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In March 2020, banks faced the largest increase in liquidity demands ever observed.

Firms drew funds on a massive scale from preexisting credit lines in anticipation of

cash flow and financial disruptions stemming from the advent of the COVID-19 crisis.

The increase in liquidity demands was concentrated at the largest banks, who serve the

largest firms. Precrisis financial condition did not constrain large banks’ liquidity

supply. Coincident inflows of funds from both the Federal Reserve’s liquidity injection

programs and depositors, along with strong preshock bank capital, explain why banks

were able to accommodate these liquidity demands. (JEL G21, G28)
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Firms go first to their bank(s) during a crisis. In the last 3 weeks of
March 2020, anticipating disruptions to cash flow and facing deteriorat-
ing funding conditions, nonfinancial businesses drew funds from bank
credit lines on an unprecedented scale. As a result, commercial and in-
dustrial (C&I) loans on bank balance sheets exploded, increasing by $482
billion between March 11 and April 1. For context, the weekly growth
rate of bank C&I loans over the past 45 years has averaged 0.12% (with a
standard deviation of 0.47%). Firms drew heavily on bank credit lines
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following the Lehman bankruptcy too, with lending increasing by about
6% during last 3 weeks of September 2008 and the first 2 weeks of
October, or about 1.2% per week (about 10 times the average). In the
last 3 weeks of March, however, lending grew more than 6% per week
(about 50 times the average). The growth in lending during these 3 weeks
exceeded every other weekly growth rate going all the way back to 1973,
when the Federal Reserve’s H.8 releases (Assets and Liabilities of
Commercial Banks in the U.S.) began (see Figure 1).1

The 3 weeks in March 2020 are an unprecedented “stress test” on the
ability of banks to supply liquidity. The test, induced by the COVID-19
pandemic,was unexpected tomost firms andbanks, nonfinancial in nature,
and affected all industries and regions in the economy. In this paper, we
study how bank characteristics and the characteristics of the markets they
serve explain the cross-section of this explosion in lending. Our evidence
suggests that all of the increase in lending occurred through drawdowns on
existing credit commitments. Large banks experiencedmuch greater draw-
downs than smaller ones. Anecdotal evidence suggests that the drawdowns
came mainly from large firms, who typically borrow from the largest
banks.2 As a result, C&I lending grew much faster for banks with assets

Figure 1

Weekly growth in C&I loans on bank balance sheets: January 1973–April 2020

1 Calculations are the authors’, based on the H.8 data for all U.S. Commercial Banks, not seasonally
adjusted. See https://www.federalreserve.gov/releases/h8/current/h8.pdf.

2 For press accounts, see Prior (2020) and Prior et al. (2020).
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over $50 billion than for other banks (Figure 2). We do not find robust
evidence that banks’ financial condition before the onset of the crisis con-
strained their lending. Thus, most banks passed this liquidity stress test.
We study two specific questions in this paper: First, how has firm demand

for bank liquidity responded to the onset of the COVID-19 crisis? Viral
outbreaksvaried substantially across localities,with somecities experiencing
large outbreaks, such as New York, New Orleans, and Detroit, and others
experiencing smaller ones. State and local governments responded differ-
ently to the pandemic, both in the intensity and in the timing of lockdowns
andothermeasures aimedat slowing the spreadof the infectiousdisease.For
example, California initiated stay-at-home orders early on in the crisis,
whereas other states, such as Texas, initiated such public health measures
weeks later.Wemeasure the size of local outbreaks using two strategies, one
based on local employment declines in small firms, and the other by ex post
deathrates fromtheCOVID-19.Weshowmuch larger increases in lendingat
banks located near large outbreaks.
Second, does bank preshock financial condition constrain their ability

to meet the unexpected increase in liquidity demands from their business
clientele? To answer this question, we build off models developed by
Cornett et al. (2011), who study a related phenomenon during the
Financial Crisis of 2007–2009. Cornett et al. (2011) find that banks adjust
to shocks to liquidity demands by reducing new credit origination, and
that the changes in credit supply depend on banks’ financial constraints.

Figure 2

Cumulative C&I loans growth by bank size
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Specifically, in the 2007–2009 period, banks more reliant on core depos-
its, banks holding more liquid assets, and banks with more capital cut
new lending less (increased lending more) than other banks. Our research
tests whether or not these bank financial conditions have affected liquid-
ity supply in response to the COVID-19 crisis.3

We show that the advent of the COVID-19 crisis explains the increase
in lending, as banks located near areas with larger outbreaks experienced
faster loan growth. Large banks with high levels of unused loan commit-
ments to business experienced by far the largest increases in lending.
These banks, however, were able to fund the liquidity demands due to
the massive increase in deposits and cash, which each grew by about $1
trillion in aggregate during the crisis weeks, twice as much as the aggre-
gate increase in lending. Our cross-bank regressions find little evidence
that lending grew more at banks financed more with stable deposits be-
fore the crisis. Similarly, we do not find robust evidence that precrisis
measures of asset liquidity explain increases in lending. These two
“nonresults” suggest that concern about liquidity posed no constraint
on banks, in stark contrast to what happened during the 2008 crisis.
Moreover, we find little evidence that bank capital constrained their
lending either. Again, in contrast to 2008, bank lending did not vary
robustly with capital in response to the COVID-19 crisis.
To develop our tests, we exploit two data sets: the quarterly Call

Reports and weekly confidential FR 2644 data. The Q4 2019 Call
Report provides detailed measures of bank financial condition at the
outset of the crisis, which we use to explain lending growth during Q1
2020. Since lending exploded during the last 3 weeks of March (recall
Figures 1 and 2), the bulk of the loan-growth variation during Q1 2020
represents the effects of the liquidity shock during these 3 weeks. Hence,
we exploit weekly growth in bank lending using the confidential FR 2644
data that underlie the Federal Reserve’s H.8 releases. These are the only
data that permit high-frequency analysis of the precise timing of the
expansion of lending across banks. We construct all of our estimates
within-bank (i.e., with bank fixed effects) to remove unobserved hetero-
geneity in bank lending patterns observed during normal (noncrisis)
conditions.
Using the high frequency FR 2644 data, we control for lending patterns

duringnormalperiods basedon the 7weeksbetween January22andMarch
11, after which lending took off.4 In a parallel set of tests, we validate our
results using the lower-frequency Call Report data, where we control for

3 Our model differs slightly from theirs in defining liquid assets. Cornett et al. (2011) define mortgage-
backed and asset-backed securities as illiquid because these asset classes were at the center of the 2008
crisis. In this paper, we treat them the same as other securities (i.e., we treat them as liquid assets).

4 March 11 is the beginning of the rapid onset of loan drawdowns and corresponds with the World Health
Organization’s declaration of a global pandemic (WHO 2020).
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lending during normal periods based on the eight quarters leading up to the
first quarter of 2020. Call Report data allow us to include all banks (rather
than just theweekly reporting banks inFR2644) andalso allowus tomodel
both on-balance sheet lending increases and total credit production (the
sum of loans on balance sheet plus undrawn commitments). However, it
does not allow us to pinpoint the exact timing of the liquidity shock. Our
results across the two approaches are consistent, in terms of both statistical
significance and economic magnitude.
Our identification strategy assumes no correlation between precrisis

bank characteristics and the liquidity demand shock that occurs in
March 2020. While we see no reason to assume otherwise—the pandemic
and ensuing market panic was certainly a surprise to everyone—we show
that our results are similar when we vary the set of variables capturing
liquidity demand. In fact, our results are also similar (quantitatively) in
models using the Call Report data, which omit local demand covariates.
Our paper contributes to the literature on banks’ role as liquidity

suppliers to firms. Earlier research suggests that combining deposits
and off-balance sheet credit commitments creates diversification syner-
gies, which allow banks to hold less cash (Kashyap, Rajan, and Stein
2002). Gatev and Strahan (2006) argue that the synergy is especially
powerful during periods of market stress because deposits flow into
banks at the same time that borrower liquidity demands peak.
Ivashina and Scharfstein (2010) find evidence consistent with this latter
mechanism during the 2008 crisis, although Acharya and Mora (2015)
find that banks paid higher rates to attract deposits. Ippolito et al. (2016)
find banks more exposed to wholesale funds (as opposed to stable depos-
its) experienced greater credit-line drawdowns during the European sov-
ereign debt crisis. In this paper, we show that aggregate deposit inflows
were more than enough to fund the increase in liquidity demands; these
flows explain why the size of banks’ precrisis deposit base does not co-
vary with lending across banks.
We also contribute to the emerging literature on the economic and

financial consequences of the COVID-19 crisis. Many empirical papers
study the stock market reaction to the pandemic, finding a strong re-
sponse of equity prices to news about the virus and an increase in market
volatility (Alfaro et al. 2020; Baker et al. 2020; Caballero and Simsek
2020). Some studies compare how different types of stocks respond to the
pandemic. Ding et al. (2020) find firms more exposed to the global supply
chain fared worse, while Ramelli and Wagner (forthcoming) find that
exposure to international trade is also associated with poor stock price
performance. Another set of studies focuses on nonfinancial firms. Bartik
et al. (2020), based on a survey of small businesses, find a rapid onset of
mass layoffs and concern by their surveyed firms about financial fragility.
Several other authors study the early impact of the CARES Act and the
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Payroll Protection Program (Humphries, Neilson, and Ulyssea 2020;
Granja et al. 2020; Cororaton and Rosen 2020).
Like us, a number of studies focus on the effect of debt and liquidity on

nonfinancial firms. O’Hara and Zhou (2020) show that bond-market liquid-
ity collapsed in early March and then recovered after the Federal Reserve
announced its intent to intervene. Albuquerque et al. (2020) find stock
returns at firms with high leverage ratios fared much worse during the crisis
than those with less leverage, while Fahlenbrach, Rageth, and Stulz (2020)
find that firms withmore financial flexibility did better. De Vito andG�omez
(2020) find that most firms would exhaust their cash holdings within two
years, consistentwithmanyfirms relying onbanks for liquidity.Our paper is
most closely related to Acharya and Steffen (2020a), who document that
access to bank credit lines during the COVID-19 crisis helped nonfinancial
firms,basedon stock returnpatterns.Their paper studies the roleof access to
bank liquidity from the borrower perspective,whereaswe study the problem
from the bank (supply-side) perspective.
In another related note, Acharya and Steffen (2020b) apply models

estimated from the prepandemic period to simulate the extent of credit
line drawdowns at banks during the COVID-19 crisis. These models
suggest that credit line usage increases when stock market returns are
low (Berg et al. 2017). Their analysis simulates aggregate loan draw-
downs of $264 billion for the aggregate U.S. banking system, which is
a little more than half of the increased lending seen in March 2020. They
argue that banks overall are sufficiently well capitalized to accommodate
this simulated demand for liquidity, but our data suggest the actual stress
on banks has been substantially larger than the simulated one. In fact,
Acharya, Engle, and Steffen (2020) show that banks more exposed to
precrisis credit lines also experienced larger stock price declines than
other banks. Despite the stock return performance, we find no evidence,
based on individual bank lending behavior, that capital constrained their
ability to meet this unprecedented demand for cash.
How are banks able to pass the unprecedented liquidity stress test from

COVID-19? First, policy makers seem to have learned the value of speed
from 2008, when interventions occurred much more slowly, incremen-
tally, and only in reaction to market events. In contrast, the tools devel-
oped during 2008, such as the Primary Dealer Credit Facility and
quantitative easing (QE), came online immediately and massively in
March 2020, along with new tools that went beyond anything seen in
2008.5 Second, banks received large inflows of deposits at the same time
that firms were demanding liquidity from credit lines. Hence, liquidity
supplied to banks became more abundant at the same time that liquidity

5 The Federal Reserve also developed new tools to confront the COVID-19 crisis, such as supporting the
corporate bond market and introducing the Main Street Lending program. For a timeline, see O’Hara
and Zhou (2020).
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demanded from banks spiked. Third, regulatory changes after 2008 ini-
tiated by international regulators through the Basel Process, by the
Federal Reserve in its role as supervisor of Bank Holding Companies,
and by legislation in the 2010 Dodd-Frank Act all emphasized increasing
capital for banks. Stress tests of the largest banks, for example, led to
both substantial increases in regulatory capital and improvements in
banks’ internal risk management policies and practices. As a result, un-
like 2008, bank capital ratios exceeded regulatory minimums by substan-
tial cushions and therefore did not constrain banks’ ability to expand on-
balance sheet lending in 2020.
While passing the immediate liquidity crisis of March 2020, the move-

ment of liquidity from off the balance sheet onto bank balance sheets
mechanically increases banks’ risk-weighted assets, thereby moving them
closer to regulatory minimum capital ratios.6 Moreover, increases in loan
loss provisioning, due to both the expansion of lending and the increased
risks going forward, further reduce capital ratios. As a result, capital may
constrain future credit origination unless banks take immediate steps to
lower capital distributions (e.g., dividends) and/or raise new equity. In
fact, Blank et al. (2020) provide simulations for the future path of bank
capital from the COVID-19 crisis, applying simple forecasting models
developed in Hirtle et al. (2016). These simulations suggest large declines
in capital ratios, ranging from four to seven percentage points of risk-
weighted assets by 2022, with banks holding more than half of all U.S.
banking assets breaching regulatory minimums. Declines of this magni-
tude could severely limit future credit supply.

1. Empirical Methods, Data, and Results

1.1 Weekly increases in lending: Empirical model and data

The onset of the global COVID-19 virus pandemic initiated a market
panic that led to a dramatic increase in firm drawdowns on existing
credit lines. We exploit this increase in drawdowns in developing our
empirical model, focusing on the 3 weeks from March 11 through April
1 as the period when liquidity demand spiked.7 In our first empirical
models, we use weekly data to construct the indicator variable Crisis,
equal to one during these 3 weeks. Figure 3 illustrates how unusual this

6 The Federal Reserve has loosened the regulatory supplementary leverage ratio requirement, but not
capital ratios based on risk-weighted assets, to which C&I loans contribute.

7 We start the analysis on January 22 because the first U.S. case of COVID-19 occurred on January 21,
2020 (see: https://abcnews.go.com/Health/timeline-coronavirus-started/story?id¼69435165). We end the
analysis on April 1 for several reasons. First, the rush to draw funds from preexisting credit lines had
abated by then. Second, we want the weekly analysis to be comparable to the analysis from the Q1 2020
Call Report data. Third, government programs, such as the Payroll Protection Program, began in early
April, which changed the main source of variation in bank lending and would require a different
modeling approach.
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period is by charting the weekly growth in bank C&I loans from the
beginning of 2020. The figure shows very clearly that these 3 weeks
stand out from the early and later periods. Moreover, the figure shows
no unusual growth in other loans (e.g., real estate, consumer) during
this time. Consistent with our interpretation, Acharya and Steffen
(2020a) use data from S&P’s Loan Commentary and Data to document
that large public corporations drew about $225 billion on their bank
lines during this period, which is only half of the increase in bank C&I
lending in our data (about $480 billion). The difference probably
reflects drawdowns by private firms.
We use this unexpected shock to liquidity demand to study whether

bank financial condition affected their willingness to supply liquidity.
Having such a bright-line increase in liquidity demand is nearly unique;
it allows us to trace out how (or whether) financial condition constrained
banks’ ability to supply liquidity. The weeks after Lehman’s bankruptcy
in 2008 offer the only other similar situation. Cornett et al. (2011) show
that both liquidity and capital affected bank liquidity supply then. We
report similar tests, though as discussed in the introduction, the increase
in drawdowns during the COVID-19 crisis dwarfs that observed during
the most intense weeks of the 2008 crisis.
Using the shock to liquidity demand in March 2020, we estimate mod-

els of weekly bank lending of the following form:

Figure 3

Weekly loan growth, all commercial banks
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DC&I Loansi;t=Ai;Q4;2019 ¼ ai þ b0Crisist þ RbjCrisist

� Bank Financial Conditionji;Q4; 2019

þ RckLocal Demand Conditionski;t þ ei;t (1)

The outcome in Equation (1) represents the weekly change in C&I lend-
ing from the Federal Reserve’s FR 2644 data set for bank i in week t,
scaled by the bank’s total assets from the end of the prior quarter.8 We
include the weeks from January 22 to April 1, 2020, for all of the do-
mestic reporting banks, and set Crisis to one during the last 3 weeks of
the sample. The FR 2644 data come from an authorized random strat-
ified sample of weekly reporting banks.9 We include a bank fixed effect,
ai, in all of our models to remove bank-level heterogeneity, and cluster
standard errors at the bank level throughout. Some of our tests also
incorporate time effects.
We build jmeasures of bank financial condition based on the 2019 year-

end bank Call Reports. As such, these measures are plausibly exogenous
with respect to the COVID-19 pandemic (and the associated market panic),
which was not declared by the World Health Organization (WHO) until
March 11, 2020 (which coincides with the beginning of our Crisis weeks).
The bank financial measures vary only across banks (not over time), so the
bank fixed effects fully absorb their direct effects in Equation (1). The bj

coefficients measure the impact of these conditions on lending during the 3-
week period in which firms were drawing down their credit lines, relative to
their effects during the normal weeks that preceded it.
We includebank-level variablesdesigned to captureboth liquidity exposure

andcapital, each taken fromtheQ42019bankCallReports.10Thesevariables
aredefinedas follows: (1)Size¼ the logof totalbankassets (and its square); (2)
Liquid assets ¼ noninterest bearing balances þ interest-bearing balances þ
Federal funds soldþRepurchase agreementþ held-to-maturity securities (at
amortizedcost)þavailable forsale securities (at fairvalue); (3)Coredeposits (a
measure of funding liquidity) ¼ deposits in domestic offices minus deposits
over $250,000; (4)Tier 1 capital; and (5)Unused commitments¼ undrawn loan
commitments to business.11 We normalize each of the on-balance sheet

8 Results are similar using weekly loan growth as the outcome, although this variable contains large
outliers. We prefer to normalize by the beginning-of-period assets to eliminate the influence of outliers.

9 The Federal Reserve reports the weekly aggregated balance sheet of U.S. banks on its website: https://
www.federalreserve.gov/releases/h8/current/default.htm. We use the micro-data, which underlie these
aggregates and were obtained through a confidential survey of depository institutions that requires
confidential treatment of institution-level data and any information that identifies the individual insti-
tutions that reported the data.

10 Berger and Bouwman (2009) construct an overall measure of bank liquidity exposure that combines asset,
liability, and off-balance sheet components. Our approach is related to theirs, although we deconstruct
liquidity exposure into three subcomponents (asset liquidity, core deposits, and unused commitments).

11 Ourmeasure of capital is close to the regulatory tier 1 leverage ratio, althoughwe use the year-end total assets
rather than average total assets as the denominator for consistency with the other variables in the model.
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measures (other than log of assets) by total assets. If banks are constrained by
their asset liquidity, the availability of stable funds, or scarce capital, then
declines in those factors ought to reduce lending growth. Lending growth
could be constrained either by reducingnew loanoriginations or by restricting
access to liquidity under existing lines (as occurred during the 2008 crisis).12 In
contrast, if banks hold substantial liquidity buffers, if their funding is suffi-
cientlyabundant,and if theyoperate sufficiently far fromregulatoryminimum
capital ratios, then the effects of the precrisis financial conditions would not
affect lending growth.
To capture bank-specific variation in exposure to local demand condi-

tions, we incorporate two strategies. First, we control for the weekly growth
in employment, as measured by total hours worked at small firms located in
the state in which each bank is headquartered.13 These data come from
Homebase, a software provider for small businesses to track employeework-
inghours for scheduling andpayroll.Asof January2020, theHomebasedata
cover about 60,000 small businesses across all 50 states. About 90% of their
clientshavefewer than100employees.Homebasecoversonlya small fraction
of total state-level employment, but has concentration in the leisure, hospi-
tality and retail trade sectors, which are the sectors most hard-hit by the
COVID-19 crisis. Because this measure comes from very small firms, it is
unlikely to be directly affected by the drawdown behavior, which was dom-
inatedby largefirms (i.e., it acts as anexogenousmeasureof local exposure to
the virus; employment patterns at large firmsmight be affected by the avail-
ability of liquidity, which is our outcome). As a second strategy, wemeasure
state-level COVID-19 deaths per capita through the beginning ofMay 2020.
Doing so creates a comprehensive, cross-sectional measure of the extent of
the viral outbreak.14 The bank fixed effect captures the cross-sectional effect
of this variable, so we focus on its interaction with the Crisis indicator.15

Panel A of Table 1 reports summary statistics for the full sample of
domestic, weekly reporting banks in FR 2644. We also report the statis-
tics separately for crisis and precrisis weeks. Panels B–D of Table 1 re-
port the data sorted into three size bins: banks with assets less than $10

12 Bank credit lines typically contain material adverse change (MAC) or material adverse event (MAE)
clauses, which give lenders the option to cut credit limits under conditions, such as those observed during
late March 2020. We have no way to observe whether or not such covenants have been invoked, but
instead infer the prevalence of such actions based on actual changes in lending.

13 Alternatively, we use the average weekly growth in employment across states in a bank’s branch net-
work, weighted by the bank’s deposits in each state, and find similar results.

14 We use death after the end of our sample for two reasons. First, the death count is less affected by
regional variations in testing than is the total number of cases. Second, deaths are a severely lagging
indicator of the extent of the outbreak, so the total number of deaths in May represents a better measure
of the magnitude of the viral outbreak in late March than would contemporaneous measures.

15 Deaths come from the Center for Systems Science and Engineering (CSSE), Johns Hopkins University
(https://systems.jhu.edu/). State population comes from the World Population Review (https://world-
populationreview.com/states/).
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Table 1

Summary statistics for weekly lending

A. All banks N Mean SD
(1) (2) (3)

Full sample (January 22–April 1, 2020)
Bank assets (in $thousands) 8,234 21,029,000 141,830,000
Unused C&I comm./assets 8,234 0.05 0.05
Weekly change in C&I loans/assets 8,234 0.0004 0.0029
Liquid assets/assets 8,234 0.27 0.14
Core deposits/assets 8,234 0.77 0.08
Tier 1 capital/assets 8,234 0.11 0.03
%change in hours (t-2 to t-1) 8,234 �5.60 12.64
%change in hours (t-3 to t-2) 8,234 �5.13 12.67
State COVID-19 deaths per capita as of May 4 (in pp) 8,234 0.02 0.03
log(assets) 8,234 14.15 1.90
Precrisis (January 22–March 10, 2020)
Weekly DC&I/assets 5,235 0.0001 0.0022
%change in hours (t-2 to t-1) 5,235 1.07 2.23
%change in hours (t-3 to t-2) 5,235 0.87 2.32
Crisis (March 11–April 1, 2020)
Weekly DC&I/assets 2,999 0.001 0.0037
%change in hours (t-2 to t-1) 2,999 �17.23 14.72
%change in hours (t-3 to t-2) 2,999 �15.59 16.10

B. Large banks (>$50 billion) Precrisis
(January 22–March 10, 2020)

Crisis
(March 11–April 1, 2020)

N Mean SD N Mean SD
(1) (2) (3) (4) (5) (6)

Unused C&I comm./assets 270 0.12 0.07 156 0.12 0.07
Weekly Change in C&I loans/

assets
270 0.0001 0.0014 156 0.0057 0.0072

Liquid assets/assets 270 0.31 0.16 156 0.31 0.16
Core deposits/assets 270 0.75 0.09 156 0.75 0.09
Tier 1 capital/assets 270 0.09 0.02 156 0.09 0.02
%change in hours (t-2 to t-1) 270 0.84 1.94 156 �16.96 14.97
%change in hours (t-3 to t-2) 270 0.89 2.05 156 �15.57 16.14
State COVID-19 deaths per

capita as of May 4 (in pp)
270 0.03 0.04 156 0.03 0.04

log(assets) 270 19.00 0.97 156 19.00 0.97

C. Medium-sized banks
($10 billion–$50 billion)

Precrisis
(January 22–March 10, 2020)

Crisis
(March 11–April 1, 2020)

N Mean SD N Mean SD
(1) (2) (3) (4) (5) (6)

Unused C&I comm./assets 511 0.07 0.05 292 0.07 0.05
Weekly change in C&I loans/

assets
511 0.0002 0.0015 292 0.0013 0.0027

Liquid assets/assets 511 0.22 0.10 292 0.22 0.10
Core deposits/assets 511 0.74 0.09 292 0.74 0.09
Tier 1 capital/assets 511 0.10 0.02 292 0.10 0.02
%change in hours (t-2 to t-1) 511 0.93 2.14 292 �17.80 14.96
%change in hours (t-3 to t-2) 511 0.89 2.12 292 �16.14 16.23
State COVID-19 deaths per

capita as of May 4 (in pp)
511 0.02 0.03 292 0.02 0.03

log(assets) 511 16.85 0.43 292 16.85 0.43
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billion; banks with assets between $10 billion and $50 billion; and banks
with assets greater than $50 billion.
Table 1 shows the dramatic shift that occurs during the crisis weeks.

Precrisis, bank lending increases by only 0.01% of assets per week (with a
standard deviation of 0.22% of assets); during the crisis weeks, bank
lending increases by an order of magnitude more (to 0.1% of assets),
while its standard deviation increases by about 70% (to 0.37%). These
figures appear “small” only because we normalize the change in C&I
lending by the size of each bank’s balance sheet from the end of the prior
quarter. In fact, the changes in bank C&I lending during these 3 weeks
are the largest since 1973 (when the FR 2644 data collection began).
Table 1 also shows that as lending explodes, small firm employment

declines precipitously. During the precrisis period, weekly hours grew
1.07% per week before falling by 17.23% during the crisis period (again,
more than an order of magnitude more). The negative effect of the viral
outbreak on local economic activity coincides with the explosion of bank
lending because firms, anticipating future declines in cash flow, immedi-
ately draw funds from their bank credit lines when the effects of the
pandemic become evident.
Panels B–D split the summary statistics based on bank size. This split

shows that the largest banks faced, by far, the greatest increase in liquid-
ity demand. Again, our measure normalizes the change in lending by the

D. Small banks (<$10 billion) Precrisis
(January 22–March 10, 2020)

Crisis
(March 11–April 1, 2020)

N Mean SD N Mean SD
(1) (2) (3) (4) (5) (6)

Unused C&I comm./assets 4,454 0.05 0.04 2,551 0.05 0.04
Weekly change in C&I loans/

assets
4,454 0.0001 0.0023 2,551 0.0006 0.0033

Liquid assets/assets 4,454 0.28 0.14 2,551 0.28 0.14
Core deposits/assets 4,454 0.78 0.07 2,551 0.78 0.07
Tier 1 capital/assets 4,454 0.11 0.03 2,551 0.11 0.03
%change in hours (t-2 to t-1) 4,454 1.10 2.25 2,551 �17.19 14.68
%change in hours (t-3 to t-2) 4,454 0.86 2.36 2,551 �15.53 16.09
State COVID-19 deaths per

capita as of May 4 (in pp)
4,454 0.02 0.03 2,551 0.02 0.03

log(assets) 4,454 13.54 1.24 2,551 13.55 1.24

This table reports summary statistics at the bank-week level for changes in commercial and industrial
(C&I) lending by banks and hours worked by small firms from January 22 through April 1, 2020.
Lending data are from the Federal Reserve FR 2644 data and hours are from Homebase. In addition,
we report bank characteristics for banks in the sample as of Q4 2019 from the bank Call Reports. All
variables, except Assets and log(assets), are winsorized at the 1% level.

Table 1

Continued
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size of the lender’s balance sheet, so the difference in lending in absolute
terms across banks of different sizes is even more striking than at first
glance (recall Figure 2). To be specific, the large banks experienced lend-
ing increases of 0.57% of assets per week (panel B). In contrast, the small
banks experienced lending increases of just 0.06% of assets (panel D),
and the medium-sized banks experience lending growth of 0.13% of
assets (panel C). Across all three bank-size bins, lending grew much faster
during the crisis weeks, but this increase is most striking at the largest
banks.

1.2 Weekly loan growth: Linking lending to bank financial conditions

Tables 2 and 3 report regressions from the weekly FR 2644 data, as in
Equation (1). Table 2 reports pooled models, with all of the domestic
reporting banks. Some specifications include only the loan-demand var-
iables (Crisis, two lags of weekly growth in hours worked, their interac-
tions with Crisis, and the state-level death rate from COVID-19
interacted with Crisis). We then report specifications that add the pre-
crisis bank financial variables (Size, Liquid assets, Core deposits, Tier 1
capital, and Unused commitments) interacted with Crisis. We omit time
effects from these models, so the effects of Crisis and its interactions are
well identified (rather than being absorbed).
Table 3 then splits the analysis by bank size (<$10 billion, $10 billion–

$50 billion, and >$50 billion in assets). In Table 3, we add the time effects
to absorb fully the aggregate changes in lending patterns and thus allay
concern about possible omitted variables related to liquidity demand.
The models in Table 3 allow us to draw inferences about the impact of
banks’ ex ante financial condition on liquidity supply.
As shown in Table 2, all three types of demand control have strong

explanatory power for loan growth. In column 1, lending increases much
faster during the crisis period (consistent with summary statistics). In
column 2, the increase during the crisis period is greater in states with
larger (lagged) declines in weekly hours worked at small firms. The first
lag interacts negatively and significantly with Crisis, and the two lags are
jointly statistically significant (p-value �.02). Similarly, the increase in
lending is greater during the crisis weeks in states with more overall death
per capita from COVID-19 (columns 4–6).
Columns 3, 5, and 6 of Table 2 introduce the precrisis bank-level

variables. Consistent with the simple summary statistics, Size enters
strongly, with increasing effects as the second-order term loads posi-
tively. At the mean, the marginal effect of Size is a small positive
(¼0.0009), but this effect increases with bank total assets. Thus,
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consistent with Figure 2, large banks face greater liquidity demands dur-
ing the crisis weeks. The Unused commitments variable is by far the stron-
gest predictor of weekly lending increases. This result validates the
premise of the paper, which is that the increase in lending comes primar-
ily from liquidity demands in which businesses draw funds from their
preexisting credit lines once the effects of the pandemic become clear.
The economic magnitude of this variable is large: a standard deviation
increase in Unused commitments (¼0.05) comes with an increase in lend-
ing of 0.12% of assets, or about one-third of a standard deviation of
lending growth during the crisis weeks (¼0.37%; see Table 1, panel A).
We also find that while neither bank capital nor deposits affects lending,
Liquid assets does positively correlate with lending, although the eco-
nomic magnitude is small: a standard deviation increase (¼0.14) in
Liquid Assets increases lending by just 0.02%. The F-statistic testing
the joint significance of the three financial variables is significant at the
10% level (but not the 5% level).
Table 3 separates the analysis by bank size. Two things stand out

from this sample split. First, the effect of Unused commitments, while
positive across all three samples, is much larger and more statistically
significant for the largest banks. For banks with assets over $50 billion,
a standard deviation increase in Unused commitments (¼0.07; see
Table 1, panel B) leads to an increase in lending of 0.44% of assets
(¼0.07 x 0.0634). This increase equals about two-thirds of a standard
deviation of the outcome during the crisis week (¼0.72% of assets; see
Table 1, panel B). The coefficient indicates that 6.34% of unused com-
mitments were drawn per week, or 19% during the three Crisis weeks
overall (¼3 x 6.34%). To validate the regression as transparently as
possible, Figure 4 scatters the 3-week change in C&I lending against
unused commitments for the set of large banks (both scaled by assets).
The figure shows a very tight link, with a slope that is slightly higher
than that implied by the full regression (23.4% vs. 19%). Both of these
estimates, in fact, are close to the ratio of total new C&I lending by
large banks to their Q4 2019 unused commitments (¼ 22% ¼ $400
billion / $1.82 trillion).
Second, as in the pooled analysis, the effects of the three financial

condition measures—Liquid assets, Core deposits, and Tier 1 capital—
are either not statistically significant at the 5% level or economically
small. For example, we find a small, positive effect on Liquid assets on
lending for the largest banks (significant at the 10% level, but not the
5% level), but no effect for the other measures. Moreover, the F-
statistic testing the joint significance of the three measures together
is not statistically significant in any of the three samples when we
include the full set of demand controls (even-numbered columns).
Taken together, these results offer no robust evidence that bank

Review of Corporate Finance Studies / v 0 n 0 2020

16



financial conditions constrained their ability to supply liquidity during
the crisis weeks.

1.3 Quarterly increases in lending: Empirical model and data

We point out two limitations in the results from the weekly FR 2644
reporting banks. First, we cannot separate new loan originations from
drawdowns on preexisting loan commitments because the change in
loans on bank balance sheet equals the sum of net drawdowns on existing
credit lines plus new originations. We have argued that the variation we
observe in these data reflects drawdowns (not originations), but we can-
not directly demonstrate that claim, because we do not observe the off-
balance sheet changes in the weekly data. Second, the FR 2644 sample
does not include all banks.
To remedy these two defects, we look next at quarterly Call Report

data. We have seen that the vast bulk of lending changes during the Q1
2020 come during the three crisis weeks in March. Hence, the total quar-
terly changes in lending (both on and off the balance sheet) will provide a
good measure of banks’ response to the crisis. So, we estimate the fol-
lowing two equations:

Figure 4

Three-week C&I lending change versus unused business commitments, large banks

This figure plots C&I loan growth during the COVID-19 crisis weeks (March 11–April 1, 2020) for large
banks (>$50 billion in assets) against their unused C&I commitments in December 2019, both scaled by
total assets in December 2019. This figure is based on the authors’ calculations from the Federal Reserve’s
FR 2644 data, which require confidential treatment of institution-level data and any information that
identifies the individual institutions that reported the data.
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DC&I Loansi;t=Assetsi;t�1 ¼ ct þ ai þ RljBank Financial Conditionji;t�1
þ RbjCrisist � Bank Financial Conditionji;t�1
þ ei;t;

(2a)

and:

DðC&I LoansþUndr: Commit:Þi;t=Assetsi;t�1
¼ ct þ ai þ RljBank Financial Conditionji;t�1 þ RbjCrisist

� Bank Financial Conditionji;t�1 þ ei;t: (2b)

Equation (2a) is similar to Equation (1). We model the change in total
C&I lending on the balance sheet of bank i in quarter t, normalized by
lagged total assets. The sample includes all domestic banks and uses the
eight quarters of 2018 and 2019 to pin down the “normal” effect of bank
condition on lending prior to the onset of the pandemic.16 The time fixed
effects, ct, capture the overall demand in each quarter and thus capture
the overall shock observed in Q1 2020. We leave out the location-specific
measures of demand because these are not well-defined during the pre-
crisis quarters. To construct standard errors, again we cluster by bank.
Unlike Equation (1), the bank fixed effects, ai, do not fully absorb the

normal effects of the financial variables, as these exhibit within-bank
variation over time. Hence, we include them in the regression, with their
effect prior to the crisis captured by the mj coefficients. As in Equation
(1), the bj coefficients capture the differential effect of bank financial
condition during the crisis quarter relative to normal times. If bank fi-
nancial conditions constrain their ability to accommodate the liquidity
demand shock from the pandemic, the bj coefficients will enter Equation
(2a) with positive and significant effects. Equation (2b) allows us to es-
timate similar models using total credit production, namely, the sum of
on- and off-balance sheet lending commitments to businesses.
Table 4 reports summary statistics for the Call Report data, again

looking at all banks first and then at banks in each of three size bins.
We report these statistics separately for the crisis and precrisis quarters.
Looking at the full sample (panel A), on-balance sheet lending does not
show any difference between Q1 2020 and the earlier quarters. This
masks very large differences, however, in the aggregates because the large
banks were much more affected than the smaller ones. Consistent with
the weekly data, large banks experienced much faster loan growth in Q1
2020 than during the earlier quarters (panel B). For them, C&I loans
grew by 0.2% of assets at the mean of the distribution prior to the crisis;

16 In contrast, the weekly analysis uses the weeks of Q1 2020 before the liquidity spike as the “control”
regime.
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in Q1 2020, however, C&I loans grow 1.8% of assets at the mean. This
difference, however, is not evident in total credit production (loans on
balance sheets plus undrawn commitments), which is slightly lower dur-
ing the crisis quarter for all banks and slightly higher for the largest

Table 4

Summary statistics for quarterly lending

A. All banks Precrisis (2018–2019) Crisis (Q1 2020)

N Mean SD N Mean SD
(1) (2) (3) (4) (5) (6)

log(assets) 43,444 12.468 1.479 5,148 12.540 1.501
Core deposits/assets 43,444 0.772 0.125 5,148 0.766 0.125
Tier 1 capital/assets 43,444 0.125 0.085 5,148 0.127 0.085
C&I comm./assets 43,444 0.030 0.034 5,148 0.031 0.035
Liquid assets/assets 43,444 0.303 0.174 5,148 0.303 0.172
DC&I loans/lagged assets 43,444 0.002 0.009 5,148 0.002 0.009
DC&I credit supply/lagged assets 43,444 0.002 0.011 5,148 0.002 0.011

B. Large banks (>$50 billion) Precrisis (2018–2019) Crisis (Q1 2020)

N Mean SD N Mean SD
(1) (2) (3) (4) (5) (6)

log(assets) 336 18.925 0.928 43 18.943 0.961
Core deposits/assets 336 0.724 0.148 43 0.739 0.123
Tier 1 capital/assets 336 0.097 0.020 43 0.093 0.017
C&I comm./assets 336 0.104 0.068 43 0.103 0.067
Liquid assets/assets 336 0.326 0.185 43 0.315 0.181
DC&I loans/lagged assets 336 0.002 0.006 43 0.018 0.014
DC&I credit supply/lagged assets 336 0.003 0.009 43 0.004 0.011

C. Medium-sized banks
($10 billion–$50 billion)

Precrisis (2018–2019) Crisis (Q1 2020)

N Mean SD N Mean SD
(1) (2) (3) (4) (5) (6)

log(assets) 743 16.792 0.446 97 16.813 0.446
Core deposits/assets 743 0.733 0.094 97 0.733 0.094
Tier 1 capital/assets 743 0.097 0.021 97 0.099 0.025
C&I comm./assets 743 0.064 0.047 97 0.063 0.044
Liquid assets/assets 743 0.235 0.139 97 0.238 0.149
DC&I loans/lagged assets 743 0.003 0.008 97 0.007 0.008
DC&I credit supply/lagged assets 743 0.005 0.010 97 0.002 0.008

D. Small banks (<$10 billion) Precrisis (2018–2019) Crisis (Q1 2020)

N Mean SD N Mean SD
(1) (2) (3) (4) (5) (6)

log(assets) 42,365 12.341 1.248 5,008 12.403 1.256
Core deposits/assets 42,365 0.773 0.125 5,008 0.767 0.125
Tier 1 capital/assets 42,365 0.126 0.086 5,008 0.128 0.086
C&I comm./assets 42,365 0.029 0.032 5,008 0.029 0.033
Liquid assets/assets 42,365 0.304 0.174 5,008 0.304 0.172
DC&I loans/lagged assets 42,365 0.002 0.009 5,008 0.002 0.009
DC&I credit supply/lagged assets 42,365 0.002 0.011 5,008 0.002 0.011

This table reports summary statistics at the bank-quarter level for all banks in Call Reports from Q1
2018 to Q1 2020. Data are from the bank Call Reports. All variables, except Assets and log(assets), are
winsorized at 1%.
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banks. These patterns support our claim that credit-line drawdowns
dominate changes in lending during the crisis.17 Firms demand liquidity
from preexisting credit lines, as opposed to demanding new credit to
facilitate growth or new investment. All else equal, each dollar drawdown
leads to a dollar increase in loans on bank balance sheets but no change
in total credit (¼loans þ undrawn commitments).

1.4 Quarterly increases in lending: Results

Tables 5 and6 report the estimates ofEquations (2a) and (2b) using thenine
quarters from the beginning of 2018 through the first quarter of 2020.

Table 5

Explaining quarterly lending growth

DC&I loans/lagged assets

All banks Large banks
(> $50 billion)

Medium-sized banks
($10 billion–$50 billion)

Small banks
(< $10 billion)

(1) (2) (3) (4)

Liquid assets/assets 0.0249*** 0.0159 0.0430*** 0.0249***
(13.27) (0.658) (3.850) (13.35)

Crisis * Liquid assets/assets �0.000124 0.0113 �0.00166 �0.000160
(0.175) (1.628) (0.356) (0.224)

Core deposits/assets 0.00718*** �0.00691 �0.00999 0.00630**
(2.696) (0.393) (0.891) (2.441)

Crisis * Core deposits/assets 0.00343** 0.00386 0.000396 0.00292*
(2.197) (0.591) (0.0565) (1.822)

Tier 1 capital/assets 0.0180** 0.134 �0.103* 0.0141*
(2.445) (1.436) (1.775) (1.948)

Crisis * Tier 1 capital/assets 0.00359 0.0436 0.0373 0.00468**
(1.514) (0.392) (1.364) (1.973)

C&I comm./assets 0.105*** 0.0509 0.208*** 0.106***
(11.35) (1.104) (3.818) (11.27)

Crisis * C&I comm./assets 0.0204*** 0.167*** 0.0755*** 0.0136**
(3.518) (11.10) (4.231) (2.227)

log(assets) 0.0214*** �0.0162*** �0.0266*** �0.00487***
(3.304) (3.177) (4.637) (3.883)

Crisis * log(assets) �0.00598*** 0.00133 0.00447** 0.000224*
(7.121) (1.248) (2.406) (1.850)

log(assets)2 �0.00105***
(4.099)

Crisis * log(assets)2 0.000250***
(7.935)

Bank FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
F-stat 1.906 1.380 0.662 1.229
p-value .126 .261 .577 .298
Observations 48,604 378 839 47,365
R-squared .221 .637 .332 .216

This table reports panel regressions of the quarterly change in bank C&I loans from Q1 2018 to Q1 2020
(nine quarters). All data are from Call Reports. Crisis is an indicator variable equal to one for Q1 2020. All
explanatory variables are from the end of the prior quarter. F-stat and p-value are for the joint significance
of Crisis * Liquid assets/Assets, Crisis * Core deposits/Assets, and Crisis * Tier 1 capital/Assets. Standard
errors are clustered at bank level. T-statistics are reported in parentheses. *p < .1; **p < .05;***p < .01.

17 The increase in lending was also much too massive and abrupt to have been driven by new loan
originations, which require substantial time for negotiating pricing and contract terms.
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The results in Table 5 are mostly consistent with those from Table 3,
despite the fact that Table 5 uses all banks (rather than a subset), uses a
different precrisis benchmark (all of 2018 and 2019, rather than the first
weeks of Q1 2020), and has no cross-state control for the level of the viral
outbreak. In particular, as in Table 3, the growth in lending in Q1 2020 is
best explained by the level of preexisting business loan commitments. The
effect of preexisting commitments is much larger for the largest banks,
and the magnitudes line up very closely in both cases. For example, the
coefficient for Unused commitments for the largest banks equals 0.0634 at
weekly frequency (Table 3, column 2). This coefficient is “turned on” for
3 weeks during Q1 2020, so the total effect on lending over the quarter

Table 6

Explaining quarterly growth in total credit production

DC&I credit supply/lagged assets

All banks Large banks
(> $50 billion)

Medium-sized banks
($10 billion–$50 billion)

Small banks
(< $10 billion)

(1) (2) (3) (4)

Liquid assets/assets 0.0136*** �0.0402 0.0372** 0.0136***
(5.235) (0.813) (2.035) (5.251)

Crisis * Liquid assets/assets �0.000671 �0.000253 0.000213 �0.000851
(0.717) (0.0179) (0.0365) (0.900)

Core deposits/assets 0.00621* 0.00232 �0.0107 0.00441
(1.723) (0.0730) (0.621) (1.281)

Crisis * Core deposits/assets 0.00444** 0.0133 �0.000554 0.00415**
(2.235) (1.020) (0.0670) (2.023)

Tier 1 capital/assets 0.0295** 0.0336 �0.0907 0.0217*
(2.225) (0.252) (1.156) (1.669)

Crisis * Tier 1 capital/assets 0.00604** �0.0271 0.0241 0.00624**
(1.977) (0.123) (0.766) (2.001)

C&I comm./assets �0.288*** �0.226*** �0.0320 �0.290***
(18.36) (2.820) (0.355) (17.66)

Crisis * C&I comm./assets �0.00967 0.00805 �0.0135 �0.0105
(1.258) (0.279) (0.565) (1.298)

log(assets) 0.0431*** �0.0231** �0.0336*** �0.00408*
(3.671) (2.454) (3.503) (1.864)

Crisis * log(assets) �0.000282 0.00202 0.00304 7.34e-06
(0.280) (1.317) (1.019) (0.0459)

log(assets)2 �0.00189***
(4.314)

Crisis * log(assets)2 2.07e-05
(0.553)

Bank FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
F-stat 1.696 0.710 0.230 1.298
p-value .166 .551 .876 .273
Observations 48,604 378 839 47,365
R-squared .248 .250 .264 .247

This table reports panel regressions of the quarterly change in bank C&I loans plus unused loan commit-
ments to businesses, from Q1 2018 to Q1 2020. All data are from Call Reports. Crisis is an indicator
variable equal to one for Q1 2020. All explanatory variables are from the end of the prior quarter. F-stat
and p-value are for the joint significance of Crisis * Liquid assets/Assets, Crisis * Core deposits/Assets,
and Crisis * Tier 1 capital/Assets. Standard errors are clustered at bank level. T-statistics are reported in
parentheses. *p < .1; **p < .05; ***p < .01.
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equals 3 x 0.0634 ¼ 0.19. This effect is very close to the coefficient esti-
mated on the interaction of the Crisis x Unused Commitments from
Table 5 of 0.167 (column 2). Moreover, as with the weekly data, there
is very little evidence that financial conditions affect changes in lending
for large and medium-sized banks. We do find positive effects of both
Crisis x Core deposits and Crisis x Tier 1 Capital for the smallest banks
(column 4), but the F-statistic testing the joint significance of all three
financial condition variables is not significant.
Table 6 reports estimates of Equation (2b), where the outcome cap-

tures total credit production to businesses. This variable is not affected
by credit line drawdowns, only by overall changes in credit originations.
We find no correlation between Crisis x Unused Commitments and credit
production, either for the full sample or for any size-based subsample.
Consistent with Table 5, there is little evidence that this broader measure
of credit production is constrained by bank financial condition. Again,
we see a significant positive coefficient for Crisis x Tier 1 capital for the
small banks, as well as significant positive coefficient for Crisis x Core
deposits. Neither of these nor asset liquidity has a significant effect on the
total credit production for medium-sized or large banks.

1.5 Funding: Aggregate flows

We have analyzed how banks accommodated the unprecedented increase
in liquidity demands in response to the ongoing COVID-19 pandemic.
Preexisting unused loan commitments explain the majority of the varia-
tion in lending, especially for large banks. Yet we see almost no corre-
lation between bank financial strength and their willingness to bear this
liquidity shock. The shock is the largest ever observed, going all the way
back to 1973. It is larger than anything observed during the 2008 crisis,
when financial condition by banks did constrain lending. How is this
possible? We suspect that changes in the regulatory regime after the
2008 crisis, the Federal Reserve’s aggressive actions in response to the
pandemic, and a large increase in bank deposits, explain our results.
Increases in bank liquidity has been a mechanical side effect of the

massive expansion of the Federal Reserve’s balance sheet from QE, as it
effectively expands the supply of excess reserves. The Fed began expand-
ing the supply of reserves in September of 2019, and then announced a
massive expansion of QE in response to the pandemic on March 15,
2020. The rapid expansion of the Federal Reserve balance sheet led to
about $900 billion in additional cash (i.e., reserves) in the banking sys-
tem. The increase, as shown in Figure 5, is almost double the increase in
C&I loans. At the same time, the Fed also expanded and reinstated
lending programs to banks and other large financial institutions con-
structed during the 2008 crisis. The policy moves expanded liquidity

Review of Corporate Finance Studies / v 0 n 0 2020

22



supply from the central bank to commercial banks just as nonfinancial
firms were drawing liquidity from their banks.
At the same time that liquidity supplied by the Fed expanded, it also

expanded from private sources. Figure 5 shows that for every $1 of new
lending, deposits increase by $2. Deposits increased by almost $1 trillion
during the 3 weeks from March 11 to April 1. Part of this increase comes
about mechanically, as each dollar drawn from a credit line ends up as an
additional dollar of deposits in the banking system (though not neces-
sarily at the bank providing the credit line). Additional deposits also
flowed rapidly into banks, however, again at just the same time that
liquidity demands spiked. According to the Investment Company
Institute, during the last weeks of March 2020 investors pulled several
hundreds of billions from bond and equity mutual funds as well as from
prime money market funds.18 Many of these funds flowed into banks, as
investors sought a safe haven for their wealth in a classic “flight to
quality.” Hence, liquidity poured into banks at exactly the right time,
from both the public sector (increased bank reserves) and the private
sector (increased deposits).19

Figure 5

Increases in C&I loans, deposits, and cash (billions of $)

18 See https://ici.org/research/stats/.

19 This coincident increase in liquidity supply to banks, when most needed by their borrowers, is consistent
with earlier episodes (e.g., Kashyap, Rajan, and Stein 2002; Gatev and Strahan 2006).
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Our results also suggest that capital did not constrain banks during
this COVID-19 liquidity crisis. As we show, the largest banks faced by
far the greatest increases in liquidity demands. But these banks also had
experienced the greatest increase in regulatory capital from the post-2008
changes in regulation. Innovations, such as stress testing and additional
capital buffers, required for the systemically important financial institu-
tions (SIFIs) moved the largest banks well above minimum capital
requirements (Schneider, Yang, and Strahan 2020). These regulatory
innovations, while controversial, seem to have succeeded in building a
sufficiently thick capital cushion to allow banks to bear this liquidity
shock.

1.6 Funding flows across banks

Aggregate flows of both deposits and cash substantially exceeded what
banks required to fund their excess liquidity demands, but the aggregate
funding availability does not mean that funding at the individual bank
level was always sufficient to meet demand. At the level of the individual
lender, loan commitment drawdowns can be (1) internally funded by a
mechanical increase in deposits that would occur if the borrower simply
parked the drawn funds at her bank; (2) internally funded by running
down the bank’s buffer stock of cash; or (3) externally funded by coin-
cident increases in deposits from new sources. Figure 6 illustrates the first
two ways in which a bank might finance credit-line drawdowns

Borrower hoards cash 

Assets Liabilities 

Loans +100 +100 Deposits 

Cash 0     

Borrower spends cash 

Assets Liabilities 

Loans +100 0 Deposits 

Cash -100     

Figure 6

Effect of credit line draw down on bank’s balance sheet

This figure illustrates the effect on the lender’s balance sheet of a $100 credit-line drawdown. In the top
balance sheet, the borrow keeps funds in the lending bank as a deposit; in the lower balance sheet, the
borrower uses the drawn funds to make a payment.
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(internally). The top portion of the figure represents cash hoarding by the
borrower. In the example, the $100 drawn from an off-balance sheet loan
commitment moves onto the bank’s balance sheet and, simultaneously,
$100 flows into the borrower’s deposit account at the lending bank. The
borrower has simply moved its liquidity from its undrawn credit line into
its deposit account. This move is costly to the borrower (the net interest
payments on the loan exceed the fees for undrawn funds), but doing so
ensures the borrower/depositor against a future reduction in the credit-
line commitment.20 The second way to finance the drawdown internally
is illustrated in the lower panel of Figure 6, where the $100 loan is funded
out of the bank’s stock of cash.
To understand funding at the bank level, we estimate regressions with

the same structure as Equation (1), replacing changes in C&I lending
with the changes in deposits (which combines the first and third funding
sources) and changes in cash (the second funding source) as the out-
comes. As in Equation (1), we scale both outcomes by bank assets
from the end of 2019. Recall that these regressions remove the aggregate
funding effects mentioned above, either with time fixed effects or by
controlling for the liquidity shock in late March explicitly. As such, these
regressions illustrate relative differences in funding sources across lend-
ers. To streamline the presentation, Table 7 reports only the coefficient
for Unused commitments, since this variable captures the bank’s exposure
to the increase in liquidity demands (recall Tables 3, 5, and 6). The other
variables are all included in the model, but not reported in the table. So,
we report the following:

DDepositsi;t=Ai;Q4;2019 ¼ ai þ cDCrisist �Unused Commitmentsi;Q4; 2019

þ Bank and Demand Control Variablesþ ei;t;

(3a)

and

DCashi;t=Ai;Q4;2019 ¼ ai þ cCCrisist �Unused Commitmentsi;Q4; 2019

þ Bank and Demand Control Variablesþ ei;t:

(3b)

If the increased drawdowns reflect cash hoarding by borrowers, then
cD > 0 in Equation (3a). That is, banks experiencing higher loan draw-
downs will also experience higher levels of deposit growth, reflecting the
fact that borrowers park drawn funds in their deposit accounts. In (3b),
cC < 0 will reflect the degree to which bank’s with relatively high liquidity

20 Ivashina and Scharfstein (2010) demonstrate such hoarding during the post-Lehman bankruptcy weeks.
This move increases the bank’s credit risk and therefore requires the bank to have sufficient capital to
bear that risk. As we have seen, capital did not pose a constraint on bank lending in our setting, unlike in
2008.

Banks as Lenders of First Resort

25



T
a
b
le

7

E
x
p
la
in
in
g
w
ee
k
ly

d
ep
o
si
t
a
n
d
ca
sh

g
ro
w
th
,
b
y
b
a
n
k
si
ze

A
.
W
ee
k
ly

ch
a
n
g
e
in

d
ep
o
si
ts
/a
ss
et
s

L
a
rg
e
b
a
n
k
s
(>

$
5
0
b
il
li
o
n
)

M
ed
iu
m
-s
iz
ed

b
a
n
k
s
($
1
0
b
il
li
o
n
–
$
5
0
b
il
li
o
n
)

S
m
a
ll
b
a
n
k
s
(<

$
1
0
b
il
li
o
n
)

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

C
ri
si
s
*
U
n
u
se
d
C
&
I
co
m
m
./
a
ss
et
s

�
0
.0
5
3
1
*

�
0
.0
5
0
3
*

�
0
.0
0
8
0
2

�
0
.0
0
4
9
9

0
.0
3
1
3
*
*

0
.0
3
1
6
*
*

(1
.8
4
7
)

(1
.7
4
1
)

(0
.3
1
3
)

(0
.1
8
5
)

(2
.3
7
7
)

(2
.3
9
9
)

B
a
n
k
F
E

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

T
im

e
F
E

N
o

Y
es

N
o

Y
es

N
o

Y
es

B
a
n
k
a
n
d
lo
ca
l
lo
a
n
d
em

a
n
d
co
n
tr
o
ls

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

O
b
se
rv
a
ti
o
n
s

4
2
6

4
2
6

8
0
3

8
0
3

7
,0
0
5

7
,0
0
5

R
-s
q
u
a
re
d

.3
2
7

.3
7
5

.2
1
3

.2
4
6

.0
6
0

.0
8
1

B
.
W
ee
k
ly

ch
a
n
g
e
in

ca
sh
/a
ss
et
s

L
a
rg
e
b
a
n
k
s
(>

$
5
0
b
il
li
o
n
)

M
ed
iu
m
-s
iz
ed

b
a
n
k
s
($
1
0
b
il
li
o
n
–
$
5
0
b
il
li
o
n
)

S
m
a
ll
b
a
n
k
s
(<

$
1
0
b
il
li
o
n
)

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

C
ri
si
s
*
U
n
u
se
d
C
&
I
co
m
m
./
a
ss
et
s

�
0
.0
7
1
8
*
*
*

�
0
.0
6
4
1
*
*

�
0
.0
3
3
5

�
0
.0
3
3
3

0
.0
0
7
6
4

0
.0
0
7
4
7

(2
.7
5
0
)

(2
.6
5
3
)

(1
.1
5
9
)

(1
.1
3
2
)

(0
.5
9
3
)

(0
.5
8
1
)

B
a
n
k
F
E

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

T
im

e
F
E

N
o

Y
es

N
o

Y
es

N
o

Y
es

B
a
n
k
a
n
d
lo
ca
l
lo
a
n
d
em

a
n
d
co
n
tr
o
ls

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

O
b
se
rv
a
ti
o
n
s

4
2
6

4
2
6

8
0
3

8
0
3

7
,0
0
5

7
,0
0
5

R
-s
q
u
a
re
d

.1
5
4

.1
7
9

.1
0
0

.1
0
9

.0
4
4

.0
5
4

T
h
is

ta
b
le

re
p
o
rt
s
p
a
n
el

re
g
re
ss
io
n
s
o
f
th
e
w
ee
k
ly

ch
a
n
g
e
in

b
a
n
k
d
ep
o
si
ts

a
n
d
ca
sh

fr
o
m

Ja
n
u
a
ry

2
2
to

A
p
ri
l
1
,
2
0
2
0
(f
ro
m

th
e
F
ed
er
a
l
R
es
er
v
e’
s
F
R

2
6
4
4
d
a
ta
)
o
n
b
a
n
k

fi
n
a
n
ci
a
l
co
n
d
it
io
n
m
ea
su
re
s
fr
o
m

Q
4
2
0
1
9
C
a
ll
R
ep
o
rt
s.
T
h
e
ta
b
le
re
p
o
rt
s
th
e
co
ef
fi
ci
en
t
fo
r
u
n
u
se
d
co
m
m
it
m
en
ts
,
b
u
t
a
ll
re
g
re
ss
io
n
s
co
n
tr
o
l
fo
r
lo
ca
l
cr
ed
it
d
em

a
n
d
w
it
h
C
ri
si
s,

w
h
ic
h
eq
u
a
ls
o
n
e
fo
r
th
e
w
ee
k
s
b
et
w
ee
n
M
a
rc
h
1
1
a
n
d
A
p
ri
l
1
,
a
n
d
it
s
in
te
ra
ct
io
n
s
w
it
h
st
a
te
-l
ev
el

g
ro
w
th

in
h
o
u
rs

w
o
rk
ed

b
y
sm

a
ll
fi
rm

s
(f
ro
m

H
o
m
eb
a
se
),
a
lo
n
g
w
it
h
th
e

ex
te
n
t
o
f
d
ea
th

fr
o
m

C
O
V
ID

-1
9
.
S
ta
n
d
a
rd

er
ro
rs

a
re

cl
u
st
er
ed

a
t
b
a
n
k
le
v
el
.
t-
st
a
ti
st
ic
s
a
re

re
p
o
rt
ed

in
p
a
re
n
th
es
es
.
*
p
<

.1
;
*
*
p
<

.0
5
;
*
*
*
p
<

.0
1
.

Review of Corporate Finance Studies / v 0 n 0 2020

26



demands (high precrisis unused commitments) fund those demands by
running down their cash balances.
Table 7 reports Equations (3a) and (3b) for banks separated by size bin.

Panel A reports the results for deposits and panel B for cash. The results
provide limited support for cash hoarding only at the smallest banks. In
fact, the coefficient for undrawn commitments in the deposit equation (cD)
signs negatively for the largest banks. The large banks, as we have seen,
experienced by far the greatest liquidity demands. For them, their business
clientele draw funds from existing credit lines and use those funds to make
payments, rather than holding them within the bank (as deposits).
Consistent with this idea, panel B shows that for the large banks, higher
levels of unused commitments came with greater declines in cash balances.
The patterns for the smallest banks are consistent with cash hoarding by
their borrowers: deposits grew faster for those with high levels of commit-
ments while cash did not change. These very small banks, however, expe-
rienced much smaller increases in liquidity demands.
Putting the results of the aggregate flows and bank-level flows to-

gether, we conclude that the massive increase in takedown demand
from loan commitments potentially put the largest banks under liquidity
strain because these funds were spent rather than hoarded. The funds left
the bank, potentially leaving the bank with insufficient liquidity.
However, the overall funding position of banks was large enough to
alleviate any potential strains, as both Federal Reserve liquidity (bank
reserves) and deposits (which increased twice as fast as loans) flowed in.

2. Conclusion

We have analyzed the largest liquidity shock to the banking system ever
observed. Liquidity demands on banks reached unprecedented levels dur-
ing late March 2020. Firms went to their banks for cash, drawing funds
from preexisting credit lines and loan commitments in the face of finan-
cial disruptions and in anticipation of massive declines in future cash
flow. Large banks experienced the lion’s share of these liquidity demands.
Unlike 2008, banks met the demand without running into binding finan-
cial constraints. We suggest two reasons for this. First, bank liquidity
and bank capital buffers were both substantially more robust before the
COVID-19 crisis than they were before the 2008 crisis. Second, aggregate
liquidity supply, from both the Federal Reserve and depositors, flowed in
at exactly the right time.
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