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Abstract

We analyze changes in lending by U.S. banks to businesses from 1994 to 2011.
We find that lending to businesses, and in particular to small businesses,
declined precipitously following onset of the financial crisis. We also examine
the relative changes in business lending by banks that did, and did not, receive
Troubled Asset Relief Program (TARP) funds from the U.S. Treasury, and
find that banks receiving capital injections from the TARP failed to increase
their small‐business lending. Finally, we find strong and significant positive
relations of both bank capital adequacy and profitability with small‐business
lending.

JEL Classification: G01, G21, G28, G32, H08, H25

I. Introduction

When the U.S. residential housing bubble burst in 2007–2008, credit markets in the
United States and around the world seized up. Lax underwriting standards saddled
U.S. banks, large and small, with levels of nonperforming loans not seen since the
banking crisis of the late 1980s. During 2009, the Federal Deposit Insurance
Corporation (FDIC) closed more than 100 banks, for the first time since 1992. From
2009 to 2011, a total of 397 banks were closed. As of year‐end 2011, 813 banks
appeared on the FDIC’s list of “problem banks”—up more than an order
of magnitude from a mere 76 as of year‐end 2007, but down from a high of
almost 900 as of year‐end 2010.1 Almost 600 additional banks disappeared as a
result of mergers, with the majority being motivated by capital‐adequacy issues.

We are grateful to Allen Berger, Lamont Black, Jere Glover, Paul Kupiec, Jose Liberti, Jason Sturgess,
Haluk Unal, David Walker, Victoria Williams, and session participants at the 2012 Annual Meeting of the
Financial Management Association in Atlanta; the 2013 AIDEA Bicentennial Conference in Lecce, Italy; and the
2014 Annual Meeting of the Midwest Finance Association in Orlando, Florida for comments on earlier drafts of
this study. Funding for this research was provided by the U.S. Small Business Administration’s Office of
Advocacy, for which we are extremely grateful.

1A “problem bank” is one that is deemed by regulators as likely to fail in the near term, receiving a
composite CAMELS rating of 4 or 5 on its most recent on‐site examination.
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Anecdotal evidence suggests that small businesses, which largely rely on banks for
credit, were hit especially hard by the financial crisis.2 In addition, the Federal Reserve
System’s quarterly Senior Loan Officer Opinion Survey on Bank Lending Practices found
evidence that lending standards for small business loans tightened during 2008–2009, as
lenders’ tolerance for risk decreased following onset of the crisis.3 In response to the
financial crisis, Congress passed laws aimed at boosting the availability of capital to small
businesses, beginning with the Troubled Asset Relief Program (TARP) in 2008. Table A1
in the Appendix provides a summary of these legislative efforts.

The availability of credit is one of the most fundamental issues facing a small
business and therefore has received much attention in the academic literature (see, e.g.,
Petersen and Rajan 1994; Berger and Udell 1995, 1998; Cole 1998; Cole, Goldberg,
and White 2004; Berger et al. 2005). In this article, we extend this literature by
analyzing data on small‐business lending collected by U.S. banking regulators to
provide new evidence on how the financial crisis affected bank lending to small
businesses. Our analysis reveals that from 2008 to 2011, small‐business lending
declined by $98 billion, or almost 15%, from $658 billion to only $560 billion.4 Small
commercial and industrial (C&I) lending declined by even more, falling by more than
17% over the same period. The bottom of the collapse did not occur until 2013, and the
recovery during 2014–2019 was anemic.

We also examine the relative changes in small‐business lending by banks that did,
and did not, receive funds from the TARP. As part of the TARP, the U.S. Treasury injected
more than $200 billion of capital into more than 700 U.S. banking organizations to stabilize
their subsidiary banks and promote lending, especially lending to small businesses. This
effort is more formally known as the Capital Purchase Program (CPP), which began in late
October 2008 with capital injections into the eight largest bank holding companies. With a
few notable exceptions, the success of the CPP in promoting lending in general, and small‐
business lending in particular, has been neglected until now.

Why is this analysis of importance? According to the U.S. Department of
Treasury and Internal Revenue Service, there were almost 33 million businesses that
filed taxes for 2012, of which 23 million were nonfarm sole proprietorships, 4 million
were S‐corporations, 3 million were partnerships, and 2 million were C‐corporations;
all but about 10,000 C‐corporations are privately held and the vast majority have
annual revenues less than $1 million.5 Small firms are vital to the U.S. economy.
According to the U.S. Small Business Administration (SBA), small businesses account
for 99.9% of all businesses, 48% of private‐sector employment, half of all U.S. private‐
sector employment, and produced 63% of net job growth in the United States between

2Using data from the Federal Reserve’s 1993, 1998, and 2003 Surveys of Small Business Finances
(SSBFs), Cole (2010) finds that about 60% of all small firms use some form of bank credit.

3The results of these Federal Reserve surveys can be downloaded from http://www.federalreserve.gov/
boarddocs/snloansurvey/.

4See Table A2 in the Appendix, which is based on annual data provided by the June Call Reports.
5See the U.S. Internal Revenue Service statistics for integrated business data at https://www.irs.gov/uac/soi-

tax-stats-integrated-business-data. The year 2012 is used for reference because it was the latest year for which
statistics were available at the time this article was written.
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1992 and 2013.6 Therefore, by better understanding how bank credit to small businesses
was affected by the financial crisis, we can help policy makers take actions that will lead to
more credit, which will translate into more jobs and faster economic growth.

Here, we provide new evidence on how successful, or more accurately, how
unsuccessful the CPP turned out to be. Our evidence shows that small‐business lending
by banks participating in the CPP fell even more than at banks not receiving funds from
the CPP. In other words, TARP banks took the taxpayers’ money but then cut back on
lending by even more than banks not receiving taxpayer dollars.

Figure I shows the amount of TARP money injected into the largest financial
institutions in 2008. On October 28, 2008, the 8 largest received $115 billion: Citibank,
JPMorgan Chase, and Wells Fargo each received $25 billion; Bank of America
received $15 billion; Goldman Sachs and Morgan Stanley (both primarily investment
rather than commercial banks) each received $10 billion; and Bank of New York and
State Street received $3 billion and $2 billion, respectively. On November 14, 2008, an
additional 21 banks received another $33.6 billion in TARP funds.

Figure II shows the percentage decline in small‐business lending from 2008 to
2011 at these same institutions.7 At 11 of the 16 large bank holding companies shown,
small‐business lending declined by more than 20%; at 13, by more than 10%; and all
16 reduced small‐business lending.

Moreover, these cutbacks in bank lending dwarfed other governmental efforts to
boost the amount of credit available to small businesses, such as the SBA’s 7a and 504
programs, which saw an increase of $10 billion following onset of the financial crisis.
Figures III and IV show use of the SBA’s 7a and 504 programs, respectively, over fiscal
years 2001–2011.

Additional analysis incorporating county‐year fixed effects reveals that the relative
declines in lending by TARP banks is due in part to differences in local‐market demand.
However, this analysis finds no evidence that TARP banks increased their small‐business
lending. In summary, these results show that the TARP’s CPP failed to boost bank small‐
business lending—one of its primary goals. We acknowledge that one cannot know how
much the TARP banks would have lent had they not participated in the CCP. Their
observed lending could be a significant increase over this counterfactual.

We contribute to the literature on the availability of credit to small businesses
in at least six important ways. First, we provide new evidence of how severely bank
lending to businesses, and especially small businesses, in the United States was
curtailed by the financial crisis. Both theory, dating back to Schumpeter (1934),8 and
more recent empirical research (e.g., King and Levine 1993a, 1993b; Rajan and
Zingales 1998) indicate that capital‐constrained firms grow more slowly, hire fewer

6See “Frequently Asked Questions,” Office of Advocacy, U.S. Small Business Administration (2016) at
https://www.sba.gov/sites/default/files/advocacy/SB-FAQ-2016_WEB.pdf. The SBA defines a small business as
“an independent firm with fewer than 500 employees.” We follow that definition in this article.

7We exclude Bank of New York, Goldman Sachs, Morgan Stanley, and State Street Bank because these
financial institutions had little or no presence in the small‐business loan market before the financial crisis.

8Aghion and Howitt (1988) provide a comprehensive exposition of Schumpeter’s (1934) theory of
economic growth.
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workers, and make fewer productive investments than firms using debt in their capital
structure. A better understanding of how the financial crisis affected bank lending to
small businesses should provide policy makers with guidance on how to tailor
economic and tax policies to boost bank lending to small firms, thereby increasing both
employment and gross domestic product (GDP).

Figure I. 2008 TARP Capital Injections. Large U.S. bank holding companies with $50+ billion in total assets.
Source: TARP Investment Transaction Reports, U.S. Treasury Department. [Color figure can be
viewed at wileyonlinelibrary.com]

Figure II. Percentage Change in Dollar Amount of Small‐Business Lending, 2008–2011. Large U.S. bank
holding companies with $50+ billion in total assets.
Source: Authors’ calculations based on Call Report data. [Color figure can be viewed at
wileyonlinelibrary.com]
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Figure III. U.S. Small Business Association 7(a) Program: Use versus Cap.
Sources: Budget of the U.S. Government; U.S. Small Business Administration appendix, various
fiscal years; and Congressional Research Service. [Color figure can be viewed at
wileyonlinelibrary.com]

Figure IV. U.S. Small Business Administration 504 Program: Use versus Cap FY2001–FY2011.
Sources: Budget of the U.S. Government; U.S. Small Business Administration appendix, various
fiscal years; and Congressional Research Service. [Color figure can be viewed at
wileyonlinelibrary.com]
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Second, we provide new evidence on the relation between capital adequacy
and bank lending. We document a strong and robust positive relation between a
bank’s capital ratio and its subsequent change in business lending. This has
important policy implications as bank regulators in both the United States and
around the world continue to consider raising minimum capital ratios for banks in
response to the outcome of the financial crisis. Our new evidence supports a move
to higher capital requirements and refutes claims by banking industry lobbyists that
higher capital requirements reduce bank lending. To the contrary, we show that
higher capital standards improve the availability of credit to U.S. firms, especially
to small businesses.

Third, we find a strong and significant negative relation between bank size and
small‐business lending. This has important policy implications as bank regulators consider
proposals to limit and/or reduce the size of banks. Our new evidence suggests that proposals
to reduce the size of the largest banks lead to more small‐business lending.

Fourth, we find a strong and significant negative relation between bank
profitability and business lending. This new evidence is consistent with moral hazard
induced by deposit insurance, which leads unprofitable banks to increase their risk
exposure so as to exploit the subsidy from deposit insurance.

Fifth, we find a strong and significant positive relation between our indicator
for de novo banks and business lending. This new evidence complements existing
studies of lending by de novo banks and suggests that regulators should enact policies
to encourage the formation of new banks as one way to increase business lending.

Finally, we provide new evidence on the track record of the CPP in boosting
bank lending to small firms. More than $200 billion in taxpayer dollars was invested in
this program, which officially ended April 3, 2011, with an expected loss (according to
the U.S. Congressional Budget Office) of more than $25 billion. Our results show that
this program failed to boost lending to small businesses, or to businesses of any size, by
banks that received capital injections.

II. Review of the Literature: Availability of Credit to Small Businesses

The issue of credit availability to small businesses has been studied by financial
economists for 60 or more years, dating back at least to Wendt (1947), who examines
availability of loans to small businesses in California. Since then, scores of articles have
addressed this issue.

We limit our review of the literature to the most prominent studies of bank
lending using bank‐level loan data that have appeared in the financial economics
literature during the past few years, especially those that use bank Call Report data on
small‐business loans.9 The study most closely related to ours from a methodological
viewpoint is by Peek and Rosengren (1998), who examine the impact of bank mergers

9There is also a related body of work on the availability of credit that relies on information on the SSBFs
(see, e.g., Petersen and Rajan 1994; Berger and Udell 1995, 1996, 1998; Cole 1998, 2008, 2009, 2010, 2013;
Cole, Goldberg, and White 2004; Cole and Sokolyk 2016).
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on small‐business lending.10 Like us, they examine the change in small‐business
lending (as measured by the ratio of small‐business loans to total assets) by groups of
banks subject to different “treatments.” In their study, the treatment is whether the bank
was involved in a merger, whereas in our study, the treatment is whether the financial
crisis had begun, as well as whether the bank participated in the CPP. Peek and
Rosengren find that small‐business lending of the consolidated bank postmerger
converges toward the small‐business lending of the premerger acquirer rather than that
of the premerger target. Their study also makes clear the importance of adjusting for
bank mergers over time.

Another closely related study is by Berger and Udell (2004), who examine
changes in bank lending to test what they call the “institutional memory”
hypothesis. They construct a bank‐level data set that spans 20 years—from 1980
through 2000—and calculate the annual change in the outstanding amounts of
commercial loans, which they use as their primary dependent variable. They regress
this dependent variable against a set of explanatory variables designed to measure
institutional memory (their primary variable of interest), as well as variables
designed to measure the health of the bank and overall loan demand. Berger and
Udell (2004) do not examine small‐business loans or the impact of the recent
financial crisis on bank lending.

Ivashina and Scharfstein (2010) use loan‐level data from DealScan to analyze
changes in the market for large, syndicated bank loans. Their focus is on whether
banks, more vulnerable to contagion following the failure of Lehman Brothers, reduced
their lending by more than other banks. As they note, both DealScan and the regulatory
database on bank loans that we use capture only a portion of total bank lending to
businesses. In that respect, our study is complementary to theirs. They cover large,
syndicated loans that often are securitized and do not appear on bank balance sheets,
whereas we cover smaller, nonsyndicated loans that are not securitized but remain on
the balance sheets of bank lenders.

Chu, Zhang, and Zhao (2019) and Berger, Makaew, and Roman (2019) also
use DealScan data to examine syndication patterns for business loans. Chu, Zhang, and
Zhao find that well‐capitalized banks make larger contributions to loans than those
with less capital. Hence, as TARP funding provided more capital, participating banks
increased their contributions to syndicated loan transactions. Berger, Makaew, and
Roman analyze contract terms for these larger loans around the financial crisis. They
determine that TARP funding allowed borrowers to obtain more favorable provisions
through credit spreads, loan amounts, maturity, collateral requirements, and covenants,
suggesting that capital injections lead to an increase the syndicated loan supply.

Kwan (2010) looks at the financial crisis and bank lending, but does so by
analyzing changes in rates on C&I loans, using data from the Federal Reserve’s
Survey of the Terms of Bank Lending (STBL). The STBL covers loans originated

10Several studies examine how mergers affect small business lending (Berger et al. 1998; Cole and
Walraven 1998; Ely and Robinson 2001; Strahan and Weston 1998), but the methodologies in those studies
differ from the methodology used here. In addition, many of those studies examine data from the Survey of
Terms of Bank Lending rather than from the June Call Reports.
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by a panel of about 340 banks that consists of most of the largest banks, and a
stratified‐random sample of smaller banks. Again, our study can be viewed as a
complement to Kwan’s study. He examines price effects, whereas we analyze the
quantity effects of the financial crisis. Although Kwan does not focus on small‐
business loans, he does present information on small loans that is available from
the STBL.

Li (2013) also looks at how the financial crisis affected bank lending, but her
focus is on total loan growth by banks that participated in the CPP. She finds that CPP
investments boosted bank lending at capital‐constrained banks by 6.41% per annum.
However, her analysis looks at changes in lending only from 2008Q3 to 2009Q2, so it
does not exploit the panel nature of bank data nor does it capture the full effects of the
financial crisis.

Cornett et al. (2011) analyze how the financial crisis affected bank lending but
focus on the role of liquidity‐risk management. They find that banks holding more
illiquid assets, funded by sources other than core deposits and equity, reduced lending
more than other banks to increase their liquid assets. They also find that banks with
greater unused loan commitments increased lending by more than other banks, as
borrowers drew down preexisting lines of credit when other sources of funding had
dried up. Cornett et al. look only at total lending, whereas we focus on business lending
and, in particular, small‐business lending. Also, Cornett et al. do not adjust their data
for mergers; instead, they simply remove all banks whose assets grew by more than
10% in a quarter. We estimate that this would exclude a significant number of
observations during the sample period.

Black and Hazelwood (2013) examine the impact of the TARP on bank
lending, as we do, but from a different perspective. Using data from the Fed’s STBL,
they analyze the risk ratings of individual commercial loans originated during the
crisis. They find that risk taking increased at large TARP banks but declined at small
TARP banks, whereas lending, in general, declined.

Duchin and Sosyura (2014) also analyze the effect of the CPP on bank lending
and risk taking. Using data on individual mortgage applications, they find that the
change in mortgage originations was no different at TARP banks than at non‐TARP
banks with similar characteristics, but that TARP banks increased the riskiness of their
lending relative to non‐TARP banks. Duchin and Sosyura find similar results for large
syndicated corporate loans.

Mills and McCarthy (2014) assess the access to credit by small businesses
during the postcrisis recovery years and how technology may play an important future
role. They argue that structural barriers are at play, such as ongoing consolidation in
the banking industry and high transaction costs of small‐dollar‐value loans, which
impede bank lending to small businesses. They posit that emerging online lenders use
technology to mitigate these structural barriers by providing an alternative supply of
small business credit. They estimate that online lenders made about $5 billion in small‐
business loans during 2014 and were growing at 175% per year.

Jagtiani and Lemieux (2016) use Federal Financial Institutions Examination Council
(FFIEC) Call Report data on the amount of small‐business loans outstanding at depository
institutions to document how, since the 1990s, the market share of small‐business loans has
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risen at large banks at the expense of community banks. This trend accelerated following
onset of the financial crisis in 2008. They also find that during the run‐up to the financial
crisis, when housing prices were rising rapidly, small businesses increased the use of home
equity lines of credit to fund their operations.

Amel and Mach (2017) assess the success of the Small Business Lending Fund
(SBLF), implemented as part of the 2010 Small Business Jobs Act, in providing loans to
small businesses. Using FFIEC Call Report data, they find that among community banks and
thrift institutions, those that received SBLF injections increased small‐business lending by
about 10% more than those that did not. However, Amel and Mach argue that this difference
in loan growth was already present in the two groups before the capital injections and that
statistically the SBLF did not materially change the volume of small‐business lending.

Chavaz and Rose (2019) consider the political nature of TARP allotments. They
find that after receiving capital injections, TARP recipients issued significantly more
mortgage and small‐business loans within the congressional district of their headquarters
compared to surrounding areas. As a result, loan performance was worse in these areas,
highlighting issues caused by political pressure. These impacts were magnified if the
district’s congressperson had more political influence or greater ties to the financial industry.

Bassett, Demiralp, and Lloyd (2020) take an all‐encompassing approach to
evaluate government support in the wake of the financial crisis. Their data set
aggregates five debt and equity support programs that affected bank operations,
determining that these programs helped reduce the number of bank failures but did not
meaningfully increase the availability of credit to borrowers. Using loan data from the
FFIEC Call Reports, Bassett, Demiralp, and Lloyd find that neither total, C&I, nor
commercial real estate (CRE) loan growth was significantly greater at institutions that
received government funding, compared with those that did not.

III. Data

To conduct this study, we use data from several sources. Our primary source of data is
the FFIEC’s quarterly financial reports of income and condition that are filed by each
commercial bank in the United States, which are known to bank researchers as Call
Reports.11 As part of the FDIC Improvement Act of 1991, which was passed to address
regulatory shortcomings identified during the last major banking crisis, banking
regulators were directed (in Section 122) to begin collecting annual data on lending to
small businesses and small farms.12 To comply with this requirement, beginning in

11The FFIEC is an interagency body that, among other duties, collects periodic financial information filed
by depository institutions (known informally as “Call Reports”) on behalf of the Federal Reserve System, the
FDIC, and the Office of the Comptroller of the Currency (OCC). At the time this article was written, the Call
Report data from 1976 through 2010 were freely available to the public for download from the website of the
Federal Reserve Bank of Chicago at http://www.chicagofed.org/webpages/banking/financial_institution_reports/
commercial_bank_data.cfm. At the time this article was written, Call Report data for 2011 and later years were
freely available to the public for download from the website of the FFIEC at https://cdr.ffiec.gov/public/PWS/
DownloadBulkData.aspx.

12See the text of Section 122 at http://www.fdic.gov/regulations/laws/rules/8000-2400.html.
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1992, the June Call Report includes a section that gathers information on small‐
business lending—Schedule RC‐C Part II: Loans to Small Businesses and Small
Farms. The schedule collects information on the number and amount of loans
outstanding secured by nonfarm nonresidential properties/C&I loans with original loan
amounts of (1) less than $100,000, (2) $100,000 to $250,000, and (3) $250,000 to $1
million. These are the two primary types of commercial loans made by commercial
banks and correspond to items collected in Part I of Schedule RC‐C, which provides
the amounts of all loans secured by nonfarm nonresidential properties/C&I loans.13

Table A2 in the Appendix presents statistics on selected variables from the June Call
Reports from 1994 to 2011 by bank asset‐size class, including total assets, total loans,
total C&I loans, total CRE loans, total small‐business loans, total small C&I loans, and
total small CRE loans. Table A3 presents information on the same variables but
expressed as percentages of annual industry total assets. In 2009, the decision was
made to change the reporting frequency from annually to quarterly.14 Quarterly
reporting of Section RC‐C Part II began with the March 2010 Call Report.

It is important to account for the effect of mergers in calculating changes in bank
balance‐sheet data over time. During our 1994–2011 sample period, more than 9,000 banks
disappeared via mergers. This means that about 6% of our bank‐year observations are
affected by these mergers. To account for the impact of mergers on the balance sheet of
acquiring banks, we employ the following procedure. We identify the acquirer and target, as
well as the date of each acquisition, using information from the FDIC’s Institution Directory
—our second data source.15 We then use this information to combine the values of each
dollar‐denominated item reported in the period before the merger. For example, if Bank A
acquires Bank B during year t−0, we sum the values of dollar‐denominated items for Bank A
and Bank B during year t−1. We then calculate the change in dollar‐denominated items for
Bank A as the reported values for year‐end t−0 and the sum of values for Bank A and Bank
B for year‐end t−1. This ensures that the changes in the loan variables that we measure are
the result of changes in lending, and not the result of mergers.

Our third source of data is information on the TARP found on the website of
the U.S. Treasury, where we obtain information on which banks participated in the
CPP.16 One of the stated goals of the CPP was to encourage lending to small
businesses. We identify 743 transactions totaling to $205 billion in capital injections
from October 28, 2008 through December 31, 2009. After accounting for multiple

13The schedule also identifies banks that make a substantial percentage of their business loans in original
amounts less than $100,000. There are about 1,000 such banks. For these banks, the values of business loans
from Part I of Schedule RC‐C are used as the values of small‐business loans.

14See Notices in the Federal Register, Vol. 72, No. 245 (Wednesday, December 23, 2009) at http://www.
ffiec.gov/PDF/FFIEC_forms/FFIEC031_FFIEC041_20091223_ffr.pdf.

15At the time this article was written, the FDIC’s Institution Directory was available for download from the
webpages of the FDIC at https://www7.fdic.gov/idasp/advSearch_warp_download_all.asp?intTab=1. This
directory includes the FDIC Certificate Number of each inactive bank along with the certificate number of its
acquirer.

16At the time this article was written, this information was freely available to the public for download at the
website of the U.S. Treasury at https://www.treasury.gov/initiatives/financial-stability/reports/Pages/TARP-
Investment-Program-Transaction-Reports.aspx. We use the December 31, 2011 version of the report.
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transactions, we identify 703 institutions that received injections, of which 61 are office
of thrift supervision (OTS) regulated thrifts, which file different Call Reports; hence,
we exclude them from our analysis. This leaves 642 institutions in our TARP sample,
but many of these are multibank holding companies. We match these institutions to a
list of bank holding companies taken from the December 2008 Federal Reserve’s
Consolidated Financial Statements for Bank Holding Company Report FR Y9‐C (our
fourth source of data), downloaded from the website of the Federal Reserve Bank of
Chicago.17 Finally, we merge the “high‐holder” codes of these banks with the June
2008 FFIEC Bank Call Report to obtain a TARP sample of 911 FDIC‐insured banks.
We then merge these banks with the June 2009 FFIEC Bank Call Report, which is our
first post‐TARP data point. This reduces our TARP sample to 864 banks for which we
can calculate changes in lending from before the TARP.

IV. Methodology

Univariate Tests

To provide new evidence on how the financial crisis affected bank lending to small
businesses, we employ both univariate and multivariate tests. First, we use graphs and
univariate statistics to analyze both the level and changes in the dollar amounts of
small‐business lending in aggregate and by bank size. Figure V shows that the dollar
amounts of total business loans continued to rise after the crisis began in 2008 but
declined from 2009 to 2011. In contrast, the dollar amounts of C&I loans dropped
significantly from 2008 to 2009 and continued to drop in 2010, falling by a total of
more than 18% from a high of $1.2 trillion; C&I lending rose slightly in 2011. Over
this same period, total assets increased by more than $650 billion, or almost 6%, but
instead of making new loans, banks invested in government securities.

As shown in Figure VI, the dollar amounts of total small‐business lending
declined by about 15%, or $98 billion from 2008 to 2011. Just over half of this decline
($53 billion) was in small C&I loans with the remainder ($44 billion) in small CRE
loans. Almost half of this decline occurred at banks with less than $1 billion in assets.

In addition to looking at small‐business lending by bank size, we examine how
participation in the CPP affected small‐business lending by those banks that did, and
those that did not, receive capital injections.

Multivariate Tests

We conduct multivariate tests on the data. More specifically, we use a variation of the
difference‐in‐difference methodology, which dates back to the seminal study by
Ashenfelter and Card (1985), to analyze differences in lending by TARP versus non‐
TARP banks. Imbens and Wooldridge (2007) explain the methodology as follows:

17As the time this article was written, the Y9C data were freely available to the public for download from
the website of the Federal Reserve Banks of Chicago at https://www.chicagofed.org/banking/financial-
institution-reports/bhc-data.
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Figure V. Amounts of Commercial Bank Business Loans 2001–2011.
Source: Authors’ calculations based on Call Report data. [Color figure can be viewed at
wileyonlinelibrary.com]

Figure VI. Amounts of Commercial Bank Small‐Business Loans 2001–2011.
Source: Authors’ calculations based on Call Report data. [Color figure can be viewed at
wileyonlinelibrary.com]
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The simplest set‐up is one where outcomes are observed for two groups for two time
periods. One of the groups is exposed to a treatment in the second period but not in
the first period. The second group is not exposed to the treatment during either
period. In the case where the same units within a group are observed in each time
period, the average gain in the second (control) group is subtracted from the average
gain in the first (treatment) group. This removes biases in second‐period
comparisons between the treatment and control group that could be the result from
permanent differences between those groups, as well as biases from comparisons
over time in the treatment group that could be the result of trends. (p. 1)

We use participation in the TARP to classify banks into treatment and control
groups: both groups are exposed to an exogenous shock—the onset of the financial
crisis. We estimate the difference in the change in the stock and flow of business
lending for each group using a fixed‐effects panel‐data regression model.

We use this fixed‐effects regression model to explain three measures of small‐
business lending: (1) the year‐over‐year percentage change in the dollar value of small‐
business loans (as measured by Berger and Udell 2004), (2) the year‐over‐year change in the
ratio of small‐business loans to total assets (as measured by Peek and Rosengren 1998), and
(3) the natural logarithm of the dollar value of small‐business loans.

Our first measure enables us to test whether banks increased or decreased the
absolute amount of lending, whereas our second measure enables us to test whether
banks increased or decreased their small‐business lending relative to their allocation of
assets to other purposes. If banks proportionately decreased all assets to boost their
capital ratios, we would see a decline in our first measure but no change in our second
measure. If banks disproportionately decreased lending to small businesses, we would
see declines in both measures.

Our third measure is closely related to our first measure because we include the
lagged value of the dependent variable as a control variable. If we constrain the coefficient
on this control variable to be 1.00, the model would be algebraically equivalent to our first
model. Essentially, our first model imposes this coefficient constraint, whereas our third
model relaxes this constraint. Our general fixed‐effects model takes the form:

β β β

β Є

= + × + × ×

+ × +

− −

−

Small Bus Loans Treatment Treatment Postcrisis

Controls

.

,

i t i t i t

k i t i t

, 0 1 , 1 2 , 1

, 1 , (1)

where Small Bus. Loansi, t is one of our three measures of small‐business lending:

1. Chg. Small Bus. Loansi,t is the year‐over‐year percentage change in the dollar value
of small‐business loans outstanding reported by bank i at time t−0 and the dollar
value of small‐business loans outstanding reported by bank i at time t−1.

2. Chg. Small Bus. Loans/Total Assetsi,t is the year‐over‐year change in the ratio of the
dollar value of small‐business loans outstanding to the dollar value of total assets
reported by bank i at times t−0 and t−1.
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3. Ln(Small Bus. Loans)i,t is the natural logarithm of the dollar value of small‐business
loans outstanding reported by bank i at time t−0.

We also analyze separately the two components of total small‐business
lending: small C&I loans and small CRE loans. We estimate equation (1) for each
component, and for each of the three measures of small‐business lending.

In addition, we analyze business lending to firms of all sizes—total business
lending, which we define as total CRE lending plus total C&I lending. Again, we use the
three alternative lending measures—percentage change in the amount of lending, the
change in the ratio of total lending to total assets, and the log of the amount of lending.

β β β

β Є

= + × + ×

× + × +

−

− −

Total Business Loans Treatment Treatment

Postcrisis Controls ,

i t i t

i t k i t

, 0 1 , 1 2

, 1 , 1 i,t (2)

where Total Business Loansi,t is one of our three measures of business lending by bank
i in period t to firms of all sizes:

1. Chg. Business Loansi,t is the year‐over‐year percentage change in the dollar value of
all business loans outstanding reported by bank i at time t−0 and the dollar value of
all business loans outstanding reported by bank i at time t−1.

2. Chg. Busines Loans/Total Assetsi,t is the year‐over‐year change in the ratio of the
dollar value of all business loans outstanding to the dollar value of total assets
reported by bank i at times t−0 and t−1.

3. Ln(Business Loans)i,t is the natural logarithm of the dollar value of all business
loans outstanding at bank i during period t−0.

As with small‐business lending, we analyze separately the two components of
total business lending: all C&I loans and all CRE loans. We estimate equation (2) for
each component and for each of the three measures of business lending.

By comparing our results for small‐business lending with our results for all
business lending, we can provide evidence regarding whether declines in small‐
business lending were more, or less, severe than declines in total business lending.

In our fixed‐effects model, the vector β0 includes a set of dummy variables for
each bank and for each period. Standard errors are clustered at the bank level. The bank
dummies control for the effects of each bank’s time‐invariant characteristics on
lending, and the time dummies measure the amount of lending that cannot be
accounted for by bank dummies and other control variables in each period. Therefore,
the coefficients of the time dummies capture unexplained changes in lending for each
period. We use 2007 as the relative reference point—the year before the crisis. We use
the time dummies for periods after the onset of the crisis to measure changes in lending
due to the crisis. However, it is important to note that these dummies capture changes
in lending due to both changes in demand conditions and changes in supply conditions.

We define Treatmenti,t−1 as a treatment variable expected to affect lending.
This variable enables us to test whether the impact of the financial crisis differed across
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treated and untreated banks. We use TARP as our treatment, which equals 1 if a bank
began to participate in the TARP’s CPP during the 12 months prior, and 0 otherwise.

To determine whether changes in lending, following the onset of the financial crisis
in 2008, were due to participation in the TARP, we set Postcrisis equal to 1 for 2009–2011,
and 0 for all other years. We then interact Postcrisis with our treatment variable TARP
(TARP × Postcrisis). The coefficient β2 measures the average annual change in lending for
2009–2011 after the onset of the crisis associated with participation in the TARP. If the
financial crisis led banks participating in the TARP to reduce lending more than non‐TARP
banks, as we hypothesize, β2 should be negative and statistically significant.

We define a vector Controlsi,t−1, which includes a set of bank‐level control variables
measured as of period t−1. We choose our bank‐level control variables based on previous
research. First, we follow Peek and Rosengren (1998) and Berger and Udell (2004) by
including various measures of financial health as captured by proxies for components of the
CAMELS supervisory ratings system: capital, asset quality, earnings, and liquidity. More
specifically, we include Total Equity; nonperforming loans (NPLs), defined as the sum of
loans past due 30–89 days and still accruing interest, loans past due 90 days or more and still
accruing interest, nonaccrual loans, and other real estate owned (OREO); Net Income; and
Liquid Assets, defined as cash and due from banks, plus Fed Funds purchased and securities
purchased under reverse repurchase agreements, plus securities held to maturity, plus
securities available for sale. As an alternative measure of asset quality, we follow Berger and
Udell (2004) in using the allowance for loan and lease loss (Loss Reserves). Each is
measured as of the previous year and expressed as a percentage of total assets. We expect a
positive relation between bank health and changes in business lending; therefore, we expect
positive coefficients on Total Equity, Net Income, and Liquid Assets, and negative
coefficients on NPLs and Loss Reserves.

Next, we follow Cornett et al. (2011) by including Core Deposits, defined as
the ratio of core deposits to total assets as of the previous year, and Commitments,
defined as the ratio of business loan commitments to total credit commitments where
total credit commitments is defined as the sum of total assets and total loan
commitments. Cornett et al. argue that banks responded to the liquidity shock that
accompanied the financial crisis by reducing new loan originations, and that banks
exposed to more liquidity risk reduced lending by more than other banks. They proxy
liquidity exposure on the asset side of the balance sheet by the ratios of illiquid assets
to total assets and loan commitments to total credit, and on the liability side of the
balance sheet by the ratios of total equity to assets and core deposits to assets.

On the asset side, banks with more illiquid assets and more loan commitments
want to reduce new loan commitments to reduce their liquidity risk from having to
fund new loans drawn on existing commitments. On the liability side, banks with less
equity and fewer core deposits want to reduce new loan commitments to reduce their
liquidity risk from having to fund new loans drawn on existing commitments at a time
when other sources of funds, such as wholesale deposits and short‐term borrowing, had
dried up. Consequently, we expect a positive coefficient on each of these variables.

Cornett et al. (2011) also argue that it is important to control for Bank Size
because depositors and investors may prefer the safety of too‐big‐to‐fail institutions.
This gives larger banks a funding advantage during times of crisis, lessening their need
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to reduce new loan commitments. We include the natural logarithm of total assets as of
the prior year as our measure of bank size. During normal times, small‐business
lending is less important to larger banks, so we expect a negative relation between bank
size and changes in small‐business lending. We have no expectation regarding the
relation between bank size and total business lending.

We also include De Novo, an indicator for de novo banks, which we define as a
bank in operation for less than five years as of time t−0, because newly chartered banks
start with virtually 100% cash on the asset side of the balance sheet and then quickly
replace cash with new loans as they develop lending relationships. Consequently, we
expect loan growth to be much more rapid at such banks.18

We control for the amount of outstanding loans corresponding to each of our
six dependent variables, expressed as a percentage of assets. Banks with extremely
high exposure to a particular loan category are less likely to increase lending in that
loan category and are constrained at the high end by 100% and at the low end by 0%.
We expect a negative coefficient on each of these variables.

We define our variables in Table 1. In Table 2, we present descriptive statistics
for our analysis variables based on the full sample from 1994 to 2011. Over this full
18‐year period, the median bank grew its small‐business lending portfolio by about
6.4% per year, but this was in line with asset growth, as the median change in the ratio
of small‐business loans to total assets did not grow per year. In contrast, the median
bank grew its total business portfolio by about 9% per year and increased the median
ratio of business loans to total assets by 2.1% per year. Among our control variables,
we see that the median bank allocated 15.1% of assets to small‐business loans, 19.5%
to all business loans, and 33.3% to liquid assets. On the liability side, we see that the
median bank funded 52.8% of its assets with core deposits and 9.6% with total equity.

In Table 3, we present descriptive statistics from June 2009 for our subsamples of
TARP and non‐TARP banks, where change variables are calculated from June 2008 to
June 2009, and level variables are calculated as of June 2008. First, with respect to the
control variables, we see strong differences in the two subsamples. On average, TARP
banks are about twice as large as non‐TARP banks ($1.09 billion vs. $450 million) in terms
of assets, are less liquid in terms of liquid assets to total assets (20.7% vs. 29.9%) and core
deposits to total assets (32.3% vs. 44.2%), are less profitable in terms of return on assets
(ROA) (41 basis points vs. 70 basis points), are less well capitalized as measured by total
equity to total assets (11.4% vs. 12.0%), and are much more exposed to business loans as a
percentage of assets (34.2% vs. 25.2%).

With respect to the dependent variables, we see that, on average, TARP banks
grew their small‐business loan portfolios more slowly than non‐TARP banks (4.6% vs.
6.4%) and actually decreased their allocation of assets to small‐business loans by 4.4%
whereas non‐TARP banks decreased theirs by 0.2%. TARP banks grew their total business
loans more quickly than non‐TARP banks (10.5% vs. 9.4%) but grew their allocation of

18In addition, Goldberg and White (1998) and Goldberg and DeYoung (1999) find that de novo banks
allocate a higher portion of their assets to small‐business loans than do similar mature banks and that there is a
negative relation between bank age and small‐business lending.
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assets to business loans more slowly than non‐TARP banks (0.6% vs. 2.5%). Note that this
is only for 2009, not for 2009–2011.

V. Hypotheses

Our primary hypotheses revolve around factors expected to explain changes in small‐
business lending following the onset of the crisis during 2008.

H1. Small‐business lending declined following the onset of the financial crisis.

TABLE 1. Definition of Variables from FFIEC Call Report.

Variable Definition from FFIEC Call Report

Total Small Bus. Loans SBL= SUM(SBLCNI, SBLCRE)
Small C&I Loans If RCON6999 EQ 0, then SBLCNI= SUM(RCON5571, RCON5573,

RCON5575), else SBLCNI=RCON1766
Small CRE Loans If RCON6999 EQ 0, then SBLCRE= SUM(RCON5565, RCON5567,

RCON5569), else SBLCRE=RCON1480
Bus. Loans BL= SUM(RCON1766, RCON1480)
C&I Loans CNI=RCON1766
CRE Loans CRE=RCON1480
Liq. Assets LIQ= SUM(CASH, FFP, SECAFS, SECHTM);
Cash & Due From CASH= SUM(RCFD0071, RCFD0081);
Fed Funds Purchased/SEC

Purchased
If YEAR LE 2001, then FFS=RCFD1350; if YEAR GT 2001, then
FFS= SUM(RCFDB987, RCFDB989)

Securities Held to Maturity SECHTM=RCFD1753
Securities Available for Sale SECAFS=RCFD1773
Total Equity EQUITY=RCFD3210
NPLs NPL= SUM(PD90, NA, REO)
PD90 PD90=RCON1407
Nonaccrual NA=RCON1406
OREO OREO=RCFD2150
Loss Reserves ALL=RCFD3123
Net Income NETINC=RIAD4340
Bus. Commitments BCOMMIT= SUM(RCFD3816, RCFD3817, RCFD3818, RCFD6550)
Total Commitments TCOMMIT=RCFD3423
Core Deposits CORE= SUM(RCON2215,RCON6648)
Total Assets TA=RCFD2170
Total Loans TL=RCFD1400
Total Credit TC= SUM(TA, TCOMMIT)
TARP TARP= 1 if bank received TARP injection during 2008–2009, and 0

otherwise
TARP × Postcrisis TARP × Postcrisis = 1 if a bank received a TARP injection anytime from

2008 to 2009 and the year is after the date of injection, and 0 otherwise
TARP/Assets BHC TARP Amount/BHC RCFD2170
TARP/Equity BHC TARP Amount/BHC RCFD3210
YEAR YEAR= FLOOR(DATE/10000)
De Novo DENOVO=YEAR − FLOOR(RSSD9950/10000)

Note: Definitions of analysis variables are taken from the Federal Financial Institutions Examination Council
(FFIEC) Call Reports for June 1993–June 2011. RCON and RCFD variables refer to official FFIEC Call Report
variables. Call Reports can be downloaded from http://www.ffiec.gov/ffiec_report_forms.htm.
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We expect that small‐business lending, in general, declined following the onset
of the financial crisis as banks sought to boost their capital ratios by reducing bank
loans in general and small‐business loans in particular. This implies that the
coefficients of the three year fixed effects corresponding to Postcrisis (2009, 2010, and
2011) in equation (1) are negative and significant.

H2. Total business lending declined following the onset of the financial crisis.

TABLE 2. Descriptive Statistics for Full Sample.

Variable Median Mean Min. Max.

Dependent variables
Pct. Chg. Small Bus. Loans 0.064 0.111 −1.000 1.000
Pct. Chg. Small C&I Loans 0.059 0.125 −1.000 1.000
Pct. Chg. Small CRE Loans 0.072 0.156 −1.000 1.000
Chg. Ratio Small Bus. Loan to Assets 0.000 0.033 −1.000 1.000
Chg. Ratio Small C&I Loan to Assets −0.010 0.051 −1.000 1.000
Chg. Ratio Small CRE Loan to Assets 0.007 0.085 −1.000 1.000
Log of Small Bus. Loans 9.645 9.466 0.000 17.419
Log of Small C&I Loans 8.752 8.539 0.000 16.730
Log of Small CRE Loans 8.951 8.553 0.000 17.053
Pct. Chg. Bus. Loans 0.089 0.133 −1.000 1.000
Pct. Chg. C&I Loans 0.077 0.138 −1.000 1.000
Pct. Chg. CRE Loans 0.101 0.179 −1.000 1.000
Chg. Ratio Bus. Loans to Assets 0.021 0.052 −1.000 1.000
Chg. Ratio C&I Loans to Assets 0.006 0.063 −1.000 1.000
Chg. Ratio CRE Loans to Assets 0.033 0.105 −1.000 1.000
Log of Bus. Loans 9.802 9.722 0.000 19.173
Log of C&I Loans 8.863 8.738 0.000 18.633
Log of CRE Loans 9.121 8.832 0.000 18.300

Control variables
Ratio of Small Bus. Loans to Assets 0.151 0.168 0.000 0.978
Ratio of Small C&I Loans to Assets 0.067 0.080 0.000 0.978
Ratio of Small CRE Loans to Assets 0.073 0.088 0.000 0.775
Ratio of Bus. Loans to Assets 0.195 0.218 0.000 0.978
Ratio of C&I Loans to Assets 0.080 0.096 0.000 0.978
Ratio of CRE Loans to Assets 0.097 0.122 0.000 0.857
Ratio of Equity to Assets 0.096 0.111 −0.062 1.000
Ratio of NPLs to Assets 0.008 0.014 0.000 0.467
Ratio of Net Income to Assets 0.011 0.010 −0.040 0.040
Ratio of Liq. Assets to Assets 0.333 0.354 0.000 1.000
Ratio of Bus. Commitments to Credit 0.056 0.067 0.000 0.993
Ratio Core Deposits to Assets 0.528 0.503 0.000 0.947
Log of Assets 11.360 11.511 4.682 21.232
De Novo 0.000 0.066 0.000 1.000

TARP indicators
TARP × Postcrisis 0.000 0.016 0.000 1.000
TARP/Assets 0.000 2.021 0.000 235.802
TARP/Equity 0.000 20.678 0.000 2,606.425

Note: Descriptive statistics are for analysis variables from 1993 to 2011. Data are taken for each bank in each
year from the June Federal Financial Institutions Examination Council (FFIEC) Call Report. The total number of
observations is 151,597. For each variable, the table presents the median, mean, minimum, and maximum.
Change variables are winsorized at 100%. Net income to assets is winsorized at −400 and +400 basis points.
Variable definitions are provided in Table 1. TARP × Postcrisis, 1 if a bank received TARP injection during
2008‐2009 and the year is after date of injection, and equal to zero otherwise.
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We expect that business lending, in general, declined following the onset of the
financial crisis as banks sought to boost their capital ratios by reducing bank loans.
This implies that the coefficients of the three year fixed effects corresponding to
Postcrisis (2009, 2010, and 2011) in equation (2) are negative and significant.

TABLE 3. Descriptive Statistics: TARP versus Non‐TARP Banks.

All Banks Non‐TARP TARP

Variable Mean SE Mean SE Mean SE Diff. t‐Stat.

Dependent variables
Pct. Chg. Small Bus. Loans 0.062 0.003 0.064 0.004 0.046 0.010 0.018 1.747
Pct. Chg. Small C&I Loans 0.048 0.004 0.049 0.005 0.042 0.013 0.007 0.497
Pct. Chg. Small CRE Loans 0.122 0.004 0.122 0.005 0.122 0.013 −0.001 −0.038
Chg. Ratio Small Bus. Loan to Assets −0.006 0.003 −0.002 0.003 −0.044 0.008 0.042 4.840***
Chg. Ratio Small C&I Loan to Assets −0.015 0.004 −0.011 0.004 −0.042 0.012 0.031 2.444*
Chg. Ratio Small CRE Loan to Assets 0.057 0.004 0.060 0.004 0.039 0.012 0.021 1.596
Log of Small Bus. Loans 9.925 0.021 9.780 0.020 11.103 0.081 −1.323 −15.832***
Log of Small C&I Loans 8.871 0.023 8.722 0.023 10.086 0.086 −1.364 −15.393***
Log of Small CRE Loans 9.192 0.025 9.049 0.025 10.358 0.090 −1.309 −14.058***
Pct. Chg. Bus. Loans 0.095 0.003 0.094 0.003 0.105 0.008 −0.011 −1.272
Pct. Chg. C&I Loans 0.052 0.004 0.051 0.004 0.063 0.012 −0.012 −0.941
Pct. Chg. CRE Loans 0.160 0.004 0.156 0.004 0.195 0.011 −0.039 −3.361***
Chg. Ratio Bus. Loans to Assets 0.023 0.002 0.025 0.003 0.006 0.006 0.019 2.844**
Chg. Ratio C&I Loans to Assets −0.013 0.004 −0.011 0.004 −0.028 0.010 0.017 1.503
Chg. Ratio CRE Loans to Assets 0.092 0.004 0.091 0.004 0.101 0.010 −0.010 −0.940
Log of Bus. Loans 10.375 0.023 10.184 0.023 11.921 0.087 −1.737 −19.274***
Log of C&I Loans 9.184 0.025 8.995 0.025 10.714 0.093 −1.719 −17.935***
Log of CRE Loans 9.699 0.028 9.507 0.028 11.258 0.096 −1.751 −17.433***

Control variables
Ratio of Small Bus. Loans to Assets 0.168 0.001 0.168 0.001 0.169 0.004 −0.001 −0.155
Ratio of Small C&I Loans to Assets 0.070 0.001 0.070 0.001 0.068 0.002 0.002 0.994
Ratio of Small CRE Loans to Assets 0.099 0.001 0.098 0.001 0.101 0.003 −0.003 −0.951
Ratio of Bus. Loans to Assets 0.262 0.002 0.252 0.002 0.342 0.005 −0.090 −16.129***
Ratio of C&I Loans to Assets 0.094 0.001 0.091 0.001 0.121 0.003 −0.030 −9.167***
Ratio of CRE Loans to Assets 0.168 0.001 0.161 0.001 0.222 0.004 −0.061 −13.597***
Ratio of Equity to Assets 0.119 0.001 0.120 0.001 0.114 0.003 0.006 1.668
Ratio of NPLs to Assets 0.022 0.000 0.022 0.000 0.021 0.001 0.001 1.741
Ratio of Net Income to Assets 0.007 0.000 0.007 0.000 0.004 0.000 0.003 6.918***
Ratio of Liq. Assets to Assets 0.289 0.002 0.299 0.002 0.207 0.005 0.092 17.296***
Ratio Bus. Commitments to Credit 0.081 0.001 0.077 0.001 0.108 0.002 −0.031 −12.513***
Ratio Core Deposits to Assets 0.429 0.002 0.442 0.002 0.323 0.005 0.119 23.235***
Log of Assets 11.940 0.016 11.777 0.015 13.262 0.064 −1.485 −22.626***
De Novo 0.091 0.003 0.087 0.004 0.119 0.011 −0.032 −2.631**

Note: Descriptive statistics (means and standard errors) are for analysis variables based on data from June 2009
Federal Financial Institutions Examination Council (FFIEC) Call Reports. Statistics are presented for all banks
and separately for 6,481 non‐TARP (Troubled Asset Relief Program) banks and 798 TARP banks that received
capital injections by the time of their June 2009 Call Report. The last column reports the results of a t‐test for
differences in the means of the non‐TARP and TARP banks. Change variables are measured from June 2008 to
June 2009 and are winsorized at 100%. Other variables are measured as of June 2008. Net income to assets is
winsorized at −400 and +400 basis points. Variable definitions are provided in Table 1.
***Significant at the 1% level.
**Significant at the 5% level.
*Significant at the 10% level.
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H3. Small‐business lending declined by a greater percentage than total
business lending following the onset of the financial crisis.

Following the onset of the financial crisis, we expect that small‐business lending declined by
a greater percentage than did total business lending as banks sought to boost their capital
ratios by reducing bank loans in general and small‐business loans in particular. We expect
that banks would be more loyal to their large customers than to their small customers, and
that this would be more pronounced at large banks than at small banks. This implies that the
expected differences in the coefficients of the three year fixed effects corresponding to
Postcrisis (2009, 2010, and 2011) in equations (1) and (2), that is, the differences in the
change in small‐business lending and the change in total business lending, are positive and
significant.

H4. The decline in small‐business lending was smaller at TARP banks than at
non‐TARP banks following the onset of the financial crisis

.
We expect that banks that received TARP capital injections were able to boost

their small‐business lending relative to banks that did not receive TARP capital injections.
This implies that the β2 coefficient on TARP×Postcrisis is positive and significant.

VI. Results

Graphs and Descriptive Statistics

Figure VII graphs the median values of year‐over‐year changes in the nominal dollar
value of total business loans for TARP and non‐TARP banks. It shows that changes in
business lending have been similar between the two sets of banks, with TARP banks
increasing lending by slightly more each year. This trend ended in 2010 when loan
growth at TARP banks was 0.1% compared to 1.0% at non‐TARP banks. In the
following year, business lending at TARP banks declined 1.3% compared with a 0.4%
decline at non‐TARP banks, as both groups were affected by the financial crisis.

Figures VIII and IX graph the median values of year‐over‐year changes in the
nominal dollar value of total C&I loans and total CRE loans, respectively. Again, the graphs
show the values for TARP and non‐TARP banks. In Figure VIII, the recession following
2008 is clearly evident. In 2008, the growth in C&I loans reached 12.0% and 7.9% for TARP
and non‐TARP banks, respectively, which dropped to 0% and −1.1% for these two groups
the next year. In 2010 and 2011, C&I loan growth at TARP banks declined by more than
non‐TARP banks. TARP bank loans declined by 6.4% in 2010 and another 4.3% in 2011,
compared with declines of 2.6% and 2.1% at non‐TARP banks in those years.

In Figure IX, changes in CRE lending exhibit relatively similar patterns over
time between the two groups of banks, with TARP banks increasing lending by slightly
more each year. Changes in lending converge during the crisis years. Loan growth at
TARP banks increased 10.8% and 3.7% in 2009 and 2010, compared with 8.2% and
3.3% at non‐TARP banks in those years. By 2011 CRE loan growth declined 0.5% at
TARP banks, and there was no growth for non‐TARP banks.
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Figure X graphs the median values of year‐over‐year changes in the nominal
value of total small‐business loans for TARP and non‐TARP banks. From 1994 to
2008, small‐business lending grew each year, even during the 2001–2003 recession,
and between the two groups, changes were fairly similar over time. After the 2008
crisis, small‐business lending declined precipitously. TARP banks reduced their loans
by 2.6% in 2010 and 4.9% in 2011. Comparatively, the reduction at non‐TARP banks

Figure VII. Change in Value of Total Business Loans. Troubled Asset Relief Program (TARP) banks versus
non‐TARP banks.
Source: Authors’ calculations based on Call Report data. [Color figure can be viewed at
wileyonlinelibrary.com]

Figure VIII. Change in Value of Total Commercial and Industrial (C&I) Loans. Troubled Asset Relief
Program (TARP) banks versus non‐TARP banks.
Source: Authors’ calculations based on Call Report data. [Color figure can be viewed at
wileyonlinelibrary.com]
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was not as large, 0.7% and 2.2%, respectively. This relative decline was much greater
than for business loans; hence, the impact of the financial crisis fell more heavily on
small businesses than on larger firms.

Figures XI and XII separate total small business lending changes into two
components: small C&I loans and small CRE loans, respectively. As shown in Figure XI,

Figure IX. Change in Value of Total Commercial Real Estate (CRE) Loans. All banks and Troubled Asset
Relief Program (TARP) banks versus non‐TARP banks.
Source: Authors’ calculations based on Call Report data. [Color figure can be viewed at
wileyonlinelibrary.com]

Figure X. Change in Value of Total Small‐Business Loans. Troubled Asset Relief Program (TARP) banks
versus non‐TARP banks.
Source: Authors’ calculations based on Call Report data. [Color figure can be viewed at
wileyonlinelibrary.com]
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the median values of year‐over‐year changes in small‐business C&I lending had been
positive each year until 2008 as banks grew their loan portfolios. Both TARP and non‐
TARP banks followed similar patterns of lending up until this time. Then in 2009, both
groups strongly reduced their C&I lending, with TARP banks exhibiting a larger change

Figure XI. Change in Value of Small Business Commercial and Industrial (C&I) Loans. Troubled Asset
Relief Program (TARP) banks versus non‐TARP banks.
Source: Authors’ calculations based on Call Report data. [Color figure can be viewed at
wileyonlinelibrary.com]

Figure XII. Change in Value of Small Business Commercial Real Estate (CRE) Loans. Troubled Asset
Relief Program (TARP) banks versus non‐TARP banks.
Source: Authors’ calculations based on Call Report data. [Color figure can be viewed at
wileyonlinelibrary.com]
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by absolute magnitude. In 2008, TARP banks increased C&I lending by 5.5%, followed by
reductions of 3.4%, 8.4%, and 7.4% in the subsequent three years. The change in lending at
non‐TARP banks was not nearly as severe, reaching a low point of −3.8% in 2011. For
both sets of banks, the reduction in small‐business C&I lending was greater than the
reduction in total business C&I lending, as measured by percentage change; hence, small
businesses were more severely affected than larger firms.

Figure XII shows that CRE loan growth was positive in every year of the
sample until 2010 when it dropped below zero at TARP banks. Both sets of banks
demonstrate similar patterns in lending over the years, with TARP banks reducing their
CRE loans by slightly more after the crisis—particularly in 2011 when CRE lending
declined 3.3% compared with 1.8% for non‐TARP banks.

To summarize, these findings show that the financial crisis reduced lending to
small businesses more than to larger firms. When we look at differences in lending by
banks that did, and did not, receive capital injections from the TARP’s CPP, we find that
both total business lending and small‐business lending declined more at TARP banks than
at non‐TARP banks. This strongly suggests that the TARP failed in one of its principal
goals, to spur bank business lending, especially to small businesses.

Multivariate Analysis

In this section, we present results from our multivariate regression analysis of bank
lending. We estimate a series of ordinary least squares regression models with both
bank and year fixed effects that enable us to test for significant differences in lending
by TARP and non‐TARP banks following the onset of the financial crisis in 2008. We
also include a set of control variables for the level of lending, firm size, capital
adequacy, asset quality, earnings, liquidity, and loan commitments.

Table 4 presents results for the annual percentage change in lending, Table 5
presents the results for the annual change in the ratio of loans to assets, and Table 6
presents the results for the natural logarithm of loans. Each table presents results from a
series of six regression models where the dependent variables are: (1) total small‐business
loans, (2) small C&I loans, (3) small CRE loans, (4) total business lending, (5) all C&I
loans, and (6) all CRE loans. Each model includes a set of control variable measures as of
the previous year, a set of year fixed effects (with 2007 being the omitted year), a set of
bank fixed effects (not shown), and an interaction term between an indicator variable
(Postcrisis) for 2009–2011 and an indicator for banks having received TARP funds before
that year. These interaction terms enable us to test whether lending by TARP banks
increased (or decreased) more than by non‐TARP banks.

Percentage Change in Business Loans. In Table 4, we analyze the percentage
change in business loans each year from 1994–2011. For each of the six models, the
adjusted R2 is greater than 0.24. By contrast, Berger and Udell (2004) report adjusted
R2s of less than 0.06. Our key variables of interest are the year fixed effects for 2009,
2010, and 2011, as well as the TARP × Postcrisis interaction term. The dummy for
2007 is omitted so the interpretation of the year coefficients is the percentage change in
lending relative to 2007. For the year fixed effects, most of the coefficients for 2009,
2010, and 2011 are negative and significant at the 0.01 level or better in each of the six
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models. The TARP bank indicator is not significant in most of our models, meaning
that before the crisis, TARP bank lending was not statistically different from lending
by non‐TARP banks.

For total small‐business loans, the coefficients indicate that the percentage
declines in lending were 1.3% in 2009, 3.0% in 2010, and 4.6% in 2011 relative to the
precrisis year 2007. Each of these coefficients is statistically significant at better than
the 0.01 level, so these results strongly support H1—that small‐business lending
declined following the onset of the financial crisis in 2008. For small C&I loans, the
coefficients indicate that the percentage declines in lending were 5.3% in 2009, 6.7% in
2010, and 6.9% in 2011. Each of these coefficients is statistically significant at better
than the 0.01 level. For small CRE loans, the coefficients indicate that the percentage
declines in lending were 0.7% in 2010 and 3.3% in 2011; however, for 2009, lending
actually increased by 1.6%. This is probably due to drawdowns on previously
committed lines of credit following the crisis rather than to new lending.

For total business loans, the coefficients indicate that the percentage declines
in lending were 1.5% in 2010 and 2.5% in 2011 relative to the start of the crisis in
2007. Each of these coefficients is statistically significant at better than the 0.01 level.
For 2009, lending increased slightly by a statistically insignificant 0.4%. Looking over
the entire three‐year period, the results support H2—that all business lending declined
following the onset of the financial crisis in 2008.

For all C&I loans, the coefficients indicate that the percentage declines in
lending were 6.4% in 2009, 7.1% in 2010, and 6.3% in 2011; each coefficient is
statistically significant at better than the 0.01 level. For all CRE loans, the coefficients
indicate that lending increased by a statistically significant 4.0% in 2009 and 1.3% in
2010. In 2011, the coefficient indicates that lending declined by a statistically
insignificant 0.7%. Again, these results are likely due to drawdowns of previously
committed lines of credit that obligated the banks to lend to these borrowers even after
the onset of the financial crisis.

When we compare the sum of the three year coefficients for total small‐
business lending with those of all business lending, we find that loans to small
businesses declined by more than loans to all businesses, and that this difference is
statistically significant at better than the 0.01 level. This evidence supports H3—that
the decline in business lending to small firms was more severe than the overall decline
in business lending to all firms. With respect to C&I loans, small firms appear to have
fared about the same, as the difference in lending is not significant; however, small
firms fared much worse with respect to CRE lending.

Next, we turn to the Postcrisis × TARP interaction term. In each of the three
small‐business lending regressions, the coefficients are negative and significant at
the 0.05 level or better. Hence, the results provide strong evidence against H4—that
TARP banks reduced their lending to small businesses by less than non‐TARP
banks after receiving capital injections. In fact, banks receiving TARP capital
injections reduced their lending to small businesses by about 2% to 3% more per
year than did other banks. Given that TARP banks were significantly larger than
non‐TARP banks, the economic significance of these reductions in lending is of
even greater importance.

31U.S. Small‐Business Lending



For the total and C&I business lending models, the coefficients for the
interaction term are negative and significant at the 0.10 level. Total business lending
declined by 1.0% in 2009 and total C&I lending declined by 2.0% more at TARP banks
than at non‐TARP banks during the postcrisis years. The interaction term for the
change in CRE lending is positive but not significant. In other words, TARP banks did
not exhibit CRE lending patterns that were significantly different from other banks
during this period.

When we compare the TARP × Postcrisis coefficients for small‐business
lending to those of total business lending, we find that the TARP banks decreased the
former by three times as much as the latter. This difference was primarily due to CRE
lending rather than C&I lending.

Among our control variables, we find that coefficients on the ratio of loans to
assets, where “loans” corresponds to each of the six dependent variables (e.g., small‐
business loans, small C&I loans, small CRE loans, etc.), are negative and highly
significant in each of the six regressions. This is consistent with mean reversion to a
target loan‐to‐asset ratio.

Coefficients on the ratio of total equity to total assets are positive and highly
significant in each of the six regressions, indicating that better capitalized banks
increased their lending by more than less well capitalized banks. This refutes industry
claims that higher capital ratios adversely affect business lending.

Coefficients on the ratio of nonperforming loans to total assets are negative and
significant in each of the six regressions, indicating that worse asset quality leads to
less lending. This is consistent with research showing that banks with asset quality
problems tend to shed assets rather than grow assets, typically by curtailing new
lending.

Coefficients on the ratio of net income to assets are negative and highly
significant in each of the six regressions, indicating that less profitable banks increase
lending by more than more profitable banks. This is consistent with the existence of
moral hazard due to deposit insurance; unprofitable banks double down by increasing
their portfolio risk through increased business lending.

Coefficients on the ratio of liquid assets to total assets are negative and
significant for small CRE loans and for total CRE loans, indicating that more liquid
banks change CRE lending by more than less liquid banks. The coefficients for both
small and total C&I lending are positive but only statistically significant for the latter,
indicating that liquid banks increase C&I lending by more than less liquid banks. This
may reflect the fact that CRE loans are typically longer in maturity than C&I loans and,
hence, expose a bank to more funding, as we saw in 2008.

Coefficients on the ratio of core deposits to total assets are negative and
significant in each of the three business lending regressions, but only significant for
C&I loans among the three small‐business lending regressions. In general, this
indicates that banks that rely more on core deposits for funding increase business
lending by less than other banks.

Coefficients on the ratio of business loan commitments to total credit are
positive and highly significant in each of the six regressions, indicating that banks with
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more loan commitments increase subsequent lending by more than banks with fewer
loan commitments. This is consistent with the findings of Cornett et al. (2011).

Coefficients on bank size are negative and highly significant in each of the six
regressions, indicating that larger banks increase lending by less than smaller banks.
Moreover, the coefficient on bank size for small‐business lending is almost twice as
large as for total business lending. This is yet more evidence against allowing a small
number of megabanks to control a growing share of industry assets, as small‐business
lending is negatively affected.

The indicator for de novo banks is positive and highly significant in each
of the six regressions, consistent with our expectation that de novo banks increase
lending by more than mature banks. This argues for policies that foster new banks,
such as lower minimum capital requirements for a new bank charter and less
onerous supervision during the de novo years. In fact, bank regulators increased
the de novo supervisory period from three to seven years in 2009, only to reverse
this policy in 2016.

Percentage Change in the Ratio of Business Loans to Total Assets. In Table 5,
we analyze year‐over‐year changes in the ratio of business loans to total assets from
1994 to 2011. The adjusted R2 for each of the six regressions is greater than 0.17.

For total small‐business loans, the coefficients indicate that the declines in the
loan‐to‐asset ratio were 2.5% in 2009, 4.3% in 2010, and 6.4% in 2011 relative to
the start of the crisis in 2007. For small C&I loans, the coefficients indicate that the
declines in the loan‐to‐asset ratio were 6.2% in 2009, 7.9% in 2010, and 8.6% in 2011.
For small CRE loans, the coefficients indicate that the declines in the loan‐to‐asset ratio
were 2.0% in 2010 and 4.8% in 2011 relative to the start of the crisis in 2007; for 2009,
the ratio increased by a statistically insignificant 0.4%, most probably due to
drawdowns of preexisting commitments. With the exception of the 2009 coefficient for
CRE loans, each of the remaining eight coefficients is statistically significant at better
than the 0.01 level. These results strongly support H1—that small‐business lending
declined following onset of the financial crisis in 2008.

For total business loans, the coefficients indicate that the declines in the
loan‐to‐asset ratio were 0.8% in 2009, 2.8% in 2010, and 4.1% in 2011 relative to
the start of the crisis in 2007. For all C&I loans, the coefficients indicate that the
declines in the loan‐to‐asset ratio were 7.2% in 2009, 8.3% in 2010, and 7.9% in
2011. For all CRE loans, the coefficients indicate that the loan‐to‐asset ratio
increased by 2.6% in 2009, as pre‐existing commitments were drawn down. In
2011, the ratio declined by 2.1% after remaining essentially flat in 2010. With the
exception of the 2009 coefficient for CRE loans, each of the remaining eight
coefficients is statistically significant at better than the 0.01 level. These results
strongly support H2—that total business lending declined following the onset of
the financial crisis in 2008.

When we compare the sum of the three year coefficients for total small‐
business lending with those of all business lending, we find that the loan‐to‐asset ratio
for small‐business loans declined by more than the corresponding ratio for all business
loans. This evidence supports H3—that the decline in business lending to small firms
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was more severe than the overall decline in business lending to all firms. Within
business lending, small firms appear to have fared about the same as all firms with
respect to C&I lending but fared worse with respect to CRE lending.

Next, we turn to the TARP × Postcrisis interaction variable. In each of the three
small‐business lending regressions, the coefficient is negative, but only the coefficient
for total small‐business lending is statistically significant at better than the 0.01 level.
These results provide strong evidence against H4—that TARP banks reduced their
lending to small businesses by less than non‐TARP banks after receiving capital
injections.

For total business lending, the interaction coefficients are essentially zero and
lack statistical significance for total business and C&I loans. For total CRE loans, the
coefficient is positive and significant at the 0.01 level. This is the only evidence we can
find of any increase in lending by TARP banks relative to non‐TARP banks. When we
compare the TARP × Postcrisis coefficients for small‐business lending to those of total
business lending, we find that the TARP banks decreased the former by more than two
times as much as the latter.

With respect to the control variables, the results are largely consistent with
what we observe in Table 4.

In summary, the results in Table 5 are generally consistent with those in Table 4,
showing that TARP banks failed to increase lending to small businesses during the three
years following implementation of the TARP. Instead, the evidence shows that TARP
recipients reduced small‐business lending by more than non‐TARP banks.

Natural Logarithm of Business Loans. In Table 6, we analyze the natural
logarithm of business loans in each of the six categories from 1994 to 2011. Because
we include the lagged value of the dependent variable as an explanatory variable, this
regression is equivalent to estimating the percentage change in lending but relaxing the
constraint that the coefficient on the lagged dependent variable is equal to 1, as in
Table 4. Because we are analyzing a logarithmic dependent variable, the interpretation
of coefficients on the explanatory variables is the percentage change in lending for a
one‐unit change in the explanatory variable.

In each of these six regressions, the adjusted R2 is greater than 0.92, which is
primarily because we are now explaining the level of lending, rather than the change in the
level of lending, coupled with a high degree of autocorrelation in the dependent variables.

For total small‐business loans, each of the postcrisis year coefficients is
negative and significant at better than the 0.01 level, indicating that the small‐business
loans declined by 1.7% in 2009, 2.6% in 2010, and 4.1% in 2011 relative to the start of
the crisis in 2007. For small C&I loans, these year coefficients again are negative and
significant at better than the 0.01 level, indicating that small C&I loans declined by
6.3% in 2009, 7.0% in 2010, and 8.7% in 2011. For small CRE loans, however, each of
the coefficients is positive; 2009 is significant at better than 0.01, 2010 at better than
0.10, but 2011 is not significantly different from zero. These coefficients indicate that
relative to 2007, small CRE loans increased by 3.7% and 1.8% in 2009 and 2010,
respectively. However, it is important to note that small CRE lending peaked during
2009, as banks made good on preexisting commitments. In general, these results
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support of H1—that small‐business lending declined following the onset of the
financial crisis in 2008. However, there are significant differences in C&I lending and
CRE lending. There was a strong decline in the former and a slight increase in the
latter.

For total business loans, the 0.003 coefficient for 2009 and −0.009 coefficient
for 2010 are not significantly different from zero, whereas the −0.018 coefficient for
2011 is negative and significant at the 0.05 level. For all C&I loans, each of the three
coefficients is negative and significant at better than the 0.01 level, indicating that C&I
lending declined by 7.1% in 2009, 7.0% in 2010, and 7.5% in 2011 relative to 2007.
For all CRE loans, however, each of the coefficients is positive and significant at better
than the 0.01 level, indicating that CRE lending grew by 6.7% in 2009, 4.0% in 2010,
and 3.9% in 2011 relative to 2007. Again, it is important to remember that all CRE
lending peaked in 2009 because of takedowns of preexisting commitments.

When we compare the sum of the three year coefficients for total small‐
business lending with those of all business lending, we find that the log of small‐
business loans declined by more than the log of all business loans. This evidence
supports H3—that the decline in business lending to small firms was more severe than
to larger firms. Within business lending, small firms appear to have fared about the
same as all firms in C&I lending and CRE lending.

Next, we turn to the TARP × Postcrisis interactions. Each of the three small‐
business coefficients is negative and significant at better than the 0.01 level. The
magnitude of decline ranges from 4.6% to 8.2% for small‐business C&I loans. In other
words, TARP banks reduced small‐business lending by significantly more than non‐
TARP banks. Consistent with the results in Tables 4 and 5, the results in Table 6
suggest that TARP banks not only failed to increase lending to small businesses during
the three years following the CPP injections, but instead significantly reduced lending
to small businesses by even more than non‐TARP banks.

For all business lending, each of the interaction terms is negative and
statistically significant at better than the 0.05 level. Again, this evidence suggests that
TARP banks reduced business lending relative to non‐TARP banks, although not as
severely as small‐business lending.

With respect to the control variables, the results are largely consistent with
what we observe in Tables 4 and 5.

Controlling for Loan Demand. One potential explanation for our findings
regarding TARP is that TARP banks were located in areas where loan demand was
significantly lower than in the areas where non‐TARP banks were located. Although
this seems unlikely, we attempt to rule out this explanation by running a series of tests
that include county‐year fixed effects as well as bank fixed effects. We locate a bank by
its headquarters and include fixed effects based on that locator value in our model. This
leaves us with deviations from the county mean by year, which is equivalent to a within
estimator. The results of these tests controlling for loan demand appear in Tables 7–9.
Standard errors are clustered by county‐year indicators.

One problem with this approach is that we have to exclude about 750 primarily
rural banks that are the sole bank in a county, as we need at least two banks per county
to calculate a meaningful deviation from the mean. There are almost no TARP banks
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among these observations, meaning these banks exhibited higher than average loan
growth. Their exclusion weakens our distinction between lending by TARP and non‐
TARP banks but does allow us to control for differences in yearly loan demand at the
county level.

As shown in Tables 7–9, our main results are qualitatively unchanged by
including county‐year fixed effects, although the differences in lending between
TARP and non‐TARP banks are weaker, especially for total business lending. We
continue to find no evidence that TARP banks increased lending to small
businesses after receiving capital injections. Each of the coefficients of interest on
the TARP × Postcrisis interactions is either not significantly different from zero or
is negative and significant. In Table 9, all six coefficients are negative and
significant, suggesting that after controlling for local demand, TARP bank lending
declined to all businesses no matter the size. The adjusted R2s for the deviation
models reported in Tables 7–9 are comparable to those with the time fixed‐effects
dummies reported in Tables 4–6.

VII. Robustness Tests

In this section, we conduct a series of robustness tests, the results of which appear in
the Online Appendix. For each robustness test, we estimate three sets of regressions to
match our analysis in Tables 4–6. All models predict our six dependent variables: (1)
total small‐business loans, (2) small C&I loans, (3) small CRE loans, (4) total business
lending, (5) all C&I loans, and (6) all CRE loans.

Instrument Variable Analysis

First, we address potential endogeneity in the assignment of TARP CPP funding. It is
possible that banks with certain attributes were given funding over other banks, which
could have prompted them to exhibit the lending patterns we observe. To control for
endogeneity, we conduct an instrument variable (IV) analysis following the literature
(Li 2013; Duchin and Sosyura 2014; Berger and Roman 2015, 2017; Berger, Roman,
and Sedunov 2020; Berger, Makaew, and Roman 2019).

In our first‐stage regression, we instrument the TARP bank dummy variable
(TARP) with a dummy variable called Political Subcommittee. Previous research has
found that in many cases, a bank’s political connections were influential in it being
awarded TARP funding. Following these studies, Political Subcommittee indicates
whether a bank was headquartered in a congressional district where the House of
Representatives member served on either the subcommittee for Financial Institutions or
Capital Markets in 2008 or 2009.19 These two subcommittees were influential in

19Following Berger and Roman (2015), among other studies, we use ABLE/Geocorr2k software, which can
be found on the Missouri Census Data Center website (http://mcdc.missouri.edu/) to match banks to
congressional districts by the zip codes of their headquarters. We lose about 6% of our bank‐year observations in
this match process, a problem identified in prior studies.
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establishing the Emergency Economic Stabilization Act and recommending policy
measures related to TARP funding. The subcommittee instrument variable satisfies the
exclusion restriction, in that the assignment of congressional members to the Financial
Institutions or Capital Markets subcommittee would not have directly affected bank
business or small‐business lending patterns.

We estimate our first‐stage IV regressions with a probit model using the
Political Subcommittee instrument with our bank‐level controls and fixed effects to
predict the likelihood of a bank receiving TARP funding. The estimated coefficient
for our IV is significant at better than the 0.01 level as shown in Online Appendix
Table A4. We use the predicted value of this model in our second‐stage regressions
that estimate bank lending. These results are presented in Online Appendix Tables
A5–A7 and are robust to controlling for endogeneity in the assignment of TARP
funding. We find that TARP banks reduced small‐business lending in all three
categories by even more than non‐TARP banks, and in many cases, total business
lending declined by more at these banks or remained the same by comparison.

Heckman Model for Selection Bias

Next, we control for section bias in the assignment of TARP funding with Heckman’s
(1979) two‐stage selection model. Using the first‐stage model from our IV regressions
that instruments the TARP bank indicator with a Political Subcommittee measure, we
calculate the inverse Mills ratio self‐selection parameter Lambda, which is added to our
second‐stage models that predict bank lending.

The results of these second‐stage estimations are presented in Online Appendix
Tables A8–A10. We find that our main results are qualitatively unchanged. TARP
banks exhibit lower or the same amount of loan growth to small businesses after the
crisis compared with non‐TARP banks. The inverse Mills ratio (Lambda) is not
statistically significant in most of our model estimations, suggesting that self‐selection
is not a problem in the assignment of TARP banks.

Placebo Tests: Time and Random Assignment

To further support our use of a difference‐in‐differences methodology, we conduct
two sets of falsification tests to ensure that our main results are not caused by other
confounding factors (Angrist and Krueger 1999; Roberts and Whited 2013). We
first assign the crisis period to random years, keeping the TARP bank assignment
variable the same. Online Appendix Tables A11–A13 present these results using
2002–2004 as the crisis period and 1994–2004 as the total sample period. In almost
all of these regressions, our interaction term between the false crisis period and
TARP banks is not statistically significant, suggesting that the negative association
between TARP funding and small‐business business lending is specific to the
2009–2011 crisis period.

In our second group of placebo tests, we assign our treatment variable
randomly to the sample of banks. There were 642 bank holding companies that
received TARP funding from 2008 to 2009. This indicator is instead assigned at
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random. The results of our main regressions using this false assignment are presented
in Online Appendix Tables A14–A16. The coefficient for the false TARP × Postcrisis
interaction term is not statistically significant in almost all of our models,
demonstrating that TARP recipients represent a specific group of banks that
comparatively reduced their small‐business lending after receiving funding in the
postcrisis years.

TARP Amount

Up until this point, we have applied an indicator variable to capture differences in
lending by TARP banks in the postcrisis period. However, banks received different
levels of funding from the CPP depending on several factors. Therefore, we run a set of
regressions replacing the TARP indicator variable with the ratio of the dollar amount of
TARP funding received by the bank holding company, scaled by holding company
bank assets (Panel A) and separately, by holding company bank equity (Panel B) in
Online Appendix Tables A17–A19. Descriptive statistics for these two variables are
presented in Table 2. The regression results are robust to this alternate specification.
We continue to find that TARP recipients did not increase their lending to small
businesses after being awarded additional funding.

Other Specifications and Samples

To further demonstrate the strength of our results, we conduct several additional tests
using other model specifications and samples. Although TARP participation was
voluntary, at the beginning of the program on October 28, 2008, the eight largest
financial institutions we required to accept $115 billion in funding from the U.S.
government: Citibank, JPMorgan Chase, Wells Fargo, Bank of America, Goldman
Sachs, Morgan Stanley, Bank of New York, and State Street. Therefore, we replicate
our main regressions excluding these eight institutions. Our results, presented in
Online Appendix Tables A20–A22, are just as strong, if not stronger, than for the full
sample.

In Online Appendix Tables A23–A25, we split our sample of banks into the
following categories by the dollar amount of bank assets adjusted for inflation to the
year 2011: small banks (less than $1 billion), medium banks ($1–$3 billion), and large
banks (greater than $3 billion). We find that medium and large banks reduced their
small‐business lending by more than their business lending in the postcrisis years, but
that TARP funding did not lead to statistically different lending patterns in these two
groups. Medium and large TARP banks did not increase lending to businesses.
Meanwhile, small banks reduced both small and total business lending, with small
TARP banks reducing small‐business lending by significantly more than non‐TARP
small banks.

In Online Appendix Tables A26–A28, we demonstrate that our results are
robust to clustering standard errors by bank and year.

In unreported analyses, we test alternative control variables. Following Berger
and Udell (2004), we replace net income to total assets (ROA) with net income to total
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equity (ROE) and replace nonperforming assets to assets with loan‐loss reserves to
assets. Next, we include dummy variables for primary regulator. These alternative
control variables do not qualitatively change our results regarding business lending
following the crisis. ROE has the same sign and general level of significance as ROA,
as is the case with Loss Reserves and NPLs. The indicators for the Fed and OCC are
both negative, and the indicator for OCC is highly significant, indicating that OCC
banks grew small‐business lending more slowly than did banks regulated by the FDIC
and the Fed.

Next, we reduce our time horizon, first to 2000–2011 and then to 2005–2011.
These alternative sample periods do not qualitatively change our results regarding C&I
lending but do weaken the results regarding CRE lending. We find no evidence of
TARP banks increasing lending to small businesses in these reduced samples.

Then, we remove from our sample the more than 300 banks that failed from
2007 to 2011. Again, this alternative sample does not qualitatively change our results
regarding business lending.

Next, we remove from our sample any bank that does not appear in the sample
for at least five years. Again, this alternative sample does not qualitatively change our
results regarding business lending.

Finally, we remove de novo banks from our sample. Again, this alternative
sample does not qualitatively change our results regarding business lending.

VIII. Summary, Conclusions, and Policy Relevance

In this article, we analyze how the financial crisis that began during 2008 affected U.S.
bank lending to businesses and, in particular, to small businesses. We find that bank
lending to businesses in the United States declined significantly following the crisis,
and that it declined by significantly more for small firms than for larger firms. These
results hold in both univariate and multivariate analyses.

We also find that banks receiving capital injections from the TARP’s $200
billion CPP decreased their lending to businesses both large and small by even more
than banks not receiving government capital. However, our evidence also suggests that
this decrease was due in part to differences in loan demand across TARP and non‐
TARP banks. One of the key goals of the TARP was to boost business lending,
especially to small businesses.

This article provides both academics and policy makers with new insights into
how the financial crisis affected the availability of credit to small firms, and how to
tailor macroeconomic policies, regulations, and taxes to help small businesses obtain
needed credit. This is critically important because theory suggests that credit‐
constrained firms are smaller, less likely to hire new employees, and less likely to make
new long‐term investments that could improve economic growth. Policies that help
these firms improve their capitalization should lead to higher growth in both
employment and output (GDP).

Our analysis of how the TARP’s CPP affected lending to small businesses by
banks that did, or did not, receive capital injections from the program provides
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important new evidence on the track record of the CPP in one of its key stated goals—
to increase bank lending, in general, and small‐business lending, in particular. Our
findings show that the TARP’s CPP failed to increase small‐business lending at
participating banks beyond what we observed at nonparticipating banks.

Our analysis also reveals some other interesting results unrelated to lending
during the crisis but that provide important new evidence on the determinants of
business lending. First, we find a strong and significant positive relation between bank
capital adequacy and business lending. This has important policy implications for
regulators who are considering proposals to increase minimum capital requirements,
especially for systemically important institutions. Our results suggest that higher
capital requirements would lead to more business lending rather than less business
lending, as the U.S. banking lobby has claimed.

Second, we find a strong and significant negative relation between bank size
and business lending. This has important policy implications for regulators who are
considering proposals to limit and/or reduce the size of the nation’s largest banks. Our
new evidence suggests that proposals to reduce the size of the largest banks would
likely lead to more business lending.

Third, we find a strong and significant negative relation between bank
profitability and business lending. Our new evidence is consistent with moral hazard
induced by deposit insurance, which leads unprofitable banks to increase their risk
exposure so as to exploit the subsidy from deposit insurance.

Fourth, we find a strong and significant positive relation between our
indicator for de novo banks and business lending. Our new evidence complements
existing studies of lending by de novo banks and suggests that regulators should
enact policies to encourage the formation of new banks as one way to increase
business lending.
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Appendix

TABLE A1. Legislative Efforts to Boost Capital Available to Small Businesses.

Legislation Status Details

Panel A. Access to Capital Efforts

H.R. 1424 (PL110‐343)
Emergency Economic Stabilization Act
of 2008

Enacted October
3, 2008

Created the Troubled Asset Relief
Program (TARP)

H.R. 1 (PL111‐5): American Recovery and
Reinvestment Act of 2009

Enacted February
17, 2009

Among other things, included $375
million for a 90% guaranty on 7(a) loans
with an authority for “12 months after
date of enactment [February 17, 2010],”
fee waivers for borrowers on 7(a) loans,
and fee waivers for borrowers and first
lien lenders on 504 loans with authority
through September 30, 2010

H.R. 2847 (PL111‐147): Jobs Bill 1–Hiring
Incentives to Restore Employment
(HIRE) Act

Enacted March
18, 2010

Contained nothing for the Small Business
Administration (SBA)

H.R. 5297 (PL111‐240): Jobs Bill 3–Small
Business Jobs Act

Enacted
September
27, 2010

Among other things, included $505
million in appropriations for higher
guaranty and fee waivers through the
calendar year, December 31, 2010

Panel B. Extender Legislation in Congress

H.R. 3326 (PL111‐118): Extender
1–Department of Defense Appropriations
Act, 2010

Enacted
December
19, 2009

Included $125 million for the SBA
Recovery Act higher guaranty and fee
waivers, and extended the authority for
the higher guaranty from “12 months
after enactment [February 17, 2010]” to
February 28, 2010

H.R. 4691 (PL111‐144): Extender
2–Temporary Extension Act of 2010

Enacted March
2, 2010

Included $60 million for the SBA
Recovery Act higher guaranty and fee
waivers, and extended the authority for
the higher guaranty from February 28,
2010 to March 28, 2010

H.R. 4851 (PL111‐150): Extender 3–To
Extend the Small Business Loan
Guarantee Program

Enacted March
26, 2010

Gives access to $30 million existing SBA
funds to continue SBA ARRA 7(1) and
504 provisions and extends guaranty
authority to April 30, 2010

H.R. 4938 (PL111‐157): Extender
4–Continuing Extension Act of 2010

Enacted April
15, 2010

Gives additional $80 million SBA finds to
continue SBA ARRA 7(a) and 504
provisions, and extends guaranty
authority to May 31, 2010

H.R. 3082 (PL111‐322): Extender
6–Continuing Appropriations and
Surface Transportation Extensions Act
of 2011

Enacted
December
22, 2010

Extends SBA fee waivers and the 90%
guaranty for 7a loans from December 31,
2010 to March 4, 2011 or until the funds
are exhausted, whichever occurs first

H.R. 1540 (PL112‐81): SBIR/STTR
Reauthorization Act of 2011 Amendment
1115 to the National Defense
Authorization Bill

Enacted
December
31, 2011

Increased allocations so over six years this
nondilutive funding will grow from
roughly $2.5 billion to an estimated $3.4
billion

H.R. 3606 (PL112‐106): Jumpstart Our
Business Startups Act

Enacted April
5, 2012

Numerous proposals including crowd
funding and enactments to foster more
initial public offerings
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