes FAs
that were clearly related to deteriorating financial condition and not only to some violations
of laws and regulationt®

15 The termination documents include the date the action was imposed (i.e., the sign date) and the date it was
terminated. Unfortunately, the terminatidocuments do not include examination dates.

16 Actions issued because of deteriorating financidition are easy to identify when reading the actual
documents. A typical quote from the type of actions udgd is: “[b]Jank [ordered] to cease and desist from
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Table 1
Formal Actions imposed during the period 1990-1998

Number of Formal Actions
1990 1991 1992 1993 1994 1995 1996 1997 1998 Total
264 352 198 58 44 14 18 30 35 1013
The percentage of banks under supervisitrat are under a Formal Actions at time
1990 1991 1992 1993 1994 1995 1996 1997 1998
occ 3.82 4.82 3.27 0.95 0.55 0.32 0.33 0.74 0.91

FED 0.85 3.02 1.84 0.57 0.89 0.84 0.31 0.94 0.42
FDIC 151 2.17 1.10 0.35 0.30 0.09 0.10 0.15 0.16

@ Includes cease and desist orders and written agreements.

Table 1reports the number of FAs issued during the 1990:1-1998:1V period. Interest-
ingly, 86% of the total 1013 FAs are imposed between 1990 and 1993, when the banking
industry faced one of its worst crises since the Great Depression. The bottom panel of
Table 1shows the percentage of banks under each supervisor that received a FA at each
point in time. It seems that banks under the FDIC are less likely to receive a FA than banks
under the Fed or the OCC and this is true for almost every year in the sample. However,
the comparison between the Fed and the OCC varies over time.

3.2.2. Bank-level data

Bank-level indicators of performance for all insured commercial and savings banks in
the United States are constructed using the Consolidated Reports of Condition and Income
(Call Reports), available from the Federal Reserve Bank of Chicago. In order to create
consistent time-series variables, this data set involves a number of challenges (e.g., dealing
with mergers, de novos, “shell” banks, and changes of definitions over time).

The indicators used to capture the health of an institution cover the main areas in which
examiners base their evaluatioable 2provides a list of indicators as well as definitions
and notation. The specific ratios are motivated from other studies on FAsReeak,and
Rosengren, 1995, 199@s well as studies that use Cakport data to capture the super-
visory assessment of bank condition (eRBerger et al., 2001 For example, it is known
that supervisors view capital adequacy as addeynent in reducing bank risks. To evalu-
ate capital adequacy, regulators look at theapital ratios: Tier 1 capital to risk-weighted
assets, total capital to risk-weighted assets, and Tier 1 capital to average assets. The higher
these ratios, the lower the probability afoeiving a FA, other tinigs equal. It should be
pointed out that all capital ratios were constectas to exactly equal the measure gener-
ated by each of the three supervisors at each point in time, following all the changes in
regulation during the sample period.

practices such as operating with excessive volume of aelyerkssified assets and with inadequate equity capital
and inadequate allowance for loan losses; violategsl and regulations; operating with management whose
policies and practices are detrimental to Bank (docket no.: FDIC-90-106b). In general, when the problems
are of the nature described above, the actions incimieific guidelines of how to restore the problems and
prohibit the bank from paying dividends.

17 seeData Appendixfor more details on the methodsaasto deal with these problems.
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Table 2
Definitions and notation of variables
Category Definition Notation
Capital adequacy Tier 1 capital to average assets Tierl/AVA
Tier 1 capital to risk-weighted average assets Tierl/RWA
Total capital to risk-weighted assets TC/RWA
Asset quality Real estate loans to total loans REL/L
Commercial & industrial loans to total loans C&I/L
Other real estate owned to total loans OREO/L
Nonperforming loans to total loans NPL/L
Loan loss reserves to total assets LLR/A
Gap for up to 3 months to total assets GAP1/A
Gap for 3 months to 1 year to total assets GAP2/A
Earnings ratios Return on average assets R/AVA
Loan loss provisions to average assets LLP/AVA
Asset liquidity Liquid assets to total assets LA/A
Brokered deposits to total assets BKD/A
Off-balance sheet Interest-rate derivatives to total assets Derivatives/ A
Non-interest income to total interest income NI /TII
Bank size Log of total assets LogAssets
Supervisor specific Dummy variable for banks supervised by the OCC occC
Dummy variable for banks supervised by the FDIC FDIC
Dummy variable for banks supervised by the Fed FED
Monetary policy Federal funds rate FFunds
Macro indicators Annual growth rate of real GDP G(RGDP); ;_4
(State unempl. rate} (National unemployment rate) Sune — Nune
Change of the national rate of unemployment ANune; ;_4

The asset quality of an institution is evaluated with respect to the concentration of its
loan portfolio, the severity of its credit-risk problems, the adequacy of its loan loss reserves,
and its exposure to interest-rate risk. In particular, ratios of portfolio concentration in risky
types of loans reflect potential exposure to excess risk. For instance, if a particular sector
of the economy is under stress (e.g., the real estate sector), then banks with a loan portfolio
that is highly concentrated in that sector will face an increased probability of failure. The
ratio of nonperforming loans to total loans provides an indicator of current and future
credit-risk problems, while the ratio of othezal estate owned to total loans reflects past
problems with credit-risk® Hence, the higher these ratios, the higher the probability of

receiving a FA.

Gap variables (scaled by total assets) are included to capture a bank’s short-run exposure
to interest-rate risk. Followingeek and Rosengren (199aMd Simons (1995)the gap
variables are measured as the absolute value of the difference between assets and liabilities
(i.e., loans plus securities minus deposits) maturing or repricing within a given interval. The
intervals used are: up to three months and three months to a year. The higher these ratios
are, the higher the probability of a FA. Unfortunately, the information that is necessary in

18 The loans series is calculated as loans that are 90 or more days past due plus loans that are in a nonaccrual
status. The other real estate owned series is composed of real estate collateral from foreclosed loans.
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order to construct these gap variables is not reported by a large number of banks. Hence,
including the gap variables in the estimation results in a loss of about 32 percent of the total
number of observations. For this reason, some of the key specifications are also estimated
without the gap variables.

Earnings ratios such as the return on average assets (or on average equity) capture the
ability of an institution to supply additional cagl and meet possible losses. Hence, the
higher are these ratios, the lower the probability of receiving a FA. A bank’s liquidity is of
particular importance when a bank becomes troubled. Deposit withdrawals and the reluc-
tance of other institutions to expose themsslto counterparty risk through transactions
with a troubled bank can lead to increased liquidity requirements. Hence, the higher the
ratio of liquid assets to total assets, the lower the probability of receiving ¥ Fi\con-
trast, unstable or highly liquid deposits (e.g., brokered deposits) increase the probability of
a liquidity problem, and thus increase the probability of a FA.

Under off-balance sheet activities two ratios are included. The first ratio, interest rate
derivatives to total assets, is used in order to capture the extent to which an institution
is speculating or hedging against interest rék using off-balance sheet derivatives. The
measure includes swaps, futures, and option contracts (both written and purchased). In gen-
eral, derivatives could increase or decrease the probability of a FA, depending on whether
the institution is using them faspeculation or hedging. The second ratio, non-interest
income to total income, is included in order to capture the size of a bank’s off-balance
sheet activities. In recent years, there wereceons that banks are using off-balance sheet
activities to engage in regulatory capital arbitrage.

Table 3compares the average risk profile of three groups of banks:

(i) banks notunder a FA,
(i) banks at the exam date that resulted in a FA, and
(iif) banks under a FA at the time of the termination of the action.

As expected, banks have a significantly worse risk profile at the time of the exam that

resulted in a FA compared to banks that are not under a FA. In particular, they are less
well capitalized, less profitable, have a less diversified loan portfolio, and have more liquid

deposits. Moreover, a higher share of their loans is nonperforming and they have a lower
loan loss reserves ratio. However, when the action is terminated, their average risk profile
is significantly improved.

3.2.3. Macro-level data

A crucial ingredient for estimatingl) is a good indicator of the stance of monetary
policy. Unfortunately, there is no consensus in the literature as to which variable is the best
indicator. Over the years, a number of indicators have been proposed, such as the federal
funds rate, the portion of non-borrowed reserves growth that is orthogonal to total reserves
growth (known as the Strongin measure), the paper-bill spread, the Boschen—Mills index,

19 Liquid assets are calculated as the sum of interest-bearing balances due from depository institutions, av-
erage federal funds sold, seities purchased under agreement to resedets held in trading accounts (net of
revaluation gains), and the market value of securities less the value of pledged securities.
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Table 3
Average risk-profile of three groups of banks during 1990:1-1998:1V
Category Regressors No FA Start FA End FA
Capital adequacy Tierl/AvA 9.65 665 873
(3.48 (3.03 (9.06)
Tierl/RWA 15.82 1026 1379
(9.76) (6.20) (9.82
TC/RWA 1847 1298 1545
(12.48) 7.77) (10.02
Asset quality REL/L 3.25 611 356
(5.25 (8.07) (4.91)
C&I/L 16.55 2222 1870
(1164 (14.87) (12.95
OREO/L 0.66 311 200
(213 (4.10 (2.71)
NPL/L 141 494 263
(1.89 .97 (2.62
LLR/A 0.89 168 144
(0.52 (1.06) (0.85
GAP1/A 19.78 2612 2350
(12.05 (14.75) (1317
GAP2/A 1521 1113 1395
(10.29 (10.09 (1053
Earnings ratios R/AVA 1.09 —2.18 095
(1.33 (4.76) (1.88
LLP/AVA 0.29 300 017
(0.90 (4.55) (1.30
Asset liquidity LA/A 2847 2085 2794
(15.16) (12.44) (13.46)
BKD/A 0.32 115 033
(2.16) (3.80 (1345
Off-balance sheet Derivatives/ A 1.35 323 346
(26.1% (63.01) (43.26)
NI/TIH 3.83 535 6.09
(41.89 (7.33) (9.07)
Bank size LogAssets 1112 1121 1107
(1.25 (1.32 (1.38

Notes. No FA: banks not under a Formal Aati; Start FA: banks at the time of the exam that resulted in Formal
Action; End FA: banks at the end of the termination of Bwgmal Action. Standard d&tions in parentheses.

and other short-term interest rates (e.g., three or six month treasury bill rates, three or six
month commercial paper rates, e®°).

Among the various indicators, the federal funds rate is the one that is most widely used
in the empirical literature since it is found to perform well for most periodsBAmanke
and Mihov (1998, p. 899%oint out, “[flor practitionersdoking for a simple indicator of
policy stance, our results suggest that using the federal funds rate prior to 1979; nonbor-

20 seeBernanke and Mihov (1998pr an extensive literature review on measuring monetary policy and for
further references.
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rowed reserves from 1979 to 1982, and either the funds rate or Strongin’s measure in the
most recent period, will give reasonable results.” Since the sample is limited to the 1990s,
the funds rate is used as the main indicator of the stance of monetary fldfioyvever, as
discussed in the sensitivity analysis, the results are robust to many other indicators that are
widely used in the literature, including the Strongin measure.

Indicators of the economic environment are used to control for the effect of the business
cycle on the probability of receiving a FA. 8gifically, real Gross Domestic Product, and
national and state unemployment rates are taken respectively from the National Income
and Product Accounts and the Bureau of Labor Statistics. Finally, a set of regional dummy
variables, based on census regions, is included in the estimations to account for systematic
differences across regions.

4. Estimation results

Table 4provides estimation results fové different specifications dfL). Column (1)
reports a benchmark regression, which isikinto what can be found in the literatufé.

It includes bank-level indicators of financial performance, a bank size indicator, dummy
variables for the bank’s primary federal swygeor, as well as regional and quarterly time
dummies. Almost all estimated coefficients imdicators of bank health and size are sta-
tistically significant and have the expected signs.

The estimated coefficients on the supervisory agency dummies are significant, sug-
gesting that there are systematic differences across supervisors (in toughness, standards,
or even in the quality of banks supervised) which are not fully captured by other right-
hand-side variables. Specifically, the estimated coefficient o@€@ dummy variable is
positive, suggesting that banks supervised byQBE are more likely to receive a FA than
are banks supervised by the Fed, other things equal. In contrast, the negative estimated
coefficient for the=DIC dummy variable indicates that banks supervised by the FDIC are
less likely to receive a FA than are banks supervised by the Fed.

Regional and quarterly time dummies are used to capture the effects of the economic
environment on the probability of receiving a FA. However, these variables account not
only for the business cycle, but also for anything else that varies systematically across ge-
ographical regions and time. Hence, when an indicator of monetary policy is introduced in
columns (2)—(5), the quarterly dummy varieb are replaced by indicators of the business
cycle such as the growth rate of real GDP, the change in the rate of national unemployment,
and the difference between state and national rates of unemployment.

21 The Federal Reserve Board of Governors releaisesfunds rate at both daily and monthly frequencies,
among others. The monthly series consists of the average of the daily figures during each month. Here, the
monthly series is converted into a quarterly series using the observation for the last month of each quarter. In this
case, “spikes” in the funds rate (which happen occasioffailg day or two due to temporary reserve conditions)
are averaged out during the month.

22 1 particular,Peek and Rosengren (1995, 196Xamine the determinants of FAs using a similar framework,
but without considering any monetary policy aspect oredéhces across supervisof$ie estimation results,
reported in column (1), are consistent with their findings.
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Table 4
The effect of monetary policy on the probability of getting a Formal Action
Category Regressors 1) 2) 3) (4) (5)
Capital adequacy Tierl/AvA —0.0727™ —0.0824™ —0.0826™ -0.0776™ —0.1011™
(0.011) (0.0099  (0.0099  (0.0103  (0.0084
A(Tierl/AVA), 4 —00124™ —0011¢" -00119" -00127" —00113"
(0.005) (0.005)  (0.005)  (0.0049  (0.0021)
Tierl/RWA 0.0001  —0.0031 00031 00020 00035
(0.0039  (0.0023  (0.0023  (0.0028  (0.0022
Asset quality REL/L 0.0087™  0.0095™  0.0096™  0.0094"  0.0086™
(00020  (0.0020  (0.0020  (0.0020  (0.0019
C&l/L 0.0037™  0.0047™ 00047  0.0039"  0.0046™
(0.0012  (0.0012  (0.0012  (0.0012  (0.0010
OREQ/L 0.0273"™  00280" 00279 00268  0.0145™
(0.0034  (0.0034  (0.0034  (0.00349  (0.0038
NPL/L 0.0662™ 00669 00669 00663  0.0599™
(0.0054  (0.0054  (0.0054  (0.0054  (0.0048
LLR/A 0.0085 00076 00070 00079 00235
(0.0230  (0.0233  (0.232 (0.023)  (0.0204
GAP1/A 0.0008 00005 00006 00007
(0.0014  (0.0014  (0.0014  (0.0014
GAP2/A —0.0010 —0.0016 —0.0016  —0.0015
(00017  (0.0017%  (0.0017%  (0.0017)
Earning ratios R/AVA —0.0287" —0.0276" —0.0278" —0.0288" —0.0224"
(0.0102  (0.011) (0.0109  (0.0105  (0.0094
LLP/AVA 0.0562™  0.0560™ 00559 00547  0.0564™
(0.0146 (00155  (0.0155  (0.015)  (0.0126
Liquidity LA/A —0.0086™ —0.0089™ —0.0089™ —0.0089™ —0.0089™
(0.0014  (0.0014  (0.0014  (0.0014  (0.0012
BKD/A 0.0030 00038 00038 00039 Q0081™
(0.005)  (0.0049  (0.0049  (0.0050  (0.0030
Off-balance sheet Derivatives/A 0.0010™  0.0010™  00009*  0.0009™  0.0008™
(0.0004  (0.0003  (0.0003  (0.0003  (0.0003
NI/TH 0.0026 0.0016 Q0015 00021 00001™
(0.0014  (0.0017  (0.0015  (0.0015  (0.00002
Bank size LogAssets —0113"  -—o0.1164™ -0.1163" -0.1155" -0.1216™
(00132  (0.0133  (0.0133  (0.0133  (0.0117
Supervisor specific OCC 02337 024177 -0.1302 —0.1406  —0.1647
(0.055%7  (0.0556  (0.1542  (0.1545  (0.1539
FDIC —0.1822™ —01734™ -05495" 05511 —0.5638™
(0.0572  (0.057) (01582  (0.1588  (0.1563
Monetary policy  FFunds,_1 —0.0098
(0.0092
FED x FFunds,_1 —-0.0728™ —0.0709™ —0.0757"
(0.0252  (0.0251)  (0.0253
FDIC x FFunds,_1 —0.0040 —0.0026  —0.0064
(0.0134  (0.0134  (0.0130
OCC x FFunds,_1 —0.0048  —0.0023  —0.0059

(0.0119 (0.0120 (0.0119
(Continued on the next page)
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Table 4 Continued)

Category Regressors (1) 2) 3) 4) (5)
Macro indicators G(RGDP); 1, 4 —0.0916™  —0.092¢™ —0.0997™
(0.0084 (0.0084 (0.0074
(Sune — Nune), 1 0.0549™ 00549 00596  0.0606™
(0.0126 (0.0126 (0.0127 (0.0118
ANune, 1, 4 0.3058™
(0.0248
Observations 244,559 244,559 244,559 244,559 360,725
Pseudar? 0.2822 0.2742 0.2748 0.2782 0.2786

Notes. Robust standard errors in parergés. Regional dummies are included in all specifications. Quarterly
dummies are included only in column (1).

* Significance at the 10% level.
" Idem., 5%.
™ Idem., 1%.

Specifically, in column (2) the federal funds rate is added in order to examine whether
the stance of monetary policy affects the prabatof supervisory intervention in troubled
banks. The estimated coefficient on the federal funds rate is negative and insignificant.
Hence, it seems that after controlling for the health of an institution, the business cycle, the
bank size, the type of FA, and the bank’s primary supervisor, the probability of a FA does
not depend on the stance of monetary policy.

However, when in column (3) the federal funds rate is interacted with supervisory
dummy variables to allow for differential effects across supervisors, an interesting result
emerges. Monetary policy affects the supervisory actions of the Fed, but does not affect
the actions of the other two agencies. In particular, the estimated coefficient on the fed-
eral funds rate for the Fed is negativeQ.0728) and significant at 1% confidence level. In
contrast, the estimated coefficients for BEC and theFDIC are highly insignificant and
approximately equal to zere-0.0048 for theOCC and —0.004 for theFDIC). Similar
results are obtained in column (4) when the growth rate of real GDP (one of the control
variables of the business cycle) is repladgdthe annual change in the rate of national
unemployment2 The same result is obtained in column (5) when the gap variables are
dropped and the model is estimated using many more observations.

The negative sign on the coefficient of the federal funds rate suggests that when the Fed
increases the funds rate, it becomes less strict in its bank supervisory role. One possible
explanation is that the Fed tends to be less strict on supervision in order to compensate
banks for the extra pressure it puts on them by increasing the funds rate. An increase in
the funds rate can be thought as an extra tax on banks for at least two reasons. First, it
increases the opportunity cost of holding non-interest-bearing reserves. Second, it pushes
banks towards more costly forms of finance. Specifically, a contractionary monetary policy
reduces the amount of reserves in the economy and thus forces banks to rely more heavily
on sources of finance that are not subject to reserve requirements (e.g., equity). Given cap-

23 The growth rate of real GDP is never included in theeaegression with the annual change in the rate of
national unemployment since the twariables are highly correlated.
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ital market imperfections, these alternatsources of finance are typically more expensive
since they are not subject to deposit insurance. Moreover, they are even more expensive
for banks with serious financial problemsthast received a FA; as mentioned earlier, FAs

are publicly available.

FAs can be viewed as some kind of a ultiomatto financially troubled institutions to
immediately deal with their problems. Fang these banks to deal with their problems
means that they will either manage to correetrth(and become healthy again) or that they
will be forced to close. In fact, almost all FAs require banks to increase their provisions for
bad loans and to raise their capital ratios within a limited period of time. Clearly, this might
be very costly for banks with serious financial problems, but it is even more costly when
monetary policy is contractionary, since banks must rely even more on more expensive
sources of finance (e.dashyap and Stein, 2000; Stein, 1998

Given this additional pressure, the Fed might be interested in compensating troubled
banks either because it is concerned about tiveise effects of bank failures on its repu-
tation (in conducting monetary policy) or becaut is concerned about possible knock-on
effects. After all, the Fed is responsible for mi@ining the stability of the financial system
and it is responsible for the supervision of some of the biggest banks in the United States.
More generally, it seems that the Fed's behavior as a bank supervisor is altered by macro-
economic considerations related to its iddal responsibilities, while the behavior of the
other two agencies that do notieathese responsibilities is not.

Finally, it should be pointed out that the negative sign on the coefficient of the federal
funds rate also indicates the Fed is not using its bank supervisory role to reinforce the
objectives of monetary policy. If it were, the funds rate would enter with a positive sign
(i.e., the Fed would relax its supervision when monetary policy is expansionary).

Although the discussion so far has focused on the main question of interest—whether
the Fed’s responsibiliteefor monetary policy affect its behavior in bank supervision—
Table 4contains other interesting findings. In all specifications, most of the indicators of
bank health are statistically significant and enter with the expected sign (i.e., the better the
financial health of a bank, the lower the probability of intervention).

For example, the estimated coefficient on Tier 1 capital to average afgelgAvA) is
negative, indicating that the higher a bank’s capital ratio, the lower the probability of a FA.
Moreover, it seems that examiners base their evaluations not only on the capital position
of a bank at a certain point in time, but also on its recent trend. In fact, the coefficient
on the annual change dierl/AvA is negative, suggesting that the probability of a FA
decreases as the bank’s capital position improves. Instead, the coefficient on Tier 1 capital
to risk-weighted assetdierl/RWA) is not statistically significant.

Ratios of portfolio concentrations in high-risk types of loans reflect potential exposure
to excessive risk. In fact, the ratios of real estate loans to total I¢#fls/(.) and commer-
cial and industrial loans to total loan€&1/L) enter with a positive sign. The estimated
coefficient on other real estate owned to total loa@REO/ L) is positive, since it cap-
tures past problems with credit-risk. Nonperforming loans to total losR& (L) provide
some indication of current and future loan portfolio problems with credit risk and therefore
increase the probability of a FA. In general, the ratio of loan loss reserves to total assets
(LLR/A) could enter either with a negative or a positive sign. A negative sign should be ex-
pected ifLLR/A captures the degree to which an institution takes precautions against future
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loan losses. However, a higth.R/ A ratio could also be an indicator of greater than normal
problems with nonperforming loans and thereftncrease the probaity of supervisory
intervention. Herel.LR/A enters with a positive sign, but it is not statistically significant.
Instead Peek and Rosengren (1996Jund thatLLR/A have a statistically positive effect
on the probability of a FA. The gap variabl€3A\P1 andGAP2, enter with a positive sign,
but are not statistically significaff. This result is consistent with the findings®é&ek and
Rosengren (1997)

Earnings ratios, such as the return on average askéfs/A), indicate the ability of
an institution to supply additional capital amdeet possible losses. Thus, the higher is
R/AVA, the lower the probability of receiving a FA. Instead, the higher the ratio of loan
loss provisions to average assdis®/AvA), the higher the probability of a FA since it
indicates lower bank profitability and credit risk problems.

The higher the liquidity of an institution the lower the probability of short-term liquidity
problems. Hence, the higher the ratio of liquid assets to total adskta ], the lower the
probability of receiving a FA. However, unstable or highly liquid deposits, such as brokered
depositsBKD/A), increase the probability of liquidity problems and therefore increase the
probability of supervisory intervention. This coefficient, however, is statistically significant
only for the specification where the gap variables are dropped and the model is estimated
using many more observations.

Bank size LogAssets) is highly significant and enters with a negative sign, which is
consistent with at least two interpretations. It is possible that supervisors intervene less in
bigger banks simply because big banks can gbswre risk (e.g., better access to capital
markets) or because big banks are bredt#e to “capture” their supervisors.

Under off-balance sheet activities, the ratio of interest rate derivatives to total assets
(Derivatives/ A) is statistically significant and enters with a positive sign, suggesting that
banks may be using derivatives for speculation or that they are not hedging their risk per-
fectly. Finally, the ratio of non-interest income to total inconNI(Tll), used in order
to capture the size of off-balance sheet activities, is highly significant only when the gap
variables are dropped.

4.1. Sensitivity analysis

Although the results presented Tlable 4are consistent with the hypothesis that the
Fed’s monetary policy responsibilities alter itdhlagior as a bank supervisor, they are also
consistent with two alternative interpretations.

First, it is possible that the federal fundsegaaptures some differential response of
supervisors with respect to the business cycle. To investigate this possibility, traditional
indicators of the business cycle are interacted with the supervisory dummy variables. In
the first column ofTable 5 the growth rate of real GDP is interacted with tRBIC,

24 Similar results were obtained using alteimatdefinitions of gap variables. For examp@AP1 and GAP2
were constructed without taking thésolute values. In addition, in ond& capture the effects on the bank’s
profits, the gap variables (without the absolute veJugere multiplied by the change in the interest rates as
follows: GAP1/A; - (FFunds, ;1 — FFunds;) and GAP2/A; - (FFunds; ;4 — FFunds,). The estimation results
from these specifications are not refeak, but are available upon request.
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Table 5
Can differential responses to the business cycle aedast-rate risk explain the paper’'s main results?
Category Regressors (1) 2) 3) (4) (5)
Capital adequacy Tierl/AvA —0.0825™ —0.0782™ —0.0822™ —0.0823" -—0.0824™
(0.0099  (0.0102  (0.0099  (0.0099  (0.0099
ATierl/AA), 4 —0011d" —00123" -00120" -00119" -—0.0121"
(0.005)  (0.0048  (0.0051)  (0.005)  (0.0051)
Tierl/RWA 0.0034 00021 00030 00031 00032
(0.0023  (0.0028  (0.0023  (0.0024  (0.0023
Asset quality REL/L 0.00968™  0.0094™  0.0093™  0.0095™  0.0097™
(0.0020  (0.0020  (0.0020  (0.0020  (0.0020
c&l/L 0.0042™  0.0046™ 00047 00042  0.0047™
(0.0012  (0.0012  (0.0012  (0.0012  (0.0012
OREQ/L 0.0279™ 00268 00287 002817 00279
(0.00349  (0.00349  (0.0034  (0.0034  (0.0034
NPL/L 0.067¢™ 0.0664™ 0.0667" 00667 00668
(0.0054  (0.0053  (0.0054  (0.0054  (0.005%
LLR/A 0.0067 00069 Q0076 Q0079 00100
(0.0233  (0.0232  (0.0234  (0.0235  (0.023H
GAP1/A 0.0006 00007 00005 00005
(0.0014  (0.0014 (0.0014  (0.0014
GAP2/A —0.0016 —0.0014 —0.0015 —0.0016
(0.0017  (0.0017  (0.0017) (0.0017
Earning ratios R/AVA —0.0277" —0.0289" -0.0273" -—00274" -0.0273"
0.0109  (0.0105  (0.0109  (0.0110  (0.0111
LLP/AVA 0.0559™  0.0546™  0.0565"  0.0559™  0.0561™"
(0.0155  (0.0152  (0.0155  (0.0155  (0.0156
Liquidity LA/A —0.0089™ —0.0089™ —0.0089™ —0.008¢™ —0.0090"
(0.0014  (0.0014  (0.0014  (0.0014  (0.0014%
BKD/A 0.0038 00040 00036 00039 00047
(0.0049  (0.0050  (0.0050  (0.0049  (0.0050
Off-balance sheet Derivatives/A 0.0009"  0.000™  0.0009"  0.0009™
(0.0004  (0.0003  (0.0004  (0.0004
NI/TH 0.0015 00020 00017 Q0016 Q0018
(0.0017  (0.001§  (0.0017  (0.0017  (0.0016
Bank size Lod\ssets —-0.1162" -01152" -o0.1166" -01172" —o01071™
(0.0133  (0.0133  (0.0134  (0.0134  (0.0134
Supervisor specificOCC 0.2694™  0.1834™ 03857 02909 0.2504™
0.0757  (0.0669  (0.1259  (0.0818  (0.0560
FDIC —0.1685" —0.1868" —0.1198™ -—0.0998 —0.1705"

(00783  (0.0682  (0.1289  (0.0829  (0.0574
FED x G(RGDP),_; —0.0806™

(0.0310
FDIC x G(RGDP),_; —0.0833™
(0.0129
OCC x G(RGDP),_; —0.099G™
(0.0110
FED x ANung,_1 ;_4 0.2287"
(0.0927)
FDIC x ANune, 1, 4 0.2578™
(0.0384
OCC x ANUNe,_1 ;4 0.2561™
(0.0381)

(Continued on the next page)
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Table 5 Continued)

Category Regressors (1) 2) ?3) (4) (5)
FED x GAP1/A 0.0042
(0.0039
FDIC x GAP1/A 0.0022
(0.0018
OCC x GAP1/A —0.0015
(0.0018
FED x GAP2/A 0.0036
(0.0099
FDIC x GAP2/A —0.0032
(0.0022
OCC x GAP2/A —0.0012
(0.002)
FED x Derivatives/ A 0.0095™
(0.0003
FDIC x Derivatives/A 0.0013
(0.0008
OCC x Derivatives/ A —0.0057
(0.0031)
Monetary policy FFunds,_1 —0.0098 —0.0078 —0.0095 —0.0096 —0.0099
(00092  (0.0093  (0.0092  (0.0093  (0.0092
Business cycle G(RGDP),_1 —0.0909™ —0.0911™ —0.0914™
(0.0084  (0.0084  (0.008%
(Sune — Nune); _1 0.0553"  0.0560™  00545™  0.0548™  0.0542™
(00127 (00127  (0.0126  (0.0126  (0.0126
Observations 244,559 244,559 244,559 244,559 244,559
Pseudar? 0.2743 0.2781 0.2746 0.2744 0.2749

Notes. Robust standard errors in pateeses. Regional dummies are included in all specifications.
* Significance at the 10% level.

" Idem., 5%.

kK

Idem., 1%.

the OCC, and theFED dummy variables. The results®h that the growth rate of real

GDP matters for all three supervisors and not just forEED. In addition, hypothesis

tests reject any differential effect across supervisors with respect to the business cycle (i.e.,
the estimated coefficients on the interacteans are not statistically different from each
other). The same is true for the annual change of the national rate of unemployment in
column (2). Since none of the business cycle indicators exhibits the characteristics of the
estimated coefficients on the federal funds rate, it seems unlikely that the paper’'s main
result is due to some differential response to the business cycle.

Second, itis also possible that the funds rate captures differences across the three groups
of banks in their exposure to interest-rate risk. In particular, it is possible that banks under
the Fed are adversely affected by changes in interest rates, while banks under the OCC and
the FDIC are not affected (or they even gdimm changes in interest rates. For example,
if a bank has more liabilities than assets maturing or repricing within a given period, it
would be adversely affected by an increaseniteiiest rates. Instead, if a bank has more
assets than liabilities maturing or repricing within a given period, it would actually gain
from an increase in interest rates. To inveat@this possibility, indicators of exposure to
interest-rate risk are interacted with the supervisory dummy variables. In column (3) of
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Table 5 GAP1/A is interacted with the supervisory dummy variables. The results show
that GAP1/A is not statistically significant for any of the three supervisors. The same is
true forGAP2/A in column (4). Instead, in column (5) the coefficientDerivatives/ A is
statistically significant for all three supervisors (and not just for the Fed), while hypothesis
tests show that the coefficient for ti@CC is statistically different from the other two
supervisors. However, since none of these indicators exhibits the characteristics of the
estimated coefficient on the funds rate, it seems unlikely that the paper’s main result is
simply due to different exposures to interest-rate risk.

More generally, constraining differences to show up in few coefficients could produce
misleading results (i.e., it could cause someftioients to appear different, when the dif-
ferences are in fact due to other coefficientt thre forced to be the same). To investigate
this possibility, a separate regression is estimated for each supervisor. The results, reported
in Table § show that even when all coefficients are allowed to differ the indicator of mon-
etary policy is still significant only for the Fetd.

Finally, it should be pointed out that the results presented so far are robust to many
other indicators of monetary policy that are widely used in the literature. In particular,
the following alternative indicators were tried: the paper-bill spread, the Strongin mea-
sure, the Boschen—Mills index, and other short-term interest rates (e.g., the three or six
month treasury bill rates and the three or six month commercial paper rates). The results
go through for all indicators, except for the Boschen—Mifiddowever, this is not sur-
prising since during the sample period the correlations between this index and all other
indicators of monetary policy are quite low (fron2@ to Q42). This, however, is specific
to the post-1990s period. Prior to the 1990s these correlations are much higher Grom 0
to 0.74, depending on the sub-period). Most studies that use these alternative indicators
of monetary policy find that they yield similar results (e Bernanke and Mihov, 1998;
Campello, 2002; Kashyap and Stein, 2D@@owever, these studies use a sample that starts
much earlier (in the 1960s, 1970s, or in some cases in the 1980s), when the correlations
between the Boschen—Mills and the other indicators are much higher.

All evidence suggests that the central bamkonetary policy responsibilities do alter its
role in bank supervision, at least for the United States during the sample period. Note that
this interpretation assumes that the causation runs from monetary policy to supervision and
not vice versa. In other words, the independent variable that captures the stance of monetary
policy (i.e., the federal funds rate), is indeexbgenous to the dependent variable (i.e., the
probability of a FA in bank at timet). Since the analysis uses a microdata set, it is not
unreasonable to argue that intervention in a single bank could not be causing changes to
a national variable such as the funds rate. Moreover, if the reverse causation was true, the
federal funds rate would have been significant for all banks and not just for those supervised
by the Fed (i.e., it would have been the health of all banks in the economy affecting the
Fed’s choice of interest rate).

25 Similar results are obtained when the gap variallesinteracted with the change in the funds rate (e.g.,
GAP1/A; % (FFunds, 11 — FFunds)). Due to space constraints these tessare not reported, but are available
upon request.

26 pye to space constraints the results are notgmtes! in the paper but available upon request.
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Table 6
Allowing all coefficients to differ across the three supervisors
Category Regressors FED FDIC occC
Capital adequacy Tierl/AvA —0.0924™ —0.0947™ —0.0741™
(0.0303 (0.0200) (0.012)
A(Tierl/AVA), ;_4 —0.0356™ —0.0237™ —0.0085"
(0.0130 (0.0057) (0.0045
Tierl/RWA —0.001T —0.0087 —0.0079™
(0.0006 (0.0056 (0.0018
Asset quality REL/L 0.0107 0.0053 0.0085™
(0.0061) (0.0028 (0.0032
C&l/L 0.0015 00024 00061™"
(0.0034 (0.0020 (0.0017)
OREO/L 0.0186 0.0328™ 0.0333™
(0.0109 (0.0046 (0.0070
NPL/L 0.1165™ 0.0602™ 0.0645™
(0.0182 (0.0089 (0.0074
LLR/A —0.0698 00577 00007
(0.0865 (0.0366 (0.0367)
GAP1/A 0.0083 0.0010 -0.0013
(0.0045 (0.0021) (0.002)
GAP2/A 0.0042 —0.0003 —0.0014
(0.0059 (0.0026 (0.0024)
Earning ratios R/AVA 0.0589 —0.0223 —0.0322™
(0.0390 (0.0158 (0.0111)
LLP/AVA 0.1105™ 0.0437" 0.0866™
(0.0403 (0.0216 (0.0185
Liquidity LA/A —0.0119" —0.0083™ —0.0082™
(0.0060 (0.0023 (0.0018
BKD/A 0.0203 —0.0005 00073
(0.0179 (0.0089 (0.0062
Off-balance sheet Derivatives/A 0.0014™ 0.0016™ —0.0057
(0.0042 (0.0008 (0.0033
NI /TII —0.0069 00009 00027
(0.0100 (0.0027) (0.0028
Bank size LogAssets —0.0865™ —0.1302™ —0.1050™
(0.0298 (0.0229 (0.0196
Monetary policy (FFunds),_1 —0.0806™ 0.0156 —0.0111
(0.0284 (0.0153 (0.0128
Business cycle (GRGDP),_1 —0.0986™ —0.0742™ —0.1009™
(0.0295 (0.0138 (0.0112
(Sune — Nune), _1 0.0607™ 0.0827™ 0.0123
(0.0415 (0.0200 (0.0186
Observations 20,670 150,006 73,883
Pseudar? 0.2708 0.3265 0.2698

Notes. Robust standard errors in pateeses. Regional dummies are included in all specifications.
* Significance at the 10% level.

*k

Idem., 5%.
Idem., 1%.

kK
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4.2. Economic significance and goodness of fit

Table 7reports the marginal effect of each regressor in order to evaluate the eco-
nomic significance of the paper’s main restfltThe first two columns report the per-
centage change in the probability of a FA because of a 100-basis points increase in each
one of the regressors, keeping all other variables at their mean values. For robustness,
columns (1) and (2) report two alternative specifications: one where the gap variables
are included and one when they are not. It turns out that the results are qualitatively the
same.

In general, bank capital, nonperforming loans, loan loss provisions, bank size, and busi-
ness cycle indicators are among the most important determinants of the probability of a FA.
However, when the bank’s primary supervisor is the Fed, the stance of monetary policy is
also an important determinant. In particular, when the federal funds rate increases from its
sample mean of 5.56 ta%6%, the probaility of the Fed issuing a FA against a troubled
institution decreases by approximately 22%.

The last two columns dfable 7report the percentage change in the probability of a FA
when one of the regressors changes by 1-standard deviation from its sample mean. Using
1-standard deviation instead of a 1-percentage change allows a comparison of marginal
effects that takes into account the likelihood of observing a certain change in each one of
the regressors (i.e., a given change might be too little for one variable and too much for
another). Most results are qualitatively the same. In particular, the most important determi-
nants of the probability of a FA are the same, but their marginal effects are higher because
there is a lot of bank heterogeneity in the sample. It should be noted, however, that the
marginal effects oREL/L, C&l/L, OREO/L, andLA/A are much higher than before.
Finally, after taking into account how much the federal funds rate varied during the sam-
ple period, the marginal effect of the coefficie interest increases considerably from 22
to approximately 33%; the standard deviatiaf the federal funds rate during the sample
period is 1.85%8

The bottom portion offable 7contains information regarding the model’s goodness of
fit. The model does a pretty good job in distinguishing FA quarters and non-FA quarters.
Based on a threshold value equal to the proportion of observations equal to 1, the model
predicts a FA when there was no FA for only 16% of the observations, while it predicts no
FA when there was a FA for only 12% of the observatiéhs.

27 The marginal effects reported Table 7are based on the more general specificatiorigabfe 4columns (3)
and (5). However, similar results can be obtained using any of the other specifications.

28 The corresponding marginal effects from a logit model are 17 and 26%, respectively.

29 Measuring goodness of fit is problematic for probit miedé measure that is widely used in the literature
is the percentage of outcome that is correctly predicted, based on a 50 percent threshold (i.e., prediciéd
probability > 50 percent; predicted= 0, if probability < 50 percent). However, if the percentage of observations
that is equal to 1 is substantially less than 50 percent, as itis in this case, a 50 percent threshold can be particularly
inappropriate Cramer (19995hows that a more appropriate threshaldhie actual proportion of observations in
that sample that equals 1.



V.P. loannidou / Journal of Financial Intermediation 14 (2005) 58-85 81

Table 7
Marginal effects and goodness of fit
Category Regressors 1% change 1-st. dev.
(1) (2 3) (4)
Capital adequacy ~ Tierl/AvA —24.74™ —3027" —6027™ —7052™
A(Tierl/AVA), ;4 —4.02" —3.92™ —-6.86" —737™
Tierl/RWA 1.07 123 551 1625
Asset quality REL/L 3.34™ 3.05™ 17.98™ 16.76™
c&l/L 1.44™ 1.63™ 17.81™ 20.32™
OREO/L 10.00™ 5.21™ 19.87™ 9.71™
NPL/L 2552™ 2327 5377 47.09™
LLR/A 2.43 859 127 432
GAP1/A 0.19 235
GAP2/A —-0.55 —5.74
Earning ratios R/AVA -9.13™ —7.61" —1140™ —9.36"
LLP/AVA 29.97™ 21.79™ 19.32™ 19.21™
Liquidity LA/A —3.02™ —3.08™ —3806™ —3823™
BKD/A 1.311 289™ 2.37 615"
Off-balance sheet  Derivatives/A 0.30" 0.28™ 715" 7.12™
NIL/TI 053 004™ 327 174™
Bank size LogAssets —3331™ —35.28™ —3868™ —4164™
Supervisor specific  OCC —26.21 —24.31 —26.21 —24.31
FDIC —3432" —3573" —3432" —3573™
FED x (FFunds),_q  —2229™ —2359™ —3243™ —34.43™
FDIC x (FFunds),_;  —1.63 —2.23 —4.27 —6.22
OCC x (FFunds);_1 -1.37 —2.05 —3.98 -518
Business cycle G(RGDP), 1, 4 —27.34™ —29.81™ —39.05™ 41.90™
(Sune — Nune),_1 2056™ 2355 29.47™ 3107
Observations 1013 1013
Proportion of obs=1 0.0041 00028
Predicted= 1, actuak=1 87.86% 8856%
Predicted= 1, actuak=0 16.15% 1599%
Predicted= 0, actuak=0 8385% 8401%
Predicted= 0, actuak= 1 1214% 1144%

Notes. Regional dummy variables are included in all speatibns. For the dummy variables OCC and FDIC, the
coefficient represents the change in the probability for one unit change (i.e., from 0 to 1).

" Significance at the 5% level.
™ 1dem., 1%.

5. Conclusions

This paper examines whether and how ntangpolicy responsibilities affect the central
bank’s role as a bank supervisor. The methodology and the data employed improve upon
previous studies in at least two ways. First, the paper avoids the usual criticisms of cross-
sectional studies by limiting the analysisthin a single country. fie US bank regulatory
and supervisory system is ideal for suchudstbecause of its segmented structure. Second,
the construction and use of a unique data set on formal regulatory actions allows a direct
test of the behavior of bank supervisors.
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The estimation results indicate that thed’s monetary policy responsibilities do alter
its bank supervisory role, at least for the United States during the sample period and for the
particular aspect of bank supervision examined here. In particular, the stance of monetary
policy affects the supervisory behavior of the Fed, but does not affect the behavior of the
other two agencies. Since indicators of monetary policy matter only for the Fed, it is highly
unlikely that they simply capture the effect of the business cycle. However, this possibility
is formally tested in the sensitivity analysis by examining whether any of the “traditional”
indicators of the business cycle affect bank supervision in the same way. It turns out that
indicators of the business cycle, suchths growth rate of real GDP and the change in
the national unemployment rate, matter for all three supervisors and not just for the Fed.
Similar tests show that the results are not due to differences across the three groups of
banks in their exposure to interest-rate risk.

The estimation results indicate that when the Fed tightens monetary policy, it becomes
less strict in bank supervision. One explanation is that the Fed compensates banks for the
extra pressure it puts on them, either because it views them as its constituency or because
it is concerned about the microstability of thadncial sector. In addition, the sign on the
estimated coefficient of monetary policy also indicates that the Fed is not using its role in
bank supervision to reinforce the objectives of monetary policy (i.e., it does not try to get
a “big bang for the buck”).

Although the analysis and discussion so far focuses exclusively on whether and how
monetary policy alters the Fed’s behavior in bank supervision, it is worth noting that this
study is related to a much broader issue. In particular, over the years, major conflicts and
disagreements emerged amaing three agencies (e.obertson, 1966; Hanc, 199The
reason for differences might be related to distinct incentives inherent in the structure and
additional responsibilities afach agency. The OCC, the FDIC, and the Fed can be thought
of as three economic agents maximizing eli#int objective functions. While they are each
responsible for promoting “safe and soundhkang practices, each agency has additional
responsibilities that ngiht affect its regulatory and supervisory role. This is not to say
that these are necessarily “bad” objectivAs mentioned earlier, a problem would arise
only if their institutional priorities differ from those of the society at large. However, more
research is necessary before we are in a position to know whether the current structure
creates suboptimal objectives for each one of these agencies.
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Data Appendix

The sample used for estimation is drawn from the set of all insured commercial and
savings banks in the United States whose Call Reports show that they have positive total
assets. However, consistent time-series végimbre obtained after a series of adjustments
that involve dealing with mergers, de novos, “shell” banks, and especially changes of defi-
nitions over time and/or across supervisors.

In order to avoid discontinuities in the surviving bank’s indicators of financial perfor-
mance, when two or more banks merge, all banks involved in a merger are eliminated for
the quarter when the merger occifsSpecifically, a data set available from the Federal
Reserve Bank of Chicago is used in order teritify all mergers and acquisitions that took
place during the study’s sample period. This data set contains identification numbers for
the surviving and nonsurviving entities, as well as the date when the merger became legally
effective. However, this date may not fall within the quarter that the merging entities join
their accounts (i.e., when banks start to report jointly).

The information contained in this data setcombined with the Call Report Data to
calculate the growth rate of the surviving bank’s transactions deposits. Since this type of
liability does not usually vary significantly from quarter to quarter, its growth rate is used
to identify any unusual jump in the data. In particular, the growth rate of the transac-
tions deposits is calculated for six quarters before and six quarters after the effective date
of the merger. Moreover, the ratio of the gwing bank’s transactions deposits over the
nonsurviving bank’s transactions deposits is calculated in order to have an indicator of the
expected size of the jump. This ratio is dated at the nonsurviving bank’s last reporting quar-
ter. However, there are cases where the jumtpe data is so small that it is not clear when
the merger actually occurred. Since the objective of the exercise is to eliminate outliers,
these cases are not really a problem.

The first two years of de novo bank observations are also omitted, since their charac-
teristics are not typical of a fully operational bank. Like all new ventures, true de novos
start out with unusually high levels of capital (financed mainly through equity), low levels
of core deposits, and an unseasoned and usually rapidly growing loan portfolio. The pro-
cedure employed to identify banks that are truly de novo can be described in two steps. In
the first step, a set of possible de novo banks is created. This set includes any entity which
reports data at time, but does not report at time— 1. However, this set includes banks
which are not necessarily de novo (i.e., new entities formed from pre-existing banks). Thus,
in step two, banks that do not exhibit the characteristics of de novo banks are eliminated
from the set of possible de novo banks (e.g., banks with positive nonperforming loans at
their first reporting quarter or banks with positive dividends at some point during their first
reporting year).

“Shell” banks are also dropped. “Shell” banks are banks which exist as legal entities
(and therefore are required to file call repdiisit are not operational in the usual sense.
These are usually banks with zero loans or with a small amount of loans that does not
change significantly from quarter to quarter. More generally, banks with total loans less

30 The surviving bank's balance sheet is the sum of its own balance sheet and of all the other banks involved in
the merger.
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than 5% of their total assets are also eliminated in order to insure a relatively homogeneous
set of banks.

However, the most challenging part of the general effort to yield sensible time-series
data is dealing with changes in definitions of variables over time. To cope with this prob-
lem, “Dictionary files” available from the Federal Reserve Bank of Chicagdttat//
www.chicagofed.org/economicresearchaastdddata/bhcdatabase/dictionary.cére used.
These files provide detailed definitions for all variables contained in the Call Report Data,
as well as information regarding changes in these definitions. Among all indicators of fi-
nancial performance, the most complicatedafale to construct is bank capital. However,
it is also a key variable for regulatory interv#on. Hence, all capital ratios used are con-
structed as to exactly equal the measurecgated by each of the three supervisors at each
point in time, due to the generous help of Peggy Gilligan at the Federal Reserve Bank of
Boston.
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