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than a decade. As a result, the number of commercial banks has

declined by almost 30 percent, from 13,123 in 1988 to 9,215 in
1997." The reduction is second only to the one that occurred during the
Great Depression, when the number of banks declined by half. In
addition, recent changes in banking law have relaxed constraints on
allowable bank activities and geographic expansion, and technology
improvements have brought about new secondary markets and payment
systems. While banks entered new markets, other financial institutions
entered the markets traditionally served by banks. Such far-reaching
changes in the financial system make this an appropriate time to reassess
antitrust policy in banking.

The aim of this article is threefold. The first is to describe a key
element of antitrust enforcement—merger analysis by the federal bank-
ing supervisory agencies—as it is practiced today. The second is to review
the analytical foundations and empirical evidence on which merger
analysis is currently based. And the third is to provide new empirical
evidence on the effect of mergers on the interest rates banks pay on
consumer deposits, in order to test the hypothesis that bank mergers raise
market power. This evidence suggests that it might be time to reevaluate
the current merger approval policies. The first section of the article
describes the antitrust criteria used by the federal regulatory agencies in
approving or denying bank mergers. This is followed by a discussion of
how markets are defined for antitrust purposes and empirical evidence
that the relevant banking markets remain local. The third section briefly
reviews the existing literature on the effects of market concentration on
prices in banking. Section IV describes the methodology and data used in
a new empirical analysis of the effect of bank mergers on deposit interest
rates. The next section presents the results of the analysis, while Section
VI discusses their implications.

The U.S. banking industry has been rapidly consolidating for more



I. Antitrust Policy Today

The basis of antitrust enforcement in banking is
the Clayton Antitrust Act of 1914. Section 7 of the Act
prohibits the acquisition of any firm when “in any line
of commerce in any section of the country the effect of
such acquisition may be to substantially lessen com-
petition” (Section 7, 15 U.S.C. 18). On the federal level,
jurisdiction for antitrust enforcement in banking is
shared by the three federal bank supervisory agencies,
namely the Federal Reserve, the Comptroller of the
Currency, and the Federal Deposit Insurance Corpo-
ration, and by the Department of Justice. In addition,
applicable state laws are enforced by state attorneys
general and state bank regulators.

The Department of Justice (DOJ) and the federal
banking agencies rely on the DOJ Merger Guidelines
for specific standards to evaluate the impact of a
merger on competition. The DOJ Merger Guidelines
are expressed in terms of market shares of deposits
that banks hold in each market affected by the poten-
tial merger. The Guidelines establish concentration

An Example of HHI Calculation
Let us suppose that a market consists of 10
competing firms and that each firm has a 10
percent market share. The HHI is the sum of the
squared market shares of each firm:
10
HHI, = > s* = > 10* = 1,000.
i 1
Let us suppose further that two of the 10 firms
merge. The market would now consist of eight
firms with 10 percent market share each and one
firm with a 20 percent market share. The result-
ing HHI could be calculated as

HHI, = 8 X 10* + 20% = 1,200.

The merger would increase the HHI by 200
points, from 1,000 to 1,200. A market with the
HHI of 1,200 is still considered to be unconcen-
trated. Thus, for the purposes of the DOJ Merger
Guidelines, such a merger would not be consid-
ered to have an adverse effect on competition.

Far-reaching changes in the
financial system make this
an appropriate time to
reasssess antitrust policy
in banking.

thresholds in terms of the Herfindahl-Hirschman In-
dex (HHI) rather than the proportion of deposits held
by the largest banks. The HHI is defined as the sum
of the squares of individual market shares of all the
firms operating in a particular market. The box gives
an example of calculating the effect of a merger on the
HHI

According to the Guidelines, a bank merger
would harm competition if it increased the HHI by 200
points or more and resulted in a highly concentrated
market. A highly concentrated market is defined as
one for which the total HHI equals 1800 or more. The
200-point threshold is more lenient than the 50-point
threshold applied to nonbanking firms, reflecting the

! Source: Federal Deposit Insurance Corporation. The number
includes all FDIC-insured commercial banks. The latest number is
for the third quarter of 1997.
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presumed impact of competition from thrifts and
nondepository financial institutions. The Merger
Guidelines also state that a merger will be considered
to be anticompetitive if the merged institution con-
trolled more than 35 percent of all deposits in a
market.

In analyzing the effect of a merger on competition,
federal agencies and the DOJ take into account com-
petition from thrift institutions, which are now al-
lowed to offer many banking services. However, since
thrift competition with banks is still limited, especially
in the area of commercial lending, deposits of thrift
institutions are commonly counted at 50 percent in
computing market concentration. (In particular in-
stances, thrift deposits may be counted at more or less
than 50 percent, depending on how active thrifts are in
commercial lending in individual markets.)

The federal agencies do not automatically deny
a merger if it results in market concentration above
the threshold. Instead, each potential merger is
further analyzed to consider the presence of possi-
ble mitigating factors such as especially active com-
petition from thrifts and credit unions, ease of entry
into the market, attractiveness of the market for
entry, improvements in efficiency that the merger
would achieve, a large number of firms remaining in
the market, and other circumstances that would

New England Economic Review



make coordinated interaction and exercise of market
power more difficult.

If the increase in concentration is too large to be
justified by the mitigating factors, the agencies or the
DQOJ may require divestitures of competing branches
and offices as a condition of approval. Such divesti-
tures would usually bring the concentration under or

New empirical evidence on the
effect of bank mergers on the
interest rates banks
pay on consumer deposits
suggests that it might be
time to reevaluate the current
merger approval policies.

very close to the threshold and allow the merger to be
approved. In addition to the DOJ Merger Guidelines,
the agencies publish orders on specific mergers and
acquisitions and provide guidance from their staffs to
banks to indicate which mergers are likely to raise
anticompetitive issues. As a result, while very few
mergers are actually denied on competitive grounds,
the process is effective in discouraging many applica-
tions that would be judged anticompetitive.

If the merger review policies work well, partici-
pating in a merger does not give banks greater market
power. One way to answer the question of whether
the process has been effective enough is to estimate the
effect of mergers on bank pricing. After discussing the
relevant banking markets and reviewing the existing
empirical evidence, this article presents an empirical
analysis of the effect of bank mergers on one price
measure, interest rates on deposits.

II. Defining Banking Markets

Defining a meaningful geographic market is often
the most difficult aspect of antitrust analysis. Fre-
quently, merger applicants seek to define their market
as broadly as possible to minimize their own effect
upon it, while regulators tend to define it more
narrowly. Banking agencies consider a local, econom-
ically integrated area to be a banking market. In
practice, this usually means a city, a metropolitan
statistical area (MSA), or a rural county. Merger ap-
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plicants have often argued, however, that local market
delineations have become obsolete as a result of
changing demographic, economic, and financial con-
ditions. In particular, the spread of interstate banking
and branching has led banks to restructure some of
their business lines. For example, banks have estab-
lished small business lending and consumer finance
units that are not tied to local branches but serve
larger areas. Merger applicants sometimes cite the
existence of such units as a sign that the geographic
scope of banking markets has increased. However,
this argument confuses a service area of a bank with a
market, which is an economically integrated area
where customers can switch among the service pro-
viders without incurring large transaction costs. There
is no reason that banks cannot charge different prices
in different markets within their service areas. Indeed,
even if the headquarters set baseline prices for ser-
vices, local managers are usually given discretion to
adjust prices in keeping with local conditions.

An additional source of competition to banks
comes from a number of nonbank financial service
companies such as mutual fund and brokerage firms
that now offer cash management services. Such ser-
vices typically include money market accounts with
check-writing, mutual funds, and credit cards. Some
of the financial service companies market their ser-
vices nationally.

One way to answer the question
of whether the merger review
process has been effective
enough is to estimate the effect
of mergers on bank pricing.

The evolving technology of delivering banking
products and services is frequently cited as another
reason to expand market delineations. Many banks
can now serve consumers and small businesses inde-
pendently of branches through ATMs, telephone call
centers, personal computers, and calling officers who
work from their homes. Indeed, the number of ATMs
grew from around 800 in 1972, to 18,500 in 1980, and
109,000 in 1994 (Rhoades 1996a, p. 353).

However, neither nonbank competitors, nor
banks that offer their services nationally through mail,
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telephone, or computers, have yet achieved significant
consumer acceptance in the sense of substituting fully
for having an account at a local bank. Much of the
empirical evidence shows that banking markets are
still overwhelmingly local. The 1992 Survey of Con-
sumer Finances shows that 94.1 percent of households
that used any financial institution identified a local

Neither nonbank competitors, nor
banks that offer their services
nationally through mail,
telephone, or computers, have yet
achieved significant consumer
acceptance in the sense of
substituting fully for having
an account at a local bank.

institution as their primary provider of financial ser-
vices. Sixty-eight percent of the primary institutions
were commercial banks, 24 percent were savings and
loans and credit unions. Moreover, these primary
providers were located very close to the consumer’s
home or workplace. Half of the respondents kept their
deposit accounts at an institution or branch within
two to three miles of their home or workplace, and
three-quarters of respondents had their accounts
within 12 miles of their home or work. The majority of
households in the survey also obtained credit within
three to eight miles of their home or work.

Survey data also indicate that local banks are the
primary suppliers of financial services to small busi-
nesses. According to the 1992 Survey of Small Busi-
ness Finances, 96 percent of small businesses (defined
as those with fewer than 500 employees) used a local
institution as their primary financial services provider,
with 84 percent using commercial banks and 9 percent
using thrifts. Like consumers, small businesses pre-
ferred doing business with institutions located near
their place of business. Specifically, the Survey of
Small Business Finances asked about respondents’ use
of 13 categories of financial services.? Fifty percent of

2 The financial services were checking accounts, savings ac-
counts, leasing, lines of credit, four categories of loans, transaction
services, cash management, and trust, brokerage, and credit-related
services.
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respondents obtained eight of the 13 services listed
within four miles of their place of business and all of
the services except leasing within seven miles of their
place of business.

The above evidence suggests that interstate bank-
ing and electronic technology have not changed the
strongly local orientation of consumers and small
businesses. Thus, local markets remain the appropri-
ate focus of analysis of competitive effects of bank
mergers.

III. Market Structure and Market Power—
Empirical Evidence

The ability of firms to exercise market power by
setting prices is of major concern to economists and
policy makers. An extensive literature beginning with
Bain (1951) has examined the relationship between
market structure, as measured by market concentra-
tion and a firm’s market share, and the exercise of
market power. One way to address this question is to
examine the relationship between market structure
and firm profits. According to the structure-conduct-
performance paradigm, higher market concentration
or larger market share allows firms to exploit their
market power by earning higher profits. The second
approach looks directly at the relationship between
market structure and the prices firms charge—higher
concentration should lead to higher prices.

A bank’s deposit pricing
can be affected not only by
its own merger, but also by a
merger between rival banks
operating in the same market.

The relationship between concentration and
profit in banking has been extensively studied. In a
review of the literature, Gilbert (1984) found that
empirical evidence largely supported the existence of
a positive relationship. However, interpreting higher
profits in more concentrated markets as evidence of
market power is problematic because there is a plau-
sible alternative explanation, namely higher efficiency.
Some banks are likely to be more efficient than others
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and, as a result, will earn higher profits. If such banks
also gain higher market share and thereby make their
markets more concentrated, it would appear that
concentration leads to higher profits, while in fact both
are caused by higher efficiency (Bresnahan 1989). A
number of studies of concentration and profits in
banking, such as Smirlock (1985) and Berger (1995),
control for some aspects of efficiency. They find that
the relationship between concentration and profits
disappears when efficiency is taken into account.
However, Evanoff and Fortier (1988) found that even
after correcting for efficiency differences, concentra-
tion is correlated with higher profits in markets with
high barriers to entry.

Studies of a relationship between market concen-
tration and prices largely avoid the problem of effi-
ciency effects because greater efficiency would be
associated with lower costs (and therefore more favor-
able prices to consumers), while greater market power
would move prices in the opposite direction. The
results of such studies done in the 1960s and 1970s
were inconclusive, however, probably because of the
poor quality of the price data available at that time
(Gilbert 1984). More recent studies have lent support
to the concentration—-market power hypothesis. Han-
nan (1991) found concentration to be positively related
to loan rates, and Berger and Hannan (1989) and
Calem and Carlino (1991) found it to be negatively
related to deposit rates. In addition, Hannan and
Berger (1991) and Neumark and Sharpe (1992) found
evidence that market concentration is related to asym-
metric rigidity in deposit pricing: that is, when interest
rates change, banks in more concentrated markets
adjust deposit rates more slowly in favor of the
consumer and faster in favor of the bank.

One way to measure the relationship between
changes in market structure and market power is by
measuring the direct effect of bank mergers on deposit
pricing—if mergers raise efficiency, they will lower
costs and lead to higher rates on consumer deposits,
but if they raise participating banks” market power,
they will result in lower deposit rates. This article tests
the hypothesis that bank mergers raise market power.
We also measure the effect of mergers between other
banks located in the same banking markets (“rivals”)
on banks’ pricing of deposits. If a merger between
rival banks located in the same market results in lower
rates on deposits, that would be evidence that bank
mergers have anticompetitive effects that involve
more than the merged banks themselves. If, however,
a rival’s merger results in higher deposit interest rates
being offered by other banks, then competition from
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other banks is a mitigating factor that should be
considered when merger approval decisions are
made.

Very few empirical studies have examined the
relationship between bank mergers and deposit pric-
ing. In one recent study, Hannan and Prager (1996)
examined the direct effects of “problem” mergers
(defined as mergers that have been approved despite
exceeding the DOJ Merger Guidelines) on the changes
in deposit interest rates over two 2-year periods:
1989-91 and 1992-94. Hannan and Prager found that
banks participating in problem mergers, as well as

The full effect of a bank merger
on pricing can take some
time to manifest itself.
Furthermore, it can take some
time for rivals to react to its
pricing strategy, and that reaction
can change over time.

their rivals in the same markets, lowered their deposit
interest rates more than banks not located in markets
where such mergers took place. This effect was found
to be significant over the 1992-94 period but not over
the 198991 period, for which fewer problem merger
observations were available.

This study differs from that of Hannan and Prager
in two respects. First, it examines all the mergers that
took place during the sample period and involved
either sampled banks or their rivals, not just the
mergers that exceeded the DOJ Merger Guidelines.
Second, the sample period includes 11 years of data.
The longer sample period makes it possible to test for
a variety of time lags; lag structure may be important,
because the effect of mergers on prices can take time to
manifest itself.

IV. Methodology and Data

The analysis measures direct effects of bank merg-
ers on bank pricing, controlling for market concentra-
tion and bank size. It tests whether banks” own
mergers increase their market power, allowing them
to pay lower interest rates on deposits. In addition, it
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examines the effect of rival banks” mergers on bank
pricing.

The banks in this study include a relatively high
proportion of large banks that have branch networks
in more than one market. However, the banks report
only one interest rate for each type of deposit. While
the banks certainly have the capability to set different
prices in different markets according to the degree of
competition, it is unclear to what extent they actually
do so. Consequently, because of the lack of market-
specific interest rates, this study assumes that the
banks in the survey pay the same interest rates in all
their markets. However, it is important to recognize
that the impact a merger might have on the bank’s
reported interest rate would depend on the impor-
tance to the bank of the location of the merger.
Specifically, when a bank with a branch network
covering several markets merges with another bank,
competition can be affected in more than one market,
depending on how much the banks” branch networks
overlap. This study defines the acquiring bank’s main
market as the Metropolitan Statistical Area (MSA) or
county where the majority of the bank’s deposits are
located. Other MSAs or counties in which the acquir-
ing bank has branches are considered to be its second-
ary markets. This study distinguishes between merg-

Banks initially increase interest
rates following a rivals” merger,
perhaps because they see a merger
of their competitors as an
important marketing opportunity.

ers that affect the bank’s main and secondary markets.
The “secondary” mergers are expected to have a
smaller effect, if any, on competition than the “main”
market mergers.

A bank’s deposit pricing can be affected not only
by its own merger, but also by a merger between rival
banks operating in the same market. A merger be-
tween rival banks can be expected to reduce compe-
tition and allow the bank an opportunity to pay lower
deposit rates.

Three dummy variables are used to define the
various types of mergers: a dummy variable equal to
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1 if a bank participated in a merger in its main market
(MERGER), a dummy variable equal to 1 if a bank
participated in a merger in one of its secondary
markets (SECMER), and a dummy variable equal to 1
if a rival bank participated in a merger in the bank’s
main market (RIVMER). For example, if A, B, and C
are three banks all operating in the same market and

Small banks are more
likely to try to attract
new customers
(or prevent existing
ones from leaving) after their
rivals merge.

that is A’s main market, MERGER measures the effect
of a merger between A and B on the survivor A’s
interest rate; RIVMER measures the effect of the
merger on C’s interest rate (if this is C's main market).
If A merges with D in A’s secondary market, SECMER
measures the effect of the A-D merger on A’s interest
rate. Small, medium, and large bank mergers are also
separated to test whether the effect of mergers on
deposit pricing varies with the size of merging insti-
tutions.

The full effect of a bank merger on pricing can
take some time to manifest itself. While the Federal
Reserve’s National Information Center Database, the
data source for bank mergers, reports a date on which
the merger is officially consummated, the actual con-
solidation of two merged banks’ operations is a multi-
stage process that can take a year or more. Further-
more, after the merged bank has set its pricing
strategy, it can take some time for rivals to react to it
and that reaction can change over time. For these
reasons, deposit pricing is observed over three years
following each merger. In other words, for each sur-
vey of deposit interest rates, we include mergers that
took place any time within three years prior to the
survey by including three separate dummies—for
mergers that took place within the past year, be-
tween one and two years ago, and between two and
three years ago. We also calculate the cumulative
effect of each merger during the past three years by
adding the three estimated coefficients and testing
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for their statistical significance. The basic model is
as follows:

In (r;) = B, + B; MERGER1,, + 8, MERGER2,,
+ B, MERGER3,, + 8, RIVMER1, + B; RIVMER2,,
+ B, RIVMER3,, + B, SECMER1,, + B5 SECMER2,,
+ B, SECMER3, + B, In (HHI,,)
+ By In (ASSETS,)) + B, In (TBILL,)
+ By5 In (AVGDEP,) + B,, LIMIT,,
+ Ber CR + Byr YR + Bepyr CR¥YR + &,

where the dependent variable In (r;) is the log of the
interest rate bank i pays on money market deposit or
CD accounts in month t. While these interest rates are
reported monthly, banks” asset and deposit data are
only available quarterly (each March, June, Septem-
ber, and December). Thus, only interest rates for those
four months are used in the regressions.

The independent variables are as follows:
MERGERI is a dummy indicating whether the bank
participated in a merger in its main market during the
year ending in t; MERGER2 is a dummy indicating
whether the bank participated in a merger in its
main market between one and two years prior to ¢;
MERGERS3 is a dummy indicating whether the bank
participated in a merger in its main market between
two and three years prior to t; similarly, RIVMER1-
RIVMERS is a set of dummy variables equal to 1 if a
rival bank in the surveyed bank’s main market partic-
ipated in a merger; SECMER1-SECMERS3 is a set of
dummy variables equal to 1 if the bank participated in
a merger in one of its secondary markets; HHI is the
Herfindahl-Hirschman Index of market concentration
in the bank’s main market.> Following the Federal
Reserve practice, the measure includes 100 percent of
deposits held by banks and 50 percent of deposits held
by nonbank thrift institutions.#* HHI is expected to
have a negative sign—the higher the market concen-
tration, the larger the market power and the lower the
rate on deposits paid by the bank. ASSETS are bank i’s
assets. The expected effect of assets is ambiguous—if

3 HHI is calculated as follows:

DEPOSITS,\ ?

_ 2 _ I
HHI = E %i 2 (DEPOSITS) :
] ]

* Altering the weights assigned to thrifts” deposits did not affect
the results.
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economies of scale exist, then the larger the assets, the
lower the bank’s costs and the higher the rate on
deposits, but the larger the assets, the higher the
bank’s market power. TBILL is the interest rate on a
6-month U.S. Treasury bill. AVGDEP is the national
average interest rate paid on deposits (either MMDAs
or CDs) that month. The average rate is included
because the spreads between the Treasury bill rate and
bank deposit rates changed during the sample period.
LIMIT is a dummy indicating whether the state limits
entry by out-of-state banks. It is expected to have a
negative sign, as entry restrictions limit competition.

The last three sets of variables, CR, YR, and
CR*YR, represent dummy variables for the nine Cen-
sus regions, for each year in the sample period, and
their interactions, respectively. The variables control
for the effects of geography and timing on the deposit
interest rates that are unrelated to competitive effects.
In particular, the sample period studied includes the

The ability of firms to exercise
market power by setting prices is
of major concern to economists
and policy makers.

period of rapid growth of bank loan portfolios, fol-
lowed by the real estate crises and the resulting
retrenchments and consolidations, that occurred in the
oil- and gas-producing states in the mid 1980s and in
New England in the early 1990s. Rapid loan growth
and associated demand for funding can cause banks to
bid up deposit rates, while retrenchment and consol-
idation following loan losses after a real estate crisis
have an opposite effect. Furthermore, while mergers
involving failed banks are excluded from our sample
of mergers, some consolidations that took place dur-
ing that period without the FDIC’s assistance were
also due to economic distress. Including the regional
and time dummies and their interactions allows us to
isolate the competitive effect of bank mergers on
deposit rates from the effects of economic conditions.

The Sample

The data on deposit prices come from the Federal
Reserve’s Monthly Survey of Selected Deposits. The
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survey respondents provide information on their most
common deposit interest rates and amounts outstand-
ing for NOW accounts, money market deposit ac-
counts (MMDAs), and certificates of deposit (CDs)
with maturities between 7 and 90 days. Approxi-
mately 500 banks are surveyed each month, most of
them repeatedly. The survey samples predominantly
large institutions. The sample consists of all survey
respondents for the period of March 1985 to June 1995
and includes a total of 25,579 observations on 836
banks, an average of 535 banks sampled each period.
However, since the data on HHI were not available for
1985 or 1995, the observations included in the regres-
sions extended from 1986 to 1994. Bank assets and
deposits are from the quarterly Call Reports, while
information on deposits in individual bank branches
necessary to calculate the HHI comes from the Federal
Deposit Insurance Corporation (FDIC) annual Sum-
mary of Deposits. Because the branch-level Summary
of Deposits data are collected once a year, each mar-
ket’s HHI is the same throughout each year. The data
on limitations in interstate branching are from Amel
(1993) and its periodic updates through April 1996.

V. Results

Descriptive Analysis

Table 1 reports the number of mergers in the
sample, stratified both by bank size (small, medium,
and large) and by the type of merger (mergers of
surveyed banks in their main market, mergers of rival
banks in the surveyed banks” main market, and merg-

Table 1
Descriptive Statistics: Mergers by Bank
Size” and Type of Merger, Entire Sample

Own Mergers of

Mergers Rivals Own Mergers

in Main in Main in Secondary

Market Market Markets Total
Small Bank 6 67 8 81
Medium Bank 40 39 42 121
Large Bank 93 73 131 297
Total 139 179 181 499

2We define small, medium, and large banks as the bottom, middle, and
top thirds of the sample according to bank assets: Small banks had
assets below $188 million, medium banks had assets between $188
million and $1.6 billion, and large banks had assets above $1.6 billion.
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Figure 1

Average Interest Rates on Deposits in NOW
Accounts, MMDAs, and CDs at Sample Banks
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Source: Authors' calculations using Federal Reserve's Monthly Survey
of Selected Deposits.

ers of surveyed banks in one of their secondary
markets). Throughout the sample period, a surveyed
bank participated in a merger in its main market 139
times, a surveyed bank participated in a merger in its
secondary market 181 times, and rival banks in a
surveyed bank’s main market merged 179 times. Out
of the 139 mergers, only 4 were problem mergers
according to the DOJ Merger Guidelines classification.
Similarly, only 4 of the 179 rival mergers were classi-
tied as problem mergers.

Table 2 reports annual average levels and changes
in deposit interest rates and in market concentration.
The first and second columns report average annual
levels of market concentration (as measured by HHI)
and of interest rates on money market deposit ac-
counts, respectively. The next two columns show
annual changes in the two measures, averaged across
individual markets. The average HHI in the sample
increased every year except for one, and the average
interest rates most often declined (see also Figure 1).
The right-most column then correlates the year-to-
year changes in each market to examine whether
increases in market concentration (due to mergers or
otherwise) were associated with declines in the inter-
est rates offered on consumer deposits. Despite the
overall trend, year-to-year changes in market concen-
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Table 2

Correlation Between Changes in Market Concentration® and Changes in Interest Rates”

Average Average Change Average Change in Correlation Coefficients
Interest Rate in HHI from Interest Rate from between the Changes in
Average on MMDAs Previous Year Previous Year HHI and the Changes
Year HHI (percent) (points) (percent) in Interest Rates
1987 1419 5.32 7.74 =17 .012
1988 1422 5.48 1.89 16 .042
1989 1426 5.81 .82 188 .019
1990 1502 5.71 56.44 =11 .050
1991 1548 4.95 29.58 —.76 .004
1992 1599 3.29 44.49 —1.66 —.070
1993 1569 2.66 —51.86 —.63 .100
1994 1634 2.79 45.14 A2 —.006
Average 1495 4.83 16.65 —.41 .004

2Herfindahl-Hirschman Index (HHI).
Plnterest rates on money market deposit accounts.

tration were not correlated with changes in deposit
interest rates within individual markets.

A more detailed breakdown of changes in con-
centration in individual markets showed that interest
rates on deposits decreased more in markets where
concentration increased substantially from one year
to the next. All the market-years in the sample were
divided into four groups according to changes in
market concentration (change in HHI) from the previ-
ous year: (1) a decrease of 200 or more, (2) a decrease
of less than 200, (3) an increase of less than 200, and
(4) an increase of 200 or more. Table 3 reports average
year-to-year changes in deposit interest rates for each
group. While interest rates on deposits dropped in all
groups, banks located in markets where HHI in-

creased by 200 or more lowered their rates on deposits
by more than any other group. The difference per-
sisted regardless of whether a merger took place in the
market during that year or not. These patterns indicate
that a significant increase in concentration in a given
market was typically associated with worse terms on
consumer deposits in that market, although of course
it shows nothing about causality.

Table 3 points to an important distinction, namely
that between static and dynamic effects of concentra-
tion on deposit interest rates. While other studies have
provided evidence that higher levels of market concen-
tration are associated with worse terms on consumer
deposits, high prices charged by banks (that is, low
interest rates offered on bank deposits) may be also

Table 3

Average Annual Changes in Interest Rates on MIMDAs for Markets Grouped by Changes

in HHI

Market A HHI = —200° —200 < AHHI <0 0= AHHI < 200 AHHI = 200

Al MSAs —-.46 -.33 .27 - .50

(736) (4,567) (5,372) (1,229)

MSAs where -.29 -.35 — .31 - 51
mergers occurred (42) (270) (196) (62)

MSAs where no —.47 -.32 -.27 —.49
mergers occurred (694) (4,297) (5,176) (1,167)

aSample sizes given in parentheses.
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associated with increases in market concentration. In
our sample, banks offered lower interest rates on
deposits in markets where the HHI rose noticeably
than they offered in other markets.

However, market concentration could change as a
result of mergers or for other reasons, such as a bank
opening or closing its operations in a given market.
Table 4 indicates that mergers appear to contribute to
the market concentration results. The average annual
change in interest rates on MMDAs for the entire
sample was —0.43. By comparison, the average was
—0.50 for banks that participated in a merger in their
main market during the past year, —0.47 for banks
located in markets where rival banks participated in a
merger during the past year, and —0.41 for banks
located in markets where no mergers took place
during the past year (Table 4). To quantify the sepa-
rate effects of bank mergers, market concentration,
and bank size on bank pricing, the next section under-
takes an econometric analysis of the interest rates
banks pay.

Econometric Analysis

Table 5 presents regression results for the two
equations explaining interest rates paid on deposits.
Column 1 shows results of a regression where the
dependent variable is the log of the interest rate on
CDs, while column 3 shows results for the log of the
interest rate on MMDAs. Columns 2 and 4 report the
tests for the cumulative three-year significance of each
of the three types of merger variables for CD and
MMDA rates, respectively, showing the sum of their
coefficients and the t-statistics for the sums.

Own Mergers in the Bank’s Main Market

As column 1 in Table 5 shows, a bank’s own
merger in its main market reduces its deposit interest
rates on CDs during the first and second years of the
merger. The effect during the first year is a 0.9 percent
decrease in interest rates on CDs. That implies that if
the rate on CDs was 5 percent before the merger, for
instance, it would be 4.96 percent after the merger;
similarly, for a 10 percent rate, the rate would drop to
9.91 percent. During the second year, the effect of the
merger on CD rates drops to 0.6 percent. Somewhat
surprisingly, in the third year the merger actually
increases the rate on CDs by 1.7 percent, more than
making up for the previous decreases. Thus, the
combined three-year effect is slightly positive but of
negligible magnitude and not significantly different
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Table 4
Annual Average Change in Interest Rates

on MMDAs"

Entire sample —.43 (19,147)
Bank participated in merger during past year —.50 (388)
Rival banks participated in merger in

bank’s market during past year —.47 (484)
No merger occurred in bank’s market —.41 (18,275)

@Number of observations noted in parentheses.

from zero. For the money market funds, the effect of
the merger on interest rates is negative only in the first
year, reducing the rate by 0.7 percent. The effect is
reversed in the second and third years, and the
combined effect is, again, positive but small and not
significantly different from zero.

Own Merger in Secondary Markets

For CDs, a bank’s participation in a merger in one
of its secondary markets increases the rate by a small
amount not significantly different from zero in the first
year, reduces the rate in the second year, then again
increases it the third year, with the combined three-
year effect very small and not significantly different

It seems particularly interesting
that banks initially increase
interest rates following the

rivals” merger.

from zero. For MMDAs, however, the effect is nega-
tive and significant in both the first and second years
after the merger, but is reversed in the third year. The
combined three-year effect of a secondary market
merger is a reduction of 1.2 percent and is significant
at the 10 percent level.

Rivals” Merger in Bank’s Main Market

Perhaps the most interesting results of this study
concern the effects of a merger of rivals in the bank’s
main market on that bank’s deposit pricing. In the
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Table 5
Regression Results: Effects of Mergers on Interest Rates Paid on Deposits

Dependent variable: In (interest rates paid on deposits)

Interest Paid on CDs Interest Paid on MMDAs
1 @ ©) )
Cumulative Cumulative
Merger Effects Merger Effects
Independent Variable over 3 Years over 3 Years
Intercept —4.769** —4.604**
(—42.22) (—58.39)
Main market merger —.009* —.007
last year (—1.65) (—=1.27)
Main market merger —.006 .0015 .004 .0009
1-2 years ago (—1.34) (.19) (0.85) (.11)
Main market merger 017+ .004
2-3 years ago (3.82) (0.94)
Secondary market merger .003 -.016*
last year (.52) (—3.23)
Secondary market merger —.013* —.0002 —.013* —.0122*
1-2 years ago (—2.89) (—.04) (—2.94) (=1.91)
Secondary market merger .010** 017+
2-3 years ago (2.40) (8.90)
Rival bank merger .015* .002
last year (2.69) (.33)
Rival bank merger —.020* —.0253** —.014* —.0352**
1-2 years ago (—3.57) (—4.21) (—2.54) (—6.05)
Rival bank merger —.020* —.023*
2-3 years ago (—3.94) (—4.64)
In (HHI) —.003* —.012*
(—1.84) (—=7.42)
In (assets) —.008** —.007*
(—18.64) (—15.29)
In (T-bill) —.091* —.074*
(—3.91) (=5.12)
In (avg. deposit rate) 1.009** .984**
(38.04) (42.61)
Branch limit .007** —.011*
(3.14) (—4.94)
R? .927 .895
= 2,362 1,660
N 17,642 18,483

t-statistics in parentheses.

Census region, year, and interaction dummy variables were included in the regression.
*Statistically significant at the 10 percent level.

**Statistically significant at the 5 percent level or better.

year following a rivals’ merger, banks increase their zero). However, the effect is negative and significant
deposit rates on CDs by 1.5 percent (the effect on both for MMDAs and CDs in the subsequent two
MMDA interest rates is not significantly different from years, and the cumulative three-year effect is negative,
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large in magnitude, and significant at the 1 percent
level. The combined three-year effect of a rivals’
merger is the lowering of deposit interest rates on CDs
by 2.5 percent, and on MMDAs by 3.5 percent. This
means that with an initial rate of 5 percent, the CD and
MMDA rates would be lowered to 4.88 and 4.83
percent, respectively. This is a much larger decline
than that following the bank’s own merger, suggesting
that in the long run rivals can better take advantage of
market power that results from a merger of another bank
in their market than from their own merger.

It seems particularly interesting that banks ini-
tially increase interest rates following the rivals’
merger. One explanation of this result is that banks see
a merger of their competitors as an important market-
ing opportunity. They try to induce the possibly
dissatisfied customers of the merging institutions to
switch banks by advertising their own continuity,
high level of service, and (at least for now) attractive
interest rates. This strategy would be particularly
effective if the merged bank’s service does, in fact,
deteriorate. The deterioration of service can also ex-
plain why the merged banks themselves do not lower
their rates more—the deterioration of service itself can
be seen as a substitute for lower rates. This may be the
reason why in the next two years, rivals can take
advantage of the reduction in competition resulting
from a merger and lower their interest rates, more
than offsetting the initial benefit of the increase in rates
to consumers.

Control Variables

The equations also include the natural logarithm
of HHI, In (HHI). Thus, coefficients on the merger
dummy variables measure the effect of merger-in-
duced changes in market concentration, holding the
level of market concentration constant (measured by
HHI). The coefficients on the level of market concen-
tration are also statistically significant and have the
expected signs. The effect is small, however. A bank
located in a market where HHI is 1 percent higher
offers 0.3 percent lower interest rates on CDs and 1.2
percent lower interest rates on MMDAs. Based on the
1994 average HHI levels, the average HHI for MSAs
was 1,806 and for non-MSA counties 4,153 (Rhoades
1996b, p. 25). According to our estimates, the differ-
ence leads to banks located in non-MSA counties
offering rates 0.24 percent lower than those offered
by MSA banks for CDs, and 0.96 percent lower for
MMDAs. That is, if an average rate offered by MSA
banks was 5 percent, the average offered by non-MSA
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banks would be 4.99 percent on CDs and 4.95 on
MMDAs.

Bank size was also found to affect interest rates on
deposits. Larger banks offer lower rates on deposits
for both CDs and MMDAs, holding the effect of
mergers and market concentration constant. The aver-
age small bank in the sample has assets that are 143
times lower than those for the average large bank in
the sample.5 Our estimates suggest that interest rates
offered by large banks would be 4.1 percent lower
than those offered by small banks for CDs, and 3.3
percent lower for MMDAs. For a 5 percent rate offered
by an average small bank, an average large bank
would offer 4.96 percent on CDs and 4.97 percent on
MMDAs. The difference could be caused by large
banks” market power, but it could also arise if large
banks offer higher service quality because of a wider
scope of services and a larger number of branches. The
coefficient on AVGDEP was approximately equal to 1
in all the specifications, indicating an approximately
one-to-one relationship between the national average
and local deposit interest rates. The effect on interest
rates of state limits on branch entry is ambiguous—the
coefficient on the LIMIT variable was positive in the
CD interest rates regressions, but negative in the
MMDA regressions. The ambiguity may result from
the fact that the regressions control for Census region
and year effects, and the variable is constant for a
given state and year.

Size of Merging Banks

In the analysis discussed above, each merger is
treated equally, regardless of the participating banks’
size. It is possible, however, that large banks” mergers
affect their market power and pricing differently from
small banks” mergers. To test that hypothesis, the
regressions were repeated allowing a different coeffi-
cient estimate on the merger variables according to the
size of the bank. While coefficients on own-merger
indicators varied somewhat depending on bank size,
none of the coefficients were significantly different
from zero and the differences between them were
relatively small. (See Table 6 for the results of one
specification.) Interestingly, large banks constituted
the only group for which deposit interest rates de-

5 We define small, medium, and large banks as the bottom,
middle, and top thirds of the sample according to bank assets. The
cutoff for small banks was below $188 million in assets, and the
cutoff for large banks was above $1.6 billion. The mean value of
assets for small banks was below $70 million, while the mean value
of assets for large banks was above $10 billion.
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clined significantly after their rivals” mergers—by 3.7
percent on CDs and by 4.8 percent on MMDAs. In
contrast, the effect of rivals’ mergers on small banks’
CD interest rates was positive. The result indicates
that small banks are more likely to try to attract new
customers (or prevent existing ones from leaving)
after their rivals merge. Large banks do not need to
compete on the basis of price to the same extent that
small banks do, because they offer greater convenience
and a greater variety of services to their customers. In
particular, large banks typically have more extensive
branch networks and a larger number of ATMs. These
features are likely to lead to a lower sensitivity to
deposit rates among large bank customers.

VI. Summary and Conclusions

The empirical results presented in this article
suggest that banks exercise market power in pricing
money market deposits and CDs in their local

Rivals of a merged bank
are more successful in
exercising market power
than the merged
banks themselves.

markets. First, banks pay lower deposit interest rates
in markets that are more concentrated. Second, de-
posit interest rates are lower following a bank’s par-
ticipation in a merger for any level of market concen-
tration, although the cumulative three-year effects
were positive and not statistically significant. Third,
banks temporarily increase interest rates following a
merger of their rivals in the same market, but the
result is more than reversed the following year.

A somewhat unexpected finding of this study is
that rivals of a merged bank are more successful in
exercising market power by lowering deposit rates
than the merged banks themselves. However, this
finding is consistent with the hypothesis that service
quality deteriorates following a merger. To the extent
that price and quality of service are substitutes, a
deterioration of service quality may prevent the
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Table 6
Regression Results: Effect of Mergers by
Bank Size

Dependent variable: In (interest rates paid on deposits)

Interest Paid Interest Paid

Independent Variable on CDs on MMDAs
Intercept —4.799** —4.603**
(—42.50) (—58.54)
Small bank merger —.020 —.021
last year (—.82) (—.85)
Medium bank merger —.008 —.019*
last year (—.83) (—1.95)
Large bank merger —-.010 .000
last year (—1.41) (.04)
Small rival bank merger .016™ —.011
last year (2.21) (—1.59)
Medium rival bank merger .002 .010
last year (-21) (1.10)
Large rival bank merger —.037* —.048**
last year (=3.70) (—4.63)
Secondary market merger .002 —-.016™*
last year (.39) (—3.35)
Secondary market merger —.012* —.009**
1-2 years ago (—2.75) (—1.96)
Secondary market merger .009** .008**
2-3 years ago (2.49) (2.32)
In (HHI) —.003* —.011*
(—1.64) (=7.14)
In (assets) —.008** —.006**
(—17.56) (—14.41)
In (T-bill) —.095* —.072*
(—4.10) (—4.96)
In (avg. deposit rate) 1.015* .984**
(38.31) (42.65)
Limit .008** —.011*
(3.43) (—4.72)
R? .927 .894
F 2,356 1,657
N 17,642 18,483

t-statistics in parentheses.

Census region, year, and interaction dummy variables were included in
the regression.

*Statistically significant at the 10 percent level.
**Statistically significant at the 5 percent level or better.

merged institution from lowering its own interest
rates but allow its rivals in the same market, whose
own quality has remained unchanged, to take full
advantage of the reduction in competition.
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The finding that mergers have an adverse effect
on consumer deposit pricing raises a question about
whether antitrust enforcement has been sufficiently
vigorous. Since consolidation is a continuing trend in
the banking industry, this problem will remain impor-
tant in the future. The effect of bank mergers on
pricing deserves further analysis. In particular, the
potential impact of mergers on rival banks’ pricing
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