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Abstract
We present empirical evidence documenting how increased competition can affect
the fragility of banks using U.S. banking data from 1990 to 2005. In particular, we
find that local banks belonging to community (CBOs) and regional banking organizations (RBOs) increased their share of CRE loans as competition from large banking
organizations (LBOs) increased. The paper traces the build-up in CRE concentrations
in such local banks before the financial crisis to the expansions of LBO activity into
local banking markets. After instrumenting for LBO entry into new markets, we find
a steady and continuous increase in CRE loan shares at local banks. CRE concentrations were a principal cause of post-crisis bank failures, and this paper presents
evidence showing how competition increases not just individual bank fragility, but the
stability of the banking sector as a whole.
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Introduction

Since the 1970s, federal and local governments increasingly lowered barriers to entry for
banks and other financial institutions thereby increasing bank competition [Claessens,
2009]. In comparison to the decades prior, the years following the liberalization process
have arguably been marked by more bank failures and higher financial instability [Vives,
2011a]. While recognizing that banks are inherently fragile, it is important to understand
the different ways in which competition can affect bank fragility, and ultimately, the stability of the financial system. Despite significant attention from policymakers and academics,
there remain gaps in our understanding of how competition affects bank fragility [Vives,
2011a,b]
This study presents empirical evidence documenting the effect of deregulation and increased competition on the fragility of individual banks and the banking sector as a whole.
Using U.S. banking data from 1990 to 2005, we examine how increased loan competition from large banking organizations (LBOs) led smaller community (CBOs) and regional
banking organizations (RBOs) to increase their concentrations of commercial real estate
(CRE) lending.1 The increase in CRE concentrations in CBOs and RBOs attracted regulatory scrutiny and, ex-post, is widely believed to be a principal cause of bank failures
following the U.S. financial crisis [Friend, Glenos and Nichols, 2013; Bassett and Marsh,
2016]. The paper traces the build-up in CRE concentrations in smaller banks to the increase in large bank competition following interstate deregulation. In so doing, this paper
presents evidence showing that large bank competition increased not only the fragility of
smaller regional and community banks, but the banking sector as a whole.
Understanding the mechanisms through which pre-crisis CRE loan concentrations increased and their effect on the subsequent market collapse is paramount for addressing
financial stability concerns [Rosengren, 2017]. Indeed, just prior to the crash, all three
U.S. regulatory agencies jointly issued interagency guidance in December 2006 which reflected their concerns about the rising concentrations.2 In later analysis, Friend et al.
[2013] find that “31 percent of all commercial banks in 2006 exceeded at least one of the
1
We define three distinct BHC groups in terms of their real total domestic banking assets at the holding
company level measured in 2009 dollars. We define CBOs as BHCs with real assets less than $10 billion,
RBOs as BHCs with real assets greater than $10 billion but less than $50 billion, and LBOs as BHCs with
at least $50 billion in real assets.
2
“Concentrations in Commercial Real Estate Lending, Sound Risk Management Practices”, 71
Federal Register 238 (December 12, 2006), pp. 74580-74588 (www.occ.gov/news-issuances/ federalregister/71fr74580.pdf)
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concentration levels specified in the supervisory criteria.” They find that banks exceeding
just the construction loan criteria, “accounted for an estimated 80 percent of the losses to
the Federal Deposit Insurance Corporation insurance fund from 2007 to 2011.”
We trace the rise in CRE concentrations for CBOs and RBOs to increased LBO competition which, in turn, was facilitated by deregulation. In the late 1970s and early 1980s,
most U.S. states still prohibited banking across state lines [Strahan, 2003]. As a result, the
U.S. banking landscape was dominated by thousands of small community banks operating
locally [Kane, 1996]. This was followed by a prolonged period of deregulation that led some,
typically larger, banks to consolidate and expand their geographic footprint, while others
continued to operate locally [Janicki and Prescott, 2006]. Initially, the predominant vehicle
of entry and expansion was the holding company, which acquired out-of-state banks. But
while the BHC undertook entry and acquisition decisions, loan portfolio decisions were
actively managed at the bank level. Accordingly, we examine the effect of LBO entry and
LBO competition on loan portfolios of local banks (i.e., banks of CBOs and RBOs that
operated in the market prior to LBO entry, hereafter “local banks”).
A local bank’s market is defined as the county or counties in which the bank operates
a branch. Large bank entry occurs with an LBO acquiring (or setting up) a (new) branch
in any of the counties in the local bank’s market. Our measures of LBO competition
include the level and concentration of deposits that the LBO books at its branches in the
local bank’s market. The variables of interest are bank-level loan portfolio changes of the
local bank upon LBO entry. A bank-level analysis also allows us to control for the bank’s
financial characteristics and market conditions for the counties in which the local bank
operates.
The key finding of this paper is that local banks significantly increase the share of CRE
lending in their loan portfolio upon LBO entry (and increased LBO competition). The
results also show that, when faced with LBO competition, local banks also lower their
share of retail lending after accounting for bank and market factors. These include a lower
share of residential real estate (RRE) loans, consumer loans, and non-credit card loans.
On the other hand, we do not observe any noticeable changes in commercial and industrial
(C&I) and credit card loan categories.
Our principal hypothesis is not without endogeneity concerns. Alternative explanations
can be drawn as to how profitable local lending opportunities and economic conditions
can drive loan portfolio choices of local banks together with LBO entry and competition.
However, our hypothesis does not distinguish between alternative motives behind the local
2

banks’ switch from retail to CRE lending.
We address the endogeneity concern of local market factors using distance between
a bank and any LBO as an instrumental variable (IV). In every period, the IV is the
minimum distance between a local bank’s main office and any LBO branch in the U.S.
This distance measure is negatively correlated with LBO competition faced by local banks.
For distance to be a valid instrument, it would have to affect the local banks portfolio
choice only through its effect on LBO activity. We argue that this exclusion restriction is
satisfied for our sample of local banks because the local bank is unlikely to significantly
change its portfolio merely due to the threat of entry from an LBO (as would be plausible
if an LBO set up a branch in a neighboring county). A large body of theoretical and
empirical work on relationship lending argues that in comparison to large banks, small
banks substantially rely on lending relationships with their clients (Petersen and Rajan
[1995], Berger, Miller, Petersen, Rajan and Stein [2005]; see also Boot [2000], Gorton and
Winton [2003] and references therein). We find it unlikely that a small bank would forgo
lending opportunities with an arguably captive local customer base under the threat of
entry ([Broecker, 1990; Sharpe, 1990]). The results from the IV regressions are similar to
those mentioned above.
An important implication of our result is the increased sectoral concentration of loans
for local banks facing LBO competition. In our sample, we observe increased CRE concentrations driven significantly by LBO competition. Needless to say, this has implications for
CRE asset valuations and increased lending based on those valuations. At the same time,
increased concentrations by themselves have implications for financial stability because
they leave banks vulnerable to sector-specific shocks. What is also important here is that,
while local banks individually make portfolio choices, overall concentration for the group
of CBOs and RBOs increase. Combined with rising asset valuations this has important
systemic stability implications not just for local banks as a group but LBOs exposed to
CRE lending in other markets as well.

1.1

Related Literature

Our paper is related to a wide body of theoretical and empirical work on bank competition and fragility. It is important to note that while it is not the source of fragility in
banks, competition can affect bank fragility in a variety of ways [Vives, 2011a]. In theory,
bank competition can increase fragility by raising deposit rates [Rochet and Vives, 2004;
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Goldstein and Pauzner, 2005], eroding charter values [Keeley, 1990], and exacerbating the
winner’s curse problem [Broecker, 1990; Sharpe, 1990]. On the other hand, bank competition could also reduce fragility by offering better terms, thereby increasing borrower payoffs
and improving asset quality [Caminal and Matutes, 2002; Boyd and De Nicolo, 2005]. In
short, the result of lender competition on bank fragility remains an important empirical
question.
A key feature of this study on loan competition is lender heterogeneity. A significant
volume of empirical work finds that lender heterogeneity is important to loan outcomes.
Among others, Berger et al. [2005] argue that “[s]mall banks are better able to collect
and act on soft information than large banks” and they tend to rely more on lending
relationships [Boot, 2000]. In contrast, large banks tend to adopt a more transaction or
fee-based approach to lending [Cole, Goldberg and White, 2004].
In light of this, theoretical work has examined the outcome for entry and competition
between heterogeneous lenders [Boot and Thakor, 2000; Dell’Ariccia and Marquez, 2004;
Sengupta, 2007]. These theories predict that competition between better informed local
incumbent lenders and low-cost larger entrants tends to exacerbate market segmentation.
Incumbents struggle to compete on pricing in low-risk market segments and tend to focus
on relatively higher risk segments where they can leverage their informational advantage by
screening loan applicants. Our results lend support to the predictions of these theories. We
find that local banks tend to lose market share in low-risk, transactions-based retail lending
segments such as residential mortgages and consumer loans (Berger et al., 2017). On the
other hand, they leverage their knowledge of the local market in focusing on relatively
riskier segments such as CRE.
Our study is also related to a large strand of the empirical banking literature on the
effects of deregulation in banking. While this literature examines the impact of deregulation on economic outcomes [Jayaratne and Strahan, 1996, 1998; Black and Strahan, 2002;
Cetorelli and Strahan, 2006; Huang, 2008; Kerr and Nanda, 2009, 2010; Rice and Strahan,
2010; Amore, Schneider and Žaldokas, 2013; Chava, Oettl, Subramanian and Subramanian,
2013; Favara and Imbs, 2015; Michalski and Ors, 2012] and large banks [Goetz, Laeven and
Levine, 2013; Levine, Lin and Xie, 2016; Jiang, Levine and Lin, 2016], few studies have
examined the impact on local bank portfolios [Berger, Demsetz and Strahan, 1999]. More
recent work has focused on the impact of deregulation on small-business lending [Black and
Kowalik, 2016] and non-bank lenders [Chu, 2016]. We add to this literature by examining
the effect of deregulation and large bank competition on the portfolios of small local banks.
4

The remainder of the paper is structured as follows: Section 2 reviews trends in bank
consolidation and asset concentration over the last two decades and discusses the related
literature. Section 3 discusses the data used in the analysis. Sections 4 and 5 present
the empirical strategy, identification assumptions, and results of the tests. Section 6 offers
some concluding thoughts and directions for future research.

2

Background

Bank branching was restricted both within and across state borders prior to the 1970s. Over
the next four decades, branching restrictions were relaxed in one form or another [Kroszner
and Strahan, 2014]. Intra- and interstate reforms and federal deregulation prompted a
period of consolidation in the banking industry both within and across states, primarily
through merger and acquisition (M&A) activity (figure 1a). During this consolidation wave,
LBOs expanded geographically and entered markets previously served only by local banks.
As a result, banking assets gradually became concentrated at LBOs while the number of
smaller banks declined [Janicki and Prescott, 2006]. Indeed, McCord and Prescott [2014]
observe (p.27) that banking industry consolidation “starts around 1990 and continues until
the financial crisis.” Accordingly, this study focuses on the period of LBO expansion from
1990 to 2005. This section presents the historical background to LBO expansion and the
manner in which LBO competition increased for local banks.

2.1

Holding Companies and Interstate Banking

In the early-1980s, restrictions on statewide branching varied widely across states. However, banks were often able to circumvent these restrictions through the use of intrastate,
multibank BHC operations.3 Over time, nearly all states permitted BHCs to convert offices
of subsidiary banks within the state (existing or acquired) into branches of a single bank
[Kroszner and Strahan, 1999]. In this way, intrastate consolidation facilitated an increase
in bank size and began a multi-decade decline in the number of multibank BHCs starting
in the late 1980s (figure 1b).
Interstate deregulation of banking began around the mid-1980s after New York and
3
For example, in 1980, 36 states prohibited unrestricted state-wide branching, but three of those states
did allow branching through M&A activity. In contrast, only 13 states prohibited multi-bank holding
company operations which allowed banking organizations to utilize the holding company structure to operate
in several locations within the state. See Kroszner and Strahan [1999] and Kane [1996] for more details.
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Alaska followed Maine (which deregulated in 1978) and allowed out-of-state banks to acquire local banks on a reciprocal basis [Kroszner and Strahan, 1999]. The number of states
that allowed interstate banking increased steadily through the late-1980s, often via regional
reciprocal arrangements [Amel, 1993]. Indeed, while intrastate deregulation led to a decline
in multi-bank BHCs in the late-1980s (figure 1b), the number of BHCs that operated banks
in multiple states increased over the same period (figure 1c). However, while many BHCs
quickly responded to intrastate deregulation by consolidating banks within the state, they
were slow to take advantage of interstate banking reforms [McLaughlin, 1995]. McLaughlin
[1995](p. 2) finds that those BHCs that did enter new states during this period typically
“acquired banks in neighboring, rather than distant, states”. Between 1988 and 1993,
“nearly 75 percent of all first-time entries represented moves into a neighboring state”
[McLaughlin, 1995]. These considerations are important for our use of distance as an IV
in Section 5.

2.2

LBO Expansion

We find that LBO entry into new markets followed a pattern similar to that of other BHCs.
Over time, LBOs increased in number (figure 1d) and expanded their geographic footprint.
In 1990, there were only 14 LBOs operating on the coasts with the densest branch networks
located in the DC-New York-Boston and Los Angeles-San Francisco corridors (figure 2a).
By 2005, the number of LBOs rose to 27 and their presence increased in non-major metro
areas, particularly in the Southeast and Midwest. Cities such as Nashville, Memphis,
Birmingham, Kansas City, St. Louis, and Denver, which had little or no LBO presence in
1990, had a notable number of LBO branches by 2005 (figure 2b)
The pattern of LBO expansion and consolidation during this period is best explained
in terms of the increase in out-of-state branches. Figure 3 defines out-of-state branches
as the number of branches in states outside a bank’s or BHC’s respective headquarter
location. In 1985, there were just 63 multi-state BHCs (figure 1c) operating more than
3,000 out-of-state branches (figure 3). The number of multi-state BHCs, and their out-ofstate branches, increased throughout the late 1980s and early 1990s. Figure 3 also shows
that while out-of-state branches of BHCs increased through the mid-1990s, the number of
out-of-state branches held by their banking subsidiaries remained low. As a result, nearly
all of the early interstate expansion of banking activity occurred using the holding company
structure. Put differently, it was multi-bank BHCs, and not the bank, that was the market
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entry vehicle.
The Interstate Banking and Branching Efficiency Act (IBBEA) of 1994 allowed BHCs
to acquire banks nationwide, subject to certain limitations [Johnson and Rice, 2008]. The
IBBEA also allowed BHCs to convert their branches in various states into branches of
a single interstate bank beginning in 1997. Multi-state BHCs took this opportunity to
consolidate. Accordingly, the number of multi-state BHCs peaked in 1997 and has declined steadily thereafter (figure 1c). However, the number of out-of-state subsidiary bank
branches increased sharply around this time (figure 3). Indeed, the sharp increase in
out-of-state bank branches following the IBBEA is largely a result of multi-state BHCs
consolidating into a single branch network under a multi-state bank rather than a sudden
increase in their geographic footprint. Figure 3 also suggests that the pattern of expansion
for all banks and BHCs was mostly driven by LBOs and their subsidiary banks. In summary, figure 3 captures the consolidation of banking activity into LBOs and the geographic
expansion of LBOs during this period.

2.3

Local Banks Facing LBO competition

While LBOs expanded nationwide, a significant number of smaller banks chose to operate
locally. Although M&A activity was common within these local bank populations, the
key distinction between these banks and LBOs lies in their asset size distribution and the
geographical spread of their operations, as measured in terms of their branching network.
Over the years in our sample, the median LBO has $89 billion in real assets with branches
in 110 counties. In contrast, the median RBO has $19 billion in real assets with branches
in 35 counties whereas the median CBO has $83 million in assets and branches in just a
single county.
Figure 4 charts the share of local banks operating a branch in a county where the
LBO also operates a branch. The share is calculated separately for branches of the BHC
(bold line) as well as its subsidiary banks (dotted line). As shown in figure 4, there is
little difference whether the increase in competition is tabulated using the branches of the
bank or its holding company. Still, in the analysis below, we examine the impact of LBO
competition on the loan portfolios of individual banks. There are two reasons for focusing
on the bank and not the BHC. First, individual lending decisions are typically made at the
level of the bank and not its holding company. Second, focusing on the bank allows for a
more granular analysis and helps to better identify the local effects of LBO competition.
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With LBO entry and expansion in different parts of the country, figure 4 shows that
the share of local banks facing LBO competition increased from about 10 percent in 1985
to more than 80 percent in 2005. Over the same period, there has been a notable change
in the loan portfolios of local banks. CRE loans as a share of total assets at local banks
increased considerably since the mid-1980s (figure 5). However, CRE loan shares remained
relatively unchanged for LBO banks.
Interestingly, CRE loan shares of local banks continued to increase, peaking around
2007. However, on December 6, 2006 all three federal regulatory agencies issued supervisory
guidance concerning the increasing concentrations of CRE loans. Bassett and Marsh [2016]
find that this regulatory guidance prompted banks to rebalance their loan portfolios away
from CRE lending. Therefore, this study examines the effect on local bank loan portfolios
until 2005, before any real or anticipated effects of the regulatory guidance.
To summarize, we examine the effects of LBO entry on local bank portfolios from 1990
to 2005. Since BHCs were the vehicle of entry, our data uses entry dates of the holding
company and not the bank. On the other hand, we examine the effect of LBO competition
on local bank (not BHC) portfolios.

3

Data

Ideally, one would want loan level data with location information to determine local market
competition. However, data of this type for local banking organizations are limited to RRE
collected through the Home Mortgage Disclosure Act (HMDA), a subset of newly originated
small business loans through Community Reinvestment Act (CRA) data collection, and
bank branch deposit holdings. As with most other studies on local bank competition,
our competition measures use deposit data as a proxy for loan competition. The FDIC’s
Summary of Deposits (SOD) data report both the location and deposit holdings of all
branches operated by depository institutions in the United States as-of June of each year.
We use the reported location coordinates (latitude and longitude) to map each branch to a
U.S. county using the 2014 Tiger/LINE shapefile definitions.4 The mapping ensures that
changes in a branch’s county location are due to openings, closings, or moves rather than
changes in the county border definitions. In other words, the geographic boundaries are
held constant over time.
4
The Tiger/LINE shapefiles can be found on the U.S. Census Bureau’s website: https://www.census.
gov/geo/maps-data/data/tiger-line.html
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Competition measures based on deposits may under- or overstate the true level of
loan competition.5 To allay these concerns, we consider bank branches as an alternative
measure of a bank’s ability and willingness to lend locally. Moreover, under the Community
Reinvestment Act, banks are required to lend at least a portion of locally raised deposits
in that market. Taken together, it is likely that competition measures based on deposits
and loans are highly correlated, on average, for our sample of local banks.
In view of the previous discussion, we construct three measures of LBO activity to
determine the level of LBO competition faced by local banks. The first measure is total
county-level deposits held by LBOs. The second and third measures are the HerfindhalHirschman indices based on marketshares of county-level, LBO deposits and branches,
respectively. The HHI indices are calculated according to equation 1 where si,c,t is LBO
i’s deposit or branch share in county c, for year t. HHI indices are used because they are
the preferred measure of competition in most banking analyses [Rhodes, 1993].
LBO
HHIct

=

N
X

s2i,c,t

(1)

i=1

To examine changes in bank portfolios, the regression analysis uses local bank loan
portfolio measures as dependent variables and LBO activity measures as the explanatory
variables. In addition, we use two sets of control variables: a set of bank-level controls
and a set of controls for the local bank’s market conditions. We use the local bank’s prior
loan growth, net interest margins (NIMs), delinquency and charge off rates, and the Tier
1 leverage ratio to control for prior lending activity, profitability, risk, and capitalization,
respectively. These variables are drawn from the FFIEC’s Reports of Condition and Income
(Call Reports) that provide quarterly, bank-level financial information. Growth rates and
income items are adjusted for bank mergers according to the methodology described in
English and Nelson [1998]. Loan growth rates are trimmed at the 1st and 99th percentile to
account for large loan acquisitions that are not otherwise captured by merger adjustments
and data reporting errors. The set of market controls include county-level measures of
population and building permits (on new, privately-owned residential construction) from
5
Using deposit data as proxy for loan competition is not without its problems. For one, deposits booked
at a given branch can be used to make loans at any other branch in the banks network (Gilje, Loutskina
and Strahan [2016]). In this case, branch deposits would understate the true level of competition. On the
other hand, while banks typically book deposits in the branch where they were collected, many business
or municipal deposits are often booked at a central or headquarter location. In this case the true level of
competition maybe overstated by deposit measures.
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the U.S. Census Bureau. We also include county-level per capita income from the Bureau
of Labor and Statistics’ Quarterly Census of Employment and Wages. When the data are
not annual, the measures reported closest to June of each year are used.
We define a local bank’s market to be the set of counties in which the bank operates
branches. Accordingly, county-level variables, including the HHI measures described above,
are weighted by the local bank’s “exposure” to each county according to equation 2. The
weights, denoted by wi,c,t , are the share of branches held by bank i in county c for year
t. These weights sum to unity so the resulting variable is a bank-specific, branch-weighted
average of local market controls and LBO competition that vary annually. This weighting
scheme has been used elsewhere in the literature [Cetorelli and Strahan, 2006; Chakraborty,
Goldstein and MacKinlay, 2013; Glancy, 2015; Bassett and Marsh, 2016]. In view of our
earlier discussion that underlies the importance of branches to local banking activity, we
use the share of branches, and not deposits, as weights in the following equation.

yi,t =

N
X

wi,c,t ∗ yc,t s.t.

c=1

N
X

wi,c,t = 1

(2)

c=1

The resulting data form a panel indexed by bank and year. Local banks that operate in
markets that never experienced LBO entry and those that operated in markets with LBO
branches prior to 1990 are excluded from the sample. As a result, our sample consists
of local banks that experienced LBO entry after 1990. Our sample period starts in 1990,
the first date for which we have county-level macroeconomic controls, and ends in 2005,
the year just before the CRE supervisory guidance was issued for comment. Summary
statistics are presented in table 1.

4

Effects of Increased LBO Market Activity

We begin our analysis by examining how local bank loan portfolios changed with LBO entry.
As a first step, we examine changes in loan portfolios prior to and following entry without
accounting for the level of LBO market activity. The next set of regressions measure these
changes accounting not only for the level of LBO activity but also other bank and market
controls.
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4.1

Before and After LBO Entry

Entry is indicated by a change in the weighted LBO deposits measure described in section 3
from zero to a non-zero level. We estimate equation 3 to examine the dynamics of lending
behavior around LBO entry. This specification provides some insight into the longer run
effects of LBO entry on local bank portfolio changes.

Loan Sharei,t = αi + τt +

5
X

βt+q Di,t+q + εi,t

(3)

q=−5

Loan Sharei,t is a measure of local bank loans as a share of total assets and αi and τt
are bank and time fixed effects, respectively. The variables Di,t+q are indicator variables
for year t + q after LBO market entry. The coefficients βt+q measure the changes in local
bank loan shares (in each loan category) q years before and after LBO entry. Following
Kerr and Nanda [2009, 2010], all periods five years prior to entry and five years after entry
are included in the -5 and +5 indicators, respectively. We omit the indicator for market
entry (Di,t ). These regressions tell us how average loan shares in the five years before and
after LBO market entry compared to those prevailing at the year of LBO entry.
Figure 6 plots the estimated coefficients (along with 95 percent confidence intervals)
in equation 3 for the four core loan categories in Call Report data: CRE, RRE, C&I and
consumer loans. Figure 6(a) shows that prior to LBO market entry, CRE shares at local
banks were not statistically different from those at the reference year of LBO entry (shown
as period 0 on the graph). However, these same local banks increased their average CRE
loan shares in most of the subsequent five years after LBO entry. Overall, we estimate a
percentage point increase in CRE loan shares in the five years following LBO entry, but
no change in the five years prior to entry.
Interestingly, there appears to be a significant increase in RRE loan shares of local banks
prior to LBO entry (figure 6(b)). These estimates lend support to our endogeneity concerns
about LBO entry: it appears that LBOs selected markets with increasing opportunities for
RRE lending. We estimate that RRE shares of local banks remained unchanged (relative
to the RRE share at the year of entry) in the years immediately following LBO entry before
starting to decline in later years. Shares of C&I and consumer lending show little to no
significant change in the five years prior to or in the five years following LBO entry (figure
6(c) and 6(d)).
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4.2

Changes in LBO Activity

Next, we examine how bank loan portfolios change with LBO activity after controlling for
variations in bank and local market conditions. We estimate the fixed effects specification
in equation 4 with separate regressions for each of the three measures of LBO activity (as
described in section 3):
Loan Sharei,t = αi + τt + β1 LBO Activityi,t−1 + γXi,t−1 + εi,t

(4)

Loan shares, bank and year fixed effects are denoted by the same variables as in equation
3. The coefficient of interest is β1 , which estimates how bank loan shares in a particular
category change with increased LBO activity in the previous year. The matrix Xi,t−1
represents the set of predetermined (lagged one period) bank and market controls described
in Section 2.6
The results for CRE loan shares are shown in table 2. Each column shows the estimate
for β1 using one of the three LBO activity measures as denoted by the column header.
HHI and deposit level measures are log transformed to account for their highly skewed
distributions. Across all competition measures, an increase in LBO activity is associated
with an increase in the share of local bank CRE loans. These estimates confirm the results
in 6(a) that show local banks increasing CRE shares in their portfolio following LBO entry.
The difference here is that these estimates account for LBO activity, financial ratios, and
market factors that could also change bank loan portfolios.
These findings are robust to the measure of activity used with the largest coefficient on
the log level of the county-weighted HHI measure based on LBO deposits. On average, a
one percent increase in the market-specific level of the LBO deposit HHI is associated with
a 9 basis point increase in CRE loans as a share of total assets. Similarly, a one percent
increase in the localized HHI measure based on LBO branch shares is associated with an
8 basis point increase in CRE loan shares. A similar one percent increase in the level of
LBO deposits in a bank’s local operating market is associated with about a 5 basis point
increase in CRE loan shares in the following year. Overall, the estimates suggest that a
one standard deviation increase in LBO competition measures lead to an initital quarter
percent increase in CRE shares at local banks in the following year.
Table 3 estimates how local banks’ non-CRE loan shares change with increased LBO
6

Alternative specifications that include both predetermined and contemporaneous county level controls
yield similar results.
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activity in their local markets. While such an analysis is somewhat subject to an adding up
constraint, the demoninator of the share variables is total assets so this is less of a concern
for the analysis. For example, a local bank facing increased comeptiton for RRE loans could
substitute their RRE loan exposure with mortgage-back securities to achieve a similar risk
profile and portfolio composition. The results indicate that higher LBO activity levels
are also associated with lower shares of RRE and consumer loans, particularly the noncredit card loan segment. Both RRE and consumer loan shares are estimated to decline
about 15 basis points in the year following a one standard deviation increase in LBO
competition. The estimated coefficients for C&I and credit card loan shares, however, are
not statistically significant. Therefore, it is difficult to associate changes in these loan
categories with changes in LBO activity. All of these findings are robust to the various
measures of LBO activity, using a sample of CBO banks only, and including both lagged
and contemporaneous local market factors (as in Favara and Imbs [2015]).
As an alternative explanation, our results could be affected by selection issues. If LBOs
target banks for acquisition that have a high share of RRE loans (low share of CRE loans)
in their portfolio, then it is plausible that our results are driven by their exclusion from
the sample of local banks post entry. To rule this out, we form a subsample of local banks
that were never acquired throughout the years in our sample. Figure 7 plots the CRE loan
shares for this balanced panel of active local banks from 1990 to 2005. CRE loan shares
for this subsample increased from around 10 percent of assets in 1990 to over 25 percent of
assets in 2005, similar to that shown in figure 5. Clearly, the increase in CRE loan shares
for local banks is driven by factors other than issues of LBOs selection of banks as targets
for acquisition.

5

IV Estimation Using Bank Branch Distance

The previous analysis suggests a positive association between increased LBO competition
and CRE lending by local banks in their operating markets. The results also suggest
a negative association between LBO competition and retail lending segments, namely,
RRE and non-credit card consumer lending. These results provide empirical support for
theories of entry and competition described in section 2. The finding that local banks
reduced household loan shares complements the results of Favara and Imbs [2015] and
Berger, Irresberger and Roman [2017] who suggest that large banks that expanded during
the branching deregulation period made a larger quantity of RRE and consumer loans,
13

respectively.
Despite the theoretical and empirical support for our preliminary results, the LBO competition measures prompt endogeneity concerns. Alternative explanations can be drawn
as to how profitable local lending opportunities and economic conditions can drive loan
portfolio choices of local banks together with LBO entry and competition. We find some
evidence for this in our results shown in figure 6(b) where RRE loan shares of local banks
were increasing prior to LBO entry. Given that the observed loan shares are an equilibrium
outcome, these results suggest a simultaneity concern.
To address these endogeneity issues, we use an instrumental variables approach to
identify the effect of LBO activity on local bank loan shares. In every period, the IV
is the minimum distance between the local bank’s main office and any LBO branch in
the U.S. We choose to measure the distance from a local bank’s main office, rather than
using bank branch locations, because local banks are less likely to move their main office
in the face of competition. In first stage regressions (not shown), the distance measure
is negatively correlated with LBO competition faced by local banks. In this way, the
instrument measures the likelihood of LBO entry (“intent to treat” or “threat of entry”)
into a local bank’s market.
For distance to be a valid instrument, it must affect the local bank’s portfolio choice
only through its effect on LBO activity. We argue that this exclusion restriction is satisfied
for our sample of local banks because the local bank is unlikely to significantly change its
portfolio merely due to the threat of entry from an LBO. In essence, we assume that local
banks do not rebalance their loan portfolios in response to competitive threats from larger
rivals, but respond to competition only after the larger rival has entered the local market
and shown an ability to out-compete the smaller banks for their “captive” customer base.
While this appears to be a strong assumption for most other businesses, we argue that
it is plausible and likely given knowledge of local banks and their operations. A large body
of theoretical and empirical literature on relationship lending argues that in comparison
to large banks, local banks rely significantly on lending relationships with their clients
(see Boot [2000], Gorton and Winton [2003] and references therein). For example, Sharpe
[1990] argues that over time, these banks are able to retain relationship banking customers
due to informational frictions that prevent borrowers from signaling their quality to other
lenders. In other words, over time, relationship-based borrowers become “informationally
captured”. Due to the potential for extracting rents from these relationship customers,
banks will enter into initial contracts that generate expected losses, but potentially have
14

high future payoffs [Petersen and Rajan, 1995; Sharpe, 1990]. Under this relationship
banking model, local banks would be unwilling to relinquish their customer base on the
basis of competitive threats. Instead, as our theoretical and empirical narrative suggests,
due to their funding and technological advantages, large banks were successful in pulling
these relationship-based customers away from their local rivals.
The IV regression results for CRE loan shares are shown in table 4. The IV regressions
show that CRE loans shares are positively and significantly related to the instrumented
LBO activity measures. The effect is larger than that found in the simple fixed effect OLS
regressions. Given a one percent increase in LBO activity as measured by HHI, local bank
CRE loan shares rise about 20 basis points. Given a one percent increase in LBO deposits,
local bank CRE shares increase about 10 basis points. The coefficient estimates suggest
that local bank CRE loan shares rise about 65 basis points given a one standard deviation
increase in the LBO measures.
The instrumented non-CRE loan share estimates are shown in table 5. These results
also confirm the earlier finding that RRE and non-credit card consumer loan shares at
local banks are negatively related to LBO market activity. Similar to the non-instrumented
fixed effects regression, the effect on C&I loan shares is not statistically different from zero.
Again, the instrumented results are larger than the non-instrumented results presented in
table 3. RRE shares in the instrumented regressions are estimated to decline about 40 basis
points one year after a one standard deviation rise in LBO competition. Consumer loan
shares are expected to decline a bit more modestly, only about 25 basis points, following
such an increase. This difference provides further support for the idea that residential
mortgages were the most adversely affected segment of local bank portfolios following an
increase in LBO competition.
Overall, the results suggest that increased LBO competition is associated with buildups
of CRE portfolios and, to some degree, changes in other loan portfolio shares. These
findings are consistent with the aggregate level marketshare changes shown in figure 5.
The regressions provide additional support to the idea that competitive changes in local
markets, spurred by large bank entry, led to portfolio shifts at smaller banking institutions.

6

Conclusion

The theoretical literature on bank competition has shown that lender heterogeneity can
unwittingly exacerbate market segmentation. Our results find strong support in the pre15

dictions of these theories. In our sample of U.S. banks observed from 1990 to 2005, we find
that the pre-crisis build-up in CRE concentrations of local banks can be traced to LBO
entry and competition. Local banks struggle to retain their clients in low-risk retail segments prompted them to focus on riskier segments of the market such as CRE, where they
could leverage their local information advantage. Competition from LBOs was a significant
factor in the build-up of CRE concentrations in local CBO and RBO banks.
The key result has important implications for CRE asset valuations and increased lending based on those valuations. At the same time, increased concentrations by themselves
have implications for financial stability because they leave banks vulnerable to sectorspecific shocks. It is likely that the increased supply of credit from local banks into CRE
may have fueled the sustained increase in CRE asset valuations leaving local bank portfolios increasingly vulnerable to a downturn. What is also important here is that, while
local banks individually make portfolio choices, overall concentration for the local bank
group increase. Combined with asset valuations this has important systemic implications
for financial stability not just for the local banks but LBOs exposed to CRE lending in
other markets as well.
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Charts
Figure 1: Annual Bank Counts

(a) Annual Bank Mergers

(b) Multibank BHCs

(c) Multistate BHCs

(d) LBO Count
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Figure 2: Large Banking Organization Branch Locations

(a) June 1990

(b) June 2005

Figure shows branch locations of bank holding companies with consolidated banking assets of $50 billion
or more (in 2009 dollars) as-of June 1990 and 2005, respectively. State boundaries are shown in black while
Census Designated CBSAs as-of 2014 are shown in gray.
Source: FFIEC Call Reports and FDIC’s Summary of Deposits.
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Figure 3: Out Of State Branches

Figure shows number of out-of-state branches based on BHC/bank headquarters location in each year.
Source: FFIEC Call Reports and FDIC’s Summary of Deposits.
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Figure 4: Share of CBOs and RBOs Facing LBO Competition

Figure shows share of CBOs and RBOs that operate a branch in a county where an LBO also operates a
branch. Source: FFIEC Call Reports and FDIC’s Summary of Deposits.
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Figure 5: CRE shares at CBOs and RBOs

Figure shows share of CRE to total assets at CBOs and RBOs. Source: FFIEC Call Reports and FDIC’s
Summary of Deposits.
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Figure 6: CBO and RBO Loan Shares After LBO Market Entry

(a) CRE

(b) RRE

(c) CI

(d) Consumer

Figure shows coefficient estimates from leads and lags after LBO market entry for CBOs and RBOs.
Source: FFIEC Call Reports and FDIC’s Summary of Deposits.
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Figure 7: CRE Shares in Balanced Panel
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8

Tables
Table 1: Variable Descriptive Statistics

Dependent Share Variables
CRE share
RRE share
C&I share
Cons share
LBO Competition Measures
Log (LBO Deposits)
Log (LBO HHI Deposits)
Log (LBO HHI Branches)
Bank Controls
NIM
Chargeoff Rate
Delin. Rate
Tier 1 Lev Ratio
County Macro Controls
Log (Population)
Log (Per Capita Income)
Log (Bldg Permits)
Loan Growth Rates
∆Log (CRE)
∆Log (RRE)
∆Log (CI)
∆Log (Cons)

Median

Mean

Std. Dev

10.61
20.34
8.17
6.84

14.09
21.32
9.67
8.29

12.11
10.47
6.82
6.30

10.32
4.25
4.25

7.24
3.36
3.23

6.11
2.99
2.79

4.38
0.05
2.13
9.03

4.45
0.26
2.80
9.72

0.99
1.17
2.64
23.50

10.63
10.01
5.15

10.88
10.02
5.16

1.28
0.27
1.97

13.03
7.79
7.59
2.55

22.37
12.08
12.97
5.85

48.74
24.32
35.67
25.78

Note: The sample includes only banks held by BHCs with real assets (in
2009 dollars) less than $50 billion from 1991 to 2005. Local area conditions
are county level measures weighted by branch shares as determined by the
Summary of Deposits data.
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Table 2: Effect of LBO Activity on Community and Regional Bank CRE Shares

LBO Activity i,t−1
Bank-Specific Conditions
∆Log (CRE) i,t−1
NIM i,t−1
Chargeoff Rate i,t−1
Delin. Rate i,t−1
Tier 1 Lev Ratio i,t−1
Local Market Conditions
Log (Population) i,t−1
Log (Per Capita Income) i,t−1
Log (RRE Permits) i,t−1
Constant
Observations
Adjusted R2

(1)
log(Deposit HHI)
0.0904∗∗∗
(4.76)

(2)
log(Branch HHI)
0.0867∗∗∗
(4.40)

(3)
log(LBO Deposits)
0.0470∗∗∗
(4.90)

0.00806∗∗∗
(17.22)
0.281∗∗∗
(3.76)
-0.0745∗∗∗
(-3.47)
-0.0881∗∗∗
(-5.74)
-0.00116
(-1.01)

0.00806∗∗∗
(17.23)
0.281∗∗∗
(3.76)
-0.0747∗∗∗
(-3.48)
-0.0881∗∗∗
(-5.73)
-0.00118
(-1.02)

0.00805∗∗∗
(17.20)
0.282∗∗∗
(3.77)
-0.0744∗∗∗
(-3.46)
-0.0886∗∗∗
(-5.77)
-0.00117
(-1.01)

2.083∗∗∗
(8.25)
4.081∗∗∗
(4.22)
0.290∗∗∗
(4.21)
-54.63∗∗∗
(-5.87)
66,893
0.40

2.104∗∗∗
(8.35)
4.062∗∗∗
(4.20)
0.289∗∗∗
(4.21)
-54.66∗∗∗
(-5.87)
66,893
0.40

2.055∗∗∗
(8.09)
4.061∗∗∗
(4.20)
0.289∗∗∗
(4.20)
-54.13∗∗∗
(-5.81)
66,893
0.40

Notes: Dependent variable is CRE loans as a share of total assets. The sample includes only banks held by
BHCs with real assets (in 2009 dollars) less than $50 billion from 1991 to 2005. All regressions include year and
bank fixed effects. Local area conditions are county level measures weighted by branch shares as determined
by the Summary of Deposits data. Standard errors clustered at the bank level.
t statistic in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 3: LBO Market Activity Effect on Non-CRE Loan Shares

Log (LBO Deposits) i,t−1
Log (LBO HHI Deposits) i,t−1
Log (LBO HHI Branches) i,t−1

(1)
RRE
-0.0279∗∗∗
(-2.75)
-0.0477∗∗
(-2.40)
-0.0569∗∗∗
(-2.73)

(2)
C&I
-0.00251
(-0.38)
0.00100
(0.07)
-0.00459
(-0.33)

(3)
All Consumer
-0.0275∗∗∗
(-4.33)
-0.0538∗∗∗
(-4.38)
-0.0547∗∗∗
(-4.23)

(4)
Non-Credit Card
-0.0266∗∗∗
(-4.37)
-0.0503∗∗∗
(-4.25)
-0.0524∗∗∗
(-4.21)

(5)
Credit Cards
0.00272
(0.57)
0.00114
(0.13)
0.00557
(0.59)

Notes: Table shows the coefficient estimates on LBO activity measures corresponding to the specfication given by equation 4.
The dependent variable is loans as a share of total assets. LBO activity is measured using each of three market concentration
measures based on deposit and branch shares of LBO banks. The sample includes only banks held by BHCs with real assets
(in 2009 dollars) less than $50 billion from 1991 to 2005. All regressions include year and bank fixed effects. Standard errors
clustered at the bank level. t statistic in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 4: Instrumented LBO Activity Effect on Local Bank CRE Shares

LBO Activity i,t−1
Bank-Specific Conditions
∆Log (CRE) i,t−1
NIM i,t−1
Chargeoff Rate i,t−1
Delin. Rate i,t−1
Tier 1 Lev Ratio i,t−1
Local Market Conditions
Log (Population) i,t−1
Log (Per Capita Income) i,t−1
Log (RRE Permits) i,t−1
Observations
Adjusted R2

(1)
log(LBO Deposits)
0.110∗∗∗
(5.87)

(2)
log(Deposit HHI)
0.218∗∗∗
(5.86)

(3)
log(Branch HHI)
0.221∗∗∗
(5.85)

0.00807∗∗∗
(17.21)
0.282∗∗∗
(3.78)
-0.0736∗∗∗
(-3.43)
-0.0892∗∗∗
(-5.81)
-0.00109
(-0.97)

0.00808∗∗∗
(17.26)
0.281∗∗∗
(3.77)
-0.0739∗∗∗
(-3.44)
-0.0881∗∗∗
(-5.74)
-0.00108
(-0.96)

0.00809∗∗∗
(17.28)
0.279∗∗∗
(3.75)
-0.0742∗∗∗
(-3.46)
-0.0880∗∗∗
(-5.74)
-0.00112
(-0.99)

1.871∗∗∗
(7.33)
4.110∗∗∗
(4.26)
0.282∗∗∗
(4.11)
66,565
0.34

1.933∗∗∗
(7.63)
4.161∗∗∗
(4.30)
0.284∗∗∗
(4.14)
66,565
0.34

1.971∗∗∗
(7.82)
4.121∗∗∗
(4.26)
0.283∗∗∗
(4.12)
66,565
0.34

Notes: Dependent variable is CRE loans as a share of total assets. The LBO activity measure is instrumented
with the minimum distance between a CBO’s main office and the closest LBO branch. The sample includes
only banks held by BHCs with real assets (in 2009 dollars) less than $50 billion from 1991 to 2005. All
regressions include year and bank fixed effects. Local area conditions are county level measures weighted by
branch shares as determined by the Summary of Deposits data. Standard errors clustered at the bank level.
t statistic in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 5: Instrumented LBO Activity Effect on Local Bank Non-CRE Shares

Log (LBO Deposits) i,t−1
Log (LBO HHI Deposits) i,t−1
Log (LBO HHI Branches) i,t−1

(1)
RRE
-0.0737∗∗∗
(-3.84)
-0.145∗∗∗
(-3.84)
-0.148∗∗∗
(-3.84)

(2)
C&I
-0.0131
(-0.96)
-0.0258
(-0.96)
-0.0263
(-0.96)

(3)
All Consumer
-0.0395∗∗∗
(-3.00)
-0.0777∗∗∗
(-2.99)
-0.0791∗∗∗
(-3.00)

(4)
Non-Credit Card
-0.0334∗∗∗
(-2.79)
-0.0659∗∗∗
(-2.79)
-0.0670∗∗∗
(-2.79)

(5)
Credit Cards
-0.00201
(-0.12)
-0.00400
(-0.12)
-0.00412
(-0.12)

Notes: Table shows the coefficient estimates on LBO activity measures corresponding the specfication given by equation 4.
The LBO activity measure is instrumented with the minimum distance between a CBO’s main office and the closest LBO
branch. The dependent variable is loans as a share of total assets. LBO activity is measured using each of three market
concentration measures based on deposit and branch shares of LBO banks. The sample includes only banks held by BHCs
with real assets (in 2009 dollars) less than $50 billion from 1991 to 2005. All regressions include year and bank fixed effects.
Standard errors clustered at the bank level. t statistic in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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