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Internal Capital Markets in Financial
Conglomerates: Evidence from Small Bank
Responses to Monetary Policy

MURILLO CAMPELLO*

ABSTRACT

This paper looks at internal capital markets in financial conglomerates by com-
paring the responses of small subsidiary and independent banks to monetary pol-
icy. I find that internal capital markets in financial conglomerates relax the credit
constraints faced by smaller bank affiliates. Further analysis indicates that those
markets lessen the impact of Fed policies on bank lending activity. The paper also
examines the role of internal capital markets in influencing the investment allo-
cation process of those conglomerates. My findings suggest that frictions between
conglomerate headquarters and external capital markets are at the root of invest-
ment inefficiencies generated by internal capital markets.

CURRENT THEORETICAL RESEARCH HAS FOCUSED on the role of internal capital
markets in influencing conglomerate investment. One line of argument, put
forth by Alchian (1969) and Weston (1970), and extended by Gertner, Scharf-
stein, and Stein (1994) and Stein (1997), stresses the potential efficiency-
enhancing role of internal capital markets. These markets can be useful in
reducing information asymmetries between project managers and investors,
and in providing for better allocation of funds across projects within the
firm. A competing line of research, however, argues that internal capital
markets can hinder investment efficiency. Scharfstein and Stein (2000) and
Rajan, Servaes, and Zingales (2000), among others, emphasize the potential
for agency problems and power grabbing to generate inefficient subsidiza-
tion across projects. Whether internal capital markets enhance or hinder
investment efficiency has become an important empirical issue.

Initial evidence on the existence of internal capital markets was based on
correlations between investment and cash flows of different parts of the
same conglomerate (Lamont (1997) and Houston, James, and Marcus (1997)).
Subsequent empirical work addressed the more complex issue of allocation

* Department of Finance, University of Illinois at Urbana-Champaign. This paper is a re-
vised version of Chapter II of my doctoral dissertation at the University of Illinois. I thank the
members of my dissertation committee: Charlie Calomiris, Charlie Kahn, George Pennacchi,
and Mike Weisbach. I also thank seminar participants at Arizona State University, College of
William and Mary, MIT, University of Arizona, University of Illinois, and University of Mary-
land, for their comments. I am indebted to Rick Green (the editor), Charlie Hadlock, and an
anonymous referee for their valuable suggestions. All remaining errors are mine.
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efficiency by comparing the investment patterns of conglomerate segments
with those of stand-alone industry counterparts (Scharfstein (1998), Shin
and Stulz (1998), and Rajan et al. (2000)). Most of these studies find evi-
dence of inefficient cross-subsidization within conglomerates, a result that is
consistent with prior work showing that diversified firms trade at a dis-
count relative to comparable portfolios of industry pure-players.!

More recent studies have disputed the empirical findings of the cross-
subsidization literature and their implications for the diversification dis-
count. Chevalier (2000) emphasizes the potential role of selection biases in
explaining results previously attributed to internal capital market ineffi-
ciencies. Examining a sample of merging firms, she finds patterns that are
consistent with inefficient cross-subsidization even before the mergers take
place.2 The link between diversification and value destruction is also chal-
lenged by Hyland (1999) and Graham, Lemmon, and Wolf (2002), who show
that diversified firms trade at a discount well before they choose to diversify.
Campa and Kedia (2002) find that the discount disappears in experiments
that explicitly control for the endogeneity of the diversification decision. Other
studies point to methodological problems with the classification of “weak”
and “strong” divisions based on Tobin’s ¢ proxies, and with comparisons be-
tween divisions in different lines of business.3

In this paper, I use data from financial firms to ask whether internal
capital markets alleviate the impact of external financial constraints on in-
vestment and whether they promote investment efficiency. Data from finan-
cial institutions are particularly useful for this type of analysis for three
reasons. First, financial conglomerates’ divisions engage in very similar ac-
tivities and follow the same stringent reporting standards. This, in turn,
allows for detailed data gathering at the division level and makes across-
division comparisons less problematic.# Second, in contrast to other indus-
tries, the existence of headquarters and divisions as separate entities in
banking is largely determined by exogenous legal/political constraints rather
than (endogenous) choice: Conditional on time and on location, some banks
may expand their operations by simply branching out while other similar
banks are forced to create complex organizational structures.

1 See, for example, Comment and Jarrell (1994), Lang and Stulz (1994), and Berger and Ofek
(1995).

2 See also Maksimovic and Phillips (2002) on the issue of sample selection biases.

3 Whited (2001) discusses in detail the problems associated with the use of stand-alone firms’
gs as proxies for conglomerate divisions’ gs. The evidence of inefficient cross-subsidization dis-
appears when she replicates earlier experiments using measurement-error consistent estima-
tors. See also Chevalier (2000).

4 Studies using COMPUSTAT’s segment data suffer from problems caused by differences in
accounting practices across firms in different industries and from severe limitations on the
availability of division-level information. Those studies also need to rely on SIC-based proxies
to identify conglomerate divisions, even though the reported SIC segments very often do not
represent actual business units. Maksimovic and Phillips (2002), Khanna and Tice (2001), and
Schoar (2002) are among the few papers avoiding some of these difficulties.
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The third reason why studying these data is particularly useful stems
from the role of banks in the payments system and the ability of the
monetary authority to influence bank lending via open market operations.5
During a Fed-induced tightening, access to information-insensitive exter-
nal funds such as insured deposits is constrained. Although, such a change
in policy affects all banks in the system at the same time, not all banks
respond in the same way. Because of informational frictions in the market
for uninsured deposits, some banks are more affected than others in their
ability to fund loans (see Kashyap and Stein (2000)). Since monetary policy
is exogenous to financial intermediaries’ decisions, and because it changes
over time, it is thus possible to isolate cross-sectional differences in the
path of the correlation between financial firms’ investments and internal
funds using monetary policy as a state variable. This setup provides for
a unique opportunity to study how internal capital markets work; one can
gauge the role of those markets in influencing conglomerate investment
by looking at divisions’ responses to exogenous shocks to external capital
markets. I use such an approach in the current paper. This testing strat-
egy is remarkably different from that of most previous studies in the
literature.

In the first part of the paper, I examine whether cross-sectional differ-
ences in banks’ responses to monetary policy can be explained by internal
capital markets. I build on Kashyap and Stein’s (1995, 2000) evidence on
the ability of large banks to “undo” Fed policies,® and study the response of
small banks to monetary policy. Specifically, my tests focus on the differ-
ences in loan—cash-flow sensitivities between two classes of small banks
across different monetary policy regimes. Banks in the first class operate
within multibank holding companies (BHCs) controlling at least one large
bank. Those in the second class operate as stand-alones. I find that the
funding of new loans by members of BHCs becomes less dependent on
(affiliate-level) cash flow compared to the funding of new loans by inde-
pendent banks as the Fed tightens the money supply. In other words, small
banks are insulated from Fed actions when they operate jointly with large
unconstrained banks under the same conglomerate. My results hold for
various measures of monetary policy, even after controlling for factors in-
fluencing the demand for loans. Further tests suggest that internal capital
markets in financial conglomerates lessen the impact of monetary policy
on bank lending. These findings are noteworthy given the many obstacles

® This hinges on the “lending view” of financial intermediation. For a review of this litera-
ture, see Bernanke and Gertler (1995) and Kashyap and Stein (1995). Recent empirical evi-
dence is shown in Kashyap and Stein (1995, 2000), Jayaratne and Morgan (2000), and Kishan
and Opiela (2000).

% Large banks can offset Fed policies on the margin due to their greater access to nonre-
servable forms of deposits (e.g., uninsured CDs) at relatively low cost. Results in Section II
confirm that the asset compositions of large banks are mostly insensitive to Fed policies.
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imposed by bank regulators on the ability of BHCs to distribute funds
among affiliates.”

One possible objection to my tests is that individual bank characteristics
may somehow explain both the observed behavior of loan—internal-funds sen-
sitivity as well as membership in a BHC. I address this concern in two dif-
ferent ways. First, I show that the level of capitalization of the large banks
within the BHC affects the lending behavior of the small affiliates precisely
along the lines one would expect if the internal capital markets hypothesis
is true. Specifically, whenever the large bank’s capitalization is low (high),
the associated small bank’s lending becomes more (less) conditioned by its
own cash flows. Second, I isolate observations from independent banks that
eventually merge into a large BHC during my sample period and compare
their lending behavior with that of banks that remain independent. Those
comparisons show no indication that premerging and nonmerging small banks
respond differently to Fed policies.

In the second part of the analysis, I study the question of investment
efficiency in conglomerates. Stein (1997) argues that conglomerate schemes
can provide for greater efficiency even if headquarters (in my case, the BHCs)
also face the same financial constraints faced by the divisions (banks) that
they control. According to Stein, under certain conditions, headquarters of
focused conglomerates would actively shift funds from projects with poor
prospects towards those that are more promising. In contrast, Scharfstein
and Stein (2000) show that division-level rent-seeking behavior coupled with
agency problems between headquarters and external capital markets can
lead to wasteful overinvestment in poor projects at the expense of good ones.

To assess which of these predictions carries more weight on the data, I
look at differences in loan—cash-flow sensitivities between relatively effi-
cient and inefficient affiliates of the same BHC across different monetary
policy regimes. My testing strategy only supposes that the headquarters’
ability to influence divisional investment through fund allocation increases
with affiliates’ need to borrow from internal capital markets. If there is
“winner picking,” one should see worse performing bank affiliates’ loan growth
becoming more sensitive to their own cash flow following Fed tightenings,
while better performing affiliates’ lending should become relatively less sen-
sitive. Inefficient cross-subsidization should lead to the opposite outcome.

My results are consistent with inefficient cross-subsidization when I ex-
amine small banks operating under constrained BHCs. On the other hand, I
find that the funding of loans across small banks operating under uncon-
strained BHCs tends to favor the best affiliates. That is, poorly performing
affiliates of unconstrained BHCs are denied access to internal capital mar-
kets when they most need funds. These findings help identify the conditions
necessary for internal capital markets to play an efficiency-enhancing role

7 The Federal Reserve Act restricts some transactions among members of the same BHC,
such as asset sales, fees, and dividend payments. Still, the down-streaming of funds may occur
via direct deposits and short-term loans.
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in investment decisions. My results agree with Scharfstein and Stein’s (2000)
claim that frictions between conglomerate headquarters and external mar-
kets are at the root of investment inefficiencies generated by internal cap-
ital markets.

To my knowledge, the only other paper that describes the functioning of
internal capital markets in banks is Houston et al. (1997).8 Their bank-level
analysis is restricted to subsidiaries of publicly traded BHCs over a period of
time when monetary policy was not restrictive and capital requirements were
generally nonbinding. Those authors find that a bank’s own earnings and
capitalization are relatively less important in determining loan growth than
other BHC-level variables, a result which they ascribe to internal capital
markets. My analysis differs from theirs in a number of ways. First, my
inferences are based on contrasts between cohorts of BHC members and
independent banks as opposed to within-conglomerate cross-correlations be-
tween investment and cash flows. Second, I explicitly address the potential
for endogeneity between lending behavior and BHC membership, and at-
tempt to more fully control for loan demand factors influencing loan quan-
tity. Third, I use exogenous shocks to banks’ access to the supply of federally
insured deposits to tackle simultaneity issues in the loan—cash-flow rela-
tionship. Finally, my analysis addresses the question of allocation efficiency.

The remainder of the paper is structured as follows. In Section I, I discuss
the data and the methodology used. I also report the main results of the
tests designed to identify internal capital markets in financial conglomer-
ates, and provide various robustness checks. In Section II, I discuss the pol-
icy implications of my findings. In Section III, I address the question of
efficiency in capital allocation by examining how different parts of the same
financial conglomerate change their lending in response to monetary policy.
Section IV concludes the paper.

I. Identifying Internal Capital Markets in
Financial Conglomerates

Kashyap and Stein (1995, 2000) show that the lending behavior of large
commercial banks is significantly less sensitive to monetary policy than that
of small banks. They attribute this finding to the ability of large banks to
issue uninsured liabilities at relatively low cost when the Fed tightens the
money supply. Small banks, in contrast, need to rely more on their own
funds to sustain loan growth when the Fed draws reserves from the system
since informational frictions drive up their cost of uninsured funds.

I build on the evidence that differential access to nonreservable funds cre-
ates a wedge in banks’ responses to Fed actions to identify internal capital
markets in financial conglomerates. My testing hypothesis is that the sen-

® Two more recent papers that study the function of banks in the transmission of monetary
policy taking the role of internal capital markets in financial conglomerates as given are Ash-
craft (2001) and Ashcraft and Campello (2001).



2778 The Journal of Finance

sitivity of loan growth to cash flows of small banks that are affiliated with
large banks should differ from that of small independent banks across dif-
ferent monetary policy regimes. Specifically, taking small independent banks’
responses to Fed policies as a benchmark, I study the responses of small
members of large BHCs to those same policies. If the argument that internal
capital markets alleviate the external constraints faced by small banks is
true, I expect to find small member banks’ lending being more insulated
from monetary policy.

A. Data

All bank-level data used in the analysis come from the Federal Reserve’s
Report of Condition and Income (“Call Reports”). I collect quarterly data on
insured commercial banks, retaining only bank-quarters with nonmissing
information on total assets, total loans, and equity. One must be careful
with inconsistencies when forming time series using the Call Reports due to
changes in accounting practices. Gaps in the data are also a problem. The
Appendix provides a detailed discussion of the variables used. The data needed
for my main tests can be consistently sampled only over the 1981:IV to 1997:11
period.

I use information from the Federal Reserve’s National Information Center
(NIC) to identify bank mergers and exclude banks in any quarter in which
they register a merger. I note, however, that the ownership structure of some
banks—particularly small ones—may change without any recording in the
NIC files, as mergers often occur at the upper levels of multitiered organi-
zations. Thus, I also use the Call Reports to detect and drop bank-quarters
showing changes in the identity of the ultimate institutional holder.? To pre-
vent outliers from driving my results, I eliminate bank-quarters with asset
growth in excess of 50 percent, those with total loan growth exceeding 100
percent, and those with total loans-to-asset ratios below 10 percent. The
main variable in the estimations below, bank loans, is measured in growth
terms and is regressed on four lags of itself. This specification requires banks
in my sample to have at least five consecutive quarters of loan data. After
these filters are imposed, 601,858 .observations remain in the sample.

The monetary policy measures I use are fairly standard and are also de-
scribed in the Appendix. Most of those proxies are constructed with series
available from the Federal Reserve’s data bank.

B. Methodology

To identify internal capital markets in BHCs I examine the investment
patterns of the affiliates that most need those markets to alleviate the im-
pact of exogenous shocks to their cost of external funds. I then contrast their
behavior with that of nonaffiliates with similar characteristics. The contrast

9 A bank’s topmost BHC identity is determined by cross-checking the information contained
in Call Report items RSSD9348, RSSD9364, and RSSD9365.
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is useful since I can safely assume that the responses of the stand-alone
banks cannot be attributed to internal capital markets. Using a test strategy
that resembles the two-step procedure of Kashyap and Stein (2000), I rely on
the differences in responses across those two groups of small banks to draw
inferences about the role of internal capital markets in influencing conglom-
erate investment. This two-step approach better describes the dynamics of
interest, and also reduces the likelihood of finding that internal capital mar-
kets matter when they really do not.1°

B.1. Step 1

The first task is to characterize the groups of interest. As is standard in
the banking literature, I classify small and large banks according to cutoffs
based on the distribution of bank asset size. At each quarter, I rank banks in
my data according to their total assets and identify those in the top percen-
tile of the asset distribution as “large” and those below the 90th percentile
as “small.” Next, I split the small bank sample into three groups: (1) stand-
alones, (2) those that operate under multibank BHCs that do not control any
large commercial banks, and (3) those under multibank BHCs that control
at least one large bank. I refer to small banks in category (1) as “indepen-
dents,” and to those in category (3) as “members of large BHCs.” The tests
of this section focus on comparisons between these two groups.

Summary statistics of basic balance sheet data for each of the small-bank
categories are presented in Table I together with large-bank statistics. Com-
pared to large banks, all three types of small banks share common features.
On the asset side, small banks hold more liquid assets and make fewer loans,
particularly commercial loans. On the liability side, small banks finance
nearly 90 percent of their assets with deposits, compared to slightly over
70 percent for large banks, and preserve much higher capital-to-asset ratios
than large banks. Small banks also show a low ratio of large CDs to total
deposits compared to large banks. These differences in financing structure
illustrate the difficulties faced by small banks in tapping into markets for
nonreservable funds.

The last part of the first step consists of creating a time series of loan—
cash-flow sensitivities for each of the two classes of small banks I want to
compare (independents and BHC members). To obtain these series, on a
quarterly basis, I regress bank loan growth on income from operations for
all banks in each of those categories. At each pass, I save the estimated
income coefficients from the two cross-sectional regressions and stack them
in separate (time series) vectors.

9 An alternative one-step specification—with equation (2) nested in equation (1)—would
impose a more constrained parametrization and have more power to reject the null hypothesis
of internal capital markets irrelevance. However, tests of coefficient stability indicate that the
data strongly rejects those parameter restrictions. Another advantage of the two-step approach
is that it allows for cross-sectional variations in local demand conditions to be accounted for in
every period.
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The cross-sectional model I fit at each quarter has the following form:

4
A Log(Loans); , = n + >, a, A Log(Loans); ,_, + BNonperforming; ,—,
E=1

+ kCapitalization; ,_, + A Log(Assets); ;_,

50
+ D, I, State, + IMetroArea
k=1

+ wA Log(Liquidity); , + 8Income; ;_ + &; ;. 1)

Lags of log loans change are included to control for bank-specific growth
opportunities, while the beginning-of-period ratio of nonperforming loans to
total loans (Nonperforming) controls for the effect of past losses on a bank’s
willingness to expand its loan portfolio. As is standard, the equity-to-asset
ratio (Capitalization) and asset size are also added to explain variations in
loan growth. Perhaps more important as a determinant of small bank loan
growth are local demand conditions. Loan demand varies across markets as
business investment and consumer spending grow disproportionately across
different regions of the country. Moreover, even within regions, bank loca-
tion may be associated with different types of loan demand.l! To address
these issues, I include a set of dummies for each of the 50 states in which the
banks are located (D.C. is the omitted category) and another dummy that
indicates if the bank is located in a Metropolitan Statistical Area (MetroArea).

Previous research has shown that the relationship between investment
and cash flow may be underestimated if the model fails to control for in-
vestment smoothing that can be implemented with alternative sources of
funds readily available to the firm.12 Using aggregate bank data, Bernanke
and Blinder (1992) find that banks’ initial response to monetary tightenings
consists primarily of securities sell-offs. Accordingly, if some banks use com-
paratively more stored liquidity to smooth loan growth during monetary tight-
enings, then one might observe a less significant impact of Fed policies on
the loan-cash flow sensitivity of those banks. I address this potential con-
cern by including the log change in the stock of liquid securities (liquidity) in
the specification of equation (1). Because both lending and liquidity invest-
ment are decision variables for the bank, I instrument the latter variable
with the lagged log level of liquidity.13

1 For example, small banks in rural areas may not be able to expand their portfolios of
consumer loans even if personal spending is growing at the national or state levels.

12 This concern was first raised by Fazzari and Petersen (1993), who show that constrained
manufacturing firms absorb negative shocks to cash flow with greater cuts in working capital
than in fixed investment.

13 The rationale for this instrumentation is that liquidity investment should depend nega-
tively on the initial stock because of the decreasing marginal valuation associated with higher
stocks of liquid assets.
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My focus is on the sensitivity of loan growth to income from operations.
Income is computed as the ratio of net income to (beginning-of-period) total
loans.14 The income coefficient, §, should capture the extent to which fric-
tions in the market for uninsured deposits create a wedge between a small
bank’s cost of internal and external funds. To reduce simultaneity, this re-
gressor enters the specification in lagged form. The estimated income coef-
ficients are interpreted as short-run effects, that is, effects over a period
during which income can be taken as exogenous. As discussed below, my
results are valid even if this assumption is violated.

B.2. Step 2

In the second stage, I regress each one of the resulting time series of
first-stage coefficients—that is, the 8, vectors—on eight lags of a measure of
monetary policy that proxies for Fed tightenings, plus a time trend, seasonal
quarter dummies, and a constant:

8 3
8, =n+ >, ¢y Policy, , + >, o;Quarter, + pTrend, + u,. (2)
k-1 '

Jj=1

Since there is little consensus on the best measure of the stance of monetary
policy, I use four alternative measures in all estimations performed: (1) the
Fed funds rate (Fed funds), (2) the spread between the rates paid on six-
month prime rated commercial paper and 180-day Treasury bills (paper-bill
spread), (3) the negative of Strongin’s (1995) measure of unanticipated shocks
to reserves (Strongin), and (4) the negative of Boschen and Mills’ (1995)
narrative measure of monetary policy (Boschen—Mills). The economic and
the statistical significance of the impact of monetary policy on the sensitiv-
ity of loan growth to income are gauged from the sum of the coefficients for
the eight lags of the monetary policy measure (3¢,s) and from the p-value of
this sum. I also report p-values for the rejection of the hypothesis that the
lags of the monetary policy measure do not help forecast the sensitivity of
loan growth to cash flow.

Because monetary contractions and recessions often coincide, I must dis-
tinguish between financial and real explanations for the observed relation-
ship between bank loan growth and income; otherwise, my inferences could
be questioned on the grounds that loan demand (rather than supply) drives
the results. To check whether the measure of monetary policy retains sig-
nificant predictive power after conditioning on macroeconomic factors, I also

14 The cash flow proxy used by Houston et al. (1997) is similar, but also includes loan loss
provisions. I disregard loan loss provisions because they are subject to managerial discretion
and are thus endogenous to the firm. For instance, if a bank anticipates problems with its
loans, it may both cut down loan growth and increase the provision for losses, creating a neg-
ative bias in the loan—income coefficient.
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estimate an alternative version of equation (2) that includes eight lags of the
log change in real GDP. All estimations use Newey and West (1987)
heteroskedasticity- and autocorrelation-consistent errors.

C. Potential Biases and Limitations

To compare results across independent and BHC member banks, I com-
pute the difference in the estimated responses of the loan—income sensitivity
to monetary policy between the two groups of banks. Standard errors for
each set of “difference coefficients” are estimated via a SUR system that
combines the groups (p-values reported).

I focus on the differences between banks’ responses rather than on the
levels of those responses because I cannot control for unobserved bank/
borrower characteristics that may influence the second-stage monetary pol-
icy estimates. In particular, I anticipate that those estimates will be negatively
biased. The reason for this bias is that small banks’ borrowers (typically
small firms and individuals) tend to be very interest sensitive. Holding in-
come constant, those banks’ loan—income correlations might generally shift
downwards following tightenings.15 Of course, my approach may be flawed if
there exists an endogenous relationship between bank profitability and bor-
rower interest rate sensitivity that is more pronounced precisely along the
lines of my partition scheme. This possibility is explored in detail below.

As for the first-stage regression estimates, note that the usual concerns
with empirical biases in investment—cash-flow-type sensitivities are irrele-
vant under my approach. Such biases are inconsequential to the monetary
policy responses of the first-stage estimates.

D. Results

Table II summarizes the distributions of the first-step 8,s for small inde-
pendent banks and small members of BHCs both for the overall sample as
well as for subsamples for periods when Fed policies are markedly different.
For the overall sample, both bank types display statistically identical §,s.
The same is true for periods when monetary policy is considered either neu-
tral or expansionary according to the Boschen and Mills (1995) narrative
measure. However, when that measure signals a monetary contraction, the
independent banks’ §,s increase, while BHC members’ §,s decrease. Differ-
ences across bank types become statistically significant during contractions.

Panel A of Table III shows the lagged impact of various alternative mea-
sures of monetary policy (across columns) on bank loan growth—income sen-
sitivity for independent banks and for small member banks (across rows).
These effects are computed using the two-step procedure described above,

15 Such effects might be pronounced in my tests. Notice that because loans are quasi-
commitment contracts, it is costly for banks to fully adjust their loan portfolios in the short run.
Allowing for prolonged lagged effects of monetary policy, however, reduces the importance of
those frictions in loan supply shifts.
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Table 11
Summary Statistics and Parametric Tests for First-Step §,s by
Bank Category and across Monetary Policy Regimes

This table summarizes and compares the distributions of the estimated sensitivity of loan growth
to operating income funds for small independent banks versus small banks affiliated with BHCs
with at least one bank ranked at the top percentile of the asset size distribution. Means for the
overall sample are computed over the 1983:I to 1997:II period. Breakdown by the stance of
monetary policy is based on the Boschen—Mills narrative measure, which is only available up
until 1996:1. Tests for mean differences relax the assumption of equal variance across data
subsamples. Associated p-values are in parentheses.

Neutral or
Expansionary Contractionary
Monetary Policy = Monetary Policy
Overall [Boschen— [Boschen—
Sample Mills = 0] Mills < 0]
(58 Quarters) (34 Quarters) (19 Quarters) Differences
(A) B) A) - B)
Mean Mean Mean Difference
First-Step &, (p-value) (p-value) (p-value) (p-value)
Independent banks 0.2160 0.1912 0.2956 —0.1044
(0.000) (0.000) (0.000) (0.070)
BHC members 0.0853 0.0921 0.0690 0.0231
(0.191) (0.291) (0.563) (0.875)
Differences: 0.1307 0.0991 0.2266
Independents — BHC members (0.132) (0.310) (0.074)

both without (univariate) and with (bivariate) the inclusion of eight lags of
changes in log real GDP in the second stage regressions. The table shows
eight pairs of responses of the estimated &,s to monetary policy along with
the associated SUR results for differences in responses across bank groups.

For each of the eight pairs, the impact of the policy measure is positive for
independent banks. These coefficients are statistically significant at the 3.0
percent level or better for six of the estimations. In contrast, for small mem-
bers of BHCs, the same sums of coefficients are negative in all cases. Most
importantly, the SUR estimations show that the differences between the
S.¢.s of independent and BHC member banks are positive and statistically
significant at the 4.4 percent (7.0 percent) level or better for six (all) of the
estimated pairs. These results are central to the analysis. They support the
argument that internal capital markets within large BHCs reduce the sen-
sitivity of loan growth to cash flows of the constrained affiliates during mon-
etary contractions.

To gauge the economic significance of these findings, note the SUR-
estimated differences across bank types in the bivariate specification for
Fed funds (= 0.239) in the table. Consider two small banks, one in each
category, with profit ratios of 3.2 percent (the mean of the small bank
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profit distribution as of 1997:II). Then, eight quarters after the Fed funds
rate is increased by 100 basis points, the loan growth of the independent
bank is expected to be 0.8 percent lower than that of the BHC member. In
dollar terms, consider that both banks have $50.8 million in loans outstand-
ing (the mean value of small banks’ total loans as of 1997:1I). On the basis
of membership alone, one would then predict a gap of just over $406,000 in
quarterly loan growth between the two banks eight quarters after the Fed
tightens.

The exclusion test p-values show that monetary policy is relevant in pre-
dicting the sensitivity of small banks’ loan growth to cash flows. In the
bivariate estimations, the policy proxy has marginal predictive power at the
2.8 percent level or better in all but one case. This shows that Fed tighten-
ings alone help forecast changes in loan-income sensitivities beyond what
changes in macroeconomic activity would predict.

E. Robustness

E.1. Matching Samples

A potential concern with the group comparisons at the bottom of Panel A
in Table III is that since legal restrictions on bank mergers have been
abolished/amended at a different pace across states, BHC banks may have
their operations more concentrated in some parts of the country than in
others (Rhoades (2000)). In that case, regional differences that cannot be
captured by the dummies included in equation (1) could partly explain dif-
ferences in responses across bank groups. Another potential problem with
those comparisons is that while small members of BHCs seem somewhat
larger than independent banks (see Table I), this difference is ignored in my
tests.

To address these concerns, I reestimate the two-step procedure above
assigning the exact same sample of BHC member banks to one group, and
a matching sample of small independent banks that both operate in the
same state during the same quarter and that rank adjacent in the asset
distribution to another group. The new results for cross-group differences
are displayed in Panel B of Table III. In most cases, the estimated group
differences are even larger when I use the location—size matching group as
a benchmark.

E.2. BHC Access to External Finance

One concern with the approach I use is that the partitioning scheme itself
might introduce biases that could potentially explain the observed differ-
ences in the impact of monetary policy on the lending behavior of indepen-
dent and BHC member banks. For instance, suppose some banks are more
profitable because they lend to riskier borrowers. If riskier borrowers are
more interest-rate sensitive, then monetary tightenings could induce a less
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positive correlation between past profits and current loan growth for these
banks. In turn, if profitability explains why small banks are merged into
large BHCs, then the cross-sectional differences I find above may not be
caused by the functioning of internal capital markets within BHCs, but rather
by a sample selection bias.

I propose the following test to address this concern. If a BHC’s ability to
issue cheap forms of uninsured deposits does not explain the insensitivity of
its smaller affiliates to Fed policies, then whether or not the BHC faces
difficulties in raising such funds should not affect the loan—income sensitiv-
ity of those affiliates. Conversely, if the internal capital markets hypothesis
is true, then the smaller bank affiliates should become sensitive to monetary
policy whenever the larger partner in the BHC is unable to obtain external
funds at a cost advantage.

To implement this test, on a quarterly basis, I compute the capital-to-asset
ratio of all large banks in my sample. The underlying assumption is that the
costs of uninsured funds should be negatively related to bank capitalization.
I denote as “well-capitalized BHCs” those BHC-quarters with at least one
large bank with a capital-to-equity ratio above the following cutoffs: 5.5 per-
cent for the period prior to 1992:1, 6 percent for the 1992:1 to 1992:1V period,
and 7 percent for the 1993:I to 1997:11 period.'¢ I denote as “poorly capital-
ized BHCs” those BHCs for which none of their large banks meet those
capital-to-asset ratio cutoffs. Next, I split the sample of small members of
BHCs according to the capitalization of their parents, and reestimate my
two-step procedure.

The results are displayed in Table IV. The impact of monetary policy on
loan—income sensitivity is negative in all estimations for members of well-
capitalized BHCs, but mostly positive in estimations for members of poorly
capitalized BHCs. The differences across groups are statistically significant
in nearly all cases and indicate that, regardless of their membership status,
small member banks respond to Fed policies just as independent banks do
when the larger banks in their conglomerates are less able to offset in-
creases in the cost of external finance.

E.3. Premerger Patterns

Chevalier (2000) argues that previous research has overlooked the poten-
tial for biases stemming from unobserved differences between conglomerate
divisions and stand-alone firms in explaining investment patterns attrib-
uted to internal capital markets. She examines a sample of merging firms
over a number of years and finds that the relationship between these firms’
investments and cash flows is consistent with cross-subsidization even before

16 This recognizes the increasing regulatory pressure to raise capital standards. Minimum
capital ratio cutoffs used for subsets of my sample period in other related work include: 5.5 to
6 percent (Houston et al. (1997)), 7 percent (Dahl and Shrieves (1992)), and 8 percent (Kishan
and Opiela (2000)).
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they merge, that is, when internal capital markets did not exist. Chevalier’s
findings emphasize the potential for endogeneity between investment and
merging decisions to generate results that are misleading in their support of
the internal capital markets hypothesis.

I address this type of problem in my analysis by comparing the loan—
income sensitivity of independent banks that eventually become BHC mem-
bers during my sample period with that of banks that remain independent.
The comparisons are based on the same two-step procedure used above. If
independent banks that are about to merge into a large BHC respond to Fed
policies as if they were already part of the conglomerate, then the data might
be more relevant to the question of why banks merge than to the question of
how internal capital markets work in financial conglomerates. Because the
number of banks that are still about to merge sometime between a given
quarter and the last quarter of the sample period decreases over time, the
regressions of step 1 can only be performed until 1995:1. This diminishes the
power of the step 2 regressions.

The results for premerging and nonmerging small independent banks are
reported in Table V. The loan—income sensitivity of independent banks that
merge responds to Fed policies just as the loan—income sensitivity of non-
merging banks. Although the test statistics for the differences may lack the
necessary power to reject the null of equal 3¢,s across groups, note that
banks which are about to merge show even greater responses of loan—-income
sensitivity to Fed policies than nonmerging banks. I find no evidence that
small banks that are a part of large conglomerates differ in their responses
to Fed policies for reasons other than BHC membership status.

II. Internal Capital Markets and the
Monetary Policy Debate

According to the bank lending view of monetary policy, open market sales
by the Fed will limit the supply of intermediated funds if banks are unable
to insulate their lending activities from shocks to reserves via offsetting
transactions. Most of the evidence in support of this view comes from time-
series studies of aggregate data suggesting that changes in monetary pol-
icy are followed by changes in both loan quantities and macroeconomic
activity (e.g., Bernanke and Blinder (1992)). Although consistent with the
bank loan supply channel, this evidence is not conclusive. An alternative
explanation for the observed movements is the traditional view that higher
interest rates may depress economic activity, which in turn reduces the
demand for credit.

To address this identification problem, Kashyap and Stein (1995, 2000)
examine bank data that are disaggregated on the basis of size. Using the
response of large (unconstrained) banks to Fed policies as a benchmark,
they find evidence that small banks that do not accumulate sufficient li-
quidity are forced to reduce loan growth following a Fed tightening. How-
ever, a potential problem with the Kashyap—Stein approach is the implicit
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assumption that large money center banks face the same type of borrowers
that small retail-deposit banks do. If borrower type differs significantly across
the two bank categories, then the differences in the demand for loans fol-
lowing a tightening could partially explain their results.

Evidence from internal capital markets can be used to advance this de-
bate. In this section, I compare “first-order” changes in investment—rather
than investment sensitivities—of small independent banks and small BHC
banks following Fed-induced shocks to reserves. Given that both classes of
small banks have very similar characteristics, the objection that differences
in response to monetary policy across bank categories could be caused by
loan demand factors rather than supply becomes less of a concern than in
the Kashyap—Stein analysis.

To measure bank responses to monetary policy, I use the VAR approach of
Bernanke and Blinder (1992). Rather than using data for the aggregate of
the banking sector, however, the estimations are conducted separately for
observations of small independent banks, small banks that are members of
large BHCs, and large banks. Because of mergers and acquisitions, the ag-
gregate figures for small banks change significantly throughout my sample
period. I thus scale the balance-sheet variables (deposits, liquid assets, and
loans) by total assets, implying that the results below refer to the composi-
tion of banks’ balance sheets. Since those data are consistently recorded in
the Call Reports for a longer period, I use series starting back in 1976:1.

I estimate a six-variable VAR including four lags of the log real GDP, the
change in log CPI, the Fed funds rate, bank deposits, liquid assets, and total
loans. The orthogonalization is performed in that order, which implies that
the Fed may respond to current-quarter movements in output and prices in
setting the funds rate, but that the Fed’s actions will not affect output and
prices within the quarter. From the estimated VAR, I compute the impulse-
response function (IRF) of a shock to Fed funds. The VAR coefficients them-
selves are not interesting and thus are omitted.!?

Figure 1 shows IRF's for a 100-basis-point shock to the Fed funds rate. For
small independent banks (Panel A), the negative shock to reserves is ini-
tially matched by a similar decline in loans and in liquid assets, but the
decline becomes proportionately larger for loans compared to liquid assets
just a few quarters after the shock. In other words, small independent banks
seem to quickly reshuffle their asset portfolios from loans to securities after
a Fed tightening. The same response, however, is not observed for small
banks that operate within large BHCs (Panel B). These banks do not seem
to cut their loan portfolio proportionately more than their portfolio of liquid
assets following Fed tightenings. Panel C shows the same IRF for the larg-
est U.S. commercial banks. The resemblance between Panels B and C is
striking and suggests that large banks are able to shield their smaller BHC

17 1 obtain similar results for other policy measures. For brevity, I only discuss the Fed funds
estimations.
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Figure 1. Small bank BHC-affiliation and the impact of monetary policy. Panel A: Small
independent banks. Panel B: Small members of large BHCs. Panel C: Large banks. Impulse-
response functions are estimated from a six-variable VAR that includes log real GDP, the change
in log CPI, the Fed funds rate, bank deposits, liquid assets, and total loans (orthogonalization
following this order). Four lags of each of the variables are used. Responses to a 100-basis-point
shock to the Fed funds rate are computed separately for aggregate data on small independent
banks, small banks that are members of large BHCs, and large banks. Bank balance-sheet
variables are scaled by total assets. The sample period is 1976:I to 1997:II.

counterparts against negative shocks to reserves. These results show that
internal capital markets in financial conglomerates have the potential of
reducing the impact of monetary policy on bank credit supply.
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ITII. Efficiency in Internal Capital Markets:
Does Conglomerate Structure Matter?

Recent theoretical research has focused on the role of internal capital mar-
kets in investment efficiency in conglomerates. Stein (1997) analyzes the
potential benefits of conglomerate schemes in which headquarters is endowed
with residual control rights that allow for discretion over the allocation of
funds across divisions. According to his theory, a headquarters’ “winner-
picking” ability may provide for the best projects to be funded even when it
encounters the same capital market frictions faced by the projects under its
control. Stein argues that because a focused strategy allows for better eval-
uation of divisional projects on a relative basis, internal capital markets can
promote greater allocation efficiency when (imperfectly informed) headquar-
ters monitor smaller sets of related divisions, funding these divisions accord-
ing to internal rankings.

Scharfstein and Stein (2000), on the other hand, emphasize that internal
capital markets may allow for cross-subsidies that are “socialist” in nature,
that is, strong divisions subsidizing weak ones. These authors argue that,
while a model featuring only division-level rent seeking can explain ineffi-
cient outcomes in managerial wages, one needs the extra condition that ex-
ternal capital markets delegate to headquarters the task of monitoring division
managers, that is, one needs a second layer of agency, to derive implications
for investment efficiency. The reason is that, because of the nature of the
optimal contract between headquarters and outside investors, the former
may not want to address the problem of divisional rent seeking with pay-
ments that the latter would prefer. In other words, headquarters may dis-
tort divisional fund allocation rather than managerial wages, thus generating
investment inefficiencies.1®

Data from the U.S. banking industry are particularly useful for investi-
gating the question of allocation efficiency in conglomerates along the lines
of the theory. First, note that exogenous, idiosyncratic factors contribute to
the formation of the conglomerate structure itself. Second, financial con-
glomerates’ divisions are in the same line of business and follow strictly
enforced reporting standards, providing more detailed and comparable data
than divisions of firms in other industries. Finally, survey evidence indicates
that, while financial conglomerates operate as integrated firms, affiliate
bank managers have considerable power over key operational decisions, such
as setting loan quantities and prices.1® In other words, BHC subsidiaries can
be seen as comparable individual business units operating within well-
defined conglomerates. In all of these accounts, data from banks provide for

18 Using a different framework, Rajan, Servaes, and Zingales (2000) also emphasize the
potential for distortions in divisional investment allocation in conglomerates.

19 Blackwell, Brickley, and Weisbach (1994) report that 76 percent of subsidiary CEOs in
their sample say that the “aggressiveness of lending policies” is determined at the subsidiary
level. See also Whalen (1982).
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a much cleaner test of the internal capital markets efficiency hypothesis than,
for example, the business segment data from COMPUSTAT, which is the
source of information for virtually all other studies on this topic.20

Another advantage of the banking framework is that it allows for an in-
vestigation of how internal capital markets work precisely when conglomer-
ate divisions must compete for internal funds. To see this, note that small
affiliate banks face a perfectly elastic supply of funds in times of neutral/
expansionary monetary policy. During these periods, they can easily fund
loan growth on their own. When the Fed tightens, however, small affiliates
may need to rely on funds from internal capital markets to support their
loan growth. During contractions, those affiliates’ lending will likely become
more conditioned by BHC’s discretion over internal funds. Exploring this
dynamic, one can study the issue of allocation efficiency in internal capital
markets by looking at whether divisional performance influences differences
in subsidiary-level loan—cash-flow sensitivities across periods of expansion-
ary and contractionary monetary policies. These observations motivate the
tests below.

A. Methodology

The test strategy used in this section requires only that: (1) divisions be-
come more constrained in the face of negative shocks to external finance,
and (2) the ability of headquarters to influence divisional investment in-
creases with divisions’ need to borrow from internal capital markets. As dis-
cussed above, these assumptions seem natural in a banking framework. The
test is as follows: If BHCs engage in winner picking, then one should see
better bank affiliates’ loan growth being insulated from negative shocks to
external finance relative to worse affiliates; in contrast, if internal capital
markets promote inefficient cross-subsidization, then one should see the op-
posite effect.

To implement this test, I compare the responses of loan—cash-flow sensi-
tivities to monetary policy across well and poorly managed affiliates oper-
ating within the same BHC. Since recent empirical research has uncovered
a strong correlation between proxies for managerial quality (e.g., cost inef-
ficiencies) and nonperforming loans,?! I distinguish between “better” and
“worse” bank affiliates using data on loan performance as follows. On a
quarterly basis, for each BHC, I rank all small-bank affiliates based on the
change in the ratio of nonperforming loans to total loans over the previous

20 One example is Shin and Stulz (1998). The experiments of this section resemble those in
their paper to the extent that I also gauge allocation efficiency by ranking subsidiaries in a
conglomerate and then comparing their investments. However, differently from those authors,
I avoid emphasizing subsidiaries’ investment—cash-flow average cross-correlations. Rather, I
look at each one of those subsidiaries own investment—cash-flow sensitivities’ times-series path,
emphasizing their responses to exogenous changes in external capital markets.

21 See, for example, Wheelock and Wilson (2000) and Berger and DeYoung (1997).
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four quarters.22 I keep only the BHCs with at least four small banks. Next,
I identify the affiliates ranked at the bottom quartile of the within-BHC
loan loss ranking and separate these units (well-managed affiliates) from
those at the top quartile (poorly managed affiliates). Finally, I estimate and
compare the loan—income sensitivities of these two groups across different
monetary policy regimes via the same two-step procedure used in Section I.
The only difference this time is that I add an indicator variable for the BHC
identity in the cross-sectional regressions of step 1 to control for unobserved
BHC individual effects.

In the first set of tests of this section, I study the lending behavior of small
banks operating under BHCs that do not control any large banks (“small
BHCs”). That is, I study small focused conglomerates, where both divisions
and headquarters are likely to be constrained when they need to raise funds
via liabilities bearing credit risk (Stein (1997)). Notice that if internal cap-
ital markets are not at work in these conglomerates, then one should not be
able to distinguish between affiliates’ responses to external shocks on the
basis of relative performance. To help ensure that my approach is not biased
towards a specific outcome, I subsequently contrast the test results for these
BHC members with those associated with conglomerates whose headquar-
ters face no Fed-induced funding constraints.

While my focus is on the banking activities of BHCs, I note that deregu-
lation has allowed those conglomerates to engage in nonbanking activities
over the years. Although I purposely avoid ascribing cross-correlation re-
sults from subsidiary data to internal capital market effects, it may be worth
gauging the relative importance of nonbanking activities for the conglomer-
ates in my sample. To do so, I use Houston et al.’s (1997) approach of iso-
lating nonbank activities by subtracting bank subsidiaries’ accounting figures
from BHC totals.

Consolidated BHC data (“Y-9 Tapes”) are available from the Fed starting
in 1986:11. For the cases for which I was able to match the Call Reports and
the Y-9 Tapes—nearly 92 percent success rate—I find that nonbank subsid-
iaries’ assets (cash flows) comprise, on average, only 3 percent (9 percent) of
the smaller BHCs’ totals. Besides being relatively unimportant, nonbanking
subsidiaries of small BHCs are mostly credit-related businesses whose cash
flows are likely to be correlated with the core banking activities. Examples
of such subsidiaries are industrial banks, savings banks, leasing companies,
mortgage banking companies, and consumer financing companies. As for
large BHCs, nonbanking activities are relatively more important and com-
plex. Table VI displays basic information on the two types of BHCs analyzed

22 As explained in the Appendix, the accounting measure of loan losses I use is nondiscre-
tionary to the reporting bank; it represents actual losses rather than loss provisions. Because
local demand conditions may also contribute to differences in loan performance across the var-
ious affiliates of the same BHC, before ranking the BHC affiliates, I adjust that measure by
subtracting the state’s average from each observation.
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for the first (1986:11) and last (1997:1I) quarters for which BHC-level data
are available for my sample period.

B. Results

Results for within-conglomerate responses to monetary policy are dis-
played in Table VII. Panel A concerns banks operating under small BHCs.
Results in the panel suggest that, rather than engaging in winner picking,
constrained BHCs promote inefficient cross-subsidization among bank affil-
iates. Estimates at the top of the table show that poorly managed affiliates
do not become more dependent on their own funds to finance loan growth
when the Fed tightens. In contrast, similar coefficients for the best affiliates
show an increased loan—cash-flow sensitivity following Fed tightenings. All
of the SUR-estimated differences between these sets of coefficients provide
statistical support for the cross-subsidization finding. I also obtain qualita-
tively similar results when I study other commonly used measures of bank
efficiency based on the number of employees per deposits, and on salaries
and wages per deposits (not shown).

To ensure that my approach is not “hardwiring” the results and to high-
light the conditions under which internal capital markets might lead to in-
efficient investment, I also examine how headquarters allocate funds when
they are unconstrained. This can be gauged from the estimates in Panel B,
where intra-BHC small bank comparisons are made for large BHCs. The
results reported in this panel are the opposite of those in Panel A. They
suggest that unconstrained BHCs use internal capital markets to impose
investment discipline upon affiliates: Although internal resources are not
scarce, only the best affiliates are able to expand their loans in excess of
what their own cash flow would allow when the external funding constraint
is binding.

It is difficult to pin down which specific differences between the two classes
of conglomerates explain why internal capital markets seem to promote in-
efficient cross-subsidization in one group and efficient allocation in the other.
Scharfstein and Stein (2000) propose that agency problems between con-
glomerate headquarters and investors are key to the types of inefficiencies
generated by internal capital markets. Presumably, these problems should
be less prevalent in smaller firms since investment decisions will be less
influenced by conflicts of interests arising from the separation of ownership
and control. However, as shown at the bottom of Table VI, most of the BHCs
examined (both small and large) are public corporations. The table also shows
that equity ownership by officers and directors is relatively small for both
BHC types. These data make it difficult to argue that the fund allocation of
smaller multibank BHC is less influenced by problems related to manage-
rial incentives at the top of the conglomerate structure.

On the other hand, if factors such as regulatory monitoring, capital mar-
kets screening, and compensation/labor markets considerations exert greater
influence on the top management of the largest BHCs relative to that of
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smaller ones, then the contrasts across the two panels of Table VII might be
taken as consistent with Scharfstein and Stein’s (2000) arguments. This seems
more plausible in the banking setting. For instance, notice that just like
private investors, regulatory agencies face decreasing returns to monitoring
efforts after some level. Accordingly, in practice, only the largest BHCs are
more closely examined by regulators.23 The same argument applies for data
gathering and research efforts by capital market participants such as finan-
cial analysts, rating agencies, and fund managers. Table VI illustrates this
last point, showing that financial analysts provide far more coverage for
large BHCs than for their smaller counterparts.

The available empirical evidence on compensation/labor markets for bank
CEOs also suggests that agency problems are lessened in the largest BHCs.
Hubbard and Palia (1995), for example, show that more productive top ex-
ecutives are allocated to larger conglomerates and paid accordingly. Barro
and Barro (1990) find that the use of high-powered incentive compensation
schemes for bank CEOs is positively related to bank size. Moreover, larger
BHCs are able to implement alternative monitoring mechanisms such as
more independent boards when CEO pay-for-performance sensitivity is low
(Mishra and Nielsen (2000)). Hadlock, Houston, and Ryngaert (1999) show
that lower CEO ownership in banks is associated with a greater likelihood of
CEO dismissal following a merger, suggesting that career concerns are likely
to be more relevant in improving managerial performance in larger BHCs
(where CEOs typically own less shares) than in smaller ones.

These arguments, of course, do not exhaust the discussion. Isolating the
factors that explain patterns in allocation efficiency across different types of
conglomerate structures is left for future research.

IV. Concluding Remarks

This paper provides evidence on the functioning of internal capital mar-
kets in financial conglomerates. I find that, as monetary policy is tightened,
if a small bank operates on a stand-alone basis, then its loan growth be-
comes significantly more dependent on its own cash flow in periods of tight
money supply. In contrast, if a small bank operates jointly with a large bank
under a BHC, then the small bank’s loan growth becomes less sensitive to
its own cash flow following a monetary contraction. The analysis further
indicates that internal capital markets in financial conglomerates can po-
tentially offset the impact of Fed policies on bank lending activity.

The paper also examines the role of internal capital markets in the in-
vestment allocation process of financial conglomerates. My results suggest
that, within small BHCs, the funding of loans becomes less sensitive to
affiliate-level cash flows for the worst affiliates relative to the best affiliates
as the Fed tightens. In contrast, internal capital markets seem to play an

23 Section 255.5(b) of Regulation Y determines that larger BHCs must report far more de-
tailed accounting data and at higher frequency than smaller BHCs.
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efficiency-enhancing role in large BHCs, as poorly managed affiliates are
not cushioned from Fed tightenings even though Fed policies do not con-
strain large BHCs’ access to uninsured funds. I interpret my evidence as
consistent with the argument that frictions between conglomerate headquar-
ters and external markets are at the root of investment inefficiencies gen-
erated by internal capital markets.

APPENDIX
A. Bank-Level Variables

Whenever possible, I follow the series definitions in Kashyap and Stein
(1995, 2000).

Loans. Total loans are reported in the Call Report item RCFD2125. Start-
ing in 1984:1, this item also includes lease-financing receivables. To ensure
continuity, total loans must be computed as the sum of RCFD2125 and
RCFD2165 (lease-financing receivables) for the period prior to 1984:1.

Nonperforming. The measure of loan performance I employ avoids mana-
gerial discretion in reporting losses (a similar proxy is used by Lucas and
McDonald (1992)). It equals the ratio of loans over 90 days late (RCFD1407),
plus loans not accruing (RCFD1403), to total loans.

Capitalization. The capital-to-asset ratio is computed as RCFD3210 di-
vided by RCFD2170.

Assets. Total assets are taken from item RCFD2170.

Liquidity. My measure of bank liquidity eliminates cash in vaults since a
greater portion of banks’ cash is stored for purposes of reserve requirements.
Up until 1983:1V, bank liquidity is computed as the sum of items RCFD0400
(U.S. Treasury securities), RCFD0600 (U.S. government agency and corpo-
rate obligations), RCFD0900 (obligations of states and political subdivi-
sions), RCFD0380 (all other bonds, stocks, and securities), and RCFD1350
(Fed funds sold and securities purchased under agreements to resell). For
the 1984:1 to 1993:1I period, liquidity is the sum of RCFD0390 (total invest-
ment securities), RCFD1350, and RCFD2146 (assets held in trading ac-
count). Finally, for the 1993:I1 to 1997:II period, it equals the sum of
RCFD1350, RCFD1754 (securities held to maturity), and RCFD3545 (total
trading assets).

Income. Net income comes from item RIAD4340.

Deposits. Total deposits are taken from item RCFD2200.

C&I Loans. Commercial and industrial loans are taken from item
RCFD1600.

B. Measures of Monetary Policy

Fed Funds. I use the monthly series of effective annualized Fed funds
rates provided in the Board of Governors’ Release H.15. In an influential
paper, Bernanke and Blinder (1992) show that this rate captures the stance
of monetary policy well because it is sensitive to shocks to the supply of bank
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reserves. The Fed funds rate is the prevalent measure of monetary policy in
empirical work. However, the adequacy of this proxy has been questioned for
periods when the Fed’s operating procedures were modified (e.g., the Volcker
period). For robustness, I employ alternative measures of monetary policy.

Paper-bill. This is computed as the difference between the rates paid on
six-month prime rated commercial papers and 180-day Treasury bills. These
series are available from the Board of Governors’ Release H.15, but the pa-
per series is discontinued in 1997:1. The paper rates are given as discount
rates and the T bill as coupon equivalent rates. I transform both series into
effective yield rates before computing the difference. Bernanke (1990) argues
that paper-bill increases capture Fed tightenings since banks will cut loans
and corporations are forced to substitute commercial paper for bank loans.

Strongin. Strongin (1995) argues that previous studies attempting to iden-
tify the stance of monetary policy fail to properly address the Fed’s strategy
of accommodating reserve demand shocks. Strongin measures the portion of
nonborrowed reserves growth that is orthogonal to total reserve growth. It
equals the residual of a linear regression of total reserves on nonborrowed
reserves, where both series are normalized by a 24-month moving average of
total reserves prior to the estimation. I perform this computation using data
from the Federal Reserve’s FRED data bank.

Boschen—Mills. This measure represents the “narrative approach” used
by Boschen and Mills (1995), who classify the stance of monetary policy in
five categories from “strongly contractionary” (coded —2) to “strongly expan-
sionary” (coded +2). This measure is only available through 1996:I and can
be obtained from Prof. Boschen’s web address: http://business.wm.edu/
homepage.asp?PID=416.

”»
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