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Abstract

Banks which gain larger local market shares through acquisitions charge higher in-

terest rates on high-risk mortgages after the acquisition. Acquiring banks also increase

approval rates for conventional mortgage applications, decrease approval rates for

relatively riskier FHA mortgage applications, and decrease approval rates for Black

and Hispanic applicants for both conventional and FHA mortgage applications in the

post-acquisition period. Overall, our results indicate that the effect of bank merg-

ers on the price and availability of mortgage credit vary by borrower risk, income,

and race; and that bank merges may worsen mortgage credit access for borrowers in

under-served communities. (JEL G21, G34)
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Introduction

The price and availability of mortgage credit can have significant implications for house-

hold wealth because housing accounts for a sizeable portion of household assets and li-

abilities.1 Although the advent of fintech lenders is transforming the industry, mortgage

lending largely happens through a search and negotiation process between local lenders

and individual borrowers (Allen, Clark, and Houde (2014), Agarwal, Grigsby, Hortaçsu,

Matvos, Seru, and Yao (2020)), and the literature has documented that lenders exer-

cise market power to set mortgage interest rates (e.g., see Fuster, Lo, and Willen (2017),

Buchak, Matvos, Piskorski, and Seru (2018), and Bhutta, Fuster, and Hizmo (2020)). Be-

cause bank mergers increase the local market shares of acquiring banks and reduce com-

petition, policymakers and consumer advocates fear that bank mergers lead to higher

mortgage rates for borrowers, and worsening of mortgage credit access for borrowers

in under-served communities. Indeed, some bank regulators and members of Congress

have called for greater scrutiny of bank mergers.2 Yet, there is not much empirical ev-

idence on the effect of bank mergers on the price and availability of mortgage credit,

and how these effects vary by borrower risk, income and race. These questions are of

interest to both academics and policymakers because the banking sector has undergone

unprecedented consolidation over the 1990–2010 period; and although the bank merger

wave abated after the passage of the Dodd-Frank Act, the merger of BB&T Corp. and

SunTrust Bank in 2019 has heralded the return of big bank mergers, especially among

1Using data from the Federal Reserve Board’s Survey of Consumer Finances, Bricker, Moore, and
Thompson (2019) show that housing accounted for 60 percent (30 percent) of asset portfolio for the me-
dian (average) household in 2016, although there is substantial time-series variation in the relative shares
of housing and financial assets.

2In December 2021, there was a public clash between the Democratic and Republican appointed board
members at the Federal Deposit Insurance Corporation (FDIC), with the former calling for greater scrutiny
of how bank acquisitions could affect the government’s efforts to promote financial stability and pro-
tect consumers. Moreover, the House Financial Services Committee Chair Maxine Waters requested a
moratorium– until the regulatory review is completed– on the approval of mergers that would result
in a bank holding above $100 billion of assets. Please visit https://www.americanbanker.com/news/

big-bank-mergers-face-new-scrutiny-amid-washington-power-struggle for more details.
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regional banks.

The effects of bank mergers on the price and availability of mortgage credit are not

obvious a priori. On the one hand, the concerns of policymakers and consumer advo-

cates sound plausible because acquiring banks which have significant local market over-

lap with their target banks may use their enhanced market power to raise mortgage rates

after the acquisition. Moreover, if smaller banks specialize in lending to more opaque

and risky borrowers (Berger, Miller, Petersen, Rajan, and Stein (2005)), then bank mergers

which swallow up smaller banks may worsen access to mortgage credit for low-income

borrowers and borrowers in under-served communities. On the other hand, the increase

in scale through mergers may also lead to improvements in operating efficiency. Most

banks still rely on brick-and-mortar branch networks for mortgage lending, which may

lead to economies of scale for the merged entity. Large banks may also be able to invest

in digital technology to compete more effectively with fintech lenders.3 If the acquiring

bank faces competition in the local market, it may pass on some of these efficiency gains

to borrowers in the form of lower mortgage interest rates. Hence, the overall effect of

bank mergers on the price and availability of mortgage credit are theoretically ambigu-

ous, and depend on whether the market power effect dominates the efficiency effect, or

vice versa. These effects may also vary across borrower risk categories. Surprisingly, the

extant literature on bank mergers has little to say about the effects of bank mergers on the

price and availability of mortgage credit. Moreover, the literature finds mixed evidence

on whether bank mergers hurt or benefit other bank customers, such as depositors and

borrowers of commercial loans (see Section 1 for details).

To resolve this question, we identify mergers involving U.S. banks that are active in the

mortgage market, and for which we have loan-level interest rate data for the acquiring

bank. We obtain interest rate data from Fannie Mae and Freddie Mac’s loan-level data
3See the article titled “5 ways mortgages will shape the BB&T and SunTrust merger” at

https://www.nationalmortgagenews.com/list/5-ways-mortgages-will-shape-the-bb-t-and-suntrust-
merger.
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sets on mortgages sold to these government-sponsored entities (“agency mortgages”),

and from Moody’s Analytics which has information on mortgages sold to private securi-

tizers (“non-agency mortgages”). Because our interest rate data begin in 2000, we focus

on bank mergers that occurred after 1995. The bank mergers in our sample occurred

between 1995 and 2010, which is an important period of consolidation in the banking

industry. To ensure that we are focusing on large mergers that are plausibly exogenous

to demand conditions in any individual local market, we restrict attention to mergers in

which the target bank had residential mortgage lending operations in at least ten core-

based statistical area areas (CBSAs) in the year prior to the merger.4 Indeed, all but one

of these bank mergers involve target banks that operated residential mortgage lending

operations in multiple states, and many involve target banks that operated in 40 or more

states/territories prior to the acquisition. For each acquisition, we compute the market

share gained by the acquiring bank in each CBSA using data from the Home Mortgage

Disclosure Act (HMDA), which records the vast majority of home mortgage applications

and approved loans in the United States. We focus on market share gain at the CBSA level

because CBSA is the smallest geographic unit that is reported in all the databases we use;

and fits the idea of a local market because each CBSA consists of a city and surrounding

communities that are linked by social and economic factors.5

Our empirical strategy exploits the substantial variation in market share gained by

acquiring banks across CBSAs to identify the effect of mergers on mortgage interest rates

and provision of mortgage credit. We note that this variation is driven by variation in the

target banks’ market shares across CBSAs prior to the merger, and hence, can be treated

as exogenous to local demand conditions because the bank mergers in our sample are

4A core-based statistical area is made up of one or more counties anchored by an urban center with a
population of at least 10,000 people, that is, urban clusters that are socioeconomically linked to the urban
center through commuting.

5HMDA database also reports the county in which the property is located, but this information is not
available in the loan-level data sets which we use to obtain interest rate information. Instead, the loan-level
data sets from Fannie, Freddie and Moody’s Analytics report the 3-digit Zip code in which the property is
located, but this information is not available in HMDA. Unfortunately, it is not possible to match counties
to 3-digit zip codes because these areas often do not overlap perfectly.
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nationwide in scope and are not driven by demand conditions in any individual CBSA.

Moreover, apart from the standard set of borrower- and loan-level controls, we also in-

clude either 3-digit Zip×year fixed effects or County×year fixed effects to control for

similarity in demand conditions faced by acquiring and non-acquiring banks, so that we

can isolate the effect of the local market share gained by the acquiring bank on its mort-

gage lending decisions.6 We also distinguish between short- and long-run effects because

past literature highlights that efficiency gains from synergies may take longer to materi-

alize (Kim and Singal (1993) and Focarelli and Panetta (2003)). Overall, our regressions

quantify the effect of local market share gain through acquisitions on the acquiring bank’s

provision of mortgage credit after the acquisition, all else equal.

We find that banks which gain larger local market shares through acquisitions charge

higher interest rates to borrowers of 30-year fixed-rate non-agency mortgages, all else

equal, in the three years following the acquisition. In terms of economic significance, a

5% gain in CBSA market share for the acquiring bank is associated with an increase in

interest rate of about 31bp for non-agency mortgages, which is a significant increase in

comparison to the average interest rate of 7.4% in this sample. This effect is significantly

stronger for subprime loans and Alt-A loans which are riskier than prime loans. The

corresponding effect for conforming mortgages sold to Fannie Mae and Freddie Mac is

an economically insignificant increase in interest rate of about 3bp. The contrasting results

for agency and non-agency mortgages suggests that lenders’ market power increases with

borrower risk, and is reminiscent of the result in Hurst, Keys, Seru, and Vavra (2016)

that agency mortgages are priced very differently compared to mortgages in the private

market. Unlike Focarelli and Panetta (2003), we do not find any evidence of efficiency

gains being passed on to borrowers in the form of decrease in mortgage rates in the long

6The choice of fixed effects is driven by the granularity of information available to us. The loan-level
data sets from which we obtain interest data only identify the 3-digit Zip code in which the property is
located. Hence we include 3-digit Zip×year fixed effects in the interest rate regressions. On the other hand,
HMDA data identify the county in which the property is located. Hence, we include county×year fixed
effects in the loan approval regressions.
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run.

Next, we turn our attention to the effect of bank mergers on the availability of mort-

gage credit, where we separately examine the effects on the likelihood of mortgage ap-

plication approval (the extensive margin) and the amount of credit granted conditional

on loan approval (the intensive margin). We use mortgage application data from HMDA,

which has information on both approved and rejected applications, to examine the ef-

fect of bank mergers on likelihood of mortgage application approval. HMDA data have

information on both conventional mortgages which are not offered or secured by a gov-

ernment entity, and mortgages that are secured by the Federal Housing Administration

(“FHA mortgages”) and issued by FHA-approved lenders. FHA mortgages require a

lower minimum down payment, and are designed for borrowers with lower credit scores

and lower incomes compared to borrowers of conventional mortgages. Because past

literature has highlighted racial discrimination in mortgage lending (see Holmes and

Horvitz (1994), Tootell (1996), Ladd (1998), and Charles and Hurst (2002)), we also ex-

amine how the effects of mergers on likelihood of loan approval vary with the applicants’

race/ethnicity.

We find that banks which gain larger local market shares through acquisitions are ce-

teris paribus less likely to approve FHA mortgage applications in the post-acquisition

period, and the increase in rejection rate is stronger for low-income applicants and for

Black and Hispanic applicants. On the other hand, banks which gain larger local market

shares through acquisitions are more likely to approve the relatively safer conventional

mortgage applications in the post-acquisition period, although this effect is weaker for

low-income applicants and is reversed in case of Black and Hispanic applicants. In other

words, banks which gain larger local market shares through acquisitions are less likely

to approve the mortgage applications of Black and Hispanic applicants for both conven-

tional and FHA mortgages in the post-acquisition period, all else equal. Thus, it appears

that bank mergers may have more adverse effects on the mortgage credit access of low-
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income applicants and under-represented minorities. An important caveat is that we are

unable to control for differences in credit scores and loan-to-value ratios across borrow-

ers categorized by income and race/ethnicity, because HMDA data do not provide this

information during our sample period.

We also find that banks which gain larger local market shares through acquisitions

lend larger amounts to borrowers of non-agency mortgages in the three years following

the acquisition. In terms of economic significance, a 5% gain in local market share for the

acquiring bank is associated with a 3.6% increase in loan amount for non-agency mort-

gages. When we differentiate by borrower risk categories, we find that the increase in

loan amount is present only among Alt-A and prime borrowers, but not among subprime

borrowers. The corresponding effect for conforming mortgages sold to Fannie Mae and

Freddie Mac is a modest increase of 0.2% in loan amount in the short run, which disap-

pears in the long run.

Our results carry important implications for the effect of bank mergers on the price

and availability of credit in the residential mortgage market. First, unlike some previ-

ous research from other banking markets (Sapienza (2002); Focarelli and Panetta (2003);

Erel (2011)), we do not find any evidence that acquiring banks pass on efficiency gains

from mergers to borrowers in the form of lower interest rates. Second, the effects on

the price and amount of mortgage credit vary substantially across risk categories. Bor-

rowers who qualify for agency mortgages face minimal impacts. At the other extreme,

subprime borrowers face large increases in interest rates but no increase in loan amounts.

Alt-A borrowers who fall between these two extremes benefit from higher loan amounts

but also have to pay higher interest rates. Third, the effects on access to mortgage credit

also vary based on borrowers’ income and race/ethnicity. Acquiring banks increase ap-

proval rates for conventional mortgage applications but decrease approval rates for FHA

mortgage applications, which are more likely to be sought by low-income applicants and

minorities. In particular, Black and Hispanic applicants are more likely to be rejected by
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acquiring banks, for both conventional and FHA mortgage applications.

1. Related Literature

1.1. Evidence from the banking industry

A large literature examines the effect of bank mergers on bank customers, such as depos-

itors and borrowers of commercial loans. As we explain below, this literature has found

mixed evidence on whether bank mergers benefit or hurt bank customers; or equivalently,

whether the efficiency gain effect outweighs the market power effect, or not.

There are several papers highlighting the adverse effects of bank mergers, although

none of these examine the effects of bank mergers on the residential mortgage market.

Prager and Hannan (1998) show that deposit rates paid by banks decrease following in-

market bank mergers. Garmaise and Moskowitz (2006) show that neighborhoods that

experience more bank mergers are subject to higher interest rates on commercial loans,

diminished local construction, and higher property crime in subsequent years. Fraisse,

Hombert, and Lé (2018) show that a mega-merger between two large European banks led

to reduction in commercial lending, in particular, through termination of bank-borrower

relationships. Nguyen (2019) finds that bank branch closures resulting from post-merger

branch consolidation lead to persistent declines in small business lending. On a related

note, Liebersohn (2017) finds that increase in competition resulting from enforcement of

antitrust rules surrounding bank mergers is associated with increase in deposit rates, and

increase in loan approval for commercial mortgages.

On the other hand, there are also several papers which highlight that the efficiency

gains from bank mergers may benefit bank customers under some conditions. Focarelli

and Panetta (2003) show that while in-market bank mergers in Italy lead to a decrease in

deposit rates in the short run, they lead to an increase in deposit rates in the long run once

the efficiency gains from the merger are realized. Also using Italian data, Sapienza (2002)
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shows that in-market mergers lead to a reduction in interest rates (i.e., benefit borrowers)

if the acquired bank had a small market share, but as the market share of the acquired

bank increases, the efficiency effect is offset by market power. Similarly, Erel (2011) finds

that, on average, US bank mergers reduce loan spreads on commercial and industrial

(C&I) loans, which suggests that the efficiency gains effect outweighs the market power

effect. The reduction in loan spreads increases with the market overlap between the merg-

ing entities, but when the overlap is sufficiently large, spreads increase, potentially due

to the market-power effect dominating the cost savings.

Our paper is closely related to Allen, Clark, and Houde (2013), who examine the ef-

fects of the acquisition of a Canadian trust by a nationwide bank on dispersion of interest

rates in the Canadian residential mortgage market. Although their focus is primarily on

the dispersion of mortgage rates, they conclude that this merger did not cause substantial

harm to the average borrower and only resulted in a small price increase. While this is

consistent with our finding that mergers did not have an economically significant effect

on the interest rate charged to borrowers of conforming mortgages, we show that they

did result in a significant increase in the interest rate charged to borrowers of mortgages

sold to private securitizers, especially risky borrowers of Alt-A and subprime loans. Un-

like Allen et al. (2013), we also examine the effect of bank mergers on the availability

of mortgage credit, both the extensive and intensive margin, and how these effects vary

with borrower income and race/ethnicity. We also examine a longer sample spanning the

2000-2018 period and examine the effects of multiple mergers.

Our paper is also related to the literature on the effects of bank market concentration.

For instance, Berger and Hannan 1989 show that deposit rates are lower in concentrated

banking markets. Bustamante and D’Acunto (2021) show that new firms are less likely

to access credit and have lower leverage in more concentrated lending markets. More

closely related to our paper, Buchak and Jørring (2021) examine the effect of mortgage

lender concentration on mortgage credit access, using HMDA data from 2018 onward
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for which they have information on upfront fees charged to borrowers in addition to the

interest rate. They conclude that concentration has no effect on mortgage interest rates

(also see Amel, Anenberg, and Jorgensen (2018)) but has a positive effect on upfront fees

charged to borrowers and mortgage rejection rates. Scharfstein and Sunderam (2016) find

that high concentration in mortgage lending weakens transmission of monetary policy by

reducing the sensitivity of mortgage lending and refinancing activity to MBS yields.

Our paper differs from Buchak and Jørring (2021) in the following important respects.

First, our analysis highlights the effects of a series of large bank mergers during the 1995–

2010 period, which is arguably the most important period of consolidation in the banking

industry. By contrast, given their focus on origination fee, the analysis in Buchak and

Jørring (2021) is based on the post-2018 period for which HMDA data provide informa-

tion on upfront fees charged to borrowers. Second, we examine the effect of local market

share gained through acquisitions on the acquiring bank’s policies within the same local

market after controlling for demand conditions through granular fixed effects, whereas

they examine the relation between concentration and mortgage interest rates (and fees

and credit access) across markets. Third, and possibly due to the methodological and

sample period differences noted above, our results relating to the effects on credit avail-

ability are somewhat different from those of Buchak and Jørring (2021). While they find

that mortgage approval rates are lower in more concentrated markets, we find that banks

which gain large local market shares through acquisitions actually increase approval rates

for conventional applications even as they decrease approval rates for FHA applications.

1.2. Evidence from other industries

The empirical evidence regarding the effect of mergers on consumer prices from non-

financial industries is also mixed, and varies both across and within industries, and for

vertical versus horizontal mergers.

There is broad agreement in the literature that horizontal mergers in the airline in-
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dustry raised prices for consumers (e.g., see Borenstein (1990), Kim and Singal (1993),

and Kwoka and Shumilkina (2010)). In particular, Kim and Singal (1993) find evidence

of price increases on routes served by merging airlines compared to control routes. Ev-

idence from case studies also suggests that some mergers in the consumer products in-

dustry lead to higher retail prices for consumers, while others did not have a significant

impact (Ashenfelter and Hosken (2010)). However, the evidence from other industries is

decidedly mixed.

In the healthcare sector, Connor, Feldman, and Dowd (1998) find that hospital mergers

produce cost savings which are passed on to consumers, but a more recent paper by

Gowrisankaran, Nevo, and Town (2015) argues that hospital mergers lead to higher prices

for consumers. Eliason, Heebsh, McDevitt, and Roberts (2020) focus on acquisitions of

independent dialysis centers by larger chains, and find that patient care worsens on many

dimensions after these acquisitions.

The effects of mergers on consumer prices in the gasoline market are hotly debated.

Hastings (2004) studies the acquisition of an independent gasoline retailer by a verti-

cally integrated refiner/retailer and documents an increase in retail price of 5 cents per

gallon compared to competing stations, which corresponds to a 50% increase in retail

margins. Along similar lines, Hastings and Gilbert (2005) show that vertically integrated

refiner/retailers raise wholesale gasoline prices in a bid to increase downstream profits.

However, Taylor, Kreisle, and Zimmerman (2010) explore a similar setting as Hastings,

but conclude that the effect of the merger on retail gasoline price is economically insignif-

icant. Similarly, Simpson and Taylor (2008) find that an acquisition by Marathon Ashland

Petroleum in Michigan, which increased its market share from 16% to 25% did not result

in any increase in retail gasoline prices.

The evidence from vertical mergers in other industries is also mixed. Hortaçsu and

Syverson (2007) find that vertical mergers in the cement industry led to lower consumer

prices and higher quantities, which they attribute to efficiency gains created by the merg-
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ers. Chipty (2001) find that vertical integration between programming and distribution

companies in the cable television industry does not harm consumers, but may harm ri-

val program services who may be excluded by integrated operators. Luco and Marshall

(2020) examine multi-product firms in the US carbonated-beverage industry, and find that

vertical integration causes price decreases in products with eliminated double margins

but price increases in other products sold by the integrated firms.

2. Data

2.1. Data Sources

We obtain information on bank mergers from the merger data set maintained by

the Federal Reserve Bank of Chicago (https://www.chicagofed.org/banking/financial-

institution-reports/merger-data). This data set can be used to identify all bank and bank

holding company (BHC) acquisitions and mergers that have occurred since 1976. It also

includes information on the top holding companies of both the non-surviving and sur-

viving entities, and can be merged with the BHC or call report financial data sets. For

non-bank lenders, we rely on web searches to identify any mergers they may have been

involved in.

We combine and use several data sets for loan-level information on mortgages.

Fannie Mae and Freddie Mac single-family loan-level data sets: We use these data sets to

obtain origination information on a subset of these GSEs’ 30-year, fully amortizing, full

documentation, single-family, conforming fixed-rate mortgages that are the predominant

conforming contract type in the US. This loan-level data set has detailed information on a

rich array of loan, property, and borrower characteristics for loans acquired between Jan-

uary 1, 2000, and the end of 2018. In particular, we observe the interest rate on the loan,

loan amount, the combined loan-to-value ratio, the borrower’s FICO score and debt-to-

income, whether it is a refinance or a new purchase, whether the property is the bor-
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rower’s primary residence, and the CBSA and the 3-digit Zip code (henceforth, “Zip3”)

in which the property is located. Importantly for our purpose, each of these data sets

provides information on the originator’s identity for originators with at least a 1% mar-

ket share (by loan amount) in the data set during the calendar quarter; otherwise, the

originator’s name is set to “Other sellers”. Combining the Fannie Mae and Freddie Mac

data sets gives us coverage of the majority of conforming loans issued in the United Sates

during the period of our study.

Moody’s Analytics loan-level data set: We use this data set to obtain origination informa-

tion on non-agency mortgages that were sold to private securitizers. Non-agency mort-

gages cannot be sold to Fannie Mae or Freddie Mac because they do not meet the criteria

set by these agencies: e.g., jumbo loans do not conform to loan amount thresholds, sub-

prime loans do not conform to FICO requirements, low-doc and no-doc loans do not

conform to full documentation requirements, and non-standard products like adjustable

rate mortgages, interest-only loans, and 40-year loans. Therefore, these mortgages carry

higher interest rate, on average, because of higher risk and lower liquidity. Apart from

the loan, property and borrower characteristics provided by the Fannie Mae and Freddie

Mac data sets, the Moody’s data also has identifiers for full documentation, Alt-A and

subprime loans. The loans in this data were originated and sold between January 1, 2000

and the end of 2007, when the private-label securitization market collapsed with the onset

of the financial crisis.

For our analysis, we only use information on 30-year, fully amortizing, fixed-rate

mortgages from the Moody’s data. That is, we exclude non-standard products such as

adjustable rate mortgages and interest-only mortgages because the interest rate at origi-

nation does not reflect the true price of these products.

HMDA: The Home Mortgage Disclosure Act (HMDA) data records the vast major-

ity of home mortgage applications and approved loans in the United States. The data

provides, among other things, the application outcome, the loan type and purpose, loan
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amount, year, originator’s identity, the county in which the property is located, and the

applicant’s (self-reported) income and race/ ethnicity. HMDA also records whether the

originator retains the loan on balance sheet or sells the loan within one year to a third

party, including to a GSE. Given its comprehensive coverage, we use HMDA data to

compute lender market shares at the CBSA level, and to examine changes in lenders’

mortgage approval patterns. A significant limitation of the HMDA data is that it does not

provide information on interest rate or borrower credit scores.

We also have access to a loan-level data set on Federal Housing Administration (FHA)

loans, which are mortgages guaranteed by the FHA and designed for low-to-moderate

income borrowers. Unfortunately, the coverage of this data set begins only in 2010, and

hence, we are unable to use these loans in our analysis because there are no bank mergers

during the 2011–2018 period to enable us to study change in the acquiring banks’ interest-

rate policy with regard to FHA loans.

It is important to note that we do not have interest rate information for mortgages held

on bank balance sheets. The data sets noted above provide interest rate information only

for loans sold to Fannie Mae, Freddie Mac, or private securitizers.

2.2. Sample Construction

We are interested in mergers involving banks that are active in the mortgage market,

and for which we have loan-level interest rate data for the acquiring bank. Therefore,

we begin with the set of banks identified on the Fannie Mae and Freddie Mac data sets,

and identify all the acquisitions undertaken by these banks after 1995 (i.e., five years

before the coverage of our interest rate data begins). We name-match the targets with the

HMDA database to identify targets that were active in the mortgage market in the year

before the acquisition. Out of this list, we restrict attention to mergers in which the target

operated in at least 10 CBSAs in the year before the merger, to ensure that the acquisition is

plausibly exogenous at the level of any individual CBSA. The final restriction eliminates a
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few single-CBSA acquisitions and other small acquisitions which may have been driven

by market conditions in specific CBSAs. We eliminate these acquisitions because their

inclusion in our analysis may raise endogeneity concerns.

There are 18 mergers that meet the conditions mentioned above, and we list these

in chronological order in Table 1. For each merger, we show the nationwide market

share, the percentile distribution of CBSA market shares, and the number of CBSAs and

states/territories in which these banks operate separately for the target, the acquiring

bank, and the combined entity. It is clear from Table 1 that, in each merger, there is

substantial variation in the target’s local market share across CBSAs, which translates

to substantial variation in local market share gained by the acquiring bank across CBSAs.

For example, when JPMorgan Chase acquired Bank One in 2004, the local market share

it gained as a result of the acquisition varied from 0% in some CBSAs (where Bank One

had no mortgage operations) to 9.2% in some CBSAs (where Bank One had a large share

of mortgage lending). As we explain in Section 3 below, we use this variation across local

markets to identify the effects of bank mergers on the price and availability of mortgage

credit.

We note that only one merger in this list involves a single-state target, whereas 11

mergers involve targets that operated in 40 or more states/territories prior to the acqui-

sition. There is substantial cross-sectional variation in market shares of both targets and

acquiring banks across mergers. The largest merger in our sample, in terms of the target

market share, is the acquisition of Countrywide by Bank of America. There are also a few

banks that undertook multiple acquisitions during this period, such as Bank of America,

JP Morgan Chase, and Wells Fargo.

We provide descriptive statistics separately for each of the three loan-level data sets–

Fannie Mae, Freddie Mac, and Moody’s– in Table 2. As expected, the loans in the Fannie

Mae and Freddie Mac samples are very similar in terms of interest rate, FICO and com-

bined loan-to-value (which is evaluated using all secured loans on a property), because
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both these GSEs buy 30-year, full documentation, conforming fixed-rate mortgages. Fan-

nie Mae buys mortgages from large retail banks, whereas Freddie Mac buys them from

smaller banks and thrifts, which may explain why the debt-to-income and interest rate

are marginally higher in the Freddie sample.

By contrast, and as expected, loans in the Moody’s sample are to borrowers with sig-

nificantly lower FICO scores on average, and the mean interest rate is almost 2% higher

than the mean interest rate in the Fannie Mae sample. Moreover, only around 40% of loans

in the Moody’s sample are full-documentation loans. We further stratify the Moody’s

sample into prime, Alt-A, and subprime loans using the classification provided by the

Moody’s Analytics Data. As expected, subprime loans have the lowest FICO scores and

highest interest rates, followed by Alt-A loans.

We provide descriptive statistics for the HMDA mortgage application data set in Ta-

ble 3. We present these statistics separately for conventional loan applications in Panel

A and FHA loan applications in Panel B, and separately for refinancing applications and

new purchase applications within each panel. The indicator variable Approved identifies

applications that are approved. Among the sub-sample of approved loans, the indicator

variable Securitized identifies loans that are sold by the originator within a year of origi-

nation for securitization. Comparing panels A and B, it is evident that, on average, bor-

rowers of FHA loans have significantly lower incomes and borrow lower amounts than

borrowers of conventional loans. Moreover, FHA loans are more likely to be sold (i.e.,

are less likely to be retained by the originator) after origination compared to conventional

loans.

HMDA also provides information on the applicant’s (self-reported) income and

race/ethnicity. Specifically, HMDA data has two separate fields– race and ethnicity–

which are collected from mortgage applications. Applicants may choose to not pro-

vide any information on race or ethnicity, or they have to choose among five categories

for race– American Indian or Alaska Native, Asian, Black or African American, Native
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Hawaiian or Other Pacific Islander– and two categories for ethnicity– Hispanic or Latino,

Not Hispanic or Latino.

We create the following indicator variables to capture the applicant’s race/ethnicity:

White for applicants who identify their race as “White” but do not identify as “His-

panic or Latino” by ethnicity; Black for applicants who identify their race as “Black or

African American” but do not identify as “Hispanic or Latino” by ethnicity; Hispanic

for applicants who identify as “Hispanic or Latino” by ethnicity regardless of race;

Asian/Other to identify Asian and all other race/ethnicity categories; and Not Provided

to identify applicants that do not provide information on race/ethnicity. We summarize

the race/ethnicity variables in Panel C, separately for conventional loan applications and

FHA loan applications. It is clear that FHA applicants are more likely to be Black and

Hispanic, and less likely to be White and Asian compared to applicants of conventional

loans.

3. Empirical Methodology

Our analysis aims to uncover the effects of bank mergers on the price and availability of

mortgage credit. As we noted in the introduction, the overall effect of bank mergers on

mortgage credit are theoretically ambiguous, and depend on whether the market power

effect dominates the efficiency effect, or vice versa. The effects may also vary across local

markets because of differences in local market share gained by the acquiring banks and

unobserved heterogeneity across local markets (e.g., differences in competitiveness). As

shown by Focarelli and Panetta (2003), it is important to distinguish between the short-

run and long-run effects of mergers because efficiency gains may take longer to material-

ize. Finally, it is important to control for borrower risk characteristics because the effects

of mergers may vary across borrower risk categories.

Accordingly, we estimate the following fixed effects regression to examine the effect
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of gain in local market share through acquisitions on the interest rate charged by banks:

rl,ikzt = α + µi + µz × µt + β ·MSAcq1−3
ikt + γ ·MSAcq4−6

ikt + Ψ · Xl + ε l,ikt (1)

Each observation in the regression corresponds to a mortgage, and subscripts ’l’, ’i’, ’k’,

‘z’, and ’t’ denote the loan, the bank, the CBSA, the 3-digit zip code area, and the year, re-

spectively. The dependent variable, rl,ikzt, denotes the interest rate paid by the borrower.

We also estimate variants of the above regression with the following alternative depen-

dent variables to examine the effect of bank mergers on the availability of mortgage credit

to borrowers: logarithm of the loan amount, and a dummy to denote that the loan appli-

cation was approved (Approved); the latter regression is estimated on application-level

data from HMDA.

We control for a host of borrower and loan characteristics (Xl) that may affect the

interest rate, loan amount and probability of acceptance. We include bank fixed effects (µi)

to control for unobserved heterogeneity across banks. We include Zip3×Year fixed effects

(µz × µt) to better control for time-varying heterogeneity across 3-digit zip codes within

an CBSA; e.g., bank lending policies may differ across neighborhoods within an CBSA

based on differences in demographic characteristics and economic shocks. We obtain

qualitatively similar results if we include CBSA×Year fixed effects instead of Zip3×Year

fixed effects, but we report the results of the specification with Zip3×Year fixed effects

because the 3-digit zip code is a much smaller area than the CBSA for large CBSAs, which

allows us to better control for the effect of local shocks within an CBSA.

The independent variables of interest are MSAcq1−3
ikt and MSAcq4−6

ikt which identify

the market share gained through acquisitions by bank ’i’ in CBSA ’k’ in years t − 3 to

t− 1 (“short-run”) and years t− 6 to t− 4 (“long-run”), respectively; these variables equal

zero for banks that did not undertake any in-market acquisitions in CBSA ’k’ during the

respective time periods. To construct MSAcq1−3
ikt , we identify all acquisitions conducted
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by bank ’i’ in the previous three years, and compute the cumulative market shares of

the acquired targets in CBSA ’k’ just prior to the acquisition; MSAcq4−6
ikt is defined along

similar lines using acquisitions conducted by the bank 4-6 years before the current year.7

With rl,ikt as the dependent variable, the coefficient β in regression (1) captures the

effect of local market share gained through acquisitions by bank ‘i’ in CBSA ‘k’ on the

interest rate it charges in the 3-year period following the acquisition, all else equal; γ has

a similar interpretation but for effects in the 4-6 year period following the acquisition.

Because we focus on large bank mergers that are unlikely to be driven by demand condi-

tions in any single CBSA, and control for borrower risk and demand conditions (through

Zip3×year fixed effects), we can interpret the β and γ coefficients as reflecting the effect

of bank mergers on mortgage interest rates.

If bank mergers improve efficiency and if these efficiency gains are passed on by the

acquiring banks to borrowers in the form of lower mortgage interest rates, then we expect

γ and/or β to be negative depending on the time taken for the efficiency improvements

to materialize. On the other hand, if bank mergers only enhance the acquiring bank’s

market power, then we expect β and γ to be positive. Of course, mergers could lead to

both efficiency improvements and enhanced market power, and so a negative sign on

β and γ denotes that the efficiency effect dominates the market power effect, whereas a

positive sign indicates the opposite.

We plot the distribution of nonzero values of MSAcq1−3
ikt and MSAcq4−6

ikt in the form

of a histogram in Figure 1, where the Y−axis denotes the number of observations at the

bank-CBSA-year level. The distribution of these variables is highly skewed because even

in case of lenders that undertook acquisitions, the average target has a low market share in

7For example, JPMorgan Chase undertook two acquisitions in our sample: Bank One in 2004 and Wash-
ington Mutual in 2008. Therefore, for years 2005 through 2007, JPMorgan Chase’s MSAcq1−3

ikt in each CBSA
will equal Bank One’s market share in that CBSA at the time of its acquisition. Similarly, for years 2009
through 2011, JPMorgan Chase’s MSAcq1−3

ikt in each CBSA will equal Washington Mutual’s market share
in the CBSA at the time of its acquisition. In all other years, JPMorgan Chase’s MSAcq1−3

ikt is set to zero
because JPMorgan Chase did not undertake an acquisition in the previous 3 years. The MSAcq4−6

ikt variable
is constructed similarly but for a different look-back period.
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most CBSAs (as shown in Table 1). For example, even a prominent target like Washington

Mutual with a nationwide market share of 3% had less than 1% market share in a quarter

of the CBSAs.

To test for potential nonlinear effects of MSAcq1−3
ikt , we define the follow-

ing indicator variables to classify non-zero values of MSAcq1−3
ikt into various bins:

I
{

MSAcq1−3
ikt ∈ (0%, 1%]

}
, I

{
MSAcq1−3

ikt ∈ (1%, 5%]
}

, and I
{

MSAcq1−3
ikt > 5%

}
(and

similarly for MSAcq4−6
ikt ). We then estimate the following regression as a variant of re-

gression (1):

rl,ikt = α + µi + µk × µt + ∑
m

βm · I
{

MSAcq1−3
ikt ∈ Bin m

}
+∑

m
γm · I

{
MSAcq4−6

ikt ∈ Bin m
}
+ ΨXl + ε l,ikt (2)

In regression (2) the coefficient βm captures the difference in the change in interest

rate charged by an acquiring bank in “bin m” in the 3-year period following the acqui-

sition relative to a bank within the same local market and year that hasn’t undertaken

any acquisitions in the past 3 years (i.e., the omitted category with MSAcq1−3 = 0); the

coefficients γm have a similar interpretation.

One concern with regressions (1) and (2) is that they may underestimate the true ef-

fects of bank mergers on mortgage interest rates if non-acquiring banks in the same local

market and year also change their interest rates in response to changes made by acquir-

ing banks. For instance, if acquiring banks raise their interest rates, that would also allow

non-acquiring banks to increase their rates somewhat, if not to the same extent. Similarly,

if acquiring banks decrease their interest rates to grab market share, then non-acquiring

banks may be forced to respond with interest rate cuts, as well. For these reasons, we

interpret the β and γ coefficients as conservative estimates of the true effects of bank

mergers on mortgage interest rates.

To partially address this concern, we estimate a variant of regression (2) with a dif-
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ferent set of fixed effects: Bank×Zip3 fixed effects to control for unobserved heterogene-

ity across bank-Zip3 pairs (which may arise due to differences in the location-specific

strategies of banks) and year fixed effects, but otherwise, use the same specification as

in regression (2). In this alternate regression specification, the βm coefficient captures the

within bank-Zip3 change in interest rate charged by an acquiring bank in “bin m” in the

3-year period following the acquisition. In other words, this specification uses the pre-

acquisition loans of the acquiring bank in the same Zip3 as control sample.

4. Empirical Results

4.1. Effect of mergers on mortgage interest rate

We first estimate regressions (1) and (2) with interest rate as the dependent variable,

where the interest rate is expressed as a percentage number (i.e., 100 times the fractional

rate). We estimate these regressions separately on the GSE sample (i.e, Freddie and Fan-

nie samples jointly) and the non-agency sample.8 The loan characteristics (Xl) we control

for are: logarithm of the loan amount; combined loan-to-value ratio, and its square and

cubed terms; borrower’s FICO score, and its square and cubed terms; borrower’s debt-to-

income; a dummy identifying whether the mortgage is financing a new purchase (versus

a refinancing); and a dummy identifying whether the property is the borrower’s primary

residence. For the non-agency sample, we also include the FullDocumentation dummy

to differentiate between full-documentation loans and no-doc/low-doc loans, and the

Subprime and Alt − A dummies to differentiate these loans from prime loans. We also

control for the acquiring bank’s local market share. The results are presented in Table 4.

We present the results of regression (1) and (2) in Panel A, separately for the GSE

8We obtain very similar results if we estimate the regressions separately for the Freddie Mac sample
and the Fannie Mae sample. Hence, to conserve space, we report one set of results estimated over the
joint sample, but include a Freddie dummy to capture minor differences between the Freddie and Fannie
samples.
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sample in columns (1) and (2), and for the non-agency sample in columns (3) and (4).

Recall that the non-agency sample ends in 2007 because the private-label securitization

market collapsed with the advent of the financial crisis. Therefore, for the non-agency

sample, we are unable to include MSAcq4−6 as independent variable given the short time

frame of this data.

The positive and statistically significant coefficient MSAcq1−3 in column (1) indicates

that banks which gained larger local market shares through acquisitions increase their

mortgage rates on agency mortgages in the following three years, all else equal. This

effect is not reversed in the long run, as indicated by the positive coefficient on MSAcq4−6.

That is, unlike Focarelli and Panetta (2003), we fail to find evidence that acquiring banks

pass on any efficiency gains from the merger to borrowers in the long run. However,

despite the statistical significance, the interest rate increase is not economically significant:

the coefficient on MSAcq1−3 in column (1) indicates that a 5% gain in local market share

is associated with a 3bp increase in interest rate, which is insignificant compared to the

average interest rate of 5.7% for Freddie Mac loans and 5.5% for Fannie Mae loans.

We present the results of regression (2) for the GSE sample in column (2). The re-

sults are consistent with those in column (1): we do not detect any nonlinear effects of

MSAcq1−3
ikt or MSAcq4−6

ikt on mortgage interest rates, and the economic magnitudes are

insignificant.

The results for the non-agency mortgage sample in columns (3) and (4) are markedly

different in terms of the magnitude of the impact of bank mergers on mortgage interest

rates. The coefficient on MSAcq1−3 in column (3) indicates that a 5% gain in local market

share for the acquiring bank is associated with increase in interest rate of about 32bp on

non-agency mortgages, which is large compared to the average interest rate of 7.4% in

the Moody’s sample. The coefficients on the MSAcq1−3 category dummies in column (4)

tell a similar story. To translate this into dollar amounts, for the average loan amount

of $236,000 at the 7.38% interest rate, the 32bp increase in interest rate corresponds to
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an increase of $50 in the borrower’s monthly payment, which represents a 3% increase.

Unfortunately, as mentioned above, we are unable to evaluate the long-run effects of

mergers on interest rates in the nonagency sample.

We showed in Panel A that banks which gain larger local market shares through acqui-

sitions charge significantly higher rates on non-agency mortgages in the post-acquisition

period. In Panel B, we present the results of regressions aimed at understanding how this

effect varies with borrower risk. We do this by estimating regression (1) separately for

prime loans (column (1)), Alt-A loans (column (2)), and subprime loans (column (3)). It is

evident by comparing the coefficients on MSAcq1−3 across columns (1) through (3) that

the effects of bank mergers on interest rate are significantly stronger for riskier loans: a 5%

gain in local market share by the acquiring bank is associated with interest rate increases

of 45bp for subprime loans, 31bp for Alt-A loans, and about 17bp for prime loans.

As we noted in Section 3, one concern with regressions (1) and (2) is that they may

underestimate the true effect of bank mergers on mortgage interest rates if non-acquiring

banks in the same local market also increase their interest rates in response to interest rate

increases by acquiring banks. To address this concern, we estimate a variant of regression

(2) after replacing the Zip3×Year and Bank fixed effects with Bank×Zip3 and Year fixed

effects. We present the results of these tests separately for the GSE sample and the non-

agency sample in columns (1) and (2), respectively of Panel C. In these regressions, the

coefficients on the MSAcq1−3 category dummies capture the within bank-Zip3 change in

interest rate charged by acquiring banks as a function of their local market share gain

in the 3-year period following the acquisition. As can be seen, the coefficients on the

MSAcq1−3 category dummies are very similar but slightly larger in magnitude than the

corresponding coefficients in the baseline regressions reported in columns (2) and (4) of

Panel A.

Reverse causality is unlikely in our setting, because we focus our analysis on large

bank mergers that are unlikely to be driven by demand conditions in any single CBSA
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or zip code. As noted above, only one merger involves a single-state target, whereas 11

mergers involve targets that operated in 40 or more states/territories prior to the acqui-

sition. Nonetheless, we undertake a falsification test to rule out any possibility of reverse

causality. Specifically, we construct PlaceboMSAcq1−3 to identify the market share that

bank i is about to gain in the next 3 years in CBSA k through acquisitions. We then estimate

regression 2 with the category dummies of PlaceboMSAcq1−3 as independent variables.

The idea behind this falsification test is that if banks strategically acquire market shares

through acquisitions in CBSAs with high mortgage interest rates, then we should detect

positive coefficients on the category dummies of PlaceboMSAcq1−3. The results of the

falsification test presented in columns (3) and (4) of Panel C rule out this alternative ex-

planation. As can be seen, the coefficients on the category dummies of PlaceboMSAcq1−3

are economically insignificant and have negative signs.

To summarize the results in Table 4, we find that banks which gain larger local mar-

ket shares through acquisitions charge significantly higher interest rates on non-agency

mortgages after the acquisition, and this effect is stronger for subprime loans and Alt-A

loans compared to prime loans. The corresponding effect for conforming mortgages sold

to Fannie and Freddie Mac is economically insignificant. There is also no evidence of ef-

ficiency gains from mergers being passed on to borrowers in the long run in the form of

lower mortgage interest rates. The results of the falsification test rule out the possibility

that banks are strategically acquiring market share through acquisitions in CBSAs with

high mortgage interest rates.

4.2. Effect of mergers on mortgage application approval

In the previous section we examined the effect of bank mergers on the price of mortgage

credit. We now turn our attention to the effect of bank mergers on the availability of

mortgage credit, where we separately examine the effects on the likelihood of mortgage

application approval (the extensive margin) and the amount of credit granted conditional
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on loan approval (the intensive margin).

In this section we examine the effect of bank mergers on the likelihood of approval for

mortgage applications. We use HMDA data and estimate regression (1) with Approved as

the dependent variable on all mortgage applications processed during the 2000–2018 time

period. We control for the loan amount, and the applicant’s (self-reported) income and

race/ethnicity as described above (Recall that HMDA data does not have information on

the applicant’s FICO score and loan-to-value ratio). We include County×Year fixed effects

instead of Zip3×Year fixed effects because HMDA data identify the county in which the

property is located; we obtain similar results if we use CBSA×Year fixed effects instead.

The results are presented in Table 5.

We estimate the regression separately for conventional mortgage applications (col-

umn (1)) and FHA mortgage applications (column (2)) because the borrower profiles of

these loan are very different; as we noted above, FHA loans are designed for low-to-

moderate-income borrowers, and require a lower minimum down payment and lower

credit scores than many conventional loans. We find that banks which gain larger local

market shares through acquisitions are significantly more likely to approve conventional

mortgage applications both in the short-run and the long-run following the acquisition

(positive and significant coefficients on MSAcq1−3 and MSAcq4−6 in column (1)), all else

equal. In contrast, the results in column (2) indicate that banks which gain larger local

market shares through acquisitions are significantly less likely to approve FHA mortgage

applications in the short run following the acquisition (negative and significant coefficient

on MSAcq1−3), but the long-run effect is not statistically significant. Both these effects are

economically significant: a 5% increase in MSAcq1−3 is associated with a 2.17% increase

in the approval rate for conventional mortgage applications, and a 3.46% increase in the

rejection rate (or decrease in approval rate) for FHA-mortgage applications, and these ef-

fects are significant in comparison to the average approval rates of 78.4% for conventional

mortgage applications and 81.7% for FHA mortgage applications.
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We examine the incremental effect of the applicant’s stated income for the conven-

tional and FHA mortgage application samples in columns (3) and (4), respectively. To do

this, we define the indicator variable Low Income to identify applicants whose income is

below the median income for that year. We then repeat the regressions in columns (1) and

(2) after interacting MSAcq1−3 and MSAcq4−6 with the Low Income indicator. The neg-

ative and significant coefficients on both these interaction terms in column (3) indicate

that the increase in approval rates for conventional mortgage applications by acquiring

banks in both the short and long run following the acquisition is weaker for low-income

applicants. Similarly, the negative coefficient on MSAcq1−3 × Low Income in column (4)

indicates that the short-run increase in rejection rates for FHA mortgage applications by

acquiring banks is more severe in case of low-income applicants. Note that the coeffi-

cient on MSAcq4−6 × Low Income in column (4) is also negative and large, but it is not

statistically significant at the conventional 10% level.

Past literature has highlighted racial discrimination in mortgage lending (see Holmes

and Horvitz (1994), Tootell (1996), Ladd (1998), and Charles and Hurst (2002)). To ex-

amine the incremental effect for borrowers from under-represented racial/ethnic minori-

ties, we repeat the regressions in columns (1) and (2) after interacting MSAcq1−3 and

MSAcq4−6 with the Black and Hispanic dummies. The coefficients on these interaction

terms represent the incremental effects of MSAcq1−3 and MSAcq4−6 for Black and His-

panic applicants relative to those in the omitted category, which is mostly White but also

includes Asian/Other and Not Provided categories. We obtain qualitatively similar results

if we estimate this regression after dropping applications in which the borrower does not

provide any race/ethnicity information.

The negative and significant coefficients on the interaction terms with the Black and

Hispanic indicators in column (5) indicate that the increase in approval rates for conven-

tional mortgage applications by acquiring banks in both the short and long run following

the acquisition are significantly weaker for Black and Hispanic applicants. Indeed, the
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sum of the coefficients on MSAcq1−3 and MSAcq1−3× Black in column (5) is negative and

significant (-0.344 with a p−value of 0.003), which indicates that banks which gain larger

local market shares through acquisitions are more likely to reject conventional loan ap-

plications by Black applicants following the acquisition, all else equal. Similarly, the sum

of the coefficients on MSAcq1−3 and MSAcq1−3× Hispanic in column (5) is also negative

and significant (-0.126 with a p−value of 0.061), which indicates that banks which gain

larger local market shares through acquisitions are more likely to reject conventional loan

applicants by Hispanic applicants following the acquisition. The corresponding sums for

the long-run effect terms are also negative, although they are not statistically significant.

Turning to the FHA sample in column (6), we again find that the coefficients on all

the interaction terms with the Black and Hispanic indicators are negative and significant.

These suggest that the increase in rejection rates for FHA mortgage applications by ac-

quiring banks following the acquisition are significantly stronger for Black and Hispanic

applicants. It is worth emphasizing that even though we find no statistically significant

increase in long-run rejection rates by acquiring banks for FHA mortgage applications

(coefficient on MSAcq4−6 in column (2)), we do find a significant increase in long-run

rejection rates by acquiring banks for FHA mortgage applications by Black and Hispanic

applicants (negative coefficients on MSAcq4−6 × Black and MSAcq4−6 × Hispanic in col-

umn (6)).

The main takeaway from Table 5 is that the effects of bank mergers on access to mort-

gage credit vary significantly based on borrowers’ income and race/ethnicity. Banks

which gain larger local market shares through acquisitions are more likely to approve

conventional mortgage applications but are more likely to reject FHA mortgage applica-

tions, which are generally sought by applicants with lower credit scores and lower ability

to post down payments than applicants of conventional mortgages. A striking finding

is that banks which gain larger local market shares through acquisitions are more likely

to reject the mortgage applications of Black and Hispanic applicants for both conven-
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tional and FHA mortgages, but the effect is stronger for FHA loans. Of course, as we

noted in the introduction, an important caveat is that we are unable to control for dif-

ferences in credit scores and loan-to-value ratios across borrowers categorized by income

and race/ethnicity, because HMDA data do not provide this information during our sam-

ple period.

4.3. Effect of mergers on loan amount

To examine the effect of mergers on the quantity of mortgage credit to borrowers, we esti-

mate regressions (1) and (2) with the natural logarithm of the loan amount as dependent

variable. We use the loan-level data sets instead of the HMDA data for these tests so

that we are able to control for the borrower’s credit score and use the loan-to-value ratio

to compute the value of the residential property against which the mortgage is being is-

sued. The empirical specification and control variables are similar to those in the interest

rate regression above, except that we drop loan-to-value as a control variable and instead

control for the underlying property value. The results are presented in Table 6.

We present the baseline results in Panel A, separately for the agency sample (columns

(1) and (2)) and the nonagency sample (columns (3) and (4)). Column (1) presents the

results for regression (1). The positive coefficient on MSAcq1−3 in column (1) indicates

that banks which gained larger local market shares through acquisitions increase loan

amounts on agency mortgages in the following three years, although this effect is reversed

in the long run as shown by the negative coefficient on MSAcq4−6. However, as with

the interest rate result above on the GSE sample, the increase in quantity of lending is

economically small: the coefficient on MSAcq1−3 in column (1) indicates that a 5% gain

in local market share is associated with a modest increase of 0.7% in the loan amount,

whereas the coefficient on MSAcq4−6 indicates that a 5% gain in local market share is

associated with a 0.75% decrease in loan amount in the long run.

The results of regression (2) in column (2) suggest that the effects of local market share
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gain on loan amounts are non-monotonic, although all the coefficient estimates are eco-

nomically small. For instance, examining the coefficients on the category dummies of

MSAcq4−6, we find that the long-run effect of local market share on loan amount is

slightly positive if the local market share gain is between 1% and 5%, but is negative

otherwise.

By contrast, and similar to the interest rate results above, we find economically large

impact of bank mergers on loan amounts for mortgages in the non-agency sample. The

positive coefficient on MSAcq1−3 in column (3) indicates that a 5% gain in local mar-

ket share is associated with a 3.6% increase in loan amount by the acquiring bank for

non-agency loans in the three-year period following the acquisition. The results of re-

gression (2) in column (4) indicate that the effect of local market share gain on loan

amounts for non-agency loans may be non-monotonic: we find that the coefficient on

the MSAcq1−3 ∈ (1%, 5%] bin is larger than that on the MSAcq1−3 > 5% bin, although

the difference between these coefficients is not statistically significant.

We showed above that acquiring banks which gain a large local market share increase

the quantity of credit extended on non-agency mortgages in the following years (see col-

umn (5) of Panel A). In Panel B, we present the results of regressions aimed at under-

standing how this effect varies with borrower risk. We do this by estimating regression

(1) separately for the subsamples of prime loans (column (1)), Alt-A loans (column (2)),

and subprime loans (column (3)).

We find that the positive effect of bank mergers on loan amounts for non-agency mort-

gages is present only in case of prime loans and Alt-A loans (columns (1) and (2)), but

there is no significant increase in loan amounts for subprime loans (column (3)). The co-

efficient estimate on MSAcq1−3 in columns (1) and (2) indicate that a 5% gain in local

market share by the acquiring bank is associated with a 5.1% increase in loan amount for

prime borrowers and 11.5% increase in loan amount to Alt-A borrowers.

To summarize the results in Table 6, we find that, all else equal, banks which gain
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larger local market shares through acquisitions extend larger loans to borrowers in the

non-agency market, although this increase in lending is limited to prime loans and Alt-A

loans only, and is not present for subprime loans. The increase in loan amounts for agency

mortgages sold to Fannie Mae and Freddie Mac are modest, in comparison.

5. Conclusion

In this paper, we examine the effect of bank mergers on the price and availability of credit

in the residential mortgage market. Our empirical strategy exploits variation in local

market share gained by acquiring banks across CBSAs to identify the effect of mergers on

mortgage interest rates, loan amounts, and likelihood of mortgage approval.

We find that bank mergers lead to significant increase in the price of mortgage credit

for borrowers in the non-agency mortgage market. Specifically, all else equal, banks

which gain larger local market shares through acquisitions charge significantly higher

interest rates to borrowers of non-agency mortgages in the following years. The inter-

est rate increase is stronger for subprime loans and Alt-A loans compared to prime loans.

The corresponding effects for conforming mortgages sold to Fannie Mae and Freddie Mac

are economically insignificant.

Bank mergers also have a significant impact on the availability of mortgage credit,

which varies by borrowers’ income and race/ethnicity. Banks which gain larger local

market shares through acquisitions increase approval rates for conventional loan appli-

cations but also increase rejection rates for FHA loan applications. A striking finding is

that banks which gain larger local market shares through acquisitions are more likely to

reject the mortgage applications of Black and Hispanic applicants for both conventional

and FHA mortgages, but the effect is stronger for FHA loans. The increase in approval

rate by acquiring banks for conventional mortgage applications is weaker for low-income

applicants, whereas the increase in rejection rate for FHA applicants is stronger for low-
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income applicants

We do not find any evidence of efficiency gains from mergers being passed on to bor-

rowers in the form of lower mortgage interest rates. Our analysis highlights that the

effects of bank mergers on the residential mortgage market vary significantly across bor-

rower risk categories, income levels, and racial/ethnic groups. In general, riskier borrow-

ers, low-income borrowers, and Black and Hispanic borrowers seem to be most adversely

affected by bank mergers.
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Agarwal, S., J. Grigsby, A. Hortaçsu, G. Matvos, A. Seru, and V. Yao (2020). Searching for
approval. Technical report, National Bureau of Economic Research.

Allen, J., R. Clark, and J.-F. Houde (2013). The effect of mergers in search markets: Evi-
dence from the Canadian mortgage industry. American Economic Review 104, 3365–96.

Allen, J., R. Clark, and J.-F. Houde (2014). Price dispersion in mortgage markets. Journal
of Industrial Economics 62, 377–416.

Amel, D. F., E. Anenberg, and R. Jorgensen (2018). On the geographic scope of retail
mortgage markets. Board of Governors of the Federal Reserve System, FEDS Note,
June 15.

Ashenfelter, O. and D. Hosken (2010). The effect of mergers on consumer prices: Evidence
from five mergers on the enforcement margin. Journal of Law and Economics 53, 417–466.

Berger, A. N. and T. H. Hannan (1989). The price-concentration relationship in banking.
Review of Economics and Statistics 71, 291–299.

Berger, A. N., N. Miller, M. Petersen, R. Rajan, and J. Stein (2005). Does function follow
organizational form? Evidence from the lending practices of large and small banks.
Journal of Financial Economics 76, 237–269.

Bhutta, N., A. Fuster, and A. Hizmo (2020). Paying too much? Price dispersion in the US
mortgage market.

Borenstein, S. (1990). Airline mergers, airport dominance, and market power. American
Economic Review 80, 400–404.

Bricker, J., K. B. Moore, and J. Thompson (2019). Trends in household portfolio composi-
tion. In Handbook of US Consumer Economics, pp. 53–96. Elsevier.

Buchak, G. and A. Jørring (2021). Do mortgage lenders compete locally? Evidence beyond
interest rates. SSRN working paper.

Buchak, G., G. Matvos, T. Piskorski, and A. Seru (2018). The limits of shadow banks.
NBER working paper.

Bustamante, M. C. and F. D’Acunto (2021). Banks’ market power, access to finance, and
leverage. SSRN working paper.

31



Charles, K. K. and E. Hurst (2002). The transition to home ownership and the black-white
wealth gap. Review of Economics and Statistics 84, 281–297.

Chipty, T. (2001). Vertical integration, market foreclosure, and consumer welfare in the
cable television industry. American Economic Review 91, 428–453.

Connor, R. A., R. D. Feldman, and B. E. Dowd (1998). The effects of market concentra-
tion and horizontal mergers on hospital costs and prices. International Journal of the
Economics of Business 5, 159–180.

Eliason, P. J., B. Heebsh, R. C. McDevitt, and J. W. Roberts (2020). How acquisitions affect
firm behavior and performance: Evidence from the dialysis industry. Quarterly Journal
of Economics 135, 221–267.

Erel, I. (2011). The effect of bank mergers on loan prices: Evidence from the United States.
Review of Financial Studies 24, 1068–1101.

Focarelli, D. and F. Panetta (2003). Are mergers beneficial to consumers? Evidence from
the market for bank deposits. American Economic Review 93, 1152–1172.
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Figure 1: Distribution of MSAcq1−3 and MSAcq4−6

This figure plots the distribution of non-zero values of MSAcq1−3 (Panel A) and MSAcq4−6 (Panel
B) in the form of a histogram, where the Y-axis denotes the number of observations at the bank-
CBSA-year level.

Panel A: Distribution of MSAcq1−3
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Table 1: List of Bank Mergers

This table lists the bank mergers used in our analysis in chronological order. For each merger, we
show the nationwide market share, the percentile distribution of CBSA market shares, and the
number of CBSAs and states/territories in which these banks operate separately for the target, the
acquiring bank, and the combined entity.

Acquirer+Target Total Market No of No of CBSA-level market share percentiles (%)
Share (%) CBSAs States 1% 10% 25% 50% 75% 90% 99%

Wells Fargo + First Interstate Bancorp 1996 Target 0.2 52 13 0 0 0 0 0 0 2.9
1996 Acquirer 1.8 314 52 0 0 0.2 0.7 2 3.6 11.4
1996 Combined 2.0 52 0 0 0.2 0.7 2.3 4.3 11.4

Bank of America + FleetBoston 2004 Target 0.6 339 51 0 0 0 0.1 0.1 0.4 6.4
2004 Acquirer 2.6 361 52 0 0.1 0.2 0.5 3.1 4.5 6.8
2004 Combined 3.2 52 0 0.2 0.3 1.8 3.6 5 8.1

JPMorgan Chase + Bank One 2004 Target 2.6 361 52 0 0.5 0.9 1.5 3.7 6.7 9.2
2004 Acquirer 3.4 361 53 0 1 1.6 2.6 3.9 5.2 8.9
2004 Combined 6.0 53 0 2.4 3.6 5 6.9 9.4 13.6

Regions Financial Corp. + Union Planters Bank 2004 Target 0.4 341 51 0 0 0 0.2 0.5 1.2 7.9
2004 Acquirer 0.2 324 49 0 0 0 0.1 0.2 0.9 6.9
2004 Combined 0.6 52 0 0 0.1 0.3 0.7 3.2 9.7

U.S. Bank + Leader Mortgage Co 2004 Target 0.1 145 19 0 0 0 0 0.1 0.3 1.5
2004 Acquirer 0.9 360 52 0 0.1 0.1 0.3 1.2 2.8 7.4
2004 Combined 1.0 52 0 0.1 0.2 0.4 1.4 3 7.4

Wells Fargo + Pacific Northwest Bancorp 2004 Target 0 11 3 0 0 0 0 0 0 0.6
2004 Acquirer 9.4 365 53 0 3.7 5.5 9.1 11.9 14.9 23.9
2004 Combined 9.4 53 0 3.7 5.5 9.1 11.9 14.9 23.9

Bank of America + MBNA Corp. 2006 Target 0.1 361 52 0 0.1 0.1 0.1 0.2 0.2 0.4
2006 Acquirer 2.6 361 52 0 0.1 0.2 0.5 3.1 4.5 6.8
2006 Combined 2.7 52 0 0.3 0.4 0.6 3.2 4.6 6.9

Regions Financial Corp. + AmSouth Bancorporation 2006 Target 0.1 100 40 0 0 0 0 0 0.7 3.9
2006 Acquirer 0.2 226 49 0 0 0 0 0.1 1.5 5.4
2006 Combined 0.3 50 0 0 0 0 0.2 2.7 7.1

Bank of America + LaSalle Bank 2007 Target 0.1 39 43 0 0 0 0 0 0 1.6
2007 Acquirer 5.2 359 53 0 0.1 0.1 2.6 5.2 6.6 10.3
2007 Combined 5.3 53 0 0.1 0.2 2.6 5.2 6.6 10.3

Citigroup + ABN AMRO Mortgage Group 2007 Target 1.4 353 51 0 0.3 0.6 1.1 2.1 3.4 7.9
2007 Acquirer 0.7 363 50 0 0.3 0.5 0.9 1.4 2.1 4.1
2007 Combined 2.1 53 0.4 1 1.4 2.3 3.5 4.9 8.7

Wells Fargo + Greater Bay Bank 2007 Target 0.0 13 1 0 0 0 0 0 0 0
2007 Acquirer 7.0 362 53 0 3.5 5.3 7.4 9.8 12.7 18
2007 Combined 7.0 53 0 3.5 5.3 7.4 9.8 12.7 18

Bank of America + Merrill Lynch 2008 Target 0.6 361 51 0 0.2 0.4 0.5 0.7 0.8 1.1
2008 Acquirer 5.2 359 53 0 0.1 0.1 2.6 5.2 6.6 10.3
2008 Combined 5.8 53 0 0.4 0.6 3.1 5.7 7.4 11.1

JPMorgan Chase + Washington Mutual 2008 Target 3.2 361 52 0 0.7 1 1.7 2.9 4.5 9
2008 Acquirer 3.0 361 53 0 0.7 1 1.6 3.6 6 11.7
2008 Combined 6.2 53 0 1.8 2.8 4.3 6.4 8.6 13.3

U.S. Bank + Downey Savings and Loan Association 2008 Target 0.2 29 23 0 0 0 0 0 0 2
2008 Acquirer 1.0 361 52 0 0.2 0.3 0.6 1.4 2.7 6.2
2008 Combined 1.2 52 0 0.2 0.3 0.7 1.5 2.7 6.2

U.S. Bank + PFF Bank and Trust 2008 Target 0.0 17 2 0 0 0 0 0 0 0
2008 Acquirer 1.0 361 52 0 0.2 0.3 0.6 1.4 2.7 6.2
2008 Combined 1.0 52 0 0.2 0.3 0.6 1.4 2.7 6.2

Wells Fargo + Wachovia 2008 Target 1.2 360 51 0 0.1 0.2 0.3 1.3 4.2 8.1
2008 Acquirer 10.3 361 52 0 2.8 5.1 8.7 14.7 19.2 26.3
2008 Combined 11.5 52 0 3 5.7 10.9 16.3 20.2 26.6

Bank of America + Countrywide 2009 Target 8.3 362 53 0 4.4 5.8 7.6 9.4 11.3 14.9
2009 Acquirer 4.7 227 52 0 0 0 2.6 5.1 7.3 12.6
2009 Combined 13.0 53 0 4.8 7 10.1 13.9 17.8 23
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Table 2: Descriptive Statistics for Loan-Level Datasets

This table provides descriptive statistics for the loan-level data sets used in our analysis: Freddie
Mac sample in Panel A, Fannie Mae sample in Panel B, and the non-agency sample from Moody’s
Analytics in Panel C. For the non-agency sample in Panel C, we also provide descriptive statistics
separately for prime loans, Alt-A loans, and subprime loans.

Panel A: Freddie Mac Sample
N Mean St. Dev. Pctl(25) Median Pctl(75)

FICO Score 16,245,111 748.509 395.911 695 741 776
Combined loan-to-value 16,245,111 74.400 17.381 67 79 85
Debt-to-income 16,245,111 47.668 113.969 26 35 43
Loan amount 16,245,111 189,852.800 107,056.600 111,000 165,000 245,000
Interest rate 16,245,111 5.699 1.234 4.750 5.875 6.625
Origination year 16,245,111 2,007.242 5.630 2,003 2,006 2,012
New purchase 16,245,111 0.420 0.494 0 0 1
Primary residence 16,245,111 0.909 0.288 1 1 1

Panel B: Fannie Mae Sample
N Mean St. Dev. Pctl(25) Median Pctl(75)

FICO Score 20,256,524 736.426 54.519 700.000 747.000 781.000
Combined loan-to-value 20,136,791 74.006 16.287 66.000 78.000 84.000
Debt-to-income 19,924,305 34.426 11.429 26.000 35.000 42.000
Loan amount 20,348,007 197,397.000 111,678.300 115,000 172,000 254,000
Interest rate 20,348,004 5.542 1.240 4.500 5.625 6.375
Origination year 20,348,007 2,007.760 5.680 2,003 2,007 2,013
New purchase 20,348,007 0.410 0.492 0 0 1
Primary residence 20,348,007 0.890 0.313 1 1 1

37



Panel C: Moody’s Sample

N Mean St. Dev. Pctl(25) Median Pctl(75)
All Loans
FICO Score 3,931,302 681.319 69.930 632.000 684.000 737.000
Combined loan-to-value 3,701,324 80.358 17.069 72.040 80.000 95.000
Loan amount 4,084,713 236,227.000 217,261.500 87,000.000 162,900.000 342,000.000
Interest rate 4,083,067 7.376 2.070 6.125 6.875 8.250
Origination year 4,076,804 2,004.672 2.223 2,004.000 2,005.000 2,006.000
Full documentation 4,085,004 0.407 0.491 0 0 1
New purchase 4,085,004 0.412 0.492 0 0 1
Primary residence 4,085,004 0.804 0.397 1 1 1

Prime Loans
FICO Score 2,158,190 726.768 41.403 691.000 725.000 760.000
Combined loan-to-value 1,990,839 79.131 17.441 70.000 80.000 94.930
Loan amount 2,195,652 298,550.900 249,089.600 113,000.000 231,900.000 441,000.000
Interest rate 2,195,442 6.957 1.772 6.000 6.500 7.375
Origination year 2,195,370 2,004.765 2.208 2,004.000 2,005.000 2,006.000
Full documentation 2,195,857 0.387 0.487 0 0 1
New purchase 2,195,857 0.463 0.499 0 0 1
Primary residence 2,195,857 0.786 0.410 1 1 1

Alt-A Loans
FICO Score 836,480 660.313 41.997 633.000 647.000 663.000
Combined loan-to-value 788,635 82.385 16.836 75.000 82.900 98.000
Loan amount 869,952 186,927.700 165,143.600 76,000.000 138,000.000 245,000.000
Interest rate 869,542 7.617 2.229 6.250 7.000 8.825
Origination year 866,808 2,004.815 2.023 2,004.000 2,005.000 2,006.000
Full documentation 869,955 0.361 0.480 0 0 1
New purchase 869,955 0.396 0.489 0 0 1
Primary residence 869,955 0.797 0.402 1 1 1

Subprime Loans
FICO Score 936,632 595.358 49.573 566.000 596.000 616.000
Combined loan-to-value 921,850 81.273 16.209 74.850 80.000 95.000
Loan amount 1,019,109 144,035.000 115,299.700 67,000.000 111,200.000 185,000.000
Interest rate 1,018,083 8.073 2.293 6.750 7.875 9.550
Origination year 1,014,626 2,004.349 2.380 2,004.000 2,005.000 2,006.000
Full documentation 1,019,192 0.490 0.500 0 0 1
New purchase 1,019,192 0.318 0.466 0 0 1
Primary residence 1,019,192 0.849 0.358 1 1 1
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Table 3: Descriptive Statistics for HMDA Sample

This table provides descriptive statistics for the HMDA mortgage application data, separately for
conventional loans (Panel A) and FHA loans (Panel B). Panel C presents a breakdown of these two
subsamples by race/ethnicity of applicants.

Panel A: Conventional Loans

N Mean St. Dev. Pctl(25) Median Pctl(75)
New Purchases
Loan amount 33,570,940 227.729 278.653 103 180 297
Income ’000 33,570,940 105.127 128.432 52 80 122
Approved 33,570,940 0.784 0.411 1 1 1
Securitized 26,331,998 0.753 0.431 1.000 1.000 1.000
Year 33,570,940 2,008.924 4.430 2,005 2,007 2,013

Refinances
Loan amount 59,698,491 210.813 226.074 100 168 274
Income ’000 59,698,491 99.151 123.985 50 76 116
Approved 59,698,491 0.639 0.480 0 1 1
Securitized 38,168,320 0.725 0.447 0.000 1.000 1.000
Year 59,698,491 2,008.990 3.963 2,005 2,008 2,012

Panel B: FHA Loans

N Mean St. Dev. Pctl(25) Median Pctl(75)
New Purchases
Loan amount 8,964,925 177.225 129.820 113 157 220
Income ’000 8,964,925 64.607 65.617 40 55 79
Approved 8,964,925 0.817 0.387 1 1 1
Securitized 7,320,170 0.929 0.256 1.000 1.000 1.000
Year 8,964,925 2,011.620 3.666 2,009 2,012 2,015

Refinances
Loan amount 3,996,517 184.706 112.006 117 162 229
Income ’000 3,996,517 71.268 80.264 42 61 87
Approved 3,996,517 0.535 0.499 0 1 1
Securitized 2,139,587 0.920 0.271 1.000 1.000 1.000
Year 3,996,517 2,011.274 3.366 2,009 2,011 2,014
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Panel C: Breakdown by Race/ Ethnicity

Conventional Loans FHA Loans

N % N %
New Purchases
White 21, 112, 921 63 5, 134, 761 57
Hispanic 4, 145, 293 12 1, 705, 772 19
Black 2, 364, 815 7 1, 120, 920 13
Asian/other 2, 523, 692 8 317, 334 3
Not provided 3, 424, 219 10 686, 138 7

Refinances
White 37, 750, 166 63 2, 454, 346 61
Hispanic 5, 662, 744 10 407, 215 10
Black 4, 315, 910 7 459, 047 12
Asian/other 3, 066, 983 5 102, 000 3
Not provided 8, 902, 688 15 573, 909 14
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Table 4: Effect of Mergers on Interest Rate

This table reports the results of regressions examining the effect of bank mergers on mortgage
interest rates. Panel A reports the results of regressions (1) and (2), respectively, separately for
the agency sample and the non-agency sample. Panel B reports the results of regression (1) sep-
arately for prime loans, Alt-A loans, and subprime loans within the non-agency sample. First
two columns in Panel C replicates the results in Panel B with Bank× Zip3 and Year fixed effects.
Columns (3) and (4) in Panel C reports the results of a falsification test which uses the market share
the acquirer is about to gain as the variable of interest. Standard errors (reported in parentheses)
are clustered at the CBSA level. We use *,**, and *** to denote statistical significance at the 10%,
5%, and 1% levels, respectively.

Panel A: Main Result

GSE Sample Non-agency sample

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

MSAcq1−3 0.609∗∗∗ 6.417∗∗∗

(0.008) (0.398)
MSAcq4−6 0.368∗∗∗

(0.011)
MSAcq1−3 ∈ (0%, 1%] 0.047∗∗∗ 0.069∗∗∗

(0.0004) (0.011)
MSAcq1−3 ∈ (1%, 5%] 0.041∗∗∗ 0.308∗∗∗

(0.001) (0.017)
MSAcq1−3 > 5% 0.050∗∗∗ 0.395∗∗∗

(0.001) (0.031)
MSAcq4−6 ∈ (0%, 1%] 0.003∗∗∗

(0.0005)
MSAcq4−6 ∈ (1%, 5%] 0.023∗∗∗

(0.001)
MSAcq4−6 > 5% 0.025∗∗∗

(0.001)
Acquirer Share 0.005 −0.094∗∗∗ 0.764∗∗∗ 0.679∗∗∗

(0.004) (0.004) (0.074) (0.075)
FICO Score −0.234∗∗∗ −0.232∗∗∗ 14.799∗∗∗ 14.796∗∗∗

(0.003) (0.003) (0.247) (0.247)
FICO Score2 0.006∗∗∗ 0.006∗∗∗ −2.415∗∗∗ −2.415∗∗∗

(0.0002) (0.0002) (0.038) (0.038)
FICO Score3 −0.00004∗∗∗ −0.00004∗∗∗ 0.126∗∗∗ 0.126∗∗∗

(0.00000) (0.00000) (0.002) (0.002)
Combined loan-to-value −0.003∗∗∗ −0.003∗∗∗ −0.046∗∗∗ −0.046∗∗∗

(0.00003) (0.00003) (0.001) (0.001)
Combined loan-to-value2 0.0001∗∗∗ 0.0001∗∗∗ 0.0005∗∗∗ 0.0005∗∗∗

(0.00000) (0.00000) (0.00001) (0.00001)
Combined loan-to-value3 −0.00000∗∗∗ −0.00000∗∗∗ 0.00000∗∗∗ 0.00000∗∗∗

(0.000) (0.000) (0.00000) (0.00000)
log(Loan amount) −0.168∗∗∗ −0.168∗∗∗ −1.176∗∗∗ −1.176∗∗∗

(0.0002) (0.0002) (0.002) (0.002)
Primary residence −0.337∗∗∗ −0.337∗∗∗ −0.236∗∗∗ −0.238∗∗∗

(0.0003) (0.0003) (0.003) (0.003)
New purchase 0.018∗∗∗ 0.019∗∗∗ −0.011∗∗∗ −0.011∗∗∗

(0.0002) (0.0002) (0.002) (0.002)
Debt-to-income 0.0001∗∗∗ 0.0001∗∗∗

(0.00000) (0.00000)
Freddie Mac −0.102∗∗∗ −0.099∗∗∗

(0.008) (0.008)
Full documentation −0.245∗∗∗ −0.246∗∗∗

(0.002) (0.002)
Alt-A 0.046∗∗∗ 0.046∗∗∗

(0.003) (0.003)
Subprime 0.273∗∗∗ 0.272∗∗∗

(0.004) (0.004)
Zip3×Year Y Y Y Y
Bank Y Y Y Y
N 22,813,298 22,813,298 2,997,441 2,997,441
Adjusted R2 0.891 0.891 0.490 0.491
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Panel B: Non-agency sample

Dependent Variable = Interest Rate

Prime Alt-A Subprime

(1) (2) (3)

MSAcq1−3 3.363∗∗∗ 6.135∗∗∗ 9.095∗∗∗

(0.339) (0.936) (0.906)
FICO Score 10.830∗∗∗ 23.323∗∗∗ 13.906∗∗∗

(2.780) (1.793) (0.738)
FICO Score2 −1.718∗∗∗ −3.554∗∗∗ −2.327∗∗∗

(0.380) (0.258) (0.118)
FICO Score3 0.088∗∗∗ 0.176∗∗∗ 0.124∗∗∗

(0.017) (0.012) (0.006)
Combined loan-to-value −0.004 −0.082∗∗∗ −0.128∗∗∗

(0.005) (0.007) (0.003)
Combined loan-to-value2 −0.0001 0.001∗∗∗ 0.002∗∗∗

(0.0001) (0.0001) (0.0001)
Combined loan-to-value3 0.00000∗∗∗ −0.00000∗∗ −0.00001∗∗∗

(0.00000) (0.00000) (0.00000)
Acquirer Share 0.956∗∗∗ 1.239∗∗∗ −1.131∗∗∗

(0.052) (0.170) (0.228)
Full documentation −0.199∗∗∗ −0.382∗∗∗ −0.478∗∗∗

(0.002) (0.005) (0.006)
log(Loan amount) −0.827∗∗∗ −1.417∗∗∗ −1.692∗∗∗

(0.006) (0.008) (0.008)
New purchase −0.041∗∗∗ −0.016∗∗∗ 0.031∗∗∗

(0.003) (0.006) (0.007)
Primary residence −0.344∗∗∗ −0.246∗∗∗ −0.125∗∗∗

(0.004) (0.006) (0.010)
Zip3×Year Y Y Y
Bank Y Y Y
N 1,649,390 640,223 707,828
Adjusted R2 0.550 0.522 0.399
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Panel C: Robustness and Falsification Tests

GSE Sample Non-agency sample GSE Sample Non-agency sample

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

MSAcq1−3 ∈ (0%, 1%] 0.049∗∗∗ 0.071∗∗∗

(0.003) (0.009)
MSAcq1−3 ∈ (1%, 5%] 0.048∗∗∗ 0.304∗∗∗

(0.004) (0.022)
MSAcq1−3 > 5% 0.065∗∗∗ 0.455∗∗∗

(0.004) (0.054)
Placebo MSAcq1−3 ∈ (0%, 1%] −0.021∗∗∗ −0.104∗∗∗

(0.0004) (0.007)
Placebo MSAcq1−3 ∈ (1%, 5%] −0.027∗∗∗ −0.126∗∗∗

(0.0005) (0.009)
Placebo MSAcq1−3 > 5% −0.016∗∗∗ −0.010

(0.001) (0.009)
Acquirer Share −0.201∗∗∗ 0.560∗∗∗ −0.187∗∗∗ 1.939∗∗∗

(0.026) (0.061) (0.004) (0.066)
FICO Score −0.234∗∗∗ 15.023∗∗∗ −0.249∗∗∗ 14.727∗∗∗

(0.00002) (0.003) (0.003) (0.321)
FICO Score2 −0.00004∗∗ 0.129∗∗∗ −0.0001∗∗∗ 0.125∗∗∗

(0.0002) (0.004) (0.00000) (0.002)
FICO Score3 −0.003∗∗∗ −0.042∗∗∗ −0.003∗∗∗ −0.045∗∗∗

(0.0002) (0.004) (0.00003) (0.003)
Combined loan-to-value 0.006∗∗∗ −2.462∗∗∗ 0.008∗∗∗ −2.402∗∗∗

(0.002) (0.051) (0.0002) (0.048)
Combined loan-to-value2 0.0001∗∗∗ 0.0004∗∗∗ 0.0001∗∗∗ 0.0004∗∗∗

(0.00000) (0.0001) (0.00000) (0.0001)
Combined loan-to-value3 −0.00000∗∗∗ 0.00000 −0.00000∗∗∗ 0.00000

(0.000) (0.00000) (0.000) (0.00000)
log(Loan amount) −0.164∗∗∗ −1.123∗∗∗ −0.170∗∗∗ −1.175∗∗∗

(0.005) (0.007) (0.0002) (0.006)
New purchase 0.020∗∗∗ 0.032∗∗∗ 0.022∗∗∗ −0.012∗∗∗

(0.003) (0.003) (0.0002) (0.003)
Primary residence −0.341∗∗∗ −0.178∗∗∗ −0.331∗∗∗ −0.236∗∗∗

(0.007) (0.004) (0.0003) (0.004)
Debt-to-income 0.0001∗∗∗ 0.0001∗∗∗

(0.00001) (0.00000)
Freddie Mac 0.049∗∗∗ −0.088∗∗∗

(0.002) (0.008)
Full documentation −0.230∗∗∗ −0.243∗∗∗

(0.003) (0.002)
Alt-A 0.053∗∗∗ 0.047∗∗∗

(0.003) (0.003)
Subprime 0.302∗∗∗ 0.275∗∗∗

(0.005) (0.004)
Zip3×Year N N Y Y
Zip3×Bank Y Y N N
Bank N N Y Y
Year Y Y N N
N 22,813,298 2,997,441 22,566,694 3,026,444
Adjusted R2 0.889 0.548 0.899 0.495
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Table 5: Effect of Mergers on Probability of Loan Approval

This table reports the results of regressions examining the effect of bank mergers on the probability
of loan approval. We estimate regression (1) on loan application data from HMDA. Standard
errors (reported in parentheses) are clustered at the CBSA level. We use *,**, and *** to denote
statistical significance at the 10%, 5%, and 1% levels, respectively.

Dependent Variable = Approved

Conventional FHA Conventional FHA Conventional FHA

(1) (2) (3) (4) (5) (6)

MSAcq1−3 0.434∗∗∗ −0.691∗∗∗ 0.520∗∗∗ −0.549∗∗∗ 0.522∗∗∗ −0.602∗∗∗

(0.068) (0.053) (0.081) (0.057) (0.072) (0.053)
MSAcq4−6 1.209∗∗∗ −0.115 1.611∗∗∗ 0.0001 1.348∗∗∗ −0.010

(0.077) (0.097) (0.087) (0.116) (0.074) (0.098)
MSAcq1−3×Low income −0.205∗∗∗ −0.219∗∗∗

(0.050) (0.048)
MSAcq4−6×Low income −0.867∗∗∗ −0.144

(0.116) (0.097)
MSAcq1−3×Black −0.866∗∗∗ −0.319∗∗∗

(0.096) (0.078)
MSAcq1−3×Hispanic −0.648∗∗∗ −0.290∗∗∗

(0.106) (0.083)
MSAcq4−6×Black −1.426∗∗∗ −0.458∗∗∗

(0.112) (0.144)
MSAcq4−6×Hispanic −1.464∗∗∗ −0.606∗∗

(0.249) (0.298)
log(Income ’000) 0.055∗∗∗ 0.079∗∗∗ 0.055∗∗∗ 0.079∗∗∗

(0.001) (0.002) (0.001) (0.002)
Low income −0.049∗∗∗ −0.038∗∗∗

(0.001) (0.002)
log(Loan amount ’000) −0.012∗∗∗ −0.007∗∗∗ −0.001 0.031∗∗∗ −0.012∗∗∗ −0.007∗∗∗

(0.001) (0.002) (0.001) (0.002) (0.001) (0.002)
Black −0.078∗∗∗ −0.065∗∗∗ −0.082∗∗∗ −0.068∗∗∗ −0.077∗∗∗ −0.064∗∗∗

(0.003) (0.002) (0.003) (0.002) (0.003) (0.002)
Hispanic −0.047∗∗∗ −0.029∗∗∗ −0.051∗∗∗ −0.035∗∗∗ −0.046∗∗∗ −0.028∗∗∗

(0.004) (0.002) (0.003) (0.002) (0.003) (0.002)
Acquirer share 0.024 0.195∗∗∗ 0.023 0.197∗∗∗ 0.022 0.194∗∗∗

(0.021) (0.022) (0.021) (0.021) (0.022) (0.022)
Refinance −0.073∗∗∗ −0.172∗∗∗ −0.073∗∗∗ −0.167∗∗∗ −0.073∗∗∗ −0.172∗∗∗

(0.004) (0.003) (0.004) (0.003) (0.004) (0.003)
Year×County Y Y Y Y Y Y
Bank Y Y Y Y Y Y
N 93,205,979 12,946,772 93,205,979 12,946,772 93,205,979 12,946,772
Adjusted R2 0.215 0.216 0.213 0.212 0.215 0.216
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Table 6: Effect of Mergers on Loan Amount

This table reports the results of regressions examining the effect of bank mergers on loan amounts.
Panel A reports the results of regressions (1) and (2), respectively, separately for the agency sample
and the non-agency sample. Panel B reports the results of regression (1) separately for prime loans,
Alt-A loans, and subprime loans within the non-agency sample. Standard errors (reported in
parentheses) are clustered at the CBSA level. We use *,**, and *** to denote statistical significance
at the 10%, 5%, and 1% levels, respectively.

Dependent Variable = log(Loan amount)

GSE Sample Non-agency sample

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

MSAcq1−3 0.142∗∗∗ 0.710∗∗∗

(0.009) (0.153)
MSAcq4−6 −0.150∗∗∗

(0.012)
MSAcq1−3 ∈ (0%, 1%] −0.011∗∗∗ 0.013∗∗∗

(0.0005) (0.004)
MSAcq1−3 ∈ (1%, 5%] 0.004∗∗∗ 0.079∗∗∗

(0.001) (0.007)
MSAcq1−3 > 5% 0.010∗∗∗ 0.052∗∗∗

(0.001) (0.012)
MSAcq4−6 ∈ (0%, 1%] −0.009∗∗∗

(0.0005)
MSAcq4−6 ∈ (1%, 5%] 0.007∗∗∗

(0.001)
MSAcq4−6 > 5% −0.019∗∗∗

(0.001)
Acquirer Share 0.039∗∗∗ 0.070∗∗∗ −0.221∗∗∗ −0.238∗∗∗

(0.004) (0.004) (0.028) (0.029)
FICO Score 0.320∗∗∗ 0.319∗∗∗ −4.977∗∗∗ −4.977∗∗∗

(0.003) (0.003) (0.095) (0.095)
FICO Score2 −0.019∗∗∗ −0.019∗∗∗ 0.763∗∗∗ 0.763∗∗∗

(0.0002) (0.0002) (0.015) (0.015)
FICO Score3 0.0002∗∗∗ 0.0002∗∗∗ −0.038∗∗∗ −0.038∗∗∗

(0.00000) (0.00000) (0.001) (0.001)
Combined loan-to-value 0.033∗∗∗ 0.033∗∗∗ 0.036∗∗∗ 0.036∗∗∗

(0.00004) (0.00004) (0.0004) (0.0004)
Combined loan-to-value2 −0.0002∗∗∗ −0.0002∗∗∗ 0.00005∗∗∗ 0.00005∗∗∗

(0.00000) (0.00000) (0.00001) (0.00001)
Combined loan-to-value3 0.00000∗∗∗ 0.00000∗∗∗ −0.00000∗∗∗ −0.00000∗∗∗

(0.000) (0.000) (0.00000) (0.00000)
New purchase −0.018∗∗∗ −0.018∗∗∗ −0.069∗∗∗ −0.069∗∗∗

(0.0002) (0.0002) (0.001) (0.001)
Primary residence 0.315∗∗∗ 0.315∗∗∗ 0.239∗∗∗ 0.239∗∗∗

(0.0003) (0.0003) (0.001) (0.001)
Debt-to-income 0.0001∗∗∗ 0.0001∗∗∗

(0.00000) (0.00000)
Freddie Mac −0.718∗∗∗ −0.719∗∗∗

(0.009) (0.009)
Full documentation 0.023∗∗∗ 0.022∗∗∗

(0.001) (0.001)
Alt-A −0.089∗∗∗ −0.089∗∗∗

(0.001) (0.001)
Subprime −0.068∗∗∗ −0.068∗∗∗

(0.002) (0.002)
Zip3×Year Y Y Y Y
Bank Y Y Y Y
N 22,813,300 22,813,300 2,998,568 2,998,568
Adjusted R2 0.455 0.455 0.596 0.596
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Panel B: Non-agency sample

Dependent Variable = log(Loan amount)

Prime Alt-A Subprime

(1) (2) (3)

MSAcq1−3 1.015∗∗∗ 2.294∗∗∗ 0.290
(0.215) (0.386) (0.295)

FICO Score −12.737∗∗∗ −2.869∗∗∗ −3.537∗∗∗

(0.639) (0.534) (0.223)
FICO Score2 1.855∗∗∗ 0.463∗∗∗ 0.512∗∗∗

(0.088) (0.078) (0.036)
FICO Score3 −0.089∗∗∗ −0.024∗∗∗ −0.023∗∗∗

(0.004) (0.004) (0.002)
Combined loan-to-value 0.046∗∗∗ 0.016∗ 0.031∗∗∗

(0.003) (0.009) (0.008)
Combined loan-to-value2 −0.0002∗∗∗ 0.0004∗∗∗ 0.0002

(0.0001) (0.0002) (0.0001)
Combined loan-to-value3 −0.00000∗∗∗ −0.00000∗∗∗ −0.00000∗∗∗

(0.00000) (0.00000) (0.00000)
Acquirer Share −0.184∗∗∗ 0.026 −0.107

(0.035) (0.089) (0.081)
Full documentation 0.056∗∗∗ 0.040∗∗∗ −0.072∗∗∗

(0.001) (0.002) (0.002)
New purchase −0.001 −0.114∗∗∗ −0.215∗∗∗

(0.002) (0.002) (0.004)
Primary residence 0.280∗∗∗ 0.215∗∗∗ 0.055∗∗∗

(0.003) (0.003) (0.003)
Zip3×Year Y Y Y
Bank Y Y Y
N 1,649,683 640,486 708,399
Adjusted R2 0.613 0.527 0.531
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