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We present new evidence on how heterogeneity in banks
interacts with monetary policy changes to impact bank lend-
ing, at both the bank and U.S. state levels. We use a new
policy measure identified from narratives on FOMC inten-
tions and real-time economic forecasts. This policy measure
eliminates some of the movements in the actual federal funds
rate that are endogenous to expected economic conditions. We
find much stronger dynamic effects, and greater heterogene-
ity, in U.S. bank lending responses to the new monetary pol-
icy measure compared with the standard measure based on
realized federal funds rate changes. Our findings suggest that
studies using realized monetary policy changes confound mon-
etary policy’s effects with those of changes in expected macro
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fundamentals. In fact, estimates from identified monetary pol-
icy changes lead to a reversal of U.S. states’ ranking by credit’s
sensitivity to policy. We also extend Romer and Romer (2004)’s
identification scheme, and expand the time and balance sheet
coverage of the U.S. banking sample.

JEL Codes: E44, E50, G21.

1. Introduction

The role of the banking sector in the transmission of monetary policy
to the economy has been studied in great detail in both the theo-
retical and empirical literature (see Bernanke and Gertler 1995).
If monetary policy is able to influence the supply of bank credit
and borrowers have no perfect substitutes for bank-intermediated
consumption and investment financing, a bank lending channel for
monetary policy can operate (Bernanke and Blinder 1988).

Following the pioneering work of Kashyap and Stein (2000), a
number of empirical studies have explored the heterogeneity of bank-
level lending responses to monetary policy. If a bank’s characteristics
are related to its ability to access non-deposit financing sources, then
lending responses to monetary policy are related to bank character-
istics. Kashyap and Stein show that banks with relatively large and
liquid asset bases are better able to shield their lending growth dur-
ing periods of tight monetary policy. The same phenomenon has
been documented for banks with relatively high equity-capital-to-
assets ratios (Kishan and Opiela 2000), banks whose loan books are
readily securitized (Loutskina 2011), banks affiliated with a hold-
ing company (Ashcraft 2006), and banks that can raise funds from
international operations (Cetorelli and Goldberg 2012).

Heterogeneity in bank-level lending responses implies that bank
credit at the state level may differ in its sensitivity to monetary
policy, since the distribution of bank characteristics differs across
states. To the extent that there is some geographic segmentation
of capital and credit markets, differences in sensitivities may then
lead to differences in the sensitivity of state economies to national
monetary policy. However, using aggregate data, Driscoll (2004) and
Ashcraft (2006) found little relationship between bank lending and
economic growth at the state level.
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A fundamental question confronted by any paper looking at the
bank lending channel is whether or not any estimated differences in
bank-level lending responses linked to a specific bank characteristic
are the result of differences in loan supply (as in the lending and
broad credit channels), or are a mixture of differences in loan supply
and loan demand. There is now an extensive literature that argues
that loan demand conditional upon one or more bank characteris-
tics is homogenous With homogenous loan demands, any hetero-
geneity in lending responses given bank characteristics is consistent
with the existence of a bank lending channel working through loan
supply.

Much less attention has been devoted in the literature to the
question of what measure of monetary policy is appropriate for the
assessment of bank lending behavior. Most papers examining the
lending channel in the United States use the change in the effective
(realized) federal funds rate to capture monetary policy, reflecting
the fact that the Federal Open Market Committee (FOMC) has
targeted the federal funds rate for much of the last thirty years
While federal funds rate changes initiated by the FOMC are surely
exogenous to the circumstances facing any single bank, the factors
to which policymakers respond (e.g., expected output growth and
inflation) are also potential determinants of individual bank lend-
ing, operating through both loan demand and loan supply changes.
This raises the possibility that lending responses to federal funds
rate changes confound the effects of monetary policy and other lend-
ing market drivers. Furthermore, if the strength of any effects from
other lending drivers is related to bank characteristics, the estimated
heterogeneity in bank-level lending responses to monetary policy
will be biased. These distortions would also show up in any esti-
mates of state-level differences in the lending channel based on the
distribution of bank characteristics.

Motivated by these possibilities, we evaluate the heterogene-
ity in bank lending responses to target federal funds rate changes

!See Ashcraft (2006) for a discussion of this evidence.

2See Meulendyke (1998) for an in-depth description of the Federal Reserve’s
choices of policy instrument over time. Alternative monetary policy measures
which have been used in the literature on bank lending include those due to
Boschen and Mills (1991, 1995), Strongin (1995), and Bernanke and Mihov (1998).
See section 2 for further discussion.
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that are independent of the Federal Reserve staff’s expectations for
output growth, inflation, unemployment, and capacity utilization,
and therefore remove a significant amount of the endogenous vari-
ation in monetary policy. The new monetary policy change meas-
ure elaborates upon and extends earlier work by Romer and Romer
(2004). We compare bank and state-level lending responses to the
new policy measure with lending responses estimated from realized
federal funds rate changes that have been the focus of most previ-
ous research. As we discuss in section 3, it is unlikely that the new
policy measure is independent of all macroeconomic conditions that
may affect either loan demand or loan supply. However, we argue
that the identification of the new policy measure eliminates some
major sources of endogenous variation in standard policy measures
such as the change in the actual federal funds rate. We therefore
interpret the differences between estimates based on the new policy
measure and those based on actual changes to the federal funds rate
as a significant finding that points to the importance of some of the
endogeneity concerns highlighted in the paper. We argue that future
research concerning the lending channel of monetary policy should
take into account the possible effects of endogenous monetary policy
changes.

Our results highlight four important differences between bank
lending responses to the new policy measure and actual changes to
the federal funds rate. First, one year after a contraction measured
using the new monetary policy measure, the reduction in lending
growth at the average bank which is not part of a multibank hold-
ing company is up to twice that from a rise in the realized federal
funds rate.

Second, our findings provide a new perspective on measuring
liquidity on commercial banks’ balance sheets. The share of bank
assets held as securities mitigates the lending response to a real-
ized federal funds rate increase, but amplifies the lending con-
traction in response to an increase in the new monetary policy
measure. On the other hand, it is the ratio of cash to assets that
shields lending growth from a tightening of the new monetary pol-
icy measure that is independent of some of the endogenous drivers of
policy.

Third, the amount by which a bank can shield its lending growth
from a monetary policy contraction, through drawing on funds from
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affiliates in a holding company, is up to two times larger when esti-
mated from the new monetary policy measure. Bank size appears to
shield lending only in response to the new monetary policy measure,
but not in response to potentially endogenous, realized changes in
the federal funds rate.

Finally, these differences in estimated bank lending responses
lead to large differences in the implied sensitivity of lending at state-
level representative banks, defined as the average bank of median
size. The estimated lending responses at state-level representative
banks to the new, identified monetary policy measure are up to
400 percent larger than those found when using realized federal
funds rate changes. Moreover, the ranking of U.S. states accord-
ing to the sensitivity of their representative bank to policy changes
switches, sometimes dramatically. For example, California’s repre-
sentative bank is estimated to be the first most sensitive to mon-
etary policy when realized federal funds rate changes are used,
while it becomes only the forty-fourth most sensitive when the
new monetary policy measure is used. These findings suggest that
the measurement of monetary policy has important implications
when estimating the lending channel at the bank level and how
the strength of such a channel varies with bank types and bank
location.

To place our paper in context, we consider how potential biases
from confounding monetary policy with other loan demand and
loan supply determinants have been handled in previous research.
Each of the papers mentioned earlier directly controls for out-
put growth, inflation, or both, in their empirical models of bank
lending growth. To the extent that such variables account for the
underlying drivers of endogenous monetary policy changes that
also affect loan demand and supply, their inclusion in a lending
growth regression enables the effects of exogenous monetary pol-
icy to be identified. Under the assumption that loan demand is
homogenous across banks with similar characteristics, monetary pol-
icy’s effect on lending through loan supply can be isolated through
interactions of monetary policy changes with the relevant bank
characteristics.

The starting point for our paper is that current output growth
and inflation are not the only sources of endogenous policy—
a forward-looking policymaker who desires to minimize cyclical
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fluctuations will also respond to their perceived prospects for the
economy. If the policymaker’s economic forecasts correlate with
private-sector expectations for growth and inflation, then the mon-
etary policy stance can move with loan demand and supply in a
manner that is systematically related to observable bank character-
istics. For instance, a well-capitalized bank might hold a more cycli-
cally sensitive loan portfolio, so that its lending response to realized
federal funds rate changes could partly reflect its direct response
to the cycle, rather than its response to monetary policy changes.
Our findings using the new monetary policy measure are consistent
with such possibilities. Although the construction of the new mon-
etary policy measure does not eliminate all of the biases that may
arise with endogenous monetary policy interventions, the contrasts
between our results and those based upon actual changes in the
federal funds rate suggest that some of the effects from expected
macroeconomic conditions that we describe are relevant in practice.
In light of these findings, we argue that future studies of bank lending
behavior should take into account the forward-looking, endogenous
component of monetary policy.

Moreover, since our identification of policy shocks relies on real-
time FOMC meeting-based data that is generally not synchronous
with the reporting of bank balance sheets, the direct inclusion of
the real-time Greenbook forecasts into any lending regression will
not be sufficient to address the endogeneity problem that we high-
light. The Federal Reserve’s monetary policy meetings typically do
not fall at the end of the quarter and are more frequent than com-
mercial banks’ U.S. regulatory filings (the source of the bank-level
data).

The remainder of the paper is structured as follows. In section 2,
we explain how endogenous monetary policy movements may induce
biased estimates of lending responses to monetary policy. Motivated
by these possibilities, in section 3 we outline an identification strat-
egy for monetary policy. We then discuss the bank-level econometric
framework and data that we use to compare lending responses to
identified policy changes with lending responses to realized changes
in the federal funds rate. In section 4, we present our core results.
We continue in section 5 with a consideration of their robustness
to changes in estimation and data definitions. Finally, we conclude
in section 6 with a summary and a discussion of the importance of
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monetary policy identification for future research concerning bank
lending behavior.

2. Bank Lending and Monetary Policy

2.1 Lending Responses to Endogenous Monetary Policy
Changes

How might endogenous monetary policy contaminate estimates of
the lending channel? Here, we outline the potential biases affecting
the estimates in the literature that rely upon the effective federal
funds rate to measure monetary policy. In each of the cases dis-
cussed, the key idea is that expectations over output growth and
inflation affect both policy and bank lending choices. Standard lend-
ing growth regressions fail to account for this, leading to an omitted-
variable problem. This biases the estimated response of bank lending
to monetary policy changes, even when lending responses are con-
ditional upon bank characteristics, a focus of much recent research.
To assess the relevance of these potential biases, we compare bank
lending responses to our new monetary policy measure (described in
section 3) and to the realized federal funds rate changes that have
been used in previous research.

An intuitive alternative to attempting to identify exogenous mon-
etary policy changes would be to directly include the omitted expec-
tations over output growth and inflation in the lending regressions.
The key difficulty with this approach is mapping the expectations
measure (which is a snapshot of views on future prospects at a par-
ticular moment in time) to the quarterly frequency. If expectations
are measured late in the quarter, then we would be implicitly using
some future information to explain lending earlier in the quarter.
If expectations are taken from sometime in the prior quarter, then
we would be using stale information, failing to eliminate much of
the endogeneity problem. To avoid these problems, we opt to use
policymakers’ expectations about the economy to control for the
endogenous variation in monetary policy at the decision frequency
for monetary policy, namely each FOMC meeting. These changes can
then be mapped to the quarterly frequency, as described in detail in
section 3.1.
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Studies of bank lending responses to monetary policy typically
estimate regressions of the form

AL;y = o+ M{B+ B v+ B ;M0 + Z; ;¢ + €, (1)

where i indexes banks, ¢t indexes time, AL denotes the percentage
growth of total loans measured at current prices, M is a mone-
tary policy measure, B is a vector of J bank-specific character-
istics, Z is a vector of K control variables, and ¢ is a mean-zero
error term. All other Greek letters denote parameters. In practice,
bank lending regressions are much richer than equation (1), typically
including autoregressive terms and dynamics in M and B. In section
3, we describe a more complex version of model (1) that incorpo-
rates these features. It also will provide the basis for our empirical
work. However, the present specification is sufficient to illustrate our
argument

The vector B comprises bank characteristics that proxy access to
non-reservable finance (that is, liabilities that do not require reserves
or assets on hand). These might include total bank assets, a multi-
bank holding company affiliation, an indicator for whether a bank
operates internationally, and measures of balance sheet composi-
tion, such as equity-capital-to-assets, securities-to-assets, or cash-
to-assets ratios. In the aftermath of contractionary monetary policy,
banks that can better access non-reservable financing sources may
be able to better shield lending growth from the effects of an erosion
of reserves and deposits.

What interpretation can be given to the cross-effects (interac-
tions) between monetary policy and bank characteristics? If bank
characteristics proxy for access to funds that affect loan supply,
then the cross-effects (0) represent how a bank’s characteristics help
to shield loan supply from monetary policy changes (or amplify its
effects). However, many bank characteristics are also correlated with
drivers of a bank’s loan demand. For example, large banks (proxied

3 Alternatives to the single-step regression model have also been considered in
the literature. For example, Kashyap and Stein (2000) adopt a two-stage pro-
cedure, where the cross-sectional sensitivity of lending growth to balance sheet
liquidity is estimated in a first stage and a time-series regression relating these
cross-sectionally estimated liquidity constraints to monetary policy is estimated
in a second stage. We do not adopt the two-stage approach in this paper.
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by equity capital or total assets) may cherry-pick customers whose
loan demand is relatively stable, while poorly capitalized banks may
be overlooked by safe borrowers and forced to do business with risky
customers whose loan demand is relatively volatile and sensitive to
the business cycle. In other words, loan supply and demand effects
of monetary policy changes conditional on bank characteristics may
be confounded.

On the other hand, Ashcraft (2006) presents evidence that bank
holding company affiliation is less closely linked to the customer
mix and hence loan demand, and thus is preferable as an indicator
for loan supply conditions independent of demand. In this paper,
we do not add to this debate. Instead, we consider the wide range
of characteristics that have been studied in the literature. However,
throughout our discussion we are mindful of the interpretations that
can be given to cross-effects between monetary policy and individual
bank characteristics.

The monetary policy measure M most often employed is the
change in the period average effective federal funds rate, which has
been the Federal Reserve’s operating target since at least 1994, and
arguably over much of the post-war periodly Increases in the fed-
eral funds rate target induce leftward shifts of banks’ loan supply
schedules via the narrow and broad lending channels (see Bernanke
and Gertler 1995). These raise lending rates and reduce lending vol-
umes. However, when the federal funds rate target is increased in
response to forecasts of higher future economic growth and/or infla-
tion, estimation of this relationship is no longer straightforward. In

1See Meulendyke (1998) for historical evidence on the Federal Reserve’s pol-
icy tool choices. Alternative policy measures due to Boschen and Mills (1991,
1995) and Bernanke and Mihov (1998) have also been employed in the literature
(Kashyap and Stein 2000). These measures of policy explicitly address possible
changes to the instrument of policy through time, but still capture the endoge-
nous stance of policy. As such, we believe that the arguments developed in this
section are applicable to them. Loutskina (2011) and Cetorelli and Goldberg
(2012) consider Strongin’s (1995) identification of exogenous movements in non-
borrowed reserves. While this approach controls for reserve demand shocks, it
does not control for endogenous policy moves by a forward-looking central bank.
Jonas and King (2008) briefly consider the original Romer and Romer (2004)
policy measure, which does control for policy endogeneity. However, this is used
only as a robustness test in a study that focuses on the impact of bank efficiency
on lending responses to general federal funds rate movements. Jonas and King
do not consider the consequences of policy endogeneity for lending responses.
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such circumstances, any loan supply contraction due to tight mone-
tary policy may coincide with a rightward shift of loan demand, as
consumers borrow against expected future income and firms invest
in response to an improving outlook for profits. The loan demand
shift will attenuate the reduction in lending from a monetary tight-
ening, and the [ estimated from equation (1) will not capture the full
effect of monetary policy. A similar result may arise via the effects
of expected inflation. In particular, reductions in bank lending from
a rise in the federal funds rate may be muted because the demand
for loans in nominal units rises with expected inflation. As in the
example based on expected economic growth, equilibrium lending is
subject to countervailing effects from loan demand and loan supply,
such that the  estimated from equation (1) is attenuated.

The drivers of endogenous monetary policy may also influence
equilibrium lending via bank loan supply. The availability of non-
reservable finance to banks is likely to vary positively with expected
economic growth. At the start of cyclical upturns, institutional
investors (e.g., pension funds, sovereign wealth funds) may invest
more heavily in equities and loan-backed securities than in more tra-
ditional fixed-income assets, as their risk appetite grows and they
search for yield. To the extent that banks use equity issues and
the securitization of loans to generate funding for new lending, loan
supply would rise at each level of market interest rates.

Similarly, in models featuring information asymmetries and mon-
itoring costs, loan supply incorporates an external finance pre-
mium that varies positively with lender risk aversion and negatively
with borrower net worth (Bernanke and Gertler 1989). Expansion
phases of the business cycle are typically associated with increases in
lenders’ risk appetite and agents’ net worth, such that the external
finance premium falls and loan supply expands. We do not emphasize
any one of these channels ahead of the others. Instead, we highlight
that when loan supply is affected by any one of them, the response
of lending growth to the federal funds rate will be attenuated—the
leftward shift of loan supply from tight policy is offset by a rightward
shift of loan supply via one of the channels described. Furthermore,
this will be the case even when controlling for current economic
growth and inflation. The effect derives from the fact that expected
economic conditions may influence monetary policy and loan supply
simultaneously.
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2.2 Policy Endogeneity and Bank Characteristics

An important question is whether or not procyclical loan demand
and loan supply affect the cross-effects captured by ¢ in equation (1)
that measure heterogeneity in bank lending responses. As discussed
in the introduction, these are the terms that proxy the bank-level
financial constraints that underpin the aggregate lending channel of
monetary policy. Even if banks are homogeneous and equally affected
by expected macroeconomic conditions, the presence of endogenous
variation in monetary policy would still attenuate the § coefficients,
via the mechanisms described above.

Alternatively, suppose that the attenuation of lending responses
to monetary policy varies systematically with bank characteristics.
Then, estimates of equation (1) which use the realized federal funds
rate may either obscure or induce systematic heterogeneity in bank
responses to monetary policy. In this subsection, we describe two
examples of potential biases: (i) changes in expected macroeconomic
conditions induce loan supply shifts that depend on bank charac-
teristics; and (ii) changes in expected macroeconomic conditions
induce bank-specific loan demand shifts that are associated with
bank characteristics.

Banks that face financing constraints, either due to a lack of
affiliates, assets, equity capital, or liquidity, may draw more heavily
on the additional funds available during cyclical upturns, because of
the fact that their lending was previously constrained. If this is the
case, the rightward shifts of their loan supply curves from improved
macroeconomic expectations, which offset the leftward shifts from
monetary tightening, would be larger, such that the net reduction
in lending during periods of partially endogenous monetary tight-
ening will be attenuated. This example is significant. It suggests
that the evidence for financing constraints amongst banks will be
understated when a measure incorporating the endogenous stance
of monetary policy such as the realized federal funds rate is used.

Turning to the second possibility listed above, Kashyap and
Stein (2000) advocate a rational buffer-stock theory to explain a
possible correlation between loan demand curve shifts and bank
characteristics. Under the assumption that some banks concentrate
their lending in regions or industries that are especially sensitive
to aggregate demand conditions, it is rational for such banks to
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select characteristics that help accommodate volatile loan demand
(for example, multibank holding company affiliation or high balance
sheet liquidity). When the federal funds rate rises during a cyclical
expansion, shifts in individual loan demand curves will be largest
amongst banks exhibiting the characteristic in question. The atten-
uation of lending growth reversals following rises in the federal funds
rate would then be largest amongst that category of banks. As in the
first case discussed, this effect would manifest as positive bias to the
estimate of . Evidence that banks with access to liquidity can shield
lending growth from Federal Reserve policy would be overstated [

We close this section by noting that these thought experiments
raise the possibility that even a purely exogenous monetary policy
measure will elicit estimates of 0 that measure something other than
banks’ ability to shield loan supply by virtue of their characteristics.
For example, banks that can access liquidity may face different loan
demand elasticities and therefore adjust their lending differently for
that reason. Some characteristics may be more prone to such effects
than others. As mentioned earlier, Ashcraft (2006) contends that
the properties of loan demand are similar across banks, conditional
upon multibank holding company status (affiliation/non-affiliation).
In this case, a comparison of lending responses by multibank holding
company status is more likely to reflect genuine differences in banks’
access to alternative finance. We return to this issue when discussing
our empirical results in section 4. The point that we emphasize at
this stage is that such effects impact all measures of monetary policy,
both endogenous and exogenous. The main advantage of consider-
ing exogenous policy measures is that their effects on bank lending
are less likely to be affected by the sources of bias discussed in this
section.

3. Econometric Methodology

In this section, we outline the methods that we use in comparing
bank lending responses to identified monetary policy changes with

5There is a caveat. Banks trading with cyclically sensitive customers may also
face relatively more interest rate elastic loan demand curves, such that drops in
loan demand from a rise in the federal funds rate will be larger. This potentially
offsets the lending increase arising from a relatively large rightward shift of the
loan demand curve due to stronger macroeconomic expectations.
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realized federal funds rate changes. We first describe the identifica-
tion procedure used to remove endogenous variation in the monetary
policy rate. Then, we outline the regression models that underlie our
core results. Finally, we describe the data we use in the estimation.

3.1 Monetary Policy Identification

To control for endogenous movements in monetary policy, we follow
and extend the two-step procedure outlined by Romer and Romer
(2004), who consider U.S. monetary policy over the period 1969-96.
In the first step, narrative evidence is used to determine the size of
the federal funds rate change targeted by the Federal Open Market
Committee (FOMC) at their scheduled meetings. The advantage of
this measure of monetary policy intentions is that during episodes
of reserve targeting (such as some periods under Volcker’s chair-
manship of the FOMC), it does not respond to supply and demand
shocks in the reserve market that are unrelated to monetary policy.
In contrast, the effective federal funds rate (the market clearing rate
in the reserve market) will respond to such factors.

We extend the original Romer and Romer (2004) target series by
appending the FOMC’s announced target federal funds rate changes
for 1997 to 2007, the last year for which Greenbook forecasts were
publicly available. Such announcements began in February 1994,
overlapping with the original Romer and Romer series for two years.
Although the announced target series does not capture all of the
narrative evidence incorporated in the Romer and Romer (2004)
series, we argue that the pooling of the two is defensible, since the
transparency of policy intentions and the public announcement of
policy changes are strongly related. During the overlapping period of
1994-96, the two series have a correlation that is essentially 18 The
extension of the target rate series in this way ensures that we are able
to recover exogenous variation in U.S. monetary policy for a longer
sample period than that covered by Romer and Romer (2004). Their
subsample analysis and the results in Orphanides (2003) suggest that
pooling over time is appropriate (or at least approximately so).

SThere is one instance in which the series differ. For the meeting on Septem-
ber 28, 1994, Romer and Romer (2004) argue that the language associated with
the FOMC transcripts amounted to the intention to tighten by 12.5 basis points,
even though there was no change in the announced target federal funds rate.
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In the second step, the target federal funds rate change is
regressed upon the Federal Reserve’s Greenbook (in-house) forecasts
for real output growth, inflation, and unemployment over horizons of
up to two quarters. These represent the central objective variables of
the Federal Reservell Additionally, we supplement the specification
with real-time Greenbook information on manufacturing capacity
utilization. The empirical relevance of capacity utilization is empha-
sized by Giordani (2004), who shows that controlling for such a
proxy for actual output relative to potential is crucial for accurate
policy identification. In the present application, we treat forecasts of
manufacturing capacity utilization as proxies for latent policymaker
perceptions concerning the cyclical position of the economy, which
may contribute to policy decisions even after controlling for real out-
put growth, inflation, and unemployment. Formally, we estimate the
following regression:
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where m indexes FOMC meetings, 1 indexes the forecast quarter rel-
ative to the current meeting’s quarter, ff is the target federal funds
rate level, Ay is real output growth, 7 is inflation, n is the unem-
ployment rate, u™7/9 is the manufacturing capacity utilization index
measured in percentage points, and ¢ is a mean-zero error term. A
hat denotes the real-time forecast for a variable. All other lowercase

"See Board of Governors of the Federal Reserve System (2005) or the Inter-
national Banking Act of 1978 (the Humphrey-Hawkins Act).
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Greek letters denote population parameters. Notice that the specifi-
cation employs a larger set of unemployment forecasts than Romer
and Romer (2004) and additionally includes real-time backcasts,
nowcasts, and forecasts of manufacturing capacity utilization.

The results obtained from estimating equation (2) for a sample
of 357 FOMC meetings from the period 1969-2007 are reported in
table 1. The sums of the coefficients on forecast levels are generally
of the same signs as those reported by Romer and Romer (2004),
indicating tighter policy in response to stronger economic activity
and higher prices. The inclusion of the capacity utilization and addi-
tional unemployment terms is also reflected in the regression R?,
which is higher than that for the original Romer and Romer (2004)
specification (32 percent compared with 28 percent)

In order for the regression residuals from equation (2) to reflect
exogenous monetary policy changes appropriate to our application,
we require that (i) the Greenbook forecasts of output, inflation,
unemployment, and capacity utilization are not a function of the
contemporaneous change in the target federal funds rate; (ii) the
Greenbook forecasts account for expected economic and banking-
sector conditions that directly influence bank lending; and (iii) the
regression parameters linking the target federal funds rate to the
Greenbook forecasts are constant over the sample period.

The first assumption rules out reverse causation in equation (2).
As remarked upon by Romer and Romer (2004), the Greenbook fore-
casts are generally formulated under the assumption that there is no
change in policy stance at least until the FOMC meeting after the
next, ruling out this possibility. The future path of policy under-
lying the Greenbook forecasts is assumed to be appropriate with
the achievement of the FOMC’s objectives (see Faust and Wright
2008 for further detail about the Greenbook’s policy rate condition-
ing assumptions). One caveat is that Greenbook forecasts can draw
upon forward-looking variables (for example, asset prices, industry
surveys) that may incorporate market expectations over the pol-
icy change at the current meeting. In that case, our identification
requires that output, inflation, unemployment, and manufacturing
capacity utilization respond to policy with a sufficiently long lag

8This may also reflect a reduction in the relative variability of the target
federal funds rate over the years 1997-2007.
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Table 1. Policy Identification Regression
Coeft. S.E. t-stat.
Intercept —0.2780 | 0.7417 | —0.3748
Target from Last Meeting —0.0270 | 0.0104 | —2.6034
Forecast Output Growth -1 0.0012 | 0.0093 0.1331
0 —0.0122 | 0.0262 | —0.4652
1 —0.0537 | 0.0402 | —1.3350
2 0.0567 | 0.0443 1.3007
Total Effect | —0.0070 | 0.0306 | —0.2280
Output Growth Revision -1 —0.0117 | 0.0227 | —0.5153
0 0.1056 | 0.0332 3.1829
1 0.0116 | 0.0450 0.2573
2 —0.0483 | 0.0566 | —0.8541
Total Effect 0.0572 | 0.0712 0.8028
Forecast Inflation -1 0.0202 | 0.0206 0.9786
0 —0.0274 | 0.0252 | —1.0859
1 0.0516 | 0.0393 1.3152
2 0.0114 | 0.0416 0.2754
Total Effect 0.0559 | 0.0164 3.3970
Inflation Revision -1 0.0171 | 0.0355 0.4815
0 0.0011 | 0.0381 0.0278
1 0.0043 | 0.0621 0.0697
2 —0.0474 | 0.0565 | —0.8395
Total Effect | —0.0249 | 0.0741 | —0.3367
Forecast Unemployment -1 —0.0440 | 0.1687 | —0.2609
0 0.4077 | 0.3365 1.2116
1 —0.3511 | 0.4227 | —0.8307
2 —0.0753 | 0.2803 | —0.2686
Total Effect | —0.0627 | 0.0272 | —2.3046
Unemployment Revision -1 —0.4282 | 0.3463 | —1.2364
0 —0.3105 | 0.3080 | —1.0080
1 0.4817 | 0.4046 1.1905
2 —0.3235 | 0.2909 | —1.1121
Total Effect | —0.5805 | 0.2826 | —2.5044
Forecast Manufacturing -1 —0.0218 | 0.0496 | —0.4386
Capacity Utilization 0 —0.1091 | 0.1146 | —0.9521
1 0.2020 | 0.1850 1.0919
2 —0.0629 | 0.1093 | —0.5757
Total Effect 0.0082 | 0.0077 1.0561

(continued)
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Table 1. (Continued)

Coeff. S.E. t-stat.
Manufacturing Capacity -1 —0.1124 | 0.0629 | —1.7867
Utilization Revision 0 0.1688 | 0.1226 1.3769
1 —0.2145 | 0.1819 | —1.1792
2 0.1399 | 0.1187 1.1793
Total Effect | —0.0182 | 0.0342 | —0.5335
Obs. R? DW
357 0.3196 1.8407

Notes: The sample is all scheduled FOMC meetings from the period March 1969 to
December 2007. See the main text for a description of the regressors. “Total Effect”
refers to the sum of the coefficients on sets of forecasts or forecast revisions for the
previous, current, and next two quarters.

such that the forecasts in equation (2) are not subject to reverse
causation.

The second assumption is crucial to exclude endogenous policy
movements that may lead to biased estimates of bank-level lending
responses to monetary policy. The Greenbook forecasts are a natural
means to achieving this objective because they represent the real-
time macroeconomic information available to policymakers and are
known to perform well relative to alternative forecasts (see Romer
and Romer 2000, 2008, and Bernanke and Boivin 2003 for evidence).
Of course, the Greenbook is one of many inputs to FOMC decisions
alongside individual member forecasts, the assessments formed by
members based on discussions with industry leaders and anecdotal
evidence, and alternative data sources, among others. That said, our
aim is not to construct a detailed model of FOMC decision making.
Instead, it is to construct a measure of monetary policy changes
that controls for some of the most important sources of endogenous
variation in policy.

Alternative FOMC member beliefs may not be encompassed
by the Greenbook forecasts leading to FOMC decisions that are
unrelated to the Greenbooks but still potentially endogenous. For
instance, in the 1990s, Greenspan argued for relatively loose mon-
etary policy based on a more optimistic assessment of productiv-
ity than that in the Greenbook assumptions (which was proved
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correct when productivity outturns were better than expected by the
Greenbook). Another example is that some FOMC decisions in the
1970s are likely to have been responses to macroeconomic volatility
induced by price and wage controls that are not fully captured in the
Greenbook. Such episodes will lead to endogenous monetary policy
being retained in the residuals from equation (2) if these alterna-
tive FOMC member beliefs regarding future economic conditions are
more highly correlated with bank lending than are the Greenbook
forecasts.

The second assumption may also be violated if the Federal
Reserve directly responds to expected banking-sector conditions that
are not correlated with the Greenbook forecasts. For example, the
Beige Book or Senior Loan Officer Opinion Survey could point to
assessments of lending standards and credit conditions that are dif-
ferent from that implied by the Greenbook alone. This could happen
if concerns over bank liquidity prompt the Federal Reserve to keep
interest rates on hold even when Greenbook forecasts point to higher
interest rates. The new monetary policy measure might then show a
negative monetary policy change which would be unassociated with
higher lending growth if liquidity concerns prevent banks from doing
new business.

In terms of the present application, the banking crisis that
followed the collapse of the subprime housing market in 2007 is
excluded from the sample, mitigating the above concern. However,
three other relevant episodes where banking-sector conditions may
have motivated policy changes are included in the estimation sam-
ple: (i) the federal funds rate change in 1980 to offset the impact of
credit controls introduced by the Carter administration (see Coun-
cil of Economic Advisors 1980); (ii) the years surrounding the Basel
I Accord (agreed in 1988 and implemented in 1992), which is often
argued to have prompted bank balance sheet adjustment and a looser
monetary policy than would otherwise have been the case (Ashcraft
2006); and (iii) the Federal Reserve Bank of New York’s rescue of
U.S. hedge fund Long-Term Capital Management (LTCM) in 1998,
which may have induced similar effects.

The third assumption required for the validity of the identifica-
tion set out in equation (2) is that the regression parameters are con-
stant over the sample period. Unmodeled parameter changes could
lead to some intended but endogenous monetary policy changes
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being captured by the new monetary policy measure. Romer and
Romer (2004) provide some subsample estimates of a regression sim-
ilar to that in equation (2) and show that shocks from regressions
that allow the parameters to vary across subsamples are highly cor-
related with those obtained from a full sample under the hypothesis
of constant parameters. However, we recognize that such exercises
need not detect parameter change that is non-monotonic, as may
have occurred during the Volcker disinflation of the early 1980s,
and it is therefore possible that parameter change leads to some
endogenous variation being retained in the new monetary policy
measure.

Despite such threats to the identifying assumptions for the new
monetary policy measure, we contend that any such remaining
sources of bias will be less severe than in the case in which mon-
etary policy is measured from actual federal funds rate changes.
Consistent with this view, in section 4 we report results indicat-
ing significant differences between bank lending responses estimated
based on the new monetary policy measure versus actual federal
funds rate changes. Furthermore, in section 5, we provide evidence
that such differences remain after controlling for a series of dummy
variables set to unity for the banking-sector episodes discussed here
as sources of endogeneity in the new policy measure.

For any identification scheme, a natural question is, what are
the sources of exogenous policy variation (for our application, in
the residuals estimated from equation (2))? A key element is likely
to be the idiosyncratic component of FOMC member interest rate
choices, unrelated to future expected economic or banking-sector
conditions. For example, even absent a future cyclical expansion,
interest rates may be increased if FOMC members are concerned
with their public reputation (Bluedorn and Bowdler 2011 discuss
a relevant example), possess a private forecast that points to an
expansion that does not transpire (Romer and Romer 2008), or
hold a view of the economy that leads them to favor larger inter-
est rate rises than might be warranted given the available fore-
casts (Romer and Romer 2004). Alternatively, FOMC member-
ship may change such that policymaker preferences favor tighter
or looser policy irrespective of the cyclical position. In other sit-
uations, policymakers may feel obliged to validate market beliefs
over policy, even when such beliefs are incorrect (Christiano,
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Eichenbaum, and Evans 1999)@ It is these federal funds rate
adjustments, driven by errors and preference shifts, that constitute
sources of exogenous policy variation for estimating bank lending
responses.

The data on bank lending that we use in our empirical work
are reported on a quarterly basis. Thus, monetary policy changes
defined at the frequency of FOMC meetings, which currently take
place eight times per annum, must be aggregated to the quarterly
frequency. The appropriate method of aggregation depends critically
on whether the data to be studied are measured on a quarter-average
or quarter-end basis (see Bluedorn and Bowdler 2011 for relevant dis-
cussion). In the present application, bank-level data are drawn from
end-of-quarter reports filed with the Federal Deposit Insurance Cor-
poration (FDIC). Balance sheet data are reported for the final day
of a quarter, and banks have up to thirty days in the following quar-
ter to confirm the figures reported. We first sum the meetings-based
monetary policy shocks on a daily basis to obtain a “pseudo” level
of the monetary policy shocks. We then average this level for each
quarter to account for the timing of the FOMC meetings within the
quarter and take the between-quarter difference in these averages,
denoting it UM. Similarly, for the effective federal funds rate, we
obtain quarterly averages of the daily rate and denote the differ-
ence between these quarterly averages FF9 In figure 1, we present
time-series plots for UM and FF. During the sample 1969:Q2 to
2007:Q4, the standard deviation of UM is 41 basis points and that
of FF is 198 basis points, suggesting that roughly four-fifths of the

9An important caveat here is that Federal Reserve decisions to validate incor-
rect market beliefs must occur randomly in order for the new monetary policy
change measure to give unbiased estimates. If, for instance, the FOMC felt obliged
to validate beliefs only in turbulent periods in which the outlook for lending
growth was weak, then biases will still occur and this should be kept in mind
when contrasting the estimates from the new policy measure with those from
actual federal funds rate changes.

1076 see the importance of consistent end-of-period measurement of balance
sheet variables and monetary policy measures, suppose that lending responds in
full to monetary policy within a month. It is then the case that a monetary policy
shock in the third month in a quarter changes lending by the same amount as
a shock observed in the first, even though a period average interest rate change
would be smaller in the first scenario than in the second. The estimated effect of
monetary policy on lending growth would then be distorted.
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Figure 1. Changes in the Federal Funds Rate versus the
New Monetary Policy Measure

Federal Funds Rate Change

New Monetary Policy Change Measure

B L L L L L L L L L L L L LA Lk LA LAt LA Lkl At Lah Lt LA L L) RALS LA RASS LAY LASD LR EAS LAN LMD LAS LA RASE LAM nise ]

1970 1975 1980 1985 1990 1995 2000 2005

[ Romer and Romer (2004) | B

[ Kashyap and Stein (2000) |
Kishan and Opiela (2000) |
[ Ashcraft (2006)
[ Bluedorn, Bowdler, and Koch (2017) |

1970 1975 1980 1985 1990 1995 2000 2005

variation in the effective federal funds rate is eliminated from UM
as part of the identification procedure. The correlation of the two
series is 0.44. Note that the aggregation from meeting frequency to
quarterly frequency described here will result in the quarterly UM
series exhibiting positive serial correlation, even if the underlying
meeting-based shocks are serially uncorrelated.

To this point we have discussed at length the extent to which the
new measure of monetary policy eliminates endogenous fluctuations
in the actual federal funds rate, which may be a source of bias in
studies of the bank lending channel. Another property of monetary
policy interventions that may bias lending channel estimates is their
ex ante predictability: a least-squares regression will not estimate
the full effect of a policy change that is entirely exogenous but at
least party predictable, since banks will vary their lending at the
point in time at which the policy becomes predictable rather than
the point at which the policy is implemented. Figure 1 shows several
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episodes in which the quarterly version of the new monetary policy
measure is serially correlated, with runs of either positive or nega-
tive changes. This implies that our new measure of monetary policy
(UM) is ex post predictable. Some of the predictability is likely due
to the mapping from the somewhat irregular FOMC meeting fre-
quency to quarterly frequency, but some of these serial correlation
episodes are likely to have been ex ante predictable (in real time). For
instance, the sustained policy loosening under Arthur Burns during
the 1970s, shown here to be in part independent of the Greenbook
forecasts, is commonly linked to pre-election attempts to stimulate
the economy and therefore may be predictable from the perspective
of the political cycle. Likewise, in figure 1, the gradual tightening of
policy over the period 2004-07 is classified as at least partly exoge-
nous by the UM measure, but the regularity of 25-basis-point rate
hikes at this time likely rendered the tightening largely predictable.

In principle, the real-time predictability of policy measures can
be addressed, for instance, by using expectations revealed in futures
markets as in Kuttner (2001). However, owing to the relatively recent
inception of such markets, an approach along these lines would more
than halve the sample period that we consider. Consequently, UM
must be viewed as a policy measure that is exogenous with respect to
the Greenbook forecasts but potentially in part ex ante predictable
from the perspective of banks making lending decisions. This means
that the estimates we present using UM may suffer from some atten-
uation bias if banks act in anticipation of UM movements. However,
such effects will apply equally to estimates from actual federal funds
rate changes, which have hitherto been the focus of the literature
in this area. The dimension on which UM does bring to bear new
methodology is that it controls for some endogenous movements
in the federal funds rate, and to the extent that estimates of the
bank lending channel differ using UM and actual federal funds rate
changes, there will be evidence of the importance of controlling for
endogeneity, even if the full extent of this evidence is understated
due to the effects of policy predictability.

3.2 Regression Specification

To evaluate bank lending responses to monetary policy, we estimate
regression models of the form
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where ¢ indexes banks, ¢ indexes time in quarters, AL;; denotes
the percentage growth of total loans measured at current prices, M
is a vector of m = 3 macroeconomic variables (described below),
B is a vector of k& = 5 bank characteristics (described below),
Siq is a set of seasonal bank-specific dummy variables equal to
one in quarter ¢ and zero otherwise, and ¢ is a mean-zero error
term.
The components of vector M are

e a monetary policy measure, either UM or FF, as described in
section 2;

e real GDP growth in percentage points; and

e growth in the personal consumption expenditure (PCE) core
price index in percentage points.

We present two versions of the regressions: (i) a less noisy ver-
sion based on year-over-year percentage growth in lending (AL; ;)
and the non-policy macroeconomic controls and (ii) one version
based on annualized quarter-over-quarter percentage growth in
lending (AL;;) and the non-policy macroeconomic controls. We
also include bank-specific quarterly dummies to account for any
seasonality.
The vector of B bank characteristics comprises

e the bank size percentile within a given quarter;
e an indicator variable set to unity post-1986 if a bank is
part of a multibank holding company and zero otherwise
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(following Ashcraft 2006, this characteristic is dated t rather
than ¢ — 1)1

e the ratio of bank securities to assets;

e the ratio of total equity capital to assets; and

e the ratio of cash to assets.

For the interaction terms, the components of M are broken out
(denoted M, for m € {1,2,3}). We give the exact variable def-
initions and data sources in section 3.3.

The regression specification in equation (3) is closely related to
those employed by Ashcraft (2006) and Loutskina (2011). Once-
lagged bank characteristics are included as controls, to allow for
differences in lending growth conditional upon bank size, holding
company affiliation, and balance sheet composition. The growth
and inflation controls in the vector M account for variations in
nominal lending growth arising from contemporaneous changes in
prices and economic activity. Interactions between the macroeco-
nomic variables and bank characteristics capture heterogeneity in
bank lending responses to monetary policy, income growth, and
inflation.

There are three points that we highlight in relation to equation
(3). First, the interactions between macroeconomic variables and
bank characteristics feature measures of characteristics dated ¢t — 1,
except in the case of the multibank holding company dummy, which
is dated t. As such, lending decisions in period t are conditional on
characteristics that are predetermined. They are thus less likely to be
influenced by current lending behavior. The multibank holding com-
pany indicator is not predetermined, but it is not derived from the
bank balance sheet. This structure mirrors that in Ashcraft (2006)
and Loutskina (2011). A natural alternative would be to date inter-
acted characteristics t — £ — 1 such that they are also predetermined
with respect to the monetary policy measure. We consider this case

"The indicator recognizes holding company status only in the post-1986
period, to reflect the inception of the Federal Reserve’s source-of-strength doc-
trine, which underpins the interpretation of holding companies as credit networks
through requiring that dominant holding company banks support their affiliates
during periods of financial stress. Ashcraft (2008) shows that in practice, the func-
tioning of internal capital markets improved significantly from 1989. However, we
focus on the post-1986 period as in Ashcraft (2006).
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in our robustness tests in section 5. As we discuss there, the results
change very little due to the fact that the variation in characteristics
across quarters close in time is small relative to the cross-sectional
variation in characteristics[13

Second, each of the bank characteristics ratios, except the binary
variable for multibank holding company status, are demeaned by
sample quarter and normalized by the standard deviation. The bank
size controls as measured by total assets are normalized by comput-
ing the within-quarter bank size percentile and subtracting fifty, such
that a bank that is large relative to its peers is “large” even after
accounting for the fact that bank assets grew faster (and poten-
tially in a non-linear fashion) than GDP. Thus, the first compo-
nent of the vector Z?:o (B¢ measures the percentage change in lend-
ing a year after a 100-basis-point (bp) monetary policy contraction
for a median-sized, unaffiliated bank at the sample mean of each
ratio characteristic (this overlooks contributions from autoregressive
terms, a point to which we return in section 4). The k' component
(k < 5) of the vector Z?:o 01,k,¢ measures the increment to the mar-
ginal lending response to a monetary contraction (m = 1) when the
k" characteristic is one standard deviation above the sample mean
for the ratios, one percentile larger than the median-sized bank or a
bank is affiliated with a holding company in the case of multibank
holding company (MBHC) affiliation.

Third, in addition to the levels of real income growth and infla-
tion, the regression includes a full set of interactions between those
variables and bank characteristics. This ensures that heterogene-
ity in bank lending responses to monetary policy is estimated after
controlling for (i) purely nominal effects on lending growth from

12¥While we consider characteristics that are predetermined for the current lend-
ing response to monetary policy, we make no claim to have identified exogenous
variation in characteristics. In line with most of the literature, we do not model
bank characteristics. The determinants of characteristics may include the prop-
erties of previous monetary policy regimes, raising the possibility that the effects
of policy on bank lending are more complex than our estimates indicate. It could
even be the case that past values of a bank characteristic are endogenous to cur-
rent monetary policy (e.g., via an expectations effect). Any resulting estimation
biases are likely to be less important in the case of UM than in the case of FF,
because the former is less easily predicted due to its orthogonality to economic
forecasts.
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inflation; and (ii) heterogeneity in the response of real lending growth
to macroeconomic factors like current output growth and inflation[13

Similar to Ashcraft (2006), we calculate all regression standard
errors through clustering at the bank level to deal with any resid-
ual heteroskedasticity and autocorrelation of unknown form["4 One
source of uncertainty that our standard errors do not take into
account is the first-stage regression used to identify UM. However,
Pagan (1984) demonstrated that this uncertainty only affects infer-
ence based on non-zero null hypotheses—inference based on zero
null hypotheses remains valid.

3.8 Data
3.3.1 Bank-Level Data

Our bank-level data are from the Reports of Condition and Income
(“Call Reports”) usually submitted to the FDIC at the end of each
quarter by all insured banks in the United States['d One major con-
tribution of this paper is an extension of the banking-level sample
back to 1969, and up to 2007 (figure 2). In order to prevent window-
dressing, historically U.S. commercial banks were “called” at sur-
prise dates. Banks have reported consistently exactly at the end of
the quarter only from 1975. Thus, for the beginning of the sample
prior to 1975 there are some irregularities. Figure 3 shows the reg-
ular benchmark timing in the bottom and the actual call dates in
the top of the panel. As you can see, there are some minor irregu-
larities; for instance, the dates vary slightly by some business days
around the end of the quarter, and for some instances reporting
is semi-annual rather than quarterly. Thus, two additional assump-
tions are necessary in order to make good use of that earlier data.
First, we assume that these earlier timing differences do not matter

13Inflation may affect real lending volumes if loan contracts are not fully infla-
tion indexed.

“Wooldridge (2003) notes the importance of clustering in panels that explain
micro responses to macro shocks, as in the present case.

15We are grateful to Adam Ashcraft for providing a data set containing vari-
ables constructed from these sources using guidelines proposed by Kashyap and
Stein (2000). Some series are dropped from the Call Reports during the period
considered, while others are added. See Kashyap and Stein (2000) for notes on
how such changes were handled.
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Figure 2. Macroeconomic Controls during the Sample
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substantively. Second, we linearly interpolate bank-level variables
for the few quarters that data were missing.

Otherwise, the variable definitions that we outline follow those
used in Ashcraft (2006). The Call Report line numbers used to
generate individual series are provided in Kashyap and Stein (2000).

The dependent variable is derived from a series for total loans
minus allowances for loan losses. It includes loans under commitment
for some period (predominantly lines of credit to firms), as well as
loans on flexible terms['4 The correction for loan losses allows for the
fact that a bank may reduce its loan book by writing off bad loans,
as well as through varying the supply of new credit. However, as
discussed by Peek and Rosengren (1998) and Ashcraft (2001), our
measure of loans does not control for loans being moved off bank
balance sheets via securitization.

Total bank assets are reported net of loan loss reserves and form
the basis for measuring balance sheet composition across securities,
equity capital, and cash (each of these terms is measured relative to
total assets). Bank securities are the sum of total investment securi-
ties and assets held in trading accounts. Total equity capital is the
book value of equity issued plus the cumulated value of retained
earnings. Cash is cash on the asset side of the balance sheet['] The
indicator for bank holding company status is taken from Ashcraft
(2006), who identifies holding companies from sets of banks that
have the same regulatory holder identification number.

The data set used for our baseline estimations is an unbalanced
quarterly panel spanning 1969:Q3 to 2007:Q4. It features a maxi-
mum of 15,306 banks and a minimum of 7,922 banks[ The average
number of observations per bank is 112 quarters, or about twenty-
eight years. In line with other studies, this sample is obtained after
excluding bank/quarter observations affected by mergers, since they

16The data include international lending from 1978 onwards.

"Each of the balance sheet characteristics are affected by the fact that prior to
1984, aggregates for certain asset and liability classes are not reported. They are
therefore proxied through summing their relevant subcomponents. For example,
through 1983, total investment securities is proxied by the sum of securities on
the balance sheet from different issuers. See Kashyap and Stein (2000) for a full
discussion.

'8For an empirical analysis of the increasing concentration of banking assets in
the U.S. banking system, see Fernholz and Koch (2016).
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may induce spurious movements in balance sheet variables (follow-
ing a merger, the merged banks are dropped and a new bank enters
the data set)

In order to deal with other exceptional movements in the data,
we follow Ashcraft (2006) in fitting our benchmark regression by
OLS for the largest possible sample and then eliminating outliers.
These are defined as observations for which the absolute DFITS
statistic (the scaled difference between the fitted values for the n'”
observation when the regression is fitted with and without the n*”*

N7

ber of explanatory variables and N is the overall sample size (Welsch
and Kuh 1977). The number of observations excluded depends on
whether the regression is fitted using UM or FF. Specifically, from a
total sample of 1,435,713 observations, the outlier exclusion reduces
the sample to 1,435,420 observations when UM is the policy measure
and 1,435,435 observations when FF is the policy measure 24 These
differences are minor in the context of the sample size. The compar-
isons presented in the next section are observed when using either
the full or trimmed samples.

In table 2, we report summary statistics for the bank-level vari-
ables. Summary statistics are calculated using data from four years
corresponding to the end of each decade (1970, 1980, 1990, and
2000), for all banks in the baseline estimation sample. An inspection
of these statistics supports our treatment of the series as stationary,
with the exception of the total assets measure (see the description
of the bank size normalization in section 3.2).

observation) exceeds the threshold 2-4/%£ | where K is the total num-

3.8.2 Macroeconomic Data

The series for income growth is constructed from seasonally adjusted
real GDP, and that for the inflation rate is from the seasonally
adjusted headline PCE price index. Both series are from the U.S.
Bureau of Economic Analysis (BEA) and were extracted from the

9Due to consolidation of the banking sector, the number of banks falls to
roughly 8,000 by the end of the sample—see table 2.

20The outlier exclusion procedure offers some robustness against certain
changes to variable definitions that occur during the sample which are docu-
mented by Kashyap and Stein (2000).
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Table 3. Comparison of Dynamic Lending Responses of a
Representative Bank

Year over Year Quarter over Quarter
FF UM FF UM
t=0 —0.1056*** | —0.6336*** 0.0656 —0.0963
(0.0384) (0.0922) (0.0408) (0.0877)

t=1 —0.4730*** | —1.7115*** | —0.6675*** | —1.8729***
(0.0739) (0.1647) (0.0495) (0.1114)

t=2 —0.5734*** | —2.0869*** | —0.8532*** | —2.0735***
(0.1061) (0.2204) (0.0749) (0.1511)

t=3 —0.8793*** | —2.4877*** | —1.4203*** | —2.2280***
(0.1300) (0.2662) (0.0942) (0.1763)

t=4 —0.9862*** | —2.7069*** | —1.6890*** | —2.4433***
(0.1448) (0.2924) (0.1154) (0.2195)
R? 0.3548 0.3493 0.1040 0.1123

Observations 1,435,422 1,435,435 1,467,813 1,467,762

Federal Reserve Bank of St. Louis’s Federal Reserve Economic Data
(FRED) database. The output and price data are period average
values. They refer to a flow of transactions within a particular quar-
ter, whereas our bank-level data are end-of-quarter values from stock
concepts on balance sheet statements, although our dependent vari-
able, lending growth, refers to a (net) flow of transactions. There
are no end-of-period concepts for output and prices. This meas-
urement mismatch could in theory limit the extent to which cur-
rent output and inflation control for the endogeneity of the federal
funds rate. Apart from these two non-policy variables, two different
policy controls FF and UM were described in section 3.2. Figure
2 displays time-series and data summaries of all macroeconomic
controls.

4. Empirical Results

In table 3, we present estimates of Zf:o B¢ and the associated stan-
dard errors for the two policy measures UM and FF. These statis-
tics measure the percentage change in lending at various horizons
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following a 100 bp tightening at a bank that has the sample aver-
age balance sheet characteristics and is not affiliated with a holding
company (we refer to such a bank as the representative bank). The
full lending response also depends on the autoregressive parame-
ters, but each of these is small (less than 0.1) and virtually identical
across UM and FF versions of the regression. As such, they do not
affect our inferences. We follow Kishan and Opiela (2000), Ashcraft
(2006), and Loutskina (2011) in reporting the direct effect of policy
on lending.

At each of the horizons considered, the lending reduction esti-
mated from an increase in the new monetary policy measure UM
exceeds that from a policy contraction measured by the realized
federal funds rate. Furthermore, the precision associated with our
estimates is such that 95 percent confidence intervals for the two
estimates are non-overlapping at all horizons beyond the current
quarter. The inertia in aggregate lending estimated from FF has
been attributed to factors such as loans under commitment, which
may thwart the withdrawal of bank credit to firms—see Bernanke
and Blinder (1992), Morgan (1998), and Kishan and Opiela (2000).
While such a possibility is plausible, our estimates suggest that at
least part of the sluggishness in bank lending behavior is attributable
to policy changes that are endogenous to other macroeconomic fun-
damentals. Partly controlling for extraneous loan demand and loan
supply movements that may be linked to these fundamentals reveals
quantitatively more important monetary transmission mechanism
via credit markets.

4.1 Effects of Bank Size and Holding Company Status

In table 4, we report the sums of cross-effects between monetary
policy and bank characteristics through horizon 4 (labeled interac-
tion) when characteristics are set at one standard deviation of their
sample distribution (except in the case of the multibank holding
company indicator which is set to unity). Sums of coefficients for
other horizons are not reported given space constraints. However,
they are consistent with the UM /FF comparisons developed below.
To provide some context for our results, we also reproduce the hori-
zon 4 lending response for the representative bank, as seen in table
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3. We consider the marginal lending response to a 100 bp policy con-
traction for a bank that is one standard deviation above the sample
mean for each of the characteristics considered. This is the sum of
the response at the representative bank and the interaction effect
for a particular characteristic 2]

We first focus on the results for total assets and the bank holding
company indicator. In the case of UM bank size as measured by the
normalized asset size percentile of the bank within the quarter, the
effect of size is unambiguously a shielding of bank lending responses.
For instance, a bank that is ten percentiles above the median lending
would shrink by 0.26 bp (= 10 x 0.0267) less in response to a UM
contraction of 100 bp. For the multibank holding company (MBHC)
indicator, in both cases, the sums of the interaction terms are posi-
tive, indicating that this characteristic helps banks shield their lend-
ing growth from policy contractions. However, these effects are much
larger when monetary policy is measured using UM as opposed to
FF. Controlling for the endogeneity of monetary policy implies not
only more powerful lending responses at the representative bank but
also a greater dispersion in lending responses across the population
of banks. This is consistent with our argument in section 2 that
lending responses to the endogenous drivers of policy likely corre-
late with bank characteristics. In the present case, it appears that
lending by small banks and banks not affiliated with holding com-
panies is more responsive to factors like expected economic growth,
such that lending responses to monetary policy are attenuated to a
greater extent amongst banks exhibiting such characteristics. As dis-
cussed in section 2, a possible reason for this is that cyclical upturns
provide access to finance that is used more intensively by banks that
cannot access other sources of funds.

The findings have important implications. Ashcraft (2006) argues
that the composition of loan demand by borrower size and credit-
worthiness varies relatively little with holding company status, espe-
cially when compared with other characteristics such as total assets
and leverage. Therefore, heterogeneity in lending responses associ-
ated with holding company status is more readily interpreted as
evidence for differential loan supply responses of the sort predicted

2In the case of the bank holding company indicator, the marginal effect is
calculated for a bank that belongs to a holding company.
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by the theory of the bank lending channel. The more powerful
multibank holding company effect estimated from the identified pol-
icy measure raises the possibility that the lending channel is quan-
titatively more important than previously believed.

As discussed by Ashcraft (2006), an important caveat is that
although unaffiliated banks may be subject to a lending channel,
the borrowers turned away from such banks may be accommodated
by bank holding company networks, whose funds fill the gap in the
market. The aggregate lending channel of monetary policy could
then be weak or non-existent. Our estimates based on the year-over-
year changes indicate that after a contraction of the new monetary
policy measure, the representative unaffiliated bank reduces lend-
ing 2.71 percentage points in the first year, while the representative
affiliated bank raises lending 3.17 percentage points over the same
period. This evidence is consistent with a redistribution of lending
in the aftermath of shocks to bank funding

The much sharper heterogeneity in bank lending behavior from
UM may help explain two important features of the aggregate trans-
mission mechanism. These are (i) the different effects of policy across
regions and industries (Carlino and DeFina 1998) and (ii) a possi-
ble trend towards weaker propagation of monetary policy in recent
decades (Boivin and Giannoni 2002). Ashcraft (2006) presents weak
evidence that state-level lending responses to federal funds rate rises
depend on the proportion of loans issued by affiliated banks. How-
ever, he finds that similar effects do not carry over to state income
responses. The larger cross-effects that we estimate from the new
monetary policy measure suggest that much more of the heterogene-
ity in the aggregate effects of monetary policy may be attributable to
banking-sector structure than previous estimates suggest. Similarly,
our results suggest that there is more scope for banking-sector con-
solidation and the growth of bank holding companies to account for

22These estimates are from our baseline regression specification, which con-
trasts affiliated and non-affiliated banks, assuming all other characteristics remain
unchanged. It is of course possible that the switch to multibank holding company
status is associated with changes to other bank characteristics that affect bank
lending responses at the margin. However, if we exclude all bank characteristics
other than holding company status in order to estimate the unconditional effect
of affiliation, the finding that holding company banks raise lending at the expense
of stand-alone banks remains intact.
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possible trends towards a weaker aggregate monetary transmission
mechanism in recent decades3

The relevance of these conjectures depends on the precise con-
figuration of banking-sector characteristics. Specifically, a region or
episode associated with a banking sector dominated by holding com-
panies must not be associated with other characteristics that reverse
the impact of holding company affiliation on lending responses. We
address this question in more detail in section 4.4.

4.2 Effects of Balance Sheet Composition

The most striking result that we present in table 4 relates to the
securities-to-assets ratio. Following a 100 bp increase in the new pol-
icy measure, a bank with securities one standard deviation above the
mean reduces lending by a further 0.96 percentage points compared
with the representative bank in the year-over-year model and by a
further 1.13 percentage points in the quarter-over-quarter model. In
contrast, following a 100 bp increase in the realized federal funds
rate, a bank with securities one standard deviation above shields
lending by 0.28 percentage points relative to the average bank in the
year-over-year model. In the case of the quarter-on-quarter model, no
meaningful shielding effects model can be found. In previous work,
the shielding effect from securities has been related to the idea that
such holdings are a buffer stock of liquid assets which can be used
to substitute lost reserves during policy contractions (Kashyap and
Stein 2000 and Ashcraft 2006). Our results suggest that the empiri-
cal support for such an interpretation may come from a confounding
of expected future growth and inflation with the monetary policy
stance.

28 A caveat should be noted in relation to the interaction effect based on bank
assets. Our assertions rest on interpreting the differential effects by bank assets
in terms of loan supply. Ashcraft (2006) argues convincingly that the slope of
the loan demand curve varies with bank assets (larger banks trade with cus-
tomers whose loan demand is less interest rate sensitive). Therefore, part of the
interaction between monetary policy and assets that we estimate could reflect het-
erogeneity in loan demand. It is less clear that such a feature of lending markets
could drive heterogeneity in the aggregate transmission mechanism. We implicitly
assume that at least part of the asset-based interaction arises from loan supply
effects.



Vol. 13 No. 1 Heterogeneous Bank Lending Responses 131

A possible explanation for the negative effect of monetary pol-
icy tightening upon lending for banks with large securities-to-assets
ratios follows. A rise in interest rates is likely to raise the long end of
the yield curve and depress securities prices, such that banks suffer
a capital loss—see Bernanke and Gertler (1995) for a discussion of
this effect. Banks with greater exposure to capital losses on securities
will be forced to contract lending more aggressively, leading to an
amplification effect. In such instances, seemingly liquid assets such
as securities exhibit low “market liquidity,” in the sense that their
market value is driven below their fundamental value. As a result,
banks may refrain from liquidating the assets and instead choose to
contract their lending.

In marked contrast, cash holdings of a bank do shield banks
from monetary contraction with estimates of the shielding effect for
a bank that is one standard deviation above the mean in terms of
its cash holding ranging from 1.28 in the year-over-year model to
1.10 percentage points in the quarter-over-quarter model. Unsur-
prisingly, equity capital shields bank lending responses to monetary
shocks, but much stronger evidence of that is found based on the
UM measure.

4.8  Stability of the Baseline Results

An important issue in any study of monetary policy transmission
to the banking sector is the temporal stability of the results—
see Bernanke and Blinder (1992), Kashyap and Stein (2000), and
Ashcraft (2006). In our sample, an important structural change
may arise from the introduction of the source-of-strength doctrine
(Ashcraft 2006) The Federal Reserve Board issued a formal state-
ment in April 1987 indicating that failure by a parent bank to

24 Another source of structural change is the abolition of Regulation Q (Koch
2015), which restricted banks’ ability to vary interest rates in order to attract
deposits (a source of funding). The abolition of this restriction was largely imple-
mented via the Monetary Control Act of 1980, and is therefore likely to induce
heterogeneity in our results across a much shorter period than the source-of-
strength doctrine. Due to the limitations in estimating heterogeneity in our results
across a period of just three years or so, we do not address the effects of Regu-
lation Q. If observations from this period exerted undue influence on the results,
the outlier detection procedure we employ ought to diagnose them.
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inject liquidity into a financially distressed subsidiary when funds
are available would be considered an unsafe banking practice

In section 3.2, we argued that from 1987 onwards membership in
a bank holding company should affect lending responses to monetary
policy. Our baseline results are consistent with this idea. In this sub-
section, we take our analysis of the effects of the source-of-strength
doctrine one stage further. We interact each of the cross-terms in
Zf’n:l 2221 Z?:o Om k- Bitt—1 - My, 1—¢ with the binary variable
that is set to unity post-1986 for banks that belong to a multibank
holding company (excluding the cross-term that already features
the holding company indicator). These extra terms are added to our
baseline regression in (2). In table 5, we report interaction coeffi-
cients for policy measures and characteristics (similar to those in
table 4) in addition to the changes to the interaction coefficients
associated with the start of the source-of-strength doctrine.

The key feature of the results is that the post-1986 changes to
the interaction coefficients (amongst holding company banks) are
of mostly opposite sign to the main interaction effects. During the
late 1980s and the 1990s, the principal source of heterogeneity in
lending responses to monetary policy is affiliation with a multibank
holding company, not balance sheet composition. The roles of secu-
rity holdings in amplifying and cash in mitigating the effects of the
new policy measure on lending growth are quantitatively smaller
from the late 1980s onwards because they are observed only amongst
banks that cannot access the financing networks provided by hold-
ing companies. In contrast, when affiliated banks face write-downs
in securities prices or loan values following policy tightening, they
are able to tap loanable funds within the network, thus shielding
their lending growth in response to negative UM shocks.

4.4 Differences in the Median Lending Response across States

The distribution of bank characteristics across states is far from
homogenous, as shown in table 6, which summarizes the represen-
tative median bank during the sample period. Our finding that the

25 Ashcraft (2008) shows that the Financial Institutions Reform, Recovery, and
Enforcement Act of 1989 unexpectedly strengthened the source-of-strength doc-
trine. Given that this change occurred just two years after 1987, we do not allow
for a further structural change in 1989.
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Figure 4. U.S. States’ Lending Sensitivity Based on
States’ Banking-Sector Structures
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new measure of monetary policy leads to evidence of greater hetero-
geneity in bank-level lending responses suggests that differences in
state median bank lending responses may be larger when measured
using the new monetary policy measure as opposed to the change
in the actual federal funds rate. To assess this, we evaluate the esti-
mated lending response for the notional bank at each state’s median
characteristics, apart from the MBHC indicator, which is taken to
be the mean (thus, the proportion of the banks in each state that are
part of a multibank holding company). Banks’ locations are deter-
mined using the FDIC’s Summary of Deposits, which gives details
as to the regional dispersion of commercial banks across states based
on the location of their deposits.

As illustrated in figures 4 and 5 and summarized in table 7, the
estimated heterogeneity of the representative bank lending response
across states is much larger when using the new monetary policy
measure than when using realized policy changes. Moreover, the
ranking of U.S. states according to the sensitivity of their repre-
sentative bank to policy changes switches. For example, California’s
representative bank is estimated to be the first most sensitive to
monetary policy when realized federal funds rate changes are used,
while it becomes only the forty-fourth most sensitive when the iden-
tified monetary policy measure is used. We do not make any strong
claims based on these results, nor do we link them to recommenda-
tions for the conduct of monetary policy. While the representative
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Figure 5. Regional Dispersion of Credit Channel
Impacts (by state rank)

A. Ranking of Banking-Structure-Induced Credit Response to 100 bp FF Tightening
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bank in each state is a convenient point of comparison, it may well
be that such a bank has different importance across states and over
time due to changes to the distribution of banks across each charac-
teristic. Furthermore, our comparison of states does not control for
interstate differences in the structure of production (e.g., agriculture
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Table 7. U.S. States’ Lending Sensitivities Based on
Banking-Sector Structures

Year over Year

Quarter over Quarter

State FF UM FF UM

Alabama —47.68 | 30 |—234.50 | 10 | —81.91 | 25 |—212.37 | 9
Alaska —68.63 | 19 | —89.56 | 41 |[—109.96 | 12 | —71.62 | 34
Arizona —21.02 | 46 21.82 | 50 | —27.39 | 49 98.55 | 50
Arkansas —16.15 | 47 |—163.40 | 23 | —34.57 | 46 |—126.56 | 24
California —110.24 | 1 | —77.46 | 44 |—149.53 | 1 | —41.40 | 41
Colorado 7.81 | 51 | —90.33 | 40 —9.86 | 50 | —29.42 | 43
Connecticut —102.29 | 3 |—150.79 | 25 |—133.10 | 5 |—113.93 | 25
Delaware —14.63 | 48 107.64 | 51 71.24 | 51 178.45 | 51
District of —45.85 | 32 | —12.35 | 47 | —68.22 | 33 37.47 | 47

Columbia

Florida —61.85 | 21 |—133.00 | 30 | —90.15 | 20 | —92.68 | 31
Georgia —26.36 | 42 |—106.35 | 34 | —32.96 | 47 | —59.24 | 37
Hawaii —102.01 | 4 | —62.55 | 46 |—143.67 | 3 | —27.64 | 44
Idaho —72.41 | 17 | =97.36 | 39 |—105.13 | 14 | —50.86 | 38
Illinois —21.17 | 45 |—223.47 | 12 | —48.96 | 40 |—183.17 | 11
Indiana —47.84 | 29 |—149.76 | 26 | —54.40 | 37 |—105.64 | 27
Towa —24.83 | 43 |—279.59 | 6 | —52.21 | 38 |—240.82 | 7
Kansas —51.56 | 26 |—345.18 | 1 [-106.60 | 13 |—319.60 | 1
Kentucky —38.29 | 35 |—184.97 | 18 | —44.64 | 41 |—144.38 | 16
Louisiana —92.26 | 7 |—244.27 | 9 |—149.29 | 2 |—229.36 | 8
Maine —89.82 | 9 |—125.85 |31 |—103.71 | 15 | —80.29 | 32
Maryland —50.32 | 28 | —74.08 | 45 | —32.19 | 48 | —23.03 | 46
Massachusetts —-93.64 | 6 |—103.01 | 35 |—125.45 | 8 | —60.84 | 36
Michigan —42.11 | 33 | —84.23 | 43 | —42.03 | 44 | —27.57 | 45
Minnesota —32.44 | 38 |—253.10 | 8 | —71.06 | 32 |—207.44 | 10
Mississippi —85.56 | 11 |—253.63 | 7 |—137.85 | 4 |—243.26 | 6
Missouri —32.23 | 39 |—227.82 | 11 | —59.14 | 36 |—182.71 | 12
Montana —7.44 | 50 |—189.14 | 14 | —42.68 | 43 |—139.49 | 21
Nebraska —38.90 | 34 |—300.32 | 2 | —84.98 | 23 |—268.59 | 2
Nevada —50.33 | 27 511 |49 | —71.80 | 30 50.84 | 49
New Hampshire | —74.40 | 16 | —99.20 | 37 | —90.58 | 19 | —47.19 | 39
New Jersey —79.58 | 14 |—120.41 | 33 |—101.04 | 16 | —78.77 | 33
New Mexico —21.73 | 44 | —84.88 | 42 | —49.33 | 39 | —37.87 | 42
New York —77.34 | 15 |—121.24 | 32 | —98.91 | 17 | —94.16 | 30
North Carolina | —94.47 | 5 |[—160.90 | 24 |—115.25 | 11 |—141.91 | 19

(continued)
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Table 7. (Continued)

Year over Year Quarter over Quarter

State FF UM FF UM

North Dakota —30.56 | 40 |—259.54 | 3 | —76.81 | 28 |—265.56 | 3
Ohio —66.24 | 20 |—187.95 | 15 | —83.64 | 24 |—153.28 | 15
Oklahoma —57.00 | 24 |—287.05 | 4 |—118.26 | 10 |—264.56 | 4
Oregon —91.32 | 8 |—149.00 | 27 |—125.31 | 9 |—112.14 | 26
Pennsylvania —81.79 | 12 |—168.59 | 22 | —90.10 | 21 |—138.57 | 22
Rhode Island —58.98 | 23 —4.43 | 48 | —65.80 | 34 38.34 | 48
South Carolina | —60.32 | 22 | —196.96 | 13 —85.97 | 22 | —181.03 | 13
South Dakota —35.37 | 36 |—282.53 | 5 | —71.42 |31 |—253.30 | 5
Tennessee —54.30 | 25 | —181.77 | 21 —78.08 | 27 |—141.32 | 20
Texas —32.54 | 37 |—183.13 | 19 | —94.32 | 18 |—157.27 | 14
Utah —103.45 | 2 | —97.50 | 38 |—125.47 | 7 | —67.33 | 35
Vermont —81.55 | 13 |—100.23 | 36 | —79.03 | 26 | —43.36 | 40
Virginia —69.28 | 18 |—139.16 | 28 | —75.37 [ 29 | —96.99 | 29
Washington —89.74 | 10 |—136.46 | 29 |—129.08 | 6 |—101.11 | 28
West Virginia —30.08 | 41 |—182.07 | 20 | —36.08 | 45 |—142.24 | 18
Wisconsin —46.65 | 31 |—186.80 | 17 | —60.06 | 35 |—137.72 | 23
Wyoming —8.77 | 49 |—186.91 | 16 | —43.24 | 42 | —143.56 | 17

versus manufacturing) that may influence the behavior of loan
demand and loan supply. Nevertheless, we do contend that our find-
ings suggest that controlling for the endogeneity of monetary policy
is an important concern for any future research seeking to eval-
uate state-level differences in banks’ responses to Federal Reserve
decisions.

5. Robustness

In this section, we report the results of robustness exercises per-
formed for our baseline regression estimates presented in tables 3 and
4. First, in section 3 we noted that the policy measure UM may not
eliminate endogenous policy movements during episodes in which
the FOMC set interest rates in light of banking-sector conditions.
The episodes during which such a critique seems reasonable for our
sample are (i) changes to the intended federal funds rate to offset the
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dramatic effects of credit controls introduced by the Carter adminis-
tration in 1980; (ii) the tightening of bank capital regulations due to
the Basel I Accord, which may have induced less restrictive mone-
tary policy than would have been implemented based on growth and
inflation objectives alone; and (iii) the Federal Reserve Bank of New
York’s rescue of the hedge fund LTCM in the late 1990s, which may
have prompted similar policy responses. We define three separate
dummy variables, one equal to unity for all quarters of 1980, another
for all quarters in the period 1990-93 (Ashcraft 2006 uses a similar
dummy variable), and a third for all quarters in 1998-99 (the LTCM
rescue occurred in 1998). We then interact these dummy variables
with each of the terms from equation (3) that feature a monetary
policy measure, and estimate the extended specification using the
procedure outlined in section 3. The results from this exercise, for
both UM and FF, are presented in the first column of table 8. The
effect of a 100 bp increase in UM on lending growth at the repre-
sentative bank increases in absolute size in the quarter-over-quarter
results, but decreases in absolute size in the year-over-year results,
but in both cases the changes are very small. As such, there is lit-
tle evidence that the estimates of UM were attenuated in the three
episodes considered, though of course the dummy variable exercise
we have implemented is only a first step in understanding the impact
of endogenous monetary policy changes that are not eliminated from
UM via our identification procedure. The interaction coefficients are
in line with those presented in table 4.

In the second column in table 8, we report results obtained after
augmenting equation (3) with bank-level fixed effects. Although sub-
stantial fixed effects are unlikely given that we model loan growth
rather than total loans, we consider this robustness exercise given
that it has been applied elsewhere in the literature. For example,
Loutskina (2011) motivates a fixed-effects lending growth specifica-
tion based on differences in managerial preferences The results

26The inclusion of fixed effects and autoregressive terms raises the possibility of
estimation bias of the form discussed by Nickell (1981). However, the size of this
bias declines with the time dimension of the panel, and in our case an average
number of time observations per bank of fifty-seven likely means that this bias
is minimal. Judson and Owen (1999) find quantitatively small bias for such time
dimensions. Interestingly, the autoregressive coefficients change very little across
the baseline and fixed-effects specifications (results not reported).
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indicate that our main findings are generally robust to this model
extension.

The third robustness test addresses the fact that in equation (3)
each of the bank characteristics interacted with a monetary policy
measure is dated £ — 1, even when the policy measure is dated some-
what earlier (e.g., t—4). The dating of characteristics in our baseline
regressions is standard in the literature, but it leaves open the pos-
sibility that a characteristic value is a function of the earlier policy
change with which it is interacted. In order to address this issue we
date all characteristics in interaction terms ¢ — £ — 1, such that they
are predetermined with respect to the policy variable with which
they are interacted (the level characteristics, which enter the regres-
sion just once, continue to be dated ¢ — 1). The results from this
exercise, performed for both UM and FF, are reported in the third
column in table 8. Our findings on the direct effect of policy and
the underlying heterogeneity are remarkably robust to the timing of
characteristics.

In the final column in table 8, we present a version of our baseline
results that uses a set of forecasts instead of the actual, realized non-
policy macroeconomic controls in M of specification (3). We use the
historical data files for the Survey of Professional Forecasters’ quar-
terly time series on nominal gross domestic product, the price index
for gross domestic product, and the civilian unemployment rate for
the current quarter, the quarter one period ahead, and the quarter
two periods ahead Interestingly, the magnitude of the coefficients
on the direct policy response shrinks somewhat. Note, however, that
the sign of the direct policy response to FF alters its sign due to the
direct inclusion of forward-looking private-sector variables, whereas
UM is qualitatively consistent with earlier estimates.

6. Conclusion

The credit market turmoil in the wake of the financial crisis and
Great Recession has highlighted the critical role played by the
banking system in the transmission of monetary policy to the real

2"The data are publically available from the Federal Reserve Bank
of Philadelphia at http://www.philadelphiafed.org/research-and-data/real-time-
center /survey-of-professional-forecasters/data-files/ .
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economy. Recently, policymakers have focused on the way in which
banking-sector conditions have blunted the stabilizing effects of the
large interest rate reductions implemented by the FOMC during the
first half of 2008 (Rosengren 2008). During the last decade, con-
siderable progress has been made in identifying the features of the
banking industry that matter for monetary transmission, especially
following the creation of the large database on the activities of FDIC-
insured banks in the United States in work by Kashyap and Stein
(2000). The bulk of this research has used the realized federal funds
rate to measure monetary policy.

The key point emphasized in our paper is that such a policy
measure is endogenous to expected future macroeconomic condi-
tions, which are likely to exert separate effects on both loan demand
and loan supply. We have set out examples of such effects and have
argued that they may induce bias in both the estimated direct impact
of monetary policy on bank lending and the estimated impact con-
ditional upon bank characteristics. In the empirics, we provided a
comparison of the heterogeneity in bank and U.S. state-level lending
responses to an explicitly identified monetary policy measure and the
realized interest rate, which is more commonly used in the literature.
In evaluating the new measure of monetary policy, we highlighted
episodes in which some endogenous policy changes continue to occur,
and also drew attention to examples of the predictability of the new
policy measure. Both occurrences may contribute to some bias in our
estimates of the lending channel, but we argued that any such biases
will be smaller than when using actual federal funds rate changes
that do not control for any forms of possible endogeneity.

The results indicate both economically and statistically signifi-
cant attenuation of estimated lending responses to monetary con-
tractions, accompanied by the shielding of lending associated with
multibank holding company affiliation as well as a very different U.S.
state ranking in terms of the banking-sector heterogeneity-induced
policy transmission to credit. We also found sign reversals in the
effects conditional upon some characteristics. Specifically, the share
of securities in total assets was shown to amplify policy transmission
from changes to the new policy measure, while restricting the trans-
mission of realized federal funds rate changes. One explanation for
this result is that many types of securities are subject to an adverse
valuation effect following monetary policy contractions, which limits
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the scope for lending at banks that hold them in large numbers. In
contrast, endogenous rises in the federal funds rate may be associ-
ated with lending increases (due to the underlying macroeconomic
conditions to which policy is endogenous) at banks which choose to
invest heavily in securities.

Throughout the paper we have remained mindful of the limita-
tions of our identification framework and the fact that our estimates
from the new measure of monetary policy cannot be said to be free
of all forms of endogeneity bias. Instead, our results highlight how
controlling for some of the endogenous variation in monetary pol-
icy affects empirical estimates of the lending channel. On this basis,
we argue that future studies of the banking system and monetary
transmission should consider measures to control for endogenous
movements in monetary policy. In particular, monetary policy iden-
tification in bank-level lending analyses should take into account the
forward-looking drivers of monetary policy such as growth and infla-
tion forecasts, because these forward-looking variables are likely to
impact lending markets.

References

Ashcraft, A. B. 2001. “New Evidence on the Lending Channel.” Staff
Report No. 136, Federal Reserve Bank of New York.

. 2006. “New Evidence on the Lending Channel.” Journal of

Money, Credit and Banking 38 (3): 751-75.

. 2008. “Are Bank Holding Companies a Source of Strength
to Their Banking Subsidiaries?” Journal of Money, Credit and
Banking 40 (2-3): 273-94.

Bernanke, B. S., and A. S. Blinder. 1988. “Credit, Money, and Aggre-
gate Demand.” American Economic Review 78 (2): 435-39.

. 1992. “The Federal Funds Rate and the Channels of Mone-
tary Transmission.” American Economic Review 82 (4): 901-21.

Bernanke, B. S., and J. Boivin. 2003. “Monetary Policy in a Data-
Rich Environment.” Journal of Monetary Economics 50 (3):
525-46.

Bernanke, B. S., and M. L. Gertler. 1989. “Agency Costs, Net Worth,
and Business Fluctuations.” American Economic Review 79 (1):
14-31.




Vol. 13 No. 1 Heterogeneous Bank Lending Responses 147

. 1995. “Inside the Black Box: The Credit Channel of Mone-
tary Policy Transmission.” Journal of Economic Perspectives 9
(4): 27-48.

Bernanke, B. S., and I. Mihov. 1998. “Measuring Monetary Policy.”
Quarterly Journal of Economics 113 (3): 869-902.

Bluedorn, J. C., and C. Bowdler. 2011. “The Open Economy Con-
sequences of U.S. Monetary Policy.” Journal of International
Money and Finance 30 (2): 309-36.

Board of Governors of the Federal Reserve System. 2005. The Federal
Reserve System: Purposes and Functions. Ninth Edition. Wash-
ington, DC: Publications Fulfillment, Board of Governors of the
Federal Reserve System.

Boivin, J., and M. Giannoni. 2002. “Assessing Changes in the Mon-
etary Transmission Mechanism: A VAR Approach.” Economic
Policy Review (Federal Reserve Bank of New York) 8 (1): 97-111.

Boschen, J. F., and L. O. Mills. 1991. “The Effects of Countercyclical
Monetary Policy on Money and Interest Rates: An Evaluation of
Evidence from FOMC Documents.” Working Paper No. 91-20,
Federal Reserve Bank of Philadelphia.

—— . 1995. “The Relation Between Narrative and Money Market
Indicators of Monetary Policy.” Economic Inquiry 33 (1): 24-44.

Carlino, G., and R. DeFina. 1998. “The Differential Regional Effects
of Monetary Policy.” Review of Economics and Statistics 80 (4):
572-87.

Cetorelli, N., and L. S. Goldberg. 2012. “Banking Globalization and
Monetary Transmission.” Journal of Finance 67 (5): 1811-43.
Christiano, L. J., M. Eichenbaum, and C. L. Evans. 1999. “Mone-
tary Policy Shocks: What Have We Learned and to What End?”
In Handbook of Macroeconomics, Vol. 1A, ed. J. B. Taylor and

M. Woodford, 65-148 (chapter 2). North Holland.

Council of Economic Advisors. 1980. Economic Report of the Pres-
ident. Superintendant of Documents, U.S. Government Printing
Office.

Driscoll, J. C. 2004. “Does Bank Lending Affect Output? Evidence
from the U.S. States.” Journal of Monetary Economics 51 (3):
451-T71.

Faust, J., and J. H. Wright. 2008. “Efficient Forecast Tests for
Conditional Policy Forecasts.” Journal of Econometrics 146 (2):
293-303.




148 International Journal of Central Banking February 2017

Fernholz, R. T., and C. Koch. 2016. “Why Are Big Banks Get-
ting Bigger?” Working Paper No. 1604, Federal Reserve Bank of
Dallas.

Giordani, P. 2004. “An Alternative Explanation of the Price Puzzle.”
Journal of Monetary Economics 51 (6): 1271-96.

Jonas, M. R.; and S. K. King. 2008. “Bank Efficiency and the Effec-
tiveness of Monetary Policy.” Contemporary Economic Policy 26
(4): 579-89.

Judson, R. A.; and A. L. Owen. 1999. “Estimating Dynamic Panel
Data Models: A Guide for Macroeconomists.” Economics Letters
65 (1): 9-15.

Kashyap, A. K., and J. C. Stein. 2000. “What Do a Million Observa-
tions on Banks Say about the Transmission of Monetary Policy?”
American Economic Review 90 (3): 407-28.

Kishan, R. P., and T. P. Opiela. 2000. “Bank Size, Bank Capital,
and the Bank Lending Channel.” Journal of Money, Credit and
Banking 32 (1): 121-41.

Koch, C. 2015. “Deposit Interest Rate Ceilings as Credit Supply
Shifters: Bank Level Evidence on the Effects of Regulation Q.”
Journal of Banking and Finance 61: 316-26.

Kuttner, K. N. 2001. “Monetary Policy Surprises and Interest Rates:
Evidence from the Fed Funds Futures Market.” Journal of Mon-
etary Economics 47 (3): 523-44.

Loutskina, E. 2011. “The Role of Securitization in Bank Liquidity
and Funding Management.” Journal of Financial Economics 100
(3): 663-84.

Meulendyke, A.-M. 1998. “U.S. Monetary Policy and Financial Mar-
kets.” Federal Reserve Bank of New York.

Morgan, D. P. 1998. “The Credit Effects of Monetary Policy: Evi-
dence Using Loan Commitments.” Journal of Money, Credit and
Banking 30 (1): 102-18.

Nickell, S. 1981. “Biases in Dynamic Models with Fixed Effects.”
Econometrica 49 (6): 1417-26.

Orphanides, A. 2003. “The Quest for Prosperity Without Inflation.”
Journal of Monetary Economics 50 (3): 633-63.

Pagan, A. R. 1984. “Econometric Issues in the Analysis of
Regressions with Generated Regressors.” International FEco-
nomic Review 25 (1): 221-48.



Vol. 13 No. 1 Heterogeneous Bank Lending Responses 149

Peek, J., and E. S. Rosengren. 1998. “Bank Consolidation and Small
Business Lending: It’s Not Just Bank Size that Matters.” Journal
of Banking and Finance 22 (6): 799-819.

Romer, C. D., and D. H. Romer. 2000. “Federal Reserve Information
and the Behavior of Interest Rates.” American Economic Review
90 (3): 429-57.

. 2004. “A New Measure of Monetary Shocks: Derivation and

Implications.” American Economic Review 94 (4): 1055-84.

. 2008. “The FOMC versus the Staff: Where Can Monetary
Policymakers Add Value?” American Economic Review 98 (2):
230-35.

Rosengren, E. S. 2008. “Implications of a Credit Crunch.” Speech
delivered to the Business and Industry Association of New Hamp-
shire and the Greater Manchester Chamber of Commerce, Man-
chester, New Hampshire, September 3. (Accessed July 10, 2009 at
http://www.bos.frb.org/news/speeches/rosengren /2008 /090308.
htm.)

Strongin, S. 1995. “The Identification of Monetary Policy Distur-
bances Explaining the Liquidity Puzzle.” Journal of Monetary
Economics 35 (3): 463-97.

Welsch, R. E.; and E. Kuh. 1977. “Linear Regression Diagnostics.”
NBER Working Paper No. 173.

Wooldridge, J. M. 2003. “Cluster-Sample Methods in Applied
Econometrics.” American Economic Review 93 (2): 133-38.






