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1. Background and Motivation 

The process of gradual banking sector liberalization in the US opened the road for a wide 

range of bank mergers. The number of banking institution dropped from 18,769 at the end of 

1975 to 7,527 at the end of 20051, the main reason for the loss of bank charters being mergers. 

The economic profession responded with a growing literature on the impact of bank mergers 

on bank interest rates. Due to better data availability and comparability, most of the literature 

has concentrated on studying the impact of bank mergers on deposit rates. However, the 

merger literature has failed to reach a consensus on whether the impact of mergers on deposit 

rates is positive or negative.  

Some authors (Berger and Hannan, 1991 and Hannan and Prager, 1998) stress the negative 

role of increased concentration on deposit rates. On the other hand, Focarelli and Panetta 

(2003) point to the importance of efficiency gains generated by the merger and argue that the 

analysis of merger effects should embrace a longer time period after the merger since 

efficiency gains need more time to materialize. Focarelli and Panetta (2003) are indeed able to 

show a positive long-term effect of bank mergers. A comparison between Hannan and 

Prager’s and Focarelli and Panetta’s findings shows that results are very sensitive to changes 

of the treatment of deposit rate dynamics and underline the importance of a comprehensive 

dynamic study. 

No study of the dynamic effects of mergers, so far, bases its results on a broad range of bank 

mergers. The discussion has concentrated on assessing the impact of only in-market mergers 

(mergers between banks operating in the same local market) on deposit rates. The problem 

with in-market mergers is that they change both the size of the bank and its market power 

within the local market. It is difficult to disentangle the impact of size growth from a rise in 

                                                
1 Source: FDIC 
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market power in such a framework. Out-of-market mergers (mergers between banks operating 

in different local market) can facilitate a distinction between both effects. However, no study 

of the dynamic effects of out-of-market mergers exists so far. Park and Pennacchi (2005) and 

Hannan and Prager (2004) argue that multimarket banks (which result from out-of-market 

mergers) tend to offer lower deposit rates than single market banks. However, the results from 

a static analysis might be misleading because overlooking the dynamics may generate a 

wrong interpretation of the data. 

The purpose of this study is to present a comprehensive analysis of the impact of bank 

mergers on deposit rate dynamics. In particular, we aim to address two lacunae in the existing 

literature. First, by using high frequency data, we want to explore the time series structure of 

the data, which will allow us a more precise treatment of deposit rate dynamics. In particular, 

we incorporate the inflexibility of deposit rates in our analysis of the impact of mergers on 

deposit rate dynamics. The interest rate literature has well documented that deposit rates 

change very infrequently despite frequent changes in the wholesale interest rates (Berger and 

Hannan, 1991; Neumark and Sharpe, 1992). However, the merger literature has, so far, 

ignored this price inflexibility and analyzed deposit rates as perfectly flexible.  

Second, we include all bank mergers (without ex ante imposing restrictions on the type of 

merger – in-market or out-of-market) together with a wide range of controls for the 

characteristics of the bank mergers. By doing this, we are able to assess the impact of a wide 

range of bank mergers and how this impact may be modified by various features of the 

merger (bank size growth, market power growth, or rise in the number of markets). In other 

words, we estimate whether bank mergers exert negative impacts on depositors and if that is 

the case, which particular features of the merger reinforce the negative impact. 

As a result we will concentrate our analysis on answering the following questions: 
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- How does the impact of bank mergers on deposit rates evolve over time? Do bank 

mergers “harm” depositors in the long-run? 

- Which merger features (bank size growth, growth of market share, growth in the 

number of markets of operation) contribute to a positive/negative impact of bank 

mergers in the long- and in the short-run? Are out-of-market mergers more/less 

harmful to consumers? 

The rest of the paper is organized as follows. Section 2 presents a review of the existing 

literature. Section 3 illustrates the data. Section 4 presents replications of earlier research 

approaches using our new dataset. Section 5 presents our empirical approach and its results. 

Section 6 draws the concluding remarks.  

2. Literature Review  

Our study aims to contribute to a broad empirical literature on the pricing effects of mergers. 

Whereas studies exist on the impact of company mergers in various industries2, due to better 

data availability most of the research has concentrated on the banking industry.  

Most of the literature on the impact of bank mergers has concentrated on testing the validity 

of two reciprocal hypotheses. The “efficiency hypothesis” states that the merged bank might 

reach economies of scale and other efficiency gains and transfer these to the customers in the 

form of more beneficial prices. The opposite, “structure-conduct-performance hypothesis”, 

states that a merged firm may exploit its increased market power and impose higher prices. A 

paper by Berger and Hannan (1989) presents a first step in testing these hypotheses. In a static 

study of the relationship between local banking market concentration and deposit rates Berger 

and Hannan (1989) find out that more concentrated deposit markets are characterized by 

                                                
2 In a study that has inspired the early research on the effect of mergers in banking Kim and Singal (1993) find 
out that airline merger have resulted in higher airfares. On the contrary, Connor, Feldman, Dowd and Radcliff 
(1997) find out that hospital mergers have resulted in more beneficial consumer prices. 
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lower deposit rates. This result supports the structure-conduct-performance hypothesis. A 

later work by Hannan and Prager (1998) exploits the dynamics of the deposit rate changes and 

finds out that after an in-market merger merging banks significantly decrease deposit rates. 

The authors explain the drop in deposit rates by the increase in market power.  

A paper by Focarelli and Panetta (2003) challenges the view of Hannan and Prager (1998). 

Focarelli and Panetta argue that previous studies have only examined a very short period after 

the merger. They consider a longer time period assuming that whereas the effect of market 

power materializes instantaneously efficiency gains need more time to materialize3. They 

present a more comprehensive study incorporating a longer term post-merger dynamics and 

controlling for bank size and asset risk (bad loans/total asset) on the bank level and for market 

concentration on the local market level. The authors’ conclusion is that efficiency gains 

prevail. Whereas merging banks tend to decrease deposit rates in the transition period (up to 

three years after the merger) in the long-run deposit rates of merged banks go up and beyond 

those of rival banks. Interestingly, Focarelli and Panetta (2003) find out that the rivals do not 

change their deposit rates. Furthermore, out-of market mergers are found out not to change 

the deposit rate of the merging banks in the short-run but do result in higher deposit rates in 

the long-run.  

Another strand of this literature concentrates on loan rates rather than deposit ones. Sapienza 

(2002) studies the impact of bank mergers on loan rates. She also concentrates on testing 

whether efficiency gains from a bank merger overweigh the market power effect. She 

distinguishes between in- and out-of-market mergers. In-market mergers are assumed to have 

a stronger efficiency potential (the geographical overlap facilitates synergies) but also a 

stronger market power impact. Sapienza (2002) finds out that in-market mergers are 

beneficial to consumers where the target bank has a small market share. When the market 

                                                
3 Berger, Sounders, Scalise and Udell (1998) and Calomiris and Karceski (2000) argue that the gestation period 
needed to restructure a merged bank is three years. 
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share of the target bank is high enough the market power effect dominates and lending rates 

go up. Out-of-market mergers are shown to generate smaller benefit for borrowers than the in-

market mergers. Sapienza (2002) argues that this is the case because out-of-market mergers 

generate no synergies for the merging bank.  

Corvoisier and Gropp (2002) study the impact of bank market concentration (measured by the 

Herfindahl Index, HHI) on both deposit and loan rates for 10 Euro area countries. Their study 

is a replication of the early Berger and Hannan (1989) static exercise with European data. 

They find out that higher concentration leads to less competitive pricing of loans and demand 

deposits. In the case of saving and time deposits higher market concentration turns out to 

result in more competitive prices. 

The studies mentioned above concentrate mostly on in-market mergers, occasionally using 

out-of-market mergers as a control for mergers creating no rise in market power. They argue 

however, that out-of-market mergers create less efficiency gains. A newer strand of the 

literature challenges this view by arguing that out-of-market banks may also create efficiency 

gains because they give banks the opportunity to use alternative sources of refinancing other 

that the deposit market. The empirical analysis in these studies is, however, only performed in 

a static framework. They evaluate the impact of multimarket bank presence on deposit and 

loan rates. The theoretical foundation is given by the models of Barro (1999) and Park and 

Pennacchi (2005). These models argue that out-of-market mergers (reflected in an increased 

presence of multimarket banks) will result in lower deposit rates because multimarket banks 

have easier access to wholesale refinancing4. In an empirical paper using US data Hannan and 

Prager (2004) prove that multimarket banks offer indeed lower deposit rates.  

                                                
4 The structure of bank liabilities has been the subject also of a growing literature on market discipline. It has 
argued that banks may not refinance in the wholesale market because wholesale exposures are not insured and 
create incentives for the lenders to monitor. Therefore, banks which are perceived as riskier may prefer to 
refinance mostly with insured retail deposits (Billett, et el, 1998). 
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Park and Pennacchi’s argument is closely related to another strand of the banking literature, 

the one that studies the interaction between bank size and the way banks compete. This 

literature started by Stein (1992) with the argument that large and small banks process 

information in a different manner and that is why they compete differently in the loan market. 

This argument has widely been explored for the loan market (Berger et al, 2002). Park and 

Pennacchi argue that it is also important for deposit market competition. They argue that the 

presence of large multimarket banks is harming depositors. Using a different dataset and 

estimation approach Rosen (2003) finds quite the opposite results. He argues that growing 

banks tend to offer higher interest rates on deposits. And moreover, having more large banks 

in a market generally increases deposit rates at all banks.  

The literature on multimarket banks is also related to the industrial organisation literature on 

multiple contacts between firms as a factor facilitating collusion. Edwards (1955) points to the 

fact that when firms meet in numerous markets they may have higher incentives to collude 

because retaliation by the rivals may then follow on numerous markets. This relation is known 

as the “linked oligopoly” hypothesis. Mester (1987) provides an empirical test of this 

hypothesis. She finds out that, contrary to expectations, multiple market contacts would lead 

to more competitive pricing in concentrated markets.  

Obviously, there are a number of contradictory results in the existing literature. One potential 

reason for the deviating results is that researchers have used different datasets. However, 

results might also be biased because of the fragmentary treatment of deposit rate dynamics (in 

particular the time series structure of the deposit rates has been ignored). Moreover, all 

existing studies include only a fraction of the past mergers in the analysis. We want to close 

these gaps by performing a comprehensive analysis addressing both the dynamics of the 

deposit rates and the features of a broad range of the mergers with the same dataset 

controlling for pre- and post-merger characteristics of the local markets. 
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3. Data 

We base the empirical estimation on a unique dataset based on the full list of bank mergers in 

the US in the time period 1988-2005 from the Supervisory Master File of Bank Mergers and 

Acquisitions. We match this data with Bankrate Monitor’s weekly deposit rates of 650 US 

banks operating in 164 local markets. In addition, we enrich the dataset with a broad range of 

control variables on the individual bank level with weekly (and/or quarterly) frequency from 

the Weekly Reports of Assets and Liabilities for Large Banks and the Quarterly Reports of 

Conditions and Income (call reports). Weekly call report data are only available for the 

largest institutions. We also include control variables on the local market level. The source of 

the local market controls is the Summary of Deposits. These data are only available with 

annual frequency. 

4. Mergers and deposit rate dynamics: a simple empirical framework 

As we point in the literature overview previous studies have reached contradicting results on 

the impact of bank mergers on deposit rates. Results may differ because of different 

estimation approaches but also because researchers have employed different data sources. So, 

Hannan and Prager (1998), for example, employ data from US bank mergers, whereas 

Focarelli and Panetta base their analysis on Italian data. In order to present evidence that 

results differ not only because of the different datasets but because they are sensitive to the 

definition of the empirical model we start the empirical analysis by replicating Hannan and 

Prager’s and Focarelli and Panetta’s estimation approaches on our dataset. The idea of this 

exercise is to prove how sensitive the empirical results are to the changes of the model 

specification. 
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We start by replicating Hannan and Prager’s estimation approach using our comprehensive 

dataset. For the sake of comparability of results, we concentrate in this section on in-market 

mergers only5. We estimate the following empirical model:  

tjititji dummiesmergerdeprate ,,,10,, _ xaa ++=D      (1) 

The dependant variable, tjideprate ,,D , is computed as the log of the ratio of period t  to period 

1-t ’s deposit rate6. The tidummiesmerger ,_  are a vector of dummy variables measuring the 

time to the latest merger of bank i . We adopt four time dummies here: 28 to 13 weeks pre-

merger, 12 to 1 week pre-merger, 0 to 12 weeks post-merger and 13 to 52 weeks post-merger.  

These dummies take the value of 1 if a bank has experienced a merger within this time 

window and zero otherwise7. 

Table 1: Short-term effects of in-market bank mergers 

monthly weekly monthly weekly
28 to 13 weeks pre-merger -0.020 -0.004 -0.018 -0.003

0.013 0.003 0.012 0.002
12 to 1 week pre-merger 0.026 * 0.006 0.026 ** 0.006 *

0.014 0.004 0.013 0.003
0 to 12 weeks post-merger -0.017 ** -0.004 * 0.009 0.001

-0.008 0.002 0.007 0.001
13 to 52 weeks post-merger -0.009 ** -0.002 * -0.012 *** -0.003 ***

0.004 0.001 0.003 0.001
constant 0.007 0.001 * 0.000 *** 0.000

0.002 0.001 0.001 0.000

mmrate icrate

 

Note: Coefficients in bold, standard errors below coefficients. *, **, *** indicate significance at the 10%, 5%, 
and 1% level, respectively 

                                                
5 As in Hannan and Prager (1998) we concentrate on significant in-market mergers defined as mergers which 
increase a bank’s market share in a local market by at least 10%.  
6 We concentrate on two major types of retail deposit rates – the money market rate and the checking account 
rate. We believe that these rates are most related to local market structures. Rates on certificates of deposits with 
various maturities are excluded from the analysis because we assume that they are less related to local market 
competition.  
7 Our approach is slightly different for Hannan and Prager’s here. They adopt a dummy variable for each of the -
12/+12 months around the merger. 
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We first replicate the model using exactly as Hannan and Prager (1998) deposit rate data with 

monthly frequency. In a next step we apply the same approach on our original deposit rate 

data with weekly frequency. The problem of deposit rate inflexibility is a more serious issue 

in the case of weekly data (a change is only observed in one of almost 13 weeks) but it is also 

present in the monthly case since only in about 1/3 of the observation we observe a change in 

the deposit rate relative to the previous month.  

As illustrated in Table 1 with regard to both the money market rate and the checking account 

rate we are able to replicate the results of Hannan and Prager (1998) when we use monthly 

data. The time dummies for 0 to 12 weeks post-merger and 13 to 52 weeks post-merger enter 

the money market regressions with negative statistically significant coefficients. In the case of 

checking account rate only the 13 to 52 weeks post-merger dummy is significant. These 

results confirm the negative short-term effect of in-market mergers8 on deposit rates. The use 

of more frequent data, moreover, does not change the results qualitatively. 

Note, that the change of deposit rates around a merger is studied in the above framework 

without controlling for changes in the wholesale rates (T-Bill rate or Fed funds rate), which 

are important determinants of deposit rates. This omission will be controlled for in the next 

step when we adopt the more comprehensive approach suggested by Focarelli and Panetta 

(2003). In addition to controlling for the wholesale rate, Focarelli and Panetta expand the 

analyzed time period after the merger and include a few controls on the bank and local market 

level. The estimated model in this case is: 

tjititji Controlsdummiesmergerraterelative ,,2,10,, __ nggg +++=     (2) 

                                                
8 In these regression specifications we follow Hannan and Prager (1998) and do not control for any features of 
the bank ort he local market 
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The dependant variable tjiraterelative ,,_ is the difference between the mmrate ( and icrate, 

respectively) and the fed funds rate. As in Focarelli and Panetta (2003) we measure the time 

distance to the merger with a set of five dummies (for the first, second, third, fourth and fifth 

year after the merger). Controls on the bank level are bank size (log of total assets) and bank 

size squared. On the local market level we control for market concentration (Herfindahl 

index) and average per capita income in the local market (in log form)9. 

Table 2 illustrates the results of panel regressions which do not include bank and market 

control variables but only the merger dummies. Our results suggest that if we do not control 

for bank and market features, bank mergers have a positive short- and mid-term effect on 

deposit rates. The long-term effect (5 and more years after the merger) is, however, negative. 

Nevertheless, the magnitude of the coefficients suggest that the short-term positive impact 

overweighs the negative effect and the total impact is still positive.  

Table 2: Short and long-term effect of bank mergers 

monthly weekly monthly weekly
1st year after the merger 1.028 *** 0.991 *** 1.321 *** 1.289 ***

0.031 0.017 0.033 0.017
2nd year after the merger 0.435 *** 0.403 *** 0.687 *** 0.662 ***

0.031 0.017 0.032 0.017
3rd year after the merger -0.004 -0.029 0.165 *** 0.150 ***

0.035 0.019 0.037 0.020
4th year after the merger 0.116 *** 0.096 *** 0.283 *** 0.251 ***

0.039 0.021 0.041 0.022
5th and more years after the merger -0.221 *** -0.223 *** -0.067 * -0.082 ***

0.039 0.020 0.041 0.021
constant -3.275 *** -3.250 *** -3.882 *** -3.855 ***

0.030 0.029 0.032 0.030

mmrate icrate

 

Note: Dependant variable is the difference between the deposit rate (money market rate or checking account 
rate) and the fed funds rate. Coefficients in bold, standard errors below coefficients. *, **, *** indicate 
significance at the 10%, 5%, and 1% level, respectively 
 

Table 3 illustrates the results of the regression specifications including control variables (as in 

Focarelli and Panetta, 2003). In this case the negative long-term effect disappears. Once we 

                                                
9 We perform the analysis using deposit rate data with monthly and weekly frequency, whereas Focarelli and 
Panetta employ annual deposit rate data. 
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control for a bank size, we are able to document that mergers are associated with a rise in 

deposit rates. The control variables enter the regression with coefficients of the expected sign. 

So, larger banks offer lower deposit rates than smaller ones but the negative effect is 

exhausting with a growing size. The Herfindahl Index (HHI) has a negative and statistically 

significant coefficient suggesting that banks offer lower deposit rates in more concentrated 

local markets.  

Generally, we also find support for the efficiency hypothesis. However, our results are not 

fully compliant with Focarrelli and Panetta’s results, who find a negative short-term (during 

the first and second year after the merger) impact of mergers on deposit rates.  

 
Table 3: Short- and long-term effect of bank mergers controlling for bank and market characteristics 

monthly weekly monthly weekly
1st year after the merger 0.807 *** 0.872 *** 1.002 *** 1.040 ***

0.061 0.033 0.060 0.031
2nd year after the merger 0.778 *** 0.860 *** 0.914 *** 0.966 ***

0.067 0.036 0.065 0.034
3rd year after the merger 0.863 *** 0.973 *** 0.943 *** 1.014 ***

0.081 0.044 0.079 0.041
4th year after the merger 0.692 *** 0.753 *** 0.715 *** 0.743 ***

0.087 0.047 0.086 0.044
5th and more years after the merger 0.028 0.090 * 0.123 0.172 ***

0.091 0.047 0.088 0.044
size -0.746 ** -0.057 -1.058 *** -0.482 **

0.362 0.194 0.395 0.190
size squared 0.026 ** 0.005 0.037 *** 0.019 ***

0.011 0.006 0.012 0.006
HHI -4.212 *** -5.163 *** -6.604 *** -7.793 ***

0.528 0.313 0.542 0.302
income -0.128 ** -0.275 *** -0.176 ** -0.373 ***

0.062 0.060 0.076 0.074
constant 5.202 * 2.353 7.854 ** 6.724 ***

3.052 1.833 3.380 1.948

mmrate icrate

 

Note: Coefficients in bold, standard errors below coefficients. *, **, *** indicate significance at the 10%, 5%, 
and 1% level, respectively 

A comparison of the results presented in Tables 1 to 3 shows that even when the same dataset 

is employed empirical results change substantially when we extend the time window around 
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the merger and the set of control variables. This conclusion further encourages us in tracking 

the dynamics of deposit rate changes in a more comprehensive framework. 

5. Bank mergers and the dynamics of deposit interest rates: an extended empirical 

analysis 

In order to track the dynamics of deposit rate changes around bank mergers we employ the 

following empirical model: 

ijtjtititijt billratemTControlsControlsdummiesmergerdeprate ebbbbb +-++++= 3_ 43210 (3) 

where ijtdeprate  is the deposit rate (money market rate and checking account rate) offered by 

bank i in market j in week t, itdummiesmerger_  is a vector of dummies for different time 

distances from the merger10. itControls  and jtControls are vectors of control variables on the 

individual bank level and the local market respectively.  

Dependant Variable 

Our dependant variable ijtdeprate  represents bank deposit rates with weekly frequency. The 

weekly frequency allows us a precise analysis of deposit rate dynamics around bank mergers. 

This is a major innovation of our study, since no empirical work on the topic has used weekly 

data so far11.   

However, an important challenge in the use of high frequency data for the analysis of interest 

rate dynamics is the incorporation of the time series features of the data. In particular, the 

                                                
10 We will introduce the derivation of the merger dummies in the next subsection. 
11 Most of the existing literature (Berger and Hannan, 1989 and Focarelli and Panetta, 2003) has used either 
static or very low frequency (annual) data. This approach does not allow a precise tracking of the deposit rate 
dynamics. Hannan and Prager (1998) present the only example of a study on the impact of merger on monthly 
deposit rate data. Hannan and Prager (1998) estimate the impact using panel data OLS. By doing this they ignore 
the phenomenon of retail rate stickiness previously documented in the literature.  
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inflexibility of deposit rates has to be accounted for12. The issue of retail rate inflexibility, 

however, has been ignored in the bank merger literature. In this paper, we will argue that 

deposit rates are inflexible (e.g. they do not perfectly adjust to changes in the factor prices) 

and that this inflexibility has to be accounted for in a study of the price effects of bank 

mergers. 

Evidence on the rigidity of retail deposit rates 

The two panels of Figure 1 present two examples of bank retail deposit rates. The figure 

illustrates the inflexibility of retail deposit rates. Banks seem to react particularly sluggish to 

upward changes in the reference interest rates.  

Figure 1: Two examples of bank retail deposit rates 
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Table 4 presents a summary of the frequencies of interest rate changes in our sample. Our 

deposit rate data cover a period of 461 weeks starting from September 19, 1997 and ending on 

July 21, 2006. The data in Table 4 suggest that money market account rates stay unchanged in 

90% of the weeks, and checking account rates do not change in more than 93% of the weeks. 

                                                
12 Retail interest rate rigidity has been the focus of a large body of literature in the early 1990s. Hannan and 
Berger (1991) and Neumark and Sharpe (1992) document that banks in more concentrated markets and smaller 
banks are characterized by more rigid deposit rates. Moreover, they point to the fact that deposit rates are more 
rigid when the stimulus for a deposit rate change is upward. 
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The average “duration” of a money market account rate is around 10 weeks, whereas that of a 

checking account rate is 12.5 weeks. 

Table 4: Frequency of positive and negative interest rate changes 

3 month T-bill 
rate

Money 
market 

acount rate
Checking 

account rate
positive change 49.97% 2.41% 1.39%
negative change 41.73% 7.14% 5.86%  

Given the inflexibility of deposit rates, the weekly change of deposit rates for a substantial 

portion of the observations will be 0. As a result, we cannot claim that the error terms in a 

regression using the deposit rate as a dependant variable are spherical. The consistency of the 

OLS estimator is therefore no longer guaranteed. 

Estimation technique 

In order to deal with the low frequency of price changes, we choose to estimate the impact of 

bank mergers on deposit rates by a “trigger model” where an underlying latent variable, itself 

a function of measured time series characteristics, must reach a positive or a negative trigger 

point before it can change the deposit rate in either direction. These parametric trigger points 

are themselves estimated by us from the data by using GMM. Our GMM estimator jointly 

gives us the probability of a positive/negative deposit rate change and its magnitude, 

accounting for the asymmetry of the deposit rate adjustment to positive and negative changes 

in the wholesale rates. Our empirical approach, gives us a consistent estimate of the impact of 

mergers on deposit rates while accounting for interest rate inflexibility. Moreover, it also 

incorporates the changed probability of an interest rate change caused by the merger. 

Explanatory variables 

Defining merger impact across time 
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The comparison between Focarelli and Panetta’s (2003) and Prager and Hannan’s (1998) 

results shows that the empirical results are highly sensitive to changes in the time span around 

the merger. Obviously, results may change significantly depending on what period of time 

around the merger is examined. The first important issue in this regard is how the effect of a 

bank merger evolves over time. The second consideration involves the question about how 

many mergers back in time should be regarded (numerous banks acquired multiple targets 

within a very short period). By concentrating exclusively on the last merger, we might omit 

important information about the evolution of bank merger effects. 

In order to study how the effect of mergers evolves over time we proceed as following. First, 

we define four week time periods of  [-28, -24], (-24, -20], …., (0, 4],…(256, 260], (260, +� ) 

weeks around the merger. We assume that the impact of a bank merger i is constant within 

each of these time periods. We define dummy variables d(t1,t2) equal to 1 if the bank has 

undergone a merger t1 to t2 weeks ago and to zero otherwise. Then we concentrate on testing 

whether the impact of a merger in each of the two neighboring time periods differ 

significantly from each other. For this purpose, we regress the money market rate and the 

checking account rate offered by a bank on the subsequent dummies and perform an F-test for 

the statistical significance of the difference in coefficients. Whenever the F-test rejected the 

statistical significance of the difference, we merged the two neighboring time periods. After 

repeating the procedure for all neighboring time windows, we end up with the following 

windows for the money market rate: [-28, 12], (0,12], (12, 52], (52, 78], (78, 104], (104, 260], 

(260, +� ). And for the checking account rate: [-28, -12), [-12, 4], (4,52], (52, 156], (156, +� ). 

For the sake of similarity and simplicity, we combined the periods and concentrate on the 

following time windows around a merger: [-28, -13), [-12, 0), [0, 12), [12, 52), [53, 78), [79, 
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104), [105, 260) and [260, + � )13. Consequently for each merger we define the following 

eight dummy variables: di[-28, -13), di [-12, 0), di [0, 12) , d i [12, 52) , di [53, 78) , d i [79, 104) , di [105, 260) and 

di [260, + � ), where i is the merger number index. 

Once we have chosen the time windows, we concentrate on selecting the number of mergers 

for each bank that we shall include in the analysis. This step is necessary because a few banks 

underwent numerous mergers within a relatively short time period. Including only the latest 

merger may, therefore, bias the results.  

We start with a baseline regression of the change in the money market rate or the checking 

account rate on the 3-months T-Bill rate and the eight dummies for the most recent merger as 

defined above. Then we add the dummies for the second most recent merger to the regressors 

and perform an F-test for the significance of the second latest merger dummies. The F-test 

confirms their significance. Although the F-test confirms the joint significance of the second 

latest merger time dummies, most of the second latest merger dummies themselves have 

statistically insignificant coefficients. We repeat this exercise by including the third latest 

merger dummies. Their joint statistical significance is again confirmed, but the individual 

dummies are all insignificant. Finally, the fourth latest merger dummies are shown by the F-

test to be jointly insignificant. As a result we concentrate on including the impact of the latest 

3 mergers only. In order to reduce the number of time dummies in the regression we include 

the merger dummies of the latest merger only and two dummies indicating whether there have 

been second (merger2) and third (merger3) latest mergers in the latest 5 years. This 

simplification makes it impossible to track the exact dynamics of deposit rate changes around 

earlier mergers. However, it still allows us to distinguish between banks which are multiple 

acquirers and such whith only unique mergers. 

                                                
13 Alternatively, we plot the time distance from the merger together with the weekly change in the deposit rates. 
The resulting graph confirms the cut-off points derived by the F-tests. 
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Defining merger impact across types of mergers 

In our study we include the full sample of bank mergers in the period 1990-2005. We do not 

divide mergers into in-market and out-of-market groups, because we think that this distinction 

is not clear cut anymore. Most of the mergers in the US during the last few years are mergers 

between banks which are already operating in multiple markets. From one local market’s 

point of view, a merger might appear as an in-market merger (if the local market is part of the 

overlapping geographical range of the two merging banks). In contrast, from the point of view 

of a local market, which has been operated by only one of the merging banks, the merger 

appears as a market extension (out-of-market) merger.  

Based on these considerations, we include all mergers in the analysis together with a wide 

range of merger characteristics as controls. The idea is to study the different aspects of a bank 

merger’s impact on deposit rate dynamics.  

So far, the literature has concentrated on two important features of bank mergers, which 

influence the pricing behavior of the merged bank. The first one is the change in market 

power. When two banks, operating in the same market, merge their joint market share allows 

them to exercise market power and offer lower deposit rates. Moreover, the number of players 

in the market declines as a result of the merger, which makes a collusive price behavior more 

likely. As a result the rivals of the merged banks might also offer lower deposit rates. 

Previous studies have not controlled for the precise change in the market share of the merging 

banks and/or the distribution of market shares across the local market. To close this gap we 

introduce the market share of the banks and the change of market share caused by the merger 

as well as the Herfindahl index (HHI) for the local market and its change as controls. We 

interact these merger controls with the merger dummies in order to identify how the merger 

effect on deposit rates evolves depending on the change of market power caused by the 

merger. 
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Another aspect of mergers that has been emphasized in the literature is the change of bank 

size. By merging, banks grow in size. As a result, they might materialize efficiencies of scale. 

As pointed out by Park and Pennacchi (2005), one important advantage of size growth is the 

access to alternative sources of refinancing. We include the size of the target bank (in log of 

total assets) as a control.  

In addition, we include the number of local markets a bank operates in and its change during 

the past years in order to control for the characteristics of market extension (out-of-market) 

mergers. Again, we interact the merger control variables with the merger dummies in order to 

see how the size and market extension dimensions of the merger modify the dynamics of 

deposit rate changes.  

Control variables 

In addition to the merger related variables we include a number of control variables in the 

regression. On the individual bank level these are bank size (measured by the log of total 

assets), bank size squared, share of deposits to total assets, multimarket status, etc. On the 

local market level we control for population size, per capita income, and the share of 

multimarket banks in the deposit market. 

Empirical results 

For both dependant variables we proceed as follows. We start by a simple regression 

specification including only the merger dummies for the latest merger di[-28, -13), di [-12, 0), di [0, 

12) , d i [12, 52) , di [53, 78) , d i [79, 104) , di [105, 260) and di [260, + � ), merger2 and merger3 dummies 

and the control variables (regressions 1 and 6). We then extend the analysis by including the 

total assets of the latest merger’s target bank in log form (target’s size) and the interactions 

between the target’s size and the latest merger dummies in the regression (regressions 2 and 
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7). The idea is to estimate the impact of the growth of bank size caused by the merger on 

deposit rates.  

Table 5: Mergers and money market rate dynamics: maximum likelihood estimation  

Coeffi-
cient

Standard 
Error

Coeffi-
cient

Standard 
Error

Coeffi-
cient

Standard 
Error

Coeffi-
cient

Standard 
Error

Coeffi-
cient

Standard 
Error

d1[-28, -13) 0.037 *** 0.001 0.016 *** 0.002 0.022 *** 0.003 0.031 *** 0.001 0.016 *** 0.003

d1[-12, 0) 0.037 *** 0.001 0.013 *** 0.002 0.021 *** 0.002 0.044 *** 0.001 0.026 *** 0.002

d1[0, 12) -0.034 *** -0.001 -0.063 *** -0.001 -0.017 *** -0.001 -0.041 *** -0.001 -0.054 *** -0.002

d1[13, 52) 0.034 *** 0.000 0.002 0.004 0.016 *** 0.003 0.027 *** 0.001 0.010 *** 0.002

d1[53, 78) 0.043 *** 0.000 0.039 *** 0.001 0.020 *** 0.002 0.003 0.009 0.007 0.055

d1[79, 104) -0.035 *** -0.001 -0.005 -0.004 -0.030 *** -0.001 -0.042 *** -0.001 0.011 *** 0.004

d1[105, 260) 0.006 *** 0.001 0.004 ** 0.002 -0.003 *** -0.001 -0.012 *** -0.001 0.007 *** 0.001

d1 [260, + � ) 0.032 *** 0.000 0.008 *** 0.001 -0.002 ** -0.001 -0.001 -0.001 0.003 ** 0.002

target's size (TS) -0.001 *** 0.000 -0.001 *** 0.000

TS*d1[-28, -13) 0.001 *** 0.000 0.003 *** 0.000

TS*d1[-12, 0) 0.001 *** 0.000 0.003 *** 0.000

TS*d1[0, 12) 0.002 *** 0.000 0.002 *** 0.000

TS*d1[13, 52) 0.002 *** 0.000 0.002 *** 0.000

TS*d1[53, 78) -0.001 *** 0.000 0.000 -0.006

TS*d1[79, 104) -0.004 *** 0.000 -0.004 *** 0.000

TS*d1[105, 260) -0.001 *** 0.000 -0.002 *** 0.000

TS*d1 [260, + � ) -0.002 *** 0.000 -0.001 -0.001

change market share (CMS) -0.140 *** -0.009 -0.243 *** -0.009

CMS*d1[-28, -13) 0.243 ** 0.137 0.272 ** 0.130

CMS*d1[-12, 0) 0.734 *** 0.062 0.747 *** 0.071

CMS*d1[0, 12) -0.556 *** -0.103 -0.766 *** -0.076

CMS*d1[13, 52) -0.022 -1.726 -0.138 -0.319

CMS*d1[53, 78) -0.693 *** -0.051 -0.928 *** -0.055

CMS*d1[79, 104) -0.267 -0.144 -0.077 -0.636

CMS*d1[105, 260) -0.040 -0.346 0.020 0.928

CMS*d1 [260, + � ) -0.031 -0.045 -0.010 *** 0.001

change number of markets (CNM) -0.001 * 0.000 -0.001 *** 0.000

CNM*d1[-28, -13) 0.002 *** 0.000 0.006 *** 0.000

CNM*d1[-12, 0) 0.004 *** 0.000 0.007 *** 0.000

CNM*d1[0, 12) -0.003 *** 0.000 -0.001 -0.001

CNM*d1[13, 52) 0.007 *** 0.000 0.008 *** 0.000

CNM*d1[53, 78) 0.018 *** 0.000 0.019 *** 0.000

CNM*d1[79, 104) -0.005 *** -0.001 0.003 * 0.002

CNM*d1[105, 260) -0.003 *** 0.001 -0.002 0.001

CNM*d1 [260, + � ) 0.002 *** 0.000 0.001 *** 0.000

merger2 -0.001 *** 0.000 -0.001 0.001 -0.001 0.000 -0.001 0.001 -0.001 0.001

merger3 -0.001 0.001 -0.001 0.001 -0.001 0.001 -0.001 0.001 -0.001 0.001

bank size -0.004 *** 0.000 -0.022 *** 0.000 0.000 *** 0.000 0.000 *** 0.000 -0.014 *** 0.000

bank size squared 0.000 *** 0.000 0.001 *** 0.000 0.000 *** 0.000 0.000 *** 0.000 0.001 ** 0.000

HHI -0.024 *** -0.001 -0.032 *** -0.001 -0.007 -0.006 -0.013 *** -0.003 -0.019 *** -0.003

share multimarket -0.029 *** 0.000 -0.028 *** 0.000 0.036 *** 0.000 -0.002 *** 0.000 -0.032 *** 0.000

income -0.007 *** 0.000 -0.002 *** 0.000 0.031 *** 0.000 0.013 *** 0.000 -0.002 *** 0.000

t-bill 3 month 0.003 *** 0.000 0.003 *** 0.000 0.020 *** 0.000 0.001 *** 0.000 -0.001 * 0.000

lower trigger -0.791 *** 0.001 -0.866 *** 0.000 -0.049 *** 0.000 -0.230 *** 0.000 -0.868 *** 0.000

upper trigger 0.478 *** 0.001 0.416 *** 0.000 0.467 *** 0.020 0.496 *** 0.035 1.807 *** 0.000

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

 

Note: Dependant variable is the money market account rate with weekly frequency. *, **, *** indicate 
significance at the 10%, 5%, and 1% level, respectively 
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Table 6: Mergers and checking account rate dynamics: Maximum likelihood estimation 
 

Coeffi-
cient

Standard 
Error

Coeffi-
cient

Standard 
Error

Coeffi-
cient

Standard 
Error

Coeffi-
cient

Standard 
Error

Coeffi-
cient

Standard 
Error

d1[-28, -13) 0.002 *** 0.001 0.011 *** 0.004 0.01 *** 0.003 -0.023 *** 0.002 0.016 *** 0.003

d1[-12, 0) 0.003 *** 0.001 0.013 ** 0.006 0.019 *** 0.001 0.053 *** 0.003 0.026 *** 0.002

d1[0, 12) 0.001 *** 0.000 -0.043 *** -0.001 -0.014 *** -0.001 0.052 *** -0.001 -0.054 *** -0.002

d1[13, 52) 0.002 *** 0.000 0.001 0.004 0.015 *** 0.003 0.017 *** 0.002 0.010 *** 0.002

d1[53, 78) 0.010 *** 0.000 0.029 *** 0.001 0.024 *** 0.002 0.002 * 0.001 0.007 0.055

d1[79, 104) -0.002 ** -0.001 -0.003 -0.004 0.030 *** 0.001 -0.031 *** -0.001 0.011 *** 0.004

d1[105, 260) 0.005 *** 0.001 0.004 ** 0.002 -0.004 *** -0.001 -0.012 *** -0.001 0.007 *** 0.001

d1 [260, + � ) 0.023 *** 0.002 0.004 *** 0.001 0.002 ** 0.001 0.001 0.001 0.003 0.004

target's size (TS) -0.001 *** 0.000 -0.001 *** 0.000

TS*d1[-28, -13) 0.001 *** 0.000 0.003 *** 0.000

TS*d1[-12, 0) 0.001 *** 0.000 0.003 *** 0.000

TS*d1[0, 12) 0.002 *** 0.000 0.002 *** 0.000

TS*d1[13, 52) 0.002 *** 0.000 0.002 *** 0.000

TS*d1[53, 78) -0.001 *** 0.000 0.000 -0.006

TS*d1[79, 104) -0.004 *** 0.000 -0.004 *** 0.000

TS*d1[105, 260) 0.000 * 0.000 -0.002 *** 0.000

TS*d1 [260, + � ) -0.001 *** 0.000 -0.002 0.002

change market share (CMS) -0.003 ** -0.002 -0.243 *** -0.009

CMS*d1[-28, -13) 0.243 *** 0.137 0.272 ** 0.130

CMS*d1[-12, 0) 0.534 *** 0.162 0.747 *** 0.071

CMS*d1[0, 12) -0.106 ** -0.053 -0.766 *** -0.076

CMS*d1[13, 52) -0.022 ** -0.010 -0.138 -0.319

CMS*d1[53, 78) -0.783 *** -0.037 -0.928 *** -0.055

CMS*d1[79, 104) -0.377 *** -0.144 -0.077 -0.636

CMS*d1[105, 260) -0.023 -0.216 0.020 0.928

CMS*d1 [260, + � ) -0.011 -0.023 0.003 0.000

change number of markets (CNM) 0.002 * 0.000 -0.001 *** 0.000

CNM*d1[-28, -13) 0.002 *** 0.000 0.006 *** 0.000

CNM*d1[-12, 0) 0.006 *** 0.000 0.007 *** 0.000

CNM*d1[0, 12) -0.002 *** 0.000 -0.001 -0.001

CNM*d1[13, 52) 0.006 *** 0.001 0.008 *** 0.000

CNM*d1[53, 78) 0.013 *** 0.003 0.019 *** 0.000

CNM*d1[79, 104) 0.005 0.008 0.003 * 0.002

CNM*d1[105, 260) 0.003 0.002 0.002 0.002

CNM*d1 [260, + � ) 0.002 *** 0.001 0.001 0.001

merger2 0.000 *** 0.000 -0.001 *** 0.000 0.000 0.000 -0.001 0.001 -0.001 0.001

merger3 0.000 0.001 -0.001 0.001 0.000 0.001 -0.001 0.001 -0.001 0.001

bank size -0.008 *** 0.000 -0.032 *** 0.000 0.002 *** 0.000 0.004 *** 0.000 -0.014 *** 0.000

bank size squared 0.000 *** 0.000 0.001 *** 0.000 -0.002 *** 0.000 0.004 *** 0.000 0.001 ** 0.000

HHI -0.014 *** -0.001 -0.032 *** -0.001 -0.010 * -0.006 -0.013 *** -0.003 -0.019 *** -0.003

share multimarket -0.046 *** 0.000 -0.028 *** 0.000 0.035 *** -0.007 -0.002 *** 0.000 -0.032 *** 0.000

income -0.003 *** 0.000 -0.003 *** 0.000 -0.078 *** 0.000 0.015 *** 0.000 -0.002 *** 0.000

t-bill 3 month -0.003 *** 0.000 0.002 *** 0.000 0.014 *** 0.000 -0.001 *** 0.000 -0.001 * 0.000

lower trigger -0.341 *** 0.002 -0.673 *** 0.002 -0.089 *** 0.000 -0.380 *** 0.000 -0.684 *** 0.000

upper trigger 0.287 *** 0.001 0.863 *** 0.009 0.095 *** 0.020 0.866 *** 0.045 2.807 *** 0.006

(10)(6) (7) (8) (9)

 

Note: Dependant variable is the checking account rate with weekly frequency. *, **, *** indicate significance at 
the 10%, 5%, and 1% level, respectively 

In a next regression specification we include the change of market share of bank i in market j 

(measured as the difference between market sharei,j,year and market sharei,jyeart-1) and its 

interactions with the latest merger time dummies (regressions 3 and 8). This is to measure the 

impact of a bank’s increased market power on deposit rates’ dynamics. In the next set of 

regressions (4 and 9) we concentrate on the impact of the change of a bank’s geographical 
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scope on the dynamics of deposit rates. We include the change of the number of markets 

(measured by the difference between number of marketsi,j,year and number of marketsi,jyear-1). 

Including this variable allows us to distinguish between in- and out-of-market mergers. In last 

regression specifications (5 and 10) we include all of the above variables in a joint estimation. 

With regard to money market account rates we find that all merger dummies but the d1(0,12) 

and d1(79,104) enter the regression with positive statistically significant signs. d1(0,12) and 

d1(79,104) enter the regression with negative coefficients, which have a too small magnitude to 

compensate for the positive impact during the rest of the time windows.  

The size of the target has a negative significant coefficient. The coefficients of the interaction 

terms between target’s size and the merger dummies, disclose an interesting path of the 

deposit rate changes. In the short-term target’s size reinforces the positive impact of a bank 

merger, however in the long-term it may result in declining deposit rates. These results are 

different from what has previously been found in the literature. In particular they contradict to 

Focarelli and Panetta’s (2003) finding about the timing of efficiency gains.  

The change of market share also has a negative impact on deposit rates. That is, mergers 

which lead to a rise in a bank’s local market share result in lower deposit rates offered by the 

merged banks. The coefficients of the interaction terms suggest that this effect is especially 

strong in the mid-term (in the first 2-3 years after the merger).  

And finally, the change in the number of markets enters the regressions with a negative 

coefficient. Therefore, banks which increase their geographical scope are likely to offer lower 

deposit rates. When the geographical scope is enhanced by a merger, the short term effect 

might be positive but in the long-run it turns out to be negative. These results are consistent 

with Hannan and Prager (2004) and Park and Pennacchi (2005). Even controlling for the size 

and the market share of a bank, market extension mergers affect negatively deposit rates. 
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The results with regard to the checking account rates are very similar to those from the 

regressions using the money market account rate as a dependant variable. The only qualitative 

difference is the positive coefficient of the change of the number of markets and most of its 

interactions with the merger dummies. According to these results market extension mergers 

do not result in decreased checking account rates. 

Note that contrary to Focarelli and Panetta (2003) we are unable to show a negative short-

term impact of mergers on deposit rates. In the first weeks after a merger we can only 

document a positive impact on deposit rates. These results may be explained by a merging 

bank’s unwillingness to attract negative public attention shortly after the merger. 

In the case of both dependant variables the controls enter the regressions with coefficients of 

the expected sign. Larger banks are more likely to offer lower deposit rates, but the marginal 

effect of size is decreasing. Banks in highly concentrated local markets (markets with high 

HHI values) offer lower deposit rates. Moreover, if a local market is dominated by 

multimarket banks the average deposit rate of all banks will be lower than in markets where 

multimarket banks are less active. 

The estimates of the trigger points in all but the first regression specification confirm the 

notion of asymmetry of deposit rate adjustment. The negative trigger point has always a much 

smaller absolute value than the positive one.  

All in all, we find that both in-market and out-of-market mergers can negatively affect deposit 

rates depending on the change of market share and number of market of operation. Whereas 

small mergers are not likely to negatively affect deposit rates, large mergers which 

substantially increase either a bank’s size or its number of markets or both are likely to have a 

negative impact on deposit rates. As suggested by the magnitude of the coefficients in-market 

mergers are most harmful to depositors, especially so is the long-term. 
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6. Conclusion 

Our research project is motivated by the contradicting results of previous studies examining 

the impact of mergers on deposit rates. By replicating previous studies on our new 

comprehensive deposit rate dataset we are able to show that empirical results differ because of 

the different treatment of the time span around a merger. This observation encourages us to 

thoroughly study the deposit rate dynamics around bank mergers. For this purpose we employ 

high frequency deposit rate data. The high frequency data allows a better treatment of the 

deposit rate dynamics. However, it makes necessary a new estimation methodology 

accounting for the inflexibility of deposit rates.  

Our results point to a negative impact of both in- and out-of-market mergers on deposit rates. 

Nevertheless, the negative impact is much stronger for mergers which generate a high upward 

shift in market share. 

A major contribution of our analysis is the uncovered importance of the deposit rate 

dynamics. A more comprehensive analysis of the time series structure of the deposit rate and 

its reaction to wholesale rate changes is a scheduled extension of this research project.  
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