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ABSTRACT 

A central issue currently debated among bank analysts and economists is whether mergers 
enhance the efficiency of surviving banks. This paper investigates the postmerger per
formance of acquiring banks that participated in a merger during 1980-90. The evidence 
suggests that acquiring banks failed to improve postmerger X-efficiency. However, we find 
that acquiring banks experienced moderate gains in profitability and scale efficiency rela
tive to a control sample. The second part of the paper uses regression analysis to identify 
factors influencing the performance of bank merger survivors. The regression results sug
gest that improvements in postmerger performance depend on the ability of the bank to 
strengthen asset quality. We find no evidence to support the hypothesis that in-market 
mergers lead to significant improvements in efficiency. 
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1. INTRODUCTION 

The banking sector went through a period of rapid consolidation and restructuring 

during the 1980s. Between 1980 and 1990, roughly 5,000 commercial and savings banks 

were taken over by other depository institutions. Consolidation has continued in the early 

1990s as an onslaught of megamergers pushed the volume to record levels by 1995. Although 

several factors contributed to the recent surge in mergers and acquisitions, deregulation 

played an important role by allowing banks to expand statewide or interstate. The rapid 

pace of consolidation has revitalized interest in the topic and invigorated the debate over 

whether mergers can have a beneficial impact on U.S. banking and the public as a whole. 

The McFadden Act of 1927, the Glass-Steagall Act of 1933, and the 1956 Bank Holding 

Company Act led to a protected and fragmented structure in U.S. banking. For years, 

Regulation Q allowed banks to earn a fairly riskless return on assets. The gradual unraveling 
• 

of some of these regulations (starting with the DIDMCA in 1980 and Garn-St Germain 

in 1982) created a new, more competitive environment. Many believed that overcapacity 

existed in the banking sector during the 1980s because banks were unable to compete on 

both the liability and the asset sides of their balance sheets. Following the deregulation of ..._ 

the early 1980s, banks began to lose many of their high-quality corporate borrowers to the 

commercial paper market; furthermore, their retail deposit base was eroded by competition 

from money market mutual funds. As their market shares shrank, banks were faced with 

the choice of failing, merging with other banks, or downsizing. Yet the contraction may 

have had a minimal impact on overcapacity because most banks decided to entrench rather 

than to exit or downsize. The banks had several possible motives for doing so. Myopic bank 

managers may have simply overestimated their ability to compete against their rivals. In 

other instances, the banks may have attempted to counter their dwindling market base by 

enhancing their portfolio return. The regulatory framework and FDIC insurance scheme 

allowed some bank managers in search of greater returns to move to riskier investments. 

Troubled by the long-term prospects of banks, many industry analysts and bankers 
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have concluded that the commercial banking sector needs a major overhaul. Although the 

number of commercial and savings banks has continued to fall over time, proponents of 

consolidation point out that United States still has a large number of banking institutions 

relative to other industrial countries. As a consequence, too many banks are chasing too 

few customers, creating an inefficient banking system. A more concentrated banking system 

would allow banks to achieve econoillles of scale and become more cost efficient. Many 

industry analysts see consolidation as the most practical way to downsize. Mergers entail a 

major restructuring of the participating banks; thus, they provide an opportunity for drastic 

cuts that otherwise would not be implemented. 

This view is contested by many acadeilllc economists and community bankers who point 

out that there is no widespread empirical support for these claims. They argue that although 

U.S. banks outnumber those of other industrial countries, the number of branching offices 

per capita is actually lower in the United States than in a number of other major developed 

countries. For instance, the United States has about 24 branches per 100,000 inhabitants 

compared with 37 branches for the United Kingdom and 76 for Germany. Most of the small 

banks in the United States are community banks that specialize in serving customers in 

small towns and farilllng areas, where large high-volume banks do not operate, but also 

compete quite effectively against large institutions in urban areas. 

A question arising from this debate is whether mergers are an effective restructuring 

tool. One way to resolve this issue is by examining the long-term profitability, cost structure, 

and efficiency of merger survivors. There are basically two competing views on how bank 

profits and costs are determined. The structure-conduct-performance (SCP) hypothesis is 

an outgrowth of the early industrial organization work on market concentration. The basic 

notion of SCP is that market performance is .influenced by firm conduct, which in turn is 

closely related to the underlying market structure. The traditional SCP hypothesis con

siders the banking industry as imperfectly competitive and expects that prices or product 

behavior in these markets will be related to the degree of market concentration [see Gilbert 
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(1984)]. An alternative theory to the 'SCP paradigm asserts that bank behavior is driven by 

ceost efficiency rather than market power and structure [Demsetz (1973)]. The literature dis

tinguishes two types of efficiency. First, firms seek to produce at a more efficient scale point 

and optimal product mix, thereby achieving lower costs and higher profits. Second, firms 

of similar scale or scope can further improve performance by having superior management 

(managerial efficiency or X-efficiency ). The competing theories of SCP and cost efficiency 

suggest two distinct ways in which consolidation could alter bank performance. According 

to the SCP hypothesis, mergers may increase profitability simply by allowing banks to at

tain more market power. In the efficiency hypothesis framework, the banking sector can 

gain from merger activity as more adept banks absorb poorly managed institutions or as 

combining institutions become more scale efficient. 

The literature on economies of scale and scope for multiproduct banks is voluminous. 

Berger et al. (1993) provide an extensive review of papers studying efficiency issues and 

economies of scale and scope. Although results vary, most empirical studies conclude that 

economies of scale exist for small to midsize banks. 1 The issue of X-efficiency in banking has 

attracted considerable attention in the last few years. A study by Berger and Humphrey 

(1991) finds significant differences in X-efficiency among banks. The authors show that X

efficiencies tend to dominate scale and scope efficiencies. Using an econometric cost frontier 

approacli, Mester (1993) estimates the efficiency of stock and mutual savings and loans. A 

recent Federal Reserve Staff Study by Rhoades (1994) provides an extensive survey of the 

literature investigating merger performance from 1980 to 1993. Rhoades finds that most 

studies provide mixed results suggesting that bank mergers do not yield any substantial 

benefits. For instance, Berger and Humphrey (1992) estimate the postmerger clianges in 

1 Earlier studies found increasing returns to scale for banks with assets less than $100 

million. More recently, studies by Hunter et al. (1990) and Noulas et al. (1990) suggest 

that returns to scale can be ma..--<:imized in a higher range, usually between $2 billion and 

$10 billion in total assets. 
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bank performance for about 100 large bank mergers and acquisitions. They find that, 

on average, mergers have not resulted in any significant postmerger improvements in X

efficiency. In a more recent paper, Shaffer (1993) uses a simulation approach to evaluate the 

effect of mergers on efficiency. His empirical findings suggest that interstate mergers can 

potentially lead to lower costs. 

The recent empirical papers investigating banking consolidation concentrate on partic

ular segments of the merger population. Some studies analyze large interstate mergers or 

acquisitions; other papers concentrate on takeovers of large banks. Examining just a subset 

of the merger population, however, could potentially lead to spurious conclusions. To un

derstand the complexity of studying mergers, consider the case of Banc One Corporation, 

one of the most aggressive acquirers during the 1980s. Studies concentrating solely on large 

takeovers implicitly assume that 'all other mergers are irrelevant. Although small mergers 

may individually appear insignificant, collectively they may be quite important. Frequently, 

the impact of a selected sample of large mergers or acquisitions is evaluated at the bank 

holding company (BHC) level. Despite the occasional large merger or acquisition, BHCs 

most often tend to acquire small to midsize banks. For instance, in 1992 Banc One absorbed 

through its subsidiary Banc One-Youngstown Heritage Bank, a medium-sized bank in Ohio. 

Since Banc· One participated in 40 other mergers during the period, it is unclear how this 

particular transaction would influence the corporation as whole. A better approach to eval

uating the impact of the merger would be to examine the effect of Heritage Bank on Banc 

One-Youngstown. 

This paper carefully considers all the aforementioned issues in investigating merger 

activity. The principal innovation of this study is that it accounts for all bank mergers for 

the years 1980-90 and analyzes the impact of mergers at the bank level. By considering all 

mergers in the period, we are able to compile a more accurate profile of the merger activity 

of each bank over time. More importantly, this paper investigates all three major categories 

of consolidation: intrastate mergers, BHC consolidations, and FDIC-assisted mergers. 
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The paper is organized as follows. In section 2 we summarize the translog cost function, 

.define the measures of efficiency and bank performance, and review the data. In section 3 

we evaluate the postmerger performance of surviving banks. The central issue is whether 

merger survivors are able to maintain and enhance their long-term performance after a 

merger. Finally, in section 4 we use regression analysis to estimate the primary determinants 

of changes in the performance of merger survivors. 

2. METHODOLOGY 

This study utilizes the translog flexible functional form to estimate the cost structure 

of banks and derive measures of efficiency. This specification has been appliecl widely in 

. the banking and finance literature. The translog model has been used to analyze the cost 

characteristics of depository institutions [for a survey, see Berger et al. (1993)]. We utilize 

a standard translog model given by: 

5 3 

lnTC1; = ao + L f3kln(Ykti) + L atln(plti) 
k=l l=l 

5 5 3 3 

+ 0.5 LL /3kiln(Ykti)ln(yjti) + 0.5 LL °'thln(pw)ln(phti) 
k=l j=J l=l h=l 

5 3 

+LL Otkln(Ykti)ln(ptti) + 11/n(zlti) + ln(x 1;) + u1;, (1) 
k=l l=l 

where Xti represents the X-efficiency factor and Uti is the random error. The current speci

fication assumes five standard outputs and three input prices. Specifically, we let 

TC= total cost (operating expenses+ interest expenses). 

Yk = bank outputs; ( k = l) commercial and industrial loans, ( k = 2) personal loans, 

(k = 3) real estate loans, (k = 4) retail and savings deposits, (k = 5) demand deposits. 

Pl= price of inputs; (£ = 1) price of borrowed funds,(£= 2) price of capital, (£ = 3) 

price of labor. 

z
1 

= 1 if bank is owned by a bank holding company; = 0 otherwise. 
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Table 1 
Summary Statistics for Variables and Predictions 

Variable 1984 1985 1986 1987 1988 1989 1990 
TC Total Cost 16.7 16.6 16.8 18.2 20.9 25.3 26.6 

Y1 C&I Loans 39.8 40.8 43.0 43.9 46.7 49.2 50.3 

Y2 Personal Loans 18.5 21.6 23.8 25.8 29.1 31.5 32.5 

Y3 Real Estate 26.9 30.7 42.1 51.3 60.6 69.5 76.5 
Loans 

Y4 Retail and Savings 57.3 63.4 69.5 73.7 82.6 101.9 114.6 
Deposits 

Ys Demand Deposits 28.8 31.6 35.7 33.0 34.7 35.9 37.2 

Pl Price of Borrowed 0.073 0.065 0.057 0.051 0.053 0.059 0.059 
Funds 

P2 Price of Capital 0.277 0.294 0.304 0.304 0.303 0.302 0.299 

p3 Price of Labor 20.7 21.87 22.84 23.65 24.633 25.85 27.10 

S1 borrowed funds 0.737 0.717 0.699 0.682 0.691 0.711 0.712 

S2 Capital 0.063 0.070 0.074 0.077 0.073 0.067 0.066 

S1 borrowed funds 0.746 0.727 0.704 0.686 0.694 0.719 0.719 

S2 Capital 0.060 0.066 0.072 0.075 0.071 0.064 0.063 

NOTES: All outputs are measured in $ millions. 



Cost-share equations are derived from Shephard's Lemma: 

8/nTCt; ~ ~ 
{)/n( ·) = Siti =CT£+ L CTthln(Phti) + L Otkln(Ykti), 

Plt, h=I k=I 

C = 1,2. (2) 

Here, a share equation is omitted in order to avoid singularity. 

The standard homogeneity conditions on input prices are imposed, that is, I:;;=1 CTt = 1, 

I;;=! CTlh = 0, and I::=l Otk = 0, where h = 1, 2, 3, and k = 1, ... , 5. In addition, we 

impose the usual conditions of symmetry CT£h = CT ht and f3kj = /3jk, where h, C = 1, 2, 3 

and j, k = 1, ... , 5. We estimated the system of equations defined by equations (1) and (2) 

subject to homogeneity and symmetry restrictions by the method or' seemingly unrelated 

regressions (SUR). Although call report information is available on a quarterly basis, we 

estimated the translog cost specification using available annual information from 1984 to 

1990. More specifically, the dependent variable is given by the logarithm of total cost for 

the whole year. This approach provides a more stable profile of efficiency across time than 

does quarterly estimation. The translog model requires production to be positive for all 

banks. It is not unusual for .small banks to have no commercial industrial loans or other 

defined outputs. These banks were excluded from the analysis. We should note, however, 

that we only lost less than one percent of the sample because most merging banks had a 

positive production vector. 

Table 1 provides a brief summary of the variables. For the sake of brevity, the coef

ficients of the translog model are not reported in the paper but are available to readers 

on request. Overall, parameter estimates of the translog cost functions meet all regularity 

conditions. With the exception of a handful of outliers, marginal costs are positive. In 

particular, the marginal cost vector evaluated at the mean for all seven years of estima

tion, that is, 8/nTC(y, p)/ 8/ny, is equal to (0.086, 0.068, 0.085, 0.418, 0.258). Moreover, the 

concavity condition for all cost functions is satisfied at the point of estimation because the 

eigenvalues of the hessian matrix are positive. As seen for table 1, estimates of the share 

equations also meet all regularity conditions as nearly all predicted values of the shares are 

positive. Moreover, pooling again all observations, we find that the first percentile of Eh and 
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Eh are 0.385 and 0.019, respectively. Finally, we estimated the own price partial elasticities 

of substitution for inputs defined by: 

au+ Se(Se -1) 
1/U = S] e = 1,2. 

As expected, the values are negative. In particular, at the mean we estimate 1/ll = -0.208, 

1/22 = -12.63, and 1/33 = -1.20. 

2.1 Measuring Bank Performance 

Financial Ratios 

The financial performance of depository institutions is often evaluated using simple 

ratios derived from balance sheet and income statements. Financial ratios are quite useful 

because they allow analysts to appraise the profitability and operational efficiency of banks 

relative to the underlying risks taken. Most recent studies investigating the effectiveness of 

bank mergers and acquisitions rely on such financial and accounting measures. Two of the 

most commonly utilized financial measures are: 1) the return on assets (ROAt;), computed 

by the ratio of after-tax net income to assets, and 2) the ratio of noninterest expenses to 

total assets (NIEX,;). 

Although financial ratios provide accurate measures of profitability and credit risk, 

some analysts have argued that these measures are very crude estimates of cost efficiency 

and productivity (see, for instance, Berger and Humphrey (1992)). One noted criticism 

is that operating cost comparisons fail to account for fluctuations in the product mix or 

funding mix. Operating costs account for only about 30 percent of the total bank costs. 

But more important, as banks grow through mergers they tend to shift to purchased funds, 

which are less labor intensive. As a consequence, operating costs may decline after a merger 

although the merger survivor has not achieved any real efficiency gains. 

In light of this criticism, recent studies have shifted away from financial ratios, choos

ing instead to measure merger-related efficiency gains by the cost function methodology. 
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Although our study focuses primarily on these efficiency measures, we also evaluate the per

formance of bank mergers using the standard financial ratios. Despite the above criticism, 

we believe that financial ratios are still useful because there is no strong evidence to suggest 

that mergers result in any significant shifts in the product or funding mix. 

X-efficiency 

In a competitive environment, a firm is considered X-inefficient if it systematically 

incurs substantial and wasteful costs relative to other firms. Several econometric and linear 

programming techniques have been proposed for estimating X-efficiency. Our study utilizes 

a variant of the distribution-free method [see Berger (1993)]. This approach collapses the 

X-efficiency and ·the random error component into a single variable. In the framework of 

equation (1), the new variable is defined by eti = ln(Xti) + Uti· As shown by Berger, the 

residuals can be transformed so that the minimum is zero, that is, 

(3) 

By taking the exponential of equation (3) the resulting efficiency measure 

XEFFti = exp(iti), (4) 

is normalized to fall between zero and one. Since XEFF ti is not robust to outliers, Berger 

suggested a modification that censors all extreme values. Observations that fall below the 

p-th percentile are set equal to the p-th percentile value (tt\ and observations that exceed 

the (1 - p)-th percentile are valued at (€\I-p)). More formally, the modified X-efficiency 

measure is defined by: 

XEFF ( ) [
.(p) {.(p) ' {. .(1-p)}] ti p = exp E:t - max E:, , min E:ti, E:t . (5) 

This alternative form of XEFF ti eliminates the effect of extreme outliers and allows for the 

possibility that several institutions can be classified into the most efficient class. Berger 

and Humphrey (1993) have suggested an alternative to XEFF,i(P) that utilizes X-efficiency 
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ranks rather than the actual values. This nonparametric approach is used in part because 

macroeconomic and regulatory changes may influence the distribution of costs such that it 

would not be reasonable to expect banks to maintain the same distance from the efficient 

frontier over time. Let XEFFt[i] represent the order statistic of XEFF(p) for the i-th bank 

at time t, where 1 :S: t[i] :S: N 1• We define rank efficiency by: 

RANKXEFF1; = t[i]. (6) 

We computed estimates of RANKXEFF using the RANK procedure of SAS. This procedure 

ranks values of XEFF from smallest to largest, assigning the rank 1 to the least efficient 

bank and the rank N to the most efficient bank. Banks with tied values received the mean 

of the cdrresponding ranks. For simplicity, ranks were scaled between O and 100. 

Scale Efficiency 

Most empirical studies investigating the cost structure of financial institutions estimate 

the optimal size by the scale elasticity of cost with respect to output, that is, i~~fy~. 
This approach assumes that the average cost function has a very shallow U-shape. The 

optimal value of scale elasticity represents the minimum of the U-shape average cost function. 

Recently, Berger (1993) and Evanoff and Israilevich (1991) have shown that the elasticity 

measure is not the most appropriate measure of scale efficiency. Instead, they suggest that 

a better estimate of scale efficiency can be derived by comparing the average cost of the 

scale-efficient and inefficient firms. Using this principle, Berger (1993) proposes a method 

for computing scale efficiency that imposes the condition that inefficient banks produce on 

the same expansion path as the efficient bank. In this case, multiproduct efficiency is defined 

by: 
5 5 

SEFF1; = exp[lnTC;; - lnTCti + In LYkti - In L Ykti], (7) 
k=I k=I 

where (Y~;) denotes the scale-efficient vector of production for a bank producing at (Y.ti,P.t;). 

The variable SEFF1; ~imply represents the average ray scale cost ratio between the efficient 

and inefficient production points. 
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2.2 Data 

We analyze merger activity by considering all 4,900 individual transactions that oc

curred between 1980 and 1990. A list of bank mergers is obtained from an online database 

maintained by the Board of Governors of the Federal Reserve System. The list of mergers is 

also available in printed form in Changes in Status of Banks and Branches (G.4-S Report) 

under "Consolidations and Absorptions." The remaining information was compiled from the 

quarterly Consolidated Reports of Condition and Income, the annual Summary of Deposits, 

and other various sources. We classify mergers according to three basic categories. About 

2,000 of the mergers in our sample are intracompany consolidations; that is, the merging 

banks are owned by the same BHC. A second well-defined category consists of FDIC-assisted 

mergers. The agency disposes failing banks in various ways. The most common method is 

by purchase and assumption (P&A). In this case, the FDIC sells a package of some of the 

assets of the failing institution. The purchaser is required to assume a portion of the failed 

bank's assets and liabilities, and is given the option of a putback to the FDIC. Overall, 

during the 1980s the FDIC assisted in approximately 1,000 mergers. The remaining 1,900 

mergers represent intrastate combinations of nonaffiliated solvent banks. 

In this paper, we treat mergers and acquisitions as two distinct forms of consolidation. 

We define a merger as the unification of two banks under a single charter. An acquisition 

refers to a bank holding company's purchase of a bank that is subsequently maintained 

as a separate subsidiary. This paper is concerned only with bank mergers. The database 

of 4,900 bank mergers represents only those instances where a target's charter disappears 

and the target bank merges with another chartered bank. The merger database does not 

include BHC acquisitions because the acquired bank continues to function as a separately 

chartered bank. We should note, however, that a large fraction of BHC consolidations were 

originally BHC acquisitions. In this case, a BHC acquisition target is initially maintained 

as a separate subsidiary for a brief time period before it is consolidated with an affiliate. 

The premerger and postmerger performance of banks is measured by an algorithm that 
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selects the available financial history of the acquirer and targets up to 16 quarters before 

· and after the merger. The algorithm is fairly complex because it has to account for the 

several ways a merger could occur. The most simple case is when an acquirer, which could 

be a unit-bank or a bank with a bank holding parent, merged only with a single bank during 

1980-90. We isolated almost 1,000 cases in which the acquirer had just a single takeover. 

Although in theory this group provides the best framework for examining the potential 

effect of mergers, onetime mergers take place mainly between small banks and in aggregate 

represent only about 7 percent of the merger volume. 

The remaining mergers are classified as multiple mergers, meaning that the acquirer has 

merged with more than one target during the period. Multiple mergers are more complicated 

because they can occur in different ways. The most straightforward case is when a bank 

acquires a single target each time it merges. More typically, however, we found that a 

multi bank holding company (MBHC) absorbs another MBHC and merges all the subsidiaries 

of the target company with its lead bank. In this case, the algorithm treats these mergers 

by the same acquirer as a single merger. More precisely, suppose that an MBHC with a 

lead bank A acquires another MBHC that owns banks B, C, and D. The acquired banks 

are treated as a single transaction, that is, the target is bank E=B+C+D, the acquirer is 

the lead bank A, and the pro forrna bank is A+E. Similarly, BHC consolidations involve 

the simultaneous consolidation of several subsidiaries into the lead bank and therefore are 

treated in the same way. 

Another complication arises when acquiring institutions absorb several targets in dif

ferent years. We considered mergers occurring in different years as separate events. For 

example, if an acquirer had three different acquisitions in three different years, the algo

rithm constructed three different windows. Each window is studied as a different pre- and 

postmerger experiment. At times, a bank may have been involved in different types of 

mergers during the same year. For instance, during the same year a bank might consolidate 

several of its subsidiaries at the same time that it engaged in several intrastate mergers. In 

11 



Figure 1 

A. X-Efficiency 
Index 
1.00 ,-,--,----,--,---,--,----,----,--,-----,--,----,--,---,--,--,--~-,--~-,-, 

0.80 

0.60 

0.40 

0.20 

Index 

1.05 

1.00 

0.95 

0.90 

0.85 

0.80 

0.75 

..... · ···-·····-···· .. ·········--········· ... -- ............................ --, .......................... . 
::··:·:·::·: ~::: 
' ' . ' ' ' ' ' . ' 
' . ' ' . ' ' . ' 

' ' ' ' ' . 
' : . : ' ' ' . . : ' : : ' : 
:·. -- -~ .... ~ .... ·:· .... ~ .... ~-- .. ·:· -... ! ---- ·:··· --;----- !·· ···:· .. --~- ... ~- ... ·:· .... r ... -.:--- --:- ...• ; ••.. .:-

. ' ' ' ' ' ' ' ' . . ' . ' ' 
' ' ' ' ' ' ' ' . ' . 
' ' ' . ' . . ' . ' ' . ' . . 
' ' ' ' ' ' ' . 

' . ' ' ' ' . ' . . ' ' ' . . ' . 
················-···············································-······-·---···············"'•·····--- .. -

• ' ' I ' ' I I > I ' I I ' I ' ' I I 

' ' ' ' . ' ' ' ' ' ' . ' ' ' ' . 
' ' ' ' ' . . ' ' ' . . ' ' ' ' . ' ' ' ' ' . ' ' . . 

' ' ' ' ' ' ' ' ' . . ; : : : : ' ' . ' : ' 
:- - ---~ - • -- ; .... -:- • ---:.----.:-- •· -:- -··· ;. • • ••:-• ... ; ..... , •••.. ; ..... } .... , ..... ;. -· •· r • -• • , .... -: ....• ; .•.. -:-. ' ' ' ' . . ' . ' ' ' . ' . ' 

: : . ' : : : : : : : ' 

' ' . ' ' ' 
' ' ' ' ' ' 
' . . ' . ' 

8. Scale Efficiency 

' ' 
' . : ' ' ' ' ' ' ' ' ' ' . ' ' ' ' 
.... ~·-••4••-•4••••&••······-···~-···~····◄ ·-·•4••··~-······· ... ···~····~····4···············-··~······ 

' . ' ' ' . ' ' ' ' ' ' ' ' . ' . ' ' ' . . ' ' ' ' . . ' ' . ' ' 

' . ' ' ' ' 
' ' ' . ,_,...,..-.: ' 

' ' 
······-···-···················-·· 

' : . : S!;FF : ,._.--
··········--··--·--· ' . . ' 

' . ' ' . ' . . ' ' ' . ' . . ' ' . 
' . . . . . ' ' . ' ' . ' . ' . . 

••••••••••••••••r••••r•••~••••~••••,••••t••••r••••r•••..-•••~••••,••••~•••••••••r•••• 

' ' ' . ' ' ' ' ' . ' . ' . . 
' ' . ' ' . ' ' . . . ' ' . 
' . . ' ' . ' ' . . ' ' . ' 
' ' ' ' . . ' ' . . 

' ' ' ' ' ' ' ' ' ' . ' ' ' . ' ' . 
; ..•. : •. · ·; · · · · 1 • ... ; .... ; ..•. -:-••••:-••· , .... ;. · .. ; ····}····i-•·· -:••--·!····-i· ···1· · · · ;. .... ; · · • -:- · · · .; .. · -:-

' ' ' . ' ' . . . ' . . ' . ' . . . ' ' . 
' ' . ' ' ' . ' ' ' ' ' ' ' . ' ' 

' ' ' ' ' . . ' ' ' 

' ' ' ' ' ' ' 
' ' ' ' ' ' . . ' . ' . . ' ' 
' • - --:· ••• ~ •••• t •••. ~ - - • ·:- ••• ·:· •.• -:- ••• ~· ••• ~ •••. ! .. --:-··. ·:- - .. ·:· ... -:- ... ~· ... i ••• - ~. - .• :- ••• ·:· ••• ·:· ••• '. 

' . ' . . . . ' ' . ' . ' ' 
' ' ' ' . ' . ' ' ' . ' 
' . ' . ' ' . ' 

' . ' ' ' ' . ' 

0.010.020.05 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 2 3 4 5 8 10 20 30 40 

C. Distribution of Acquirers and Targets 

Proportion 
0.30 .------------------------------, 

i-. ·/t-"~j•• .. .:. ~ ... f .... j .... + ... ·f .... ; .... +· .. +··· i ····+-.. -~ .... ! .... ; .... +·· .. ! .... ; .... -~ 
:/ : ;\ Targets : • : : : : : : : : : : : : : : 
f ' . \ . ' ' . . . . . ' . . . ' . . . . 
, .. -.. r -... ; - '\·· -:- -. -.; • • •. ;. -.• •:• -• -.; -• •·; ••• -•:- • • • .; -• • •; •· ---: .• -• .;. •. --; . •·. -:- • -• •:•• ..• r -... -:- ... -:• 
: : : \ : : : : : : ' ' : . : ' : : : : ' 

0.25 

0.20 
: : : \: : : : : : . : . : : : : . 
' ' ' \; ' ' ' . . . . ' . ' . . ' ' . . 
:-•···!-···· ..... ··--·{···· :••···:••·••: ···-~···•·:•··••:•-··~--·· :•--•-: ·---:---· :-···-: ---•:•-·· :••--•: 

' . . ' ' ' ' ' . . ' ' ' ' ' ' ' 0.15 
, ;\:' ! ' ; ' · !Acquirers: ! ; ; '. ; 

0.10 --·~-·-·+-), ~-···~·-···l·····~-·--~----+-·-·:····f·-· ·:· ···f·-··!--·-~-·-··~·---!····~---··~ 
. : : ,: : : : : : : : : ' : : : : : : 
' . . '.,. . ' . ' ' . ' ' ' ' ' ' ' ' 

--~·--·~·-··~--·--: ,~:- -~···--r--·-~·· .. +····r·· r···+~---~----; ---~-·---r---·f----~-----~ 
: : , ... : . ' : : : 

0.00 Ll.,__J_.J...__..L_l.. -L· _~...J;L~:.::t======:!:::::.:±.::..=J:::.:::b,..,-5.1.., -1.-..L.---l.=::::.....U' 

.01 .02 .05 .1 .2 .3 .4 .5 .6 .7 .8 .9 1 3 B 10 20 30 40 

0.05 

Size of Banks ($Billions) 



this case, we continue to treat all these mergers as a single transaction. But the type of 

merger activity is not clear any more. For convenience, the multiple merger was classified 

according to the type mode of the individual mergers. In the case of a tie, we used the size 

of targets to determine the type. 

3. THE POSTMERGER PERFORMANCE OF MERGER SURVIVORS 

We estimate the translog cost function for each year using call report information from 

1984 to 1990. For the sake of brevity, estimates of the translog model are not reported in 

the paper. Scores of X-efficiency and scale efficiency are computed using XEFF,;(0.05) and 

SEFF,; as defined by equations (5) and (7), respectively. Figure 1 presents the distribution of 

X-efficiency and scale efficiency scores by asset size. The top panel shows, with the exception 

of large banks (over $10 billion in asset size), X-efficiency is fairly constant across all other 

size groups. Berger (1993) suggests that the lower-than-average efficiency values for large 

institutions may perhaps be caused by sample bias. Since small banks dominate the sample, 

what appears to be X-inefficiency could be measurement error; that is, the globally fitted 

regression model may not correctly specify the cost structure of certain classes of banks, 

especially large institutions. To account for this possibility, we reestimated the translog 

specification using three different size groups. Although we discover a slight shift in the 

distribution of X-efficiency scores, large banks are still found to be relatively inefficient 

compared with midsize and small banks. The middle panel of figure 1 shows the class 

averages for scale efficiency. In contrast to X-efficiency, scale efficiency is more variable across 

the different size groups. The shape of SEFF suggests that the optimal scale efficiency size 

lies in the neighborhood of $800 million. The chart clearly shows that small banks (usually 

those with assets ofless than $100 million) and large institutions (those with assets of greater 

than $10 billion) are considerably more scale inefficient relative to other institutions. 

The bottom panel of figure 1 offers a preliminary look at the possible effect of mergers 

on X-efficiency and scale efficiency by graphing the size differential between targets and 

acquirers during the 1980s. The average asset size of acquiring banks is $1.8 billion, while 
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Financial Measures 

Return on Assets 

Table 2 
Correlation of X-efficiency and scale efficiency 

with other financial variables 

X-efficiency Scale Efficiency 

0.248 0.190 
(0.0001) (0.0001) 

N oninterest Expenses -0.269 -0.244 
(0.0001) (0.0001) 

Total Expenses -0.253 -0.078 
(0.0001) (0.0001) 

N onaccrual Loans -0.145 -0.024 
(0.0001) (0.0076) 

Assets-to-Employees 0.163 0.063 
(0.0001) (0.0001) 

Equity-to-Assets 0.063 -0.247 
(0.0093) (0.0001) 

Management Rating 0.133 0.183 
(0.0001) (0.0001) 

Scale Efficiency -0.057 
(0.0001) 

NOTES: Numbers in parentheses are p-values. All financial ratios are measured as percent 
of assets. For the management rating variable, the top rating is -1 and lowest rating is -5. 



the average target's size is only about $0.13 billion. About 90 percent of the targets are less 

than $200 million in asset size. Acquirers are more evenly distributed, with only 49 percent 

being smaller than $200 million. The large size differential is quite important because 

it suggests that the smaller targets are more likely to be scale inefficient than the larger 

acquiring institutions. On the other hand, targets would appear to have a similar or even 

better chance of being more X-efficient than the bigger acquirers. 

In comparison with traditional ratios, that is, return on assets and cost ratios, scale 

efficiency and X-efficiency are relatively obscure measures of bank performance. Table 2 

sheds some light on these intricate measures by presenting the correlation matrix between 

the efficiency measures and several standard financial ratios. An interesting finding is that 

X-efficiency and scale efficiency are negatively correlated (p = -0.057). The negative cor

relation means that X-efficient firms are more likely to operate at a scale-inefficient point, 

suggesting the possibility that banks may regard X-efficiency and scale efficiency as substi

tutes. This behavior may particularly apply to independent community banks that operate 

in very small markets. Although these small banks operate at a scale-inefficient point by 

choice, they can compensate by being better at other facets of competition. 

Overall, the correlation coefficients between efficiency and other financial ratios come 

up as anticipated. X-efficiency has a positive association with ROA (p = 0.248) and a 

negative correlation with the noninterest expense ratio (p = -0.260), indicating that X

efficient firms are on average more profitable and have lower operating costs relative to 

other banks. Moreover, X-efficient banks have less credit risk and are more productive in 

the sense of having a higher assets-to-employee ratio. The table also shows the relationship 

between the efficiency measures and a formal rating of bank management. This rating, 

derived from bank examination data, is the only available indicator of the bank's extant 

managerial proficiency. The correlation coefficient between the management rating and X

efficiency is 0.133 and is statistically significant. Although the coefficient is not very high, 

we find it encouraging that X-efficiency scores are related to independent bank examination 
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Table 3a 
Postmerger changes in X-efficiency 

Multiple Mergers 

Level Rank 
Premerger Premerger 
Mean Change Mean Change 

BH C-Consolidation Acquirer 0.788 -0.008* 46.50 -3.10* 
Proforma 0.787 -0.009* 46.25 -3.29* 
Control 0.796 0.002 49.04 -0.98 

Intrastate Acquirer 0.789 -0.002 46.84 -2.31 
Proforma 0.790 -0.002 47.73 -2.07 
Control 0.794 0.013* 48.25 2.78* 

FDIC-assisted Acquirer 0.766 -0.026* 40.52 -8.40* 
Proforma 0.768 -0.024* 41.09 -8.10* 

Control 0.779 -0.009* 44.74 -4.69* 

Overall · Acquirer 0.786 -0.008* 45.80 -3.47* 

Proforma 0.786 -0.008* 45.76 -3.45* 

Control 0.793 0.004* 48.18 -0.18 

NOBS 786 786 

Onetime Mergers 

BH C-Consolidation Acquirer 0.812 -0.023* 53.024 -7.32* 

Proforma 0.807 -0.015* 52.07 -5.82* 

Control 0.805 -0.001 51.82 -1.55** 

Intrastate Acquirer 0.818 -0.015* 55.76 -5.64* 

Proforma 0.809 -0.005 52.78 -2.56* 

Control 0.800 0.009* 50.40 1.18* 

FDIC-assisted Acquirer 0.792 -0.027* 47.87 -8.98* 

Proforma 0.766 -0.002 40.72 -1.84 

Control 0.785 -0.003* 46.11 -2.44* 

Overall Acquirer 0.808 -0.021 * 52.56 -7.15* 

Proforma 0.795 -0.007 48.89 -3.53* 

Control 0.797 0.002 49.52 0.77 

NOBS 395 395 

NOTES: The symbol (*) indicates statistical significance at the 5 percent level. Numeric 
X-efficiency is defined by equation ~5). Rank X-efliciency values are the ranks of the 
numeric values scaled between O an 100. The premerger mean represents the average 
efficiency five to eight quarters before the merger. The change is the difference between 
the average efficiency five to eight quarter before the merger and the average efficiency 
nine to sixteen quarter after the merger. 



BH C-Consolidation 

Intrastate 

FDIC-assisted 

Overall 

BHC-Consolidation 

Intrastate 

FDIC-assisted 

Overall 

Table 3b 
Postmerger changes in scale efficiency 

Multiple Mergers 

Acquirer 
Proforma 

Control 
Acquirer 
Proforma 
Control 
Acquirer 
Proforma 

Control 
Acquirer 
Proforma 

Control 
NOBS 

Onetime Mergers 

Acquirer 
Pro Jorma 

Control 
Acquirer 
Proforma 

Control 
Acquirer 
Proforma 
Control 

Acquirer 
Proforma 

Control 
NOBS 

Premerger 
Mean 

0.941 
0.937 
0.920 

0.931 
0.923 
0.911 

0.879 
0.854 
0.851 

0.930 
0.921 
0.907 
786 

0.904 
0.911 
0.887 

0.890 
0.899 
0.890 

0.802 
0.807 
0.847 

0.868 
0.875 
0.876 
395 

Change 

0.034* 
0.039* 
0.024 

0.033* 
0.040* 
0.018* 
0.064* 
0.089* 
0.059* 

0.037* 
0.045* 
0.027* 

0.052* 
0.044* 
0.022* 

0.053* 
0.044* 
0.023* 

0.107* 
0.102* 
0.052 

0.069* 
0.062* 
0.031* 

NOTES: The symbol (*) indicates statistical significance at the 5 percent level. Scale 
efficiency is defined by equation ( 7). The premerger mean represents the average efficiency 
five to eight quarters before the merger. The change is the difference between the average 
efficiency five to eight quarter before the meri~er and the average efficiency nine to sixteen 
quarter after the merger. 



ratings of managerial efficiency. Using again the bank examination management ratings for 

a.sample of OCC banks, De Young (1994) also finds that a large fraction of cost inefficiencies 

can be attributed to managerial inadequacy. Overall, these results are quite positive because 

they establish an intuitive link between the efficiency measures employed by this study and 

standard performance statistics. 

3.1 Postmerger Changes in Scale Efficiency and X-Efflciency 

The change in performance of the acquirer is measured in two ways: 1) against its own 

premerger performance, and 2) in terms of the pro forma bank. These measures provide 

differing but interesting viewpoints of valuation. The pro forma measure is pei:haps more 

. useful to regulators and banking analysts, who are chiefly concerned about the overall gains 

of mergers. Financial analysts and investors who own stock in the acquiring bank would also 

be interested in the own performance measure. For comparison purposes, we also calculated 

the average change for a control group. The control group consists of banks belonging in 

the same class size and located in the same state that were not involved in a merger for 

two years ( eight quarters) before or after the quarter in which the merger took place. 2 The 

change in efficiency represents the average efficiency over the period two to four years after 

the merger minus the average efficiency over the period of one year before the merger. 

Table 3a summarizes the postmerger changes in X-efficiency (XEFF) and rank X

efficiency (RANKXEFF) defined by equations (6) and (7), respectively. Although the results 

on XEFF and RANKXEFF generally agree, changes in rank X-efficiency appear to be larger. 

This outcome is not surprising, because X-efficiency ranks would tend to magnify the rel

ative difference between banks. Overall, the findings suggest that multiple and onetime 

acquirers suffer a small decline (-0.008 and -0.007, respectively) in proforma X-efficiency 

after the merger. In terms of rank X-efficiency, acquirers realized about a 3.5 percent drop. 

By contrast, the control group appears to suffer smaller decreases in X-efficiency and, in 

2 We use five class sizes ($0-$250 million, $250-$500 million, $500-$750 million, $750-

$1000 million, and over $1 billion). 
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the case of intrastate mergers, even shows a significant increase in X-efficiency. Overall, our 

analysis shows that, at minimum, the acquiring banks did worse in terms of X-efficiency 

than did the control group. 

As illustrated by figure 1, if banks are assumed to produce on the same output ex

pansion path as the scale-efficient bank, the optimal scale efficiency size is somewhere in 

the neighborhood of $800 million. This means that, on average, a small or midsize insti

tution growing through acquisitions should improve scale efficiency after the merger. The 

postmerger comparisons ( table 3b) bolster this view by showing that multiple and onetime 

acquirers achieve moderate gains in scale efficiency in terms of their own performance and 

pro Jonna scale efficiency. For instance, multiple acquirers that engage primarily in in

trastate mergers gain 4 percentage points in pro forma scale efficiency. Banks acquiring 

FDIC-assisted targets exhibit the highest potential for improvement gaining 8.9 percentage 

points in pro forma scale efficiency. Onetime acquirers again show an improvement in pro 

forma scale efficiency. Although it appears that consolidation has allowed acquiring banks 

to improve overall scale efficiency, we should note that the control group has also achieved 

considerable gains in postmerger scale efficiency over the same period. This result suggest 

an industry-wide effort to improve scale efficiency. Acquisition is but one of many possible 

ways to improve scale. · Alternatively, small scale-inefficient banks can grow internally while 

large inefficient banks can simply downsize. 

3.2 Evaluating Changes in Profitability and Operating Costs 

Most empirical studies investigating the effectiveness of mergers and acquisitions focus 

primarily on simple financial ratios of profitability and operating cost. A Board of Governors 

staff study by Rhoades (1986) provides an extensive review of the earlier work. The earlier 

literature analyzed bank mergers during the 1960s and 1970s, a period which for the most 

part is not very pertinent because of the different regulatory environment. The rise in bank 

consolidation during the 1980s has motivated a number of recent studies investigating the 

postmerger profitability and cost efficiency of merger survivors [see Rhoades (1993) and 
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Table 4 

Postmerger changes in profitability and noninterest expenses 

Multiple Mergers 

Return on Noninterest 
Assets Expenses 

Premerger Premerger 

Mean Change Mean Change 

BHC-Consolidation Acquirer 0.132 -0.011 0.897 -0.001 

Proforma 0.114 0.007* 0.891 0.004 

Control 0.257 -0.018 0.738 0.002 

Intrastate Acquirer 0.213 0.010 0.927 -0.021 * 

Proforma 0.155 0.068* 0.928 -0.022* 

Control 0.240 0.002 0.872 -0.023* 

FDIC-assisted Acquirer 0.246 -0.071 * 0.878 0.108* 

Proforma -0.178 0.353* 1.016 -0.030 

Corrected Pro forma -0.110 0.287* 0.970 0.036 

Control -0.018 0.013* 0.817 0.169* 

Overall Acquirer 0.172 -0.010 0.905 -0.004 

Proforma 0.097 0.065* 0.918 -0.009 

Control 0.222 -0.008 0.793 0.007 

NOBS 1105 920 

Onetime Mergers 

BHC-Consolidation Acquirer 0.161 -0.054 0.910 0.076 

Proforma 0.161 -0.046 0.926 0.054 

Control 0.211 0.005* 0.803 -0.028* 

Intrastate Acquirer 0.160 0.030 1.011 0.058 

Proforma 0.089 0.104* 1.017 0.058 

Control 0.181 0.049* 0.802 -0.005 

FDIC-assisted Acquirer 0.203 -0.211 * 0.899 0.117* 

Proforma -0.153 0.144 0.976 0.046 

Corrected Pro forma -0.109 0.099 0.960 0.057 

Control 0.117 0.042* 0.867 -0.002 

Overall Acquirer 0.172 -0.065* 0.946 0.081 * 

Proforma 0.043 0.067* 0.975 0.052 

Control 0.171 0.033* 0.823 -0.011 

NOBS 483 410 

NOTES: The symbol(*) indicates statistical significance at the 5 percent level. Ratios are 

measured as percents. The sample for noninterest expenses is smaller because operating 

costs are reported only after 1984. The premerger mean represents the average efficiency 

one to four quarters before the merger. The change is the difference between the average 

efficiency one to four quarter before the merger and the average efficiency nine to sixteen 

quarter after the merger. 



Peristiani ( 1993 ). For an extensive survey, see Rhoades ( 1994)]. 

Although this paper is concerned primarily with efficiency, reexamining the effect of 

consolidation on bank profitability and costs proves useful. Again the comparison entails 

comparing the pre- and postmerger performance of the acquiring institution. We measure 

the premerger performance of banks by the average return on assets and the average nonin

terest expense ratio over the four quarters before the takeover. The postmerger performance 

is based on the average return on asset and the average noninterest expense ratio over the 

period two to four years after the merger - that is, quarters 9 through 16 after the merger. 

As noted previously, FDIC-assisted transactions are quite different in compz:,.rison with 

standard mergers.· In the case of P&A mergers, the FDIC takes some losses by allowing 

the acquirer to purchase a package of the failed bank's assets and assume the failed bank's 

liabilities. Under the total asset purchase and assumption method (TAPA), the acquiring 

banks must purchase and assume all the assets of the failing target. Of the approximately 

1,000 assisted mergers, 660 were done by P&A and 130 were done by TAPA. The remaining 

bank failures were resolved through small loan asset purchases or resolved though a bridge 

bank. In a way, the pro Jonna and own performance estimates provide the outer bounds on 

bank performance. The own performance measure underestimates potential gains because it 

does not account for the premerger performance of the failed target. By contrast, pro Jorma 

comparisons overstate the improvement because they assume that all assisted mergers are 

done by TAPA. A simple way to correct this bias is by adjusting the pro Jonna measure to 

exclude the FDIC's reported loss on each transaction. The FDIC loss provides a fair proxy 

of the classified assets that were avoided by the acquirer. This adjustment is straightforward 

for financial ratios such as return on assets because these measures are additive in nature. 

Unfortunately, this approach is not very useful in revising the X-efficiency and scale efficiency 

measures. 

Table 4 presents a summary of the postmerger changes in bank profitability and op

erating costs. Looking solely at the own performance of the acquiring bank, we observe a 
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general decline in profits after the merger. The reduction in the surviving bank's profitabil

ity is sharpest among FDIC-assisted acquirers, indicating that the absorption of bankrupt 

targets is not without cost. The picture on profitability improves considerably when we 

consider the pro forma comparisons. This is particularly evident in FDIC-assisted mergers 

and intrastate mergers. Finally, we find that pro forma profitability is unchanged for BHC 

consolidations. This outcome is not surprising because banks owned by the same bank 

holding company organization are usually quite similar in terms of profitability. 

Intrastate mergers are perhaps the most interesting group because proponents of merg

ers view them as the route by which the needed consolidation can take place. Overall, 

intrastate acquirers realize a moderate but statistically significant increase in pro forma 

return on assets after a merger. This finding suggests that intrastate acquirers are able to 

absorb unprofitable banks and improve the performance of the proforma bank. Yet even 

after these significant gains, banks with multiple mergers have a lower postmerger return 

on assets than does the control group. 

The standard proforma comparison is less meaningful in FDIC-assisted mergers because 

usually in this case acquirers assume a portion of the target's assets. As expected, the 

corrected pro forma value, which takes into account the FDIC's loss, lies between the own 

performance and standard proforma values. On average, the FDIC suffered a loss in about 

the 85 percent of the cases included in the analysis. The cost for each failure measured as 

a percent of the target's assets was about 20 percent. The corrected pro forma measure 

continues to show a significant gain in ROA. We should note, however, that acquiring 

banks engaging in FDIC-assisted mergers suffer a considerable deterioration in their own 

performance and are never able to regain their premerger profitability levels. 

Turning to noninterest expenses, we find that intrastate acquirers experience a statisti

cally significant improvement in noninterest cost. Banks participating in multiple intrastate 

mergers achieve a 2.2 reduction in pro forma noninterest expenses. At the same time, how

ever, we also observe that the control group achieves almost exactly the same reduction in 
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noninterest expenses. 

BH C consolidations do not yield any significant improvements in operating costs after 

the merger. This is an interesting result because one would expect that BHC consolidations 

are not motivated by any of the usual reasons: improving diversification, increasing market 
' share, or expanding intb> new markets. More likely, intracompany mergers occur because 

the parent company is seeking to improve overhead costs. A premerger comparison of BHC 

consolidation partners shows some potential for improvement because acquirers are more 

cost efficient than targets. Moreover, given the shared management, it should be easier to 

cut costs after a BHC consolidation. In intrastate mergers, by comparison, it may be more 

difficult to achieve such managerial coordination because executives of the merging banks 

may squabble over the various reorganization issues. Despite the apparent advantages, BHC 

consolidations can yield meaningful benefits only if the acquiring bank engages in wholesale 

changes. By combining two independent banks, operation managers can pare down a lot 

of the duplication, but in intracompany consolidations, such cost savings might be limited 

because banks with common ownership are more homogeneous. 

4. DETERMINANTS OF CHANGES IN BANK PERFORMANCE 

Our analysis has shown that some merger survivors were able to enhance performance 

after the merger. However, these improvements were not unique: in most instances, the 

control group achieved similar gains. More important, however, we found that performance 

varied considerably among merger participants. In this section, we use regression analysis 

to analyze cross-sectional differences in performance. As in the univariate analysis, the 

dependent variables are defined by the changes in X-efficiency (.6.XEFF), in scale efficiency 

(.6.SEFF), in profitability (.6.ROA), and in operating expenses (.6.NIEX). A large literature 

on profit and cost functions has already established that bank earnings and expenses are 

determined by several factors: on-balance-sheet risk, regional economic conditions, and 

other market conditions. These same factors are expected to play a significant role in the 

postmerger performance of acquiring banks. Ceteris paribus, merger survivors should realize 
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lower profits after a merger if they have underestimated the target's credit risk exposure. 

Although the causality in the relationship between efficiency and credit risk is unclear, we 

would expect efficient banks to have a better credit risk profile. 

The collapse of oil prices in the early 1980s serves as a vivid example of how exogenous 

economic shocks can severely strain the profitability of depository institutions. Nevertheless, 

a merger can be successful just because the survivor has the good fortune to be helped along 

by a strong regional economy. We would also anticipate that adverse macroeconomic shocks 

could have a negative impact on efficiency, although more subtle. We account for variations 

in regional economic conditions by including in the regression model the number of state 

business failures (ti.BUSFAIL). Differences in the local market structure are measured by 

the growth in MSA <leposits (DEPOS9 ), the growth in MSA concentration (CONC9 ), and 

the bank's growth in primary market share (SHARE9 ). 3 These MSA regressors, however, 

come at a small cost because we lose all acquiring banks that operate outside metropolitan 

areas. 

Bank-specific risk factors, in particular credit risk, play a critical role in determining 

bank performance, especially profitability. Credit risk should also be harmful to managerial 

efficiency as resources are drained away from more productive uses. To control for balance 

sheet risk, the regression model includes the changes in the loan ratio (ti.LOAN), nonac

crual loans (ti.NACC), core deposits (ti.CORE), and large deposits (ti.LARGE). Berger 

and Humphrey (1992) suggest that the relative quality of the target bank should influence 

postmerger profitability and efficiency. According to the efficiency hypothesis, an efficient 

acquirer can profit by restoring inefficient targets; the union of two badly managed banks, by 

3 We estimate market concentration using the Herfindahl0Hirschman index. The primary 

market represents the MSA where the head office of the bank is located. The market share 

is measured by the ratio of the pro forma bank's deposits to total MSA deposits. Here, 

we use only the branches of the acquirer and targets that are located in the same primary 

market. 
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Table 5 
. ·· Explaining postmerger performance: Multiple and onetime mergers 

Dependent Variable 
Explanatory t.XEFF t.SEFF ti.ROA t.NIEX 
CONSTANT -0.0216 0.0246 0.1149* -0.3282* 

(-1.26) (1.37) (3.82) (-1.97) 
t.NACC -0.0046 -0.1135* 0.0504* 

(-1.46) (-8.54) (7.34) 
ti.LARGE -0.0011 -0.0010 -0.0030 

(-0.93) (-1.80) (-1.22) 
ti.CORE 0.2270* -0.0175 0.0047 

(1.86) (-0.02) (0.92) 
ti.LOAN 0.0012* -0.0090* 0.0053* 

(1.65) (-2.43) (3.01) 
ti.BU SF AIL -0.0006 0.0051 0.0334 0.0005 

(0.09) (0.67) (1.029) (0.03) 
DISTANCE -0.2242 -0.3345 -2.803 0.4822 

(-1.05) (-0.29) (-0. 77) (0.27) 
OVERLAP 0.0071 0.0441 0.0645 0.0061 

(0.71) (1.60) (0. 73) (-1.45) 
BANK9 0.0583*** 0.1010* 0.2847* -0.5277* 

(5.94) (3.13) (2.34) (-10.1) 
EMPLOY9 -0.0861 *** 0.0235 -0.2182 0.5283* 

(-7.31) (0.48) (-1.33) (7.17) 
MARKET9 0.0068 -0.0959 0.4966* 0.0495 

(0.33) (-1.44) (2.39) (-0.45) 
CONCET9 0.0108 0.0047 -0.0586 0.0100 

(1.4 7) (0.15) (-0.55) (0.21) 
SHARE9 0.0114 0.0067 0.1202* -0.0463* 

(1.55) (0.42) (2. 75) (-2.05) 
XEFFd -0.0179 

(-1.18) 
SEFFd 0.0016 

(0.05) 
ROAd 0.4885* 

(3.39) 
NIEXd -0.1057* 

(-1.91) 
fl,2 0.126 0.112 0.559 0.667 
NOBS 438 101 127 103 

NOTES: The symbols (*), (**), and (***) denote statistical significance at the 10, 5, 
and 1 percent level, respectively. FDIC-assisted mergers were excluded. The operator A 
represents the change from before and after the merger. The premerger period for ROA 
and NIEX was defined from 1 to 4 quarters before the merfer. For XEFF and SEFF, 
which are measured on an annual basis, the premerger perio was 5 to 8 quarters before 
the merger. In both cases the postmerger period was defined 9 to 16 quarters after the 
merger. 



(Table 5 continued) 

ROA = return on assets (percent) 

NIEX = noninterest expense ratio (percent) 
XEFF= X-efficiency as defined by equation (7)(decimal) 

SEFF = scale efficiency as defined by equation (10) ( decimal) 
NACC = nonaccrual ratio (percent) 
LARGE= ratio of large deposits (percent) 

CORE = core deposit ratio (percent) 

LOAN = loan ratio (percent) 
BUSFAIL = state business failures (millions) 
DISTANCE= distance between target and acquirer (projected radial coordinates) 

OVERLAP = deposit overlap between target and acquirer ( decimal) 
BANK9 = growth of bank in terms of deposits (decimal) 

EMPLOY9 = growth in employment (decimal) 

XEFF d = premerger weighted difference in XEFF between target and acquirer (decimal) 
RO Ad = premerger weighted difference in ROA between target and acquirer (percent) 

SEFF d = premerger weighted difference in SEFF between target and acquirer (decimal) 

NIEXd = premerger weighted difference in NIEX between target and acquirer (percent) 



contrast, is not expected to yield any benefits. An alternative interpretation to the efficiency 

hypothesis holds that acquirers can be weakened by the inefficiencies of the acquired bank. 

To evaluate the importance of relative performance, the regression model employs variables 

measuring the differences in X-efficiency (XEFFd), scale efficiency (SEFFd), profitability 

(ROAd), and operating costs (NIEXd)-

Another motive for mergers, often suggested by bank analysts, is that in-market com

binations offer an effective way to decrease excess capacity by allowing acquirers to close 

overlapping branches. This means that the potential for success depends on the relative 

market location of targets and acquirers. A measure of branch overlap between target and 

acquirer (OVERLAP) is computed from the ratio of branch deposits located in the same 

county. The distance between targets and acquirers (DISTANCE), computed from their 

respective county midpoints, offers a more direct measure of geographic association. Fi

nally, the postmerger willingness of acquiring banks to grow and restructure is measured by 

the acquirer's pro forma percentage growth in deposits (BANK9 ) and pro forma increase in 

employment (EMPLOY 9 ). 

Table 5 presents the regression estimates for onetime and multiple mergers. As ex

pected, credit risk, represented by the ratio of nonaccrual loans, is crucial to bank earnings 

and costs. Surviving banks that incur an increase in nonaccrual loans, either because of the 

merger or as a result of any other bad decision, suffer a substantial deterioration in post

merger profitability. A surge in nonperforming loans also leads to .higher operating costs. 

The rise in costs stems from lost resources devoted to foreclosing bad loans, recovery costs, 

and other loan-restructuring expenses. Our analysis also shows that a higher loan-to-assets 

ratio increases operational cost because lending products are more labor intensive relative 

to other holdings such as securities and cash. 

Bank growth is also a significant determinant of operating costs and profitability. Banks 

unable to control employment growth suffer a rise in operating costs after the merger. Re

cently, several bank consultants and analysts have argued that consolidations offer the most 
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practical alternative to downsizing. Mergers entail a major restructuring of the participat

ing banks and thus provide an opportunity for drastic cuts that otherwise would not be 

implemented. Many of the megamergers completed in the late -1980s and early 1990s have 

been accompanied by ambitious plans to restructure and cut costs. For instance, in 1992 

Bank America Corporation declared that it would trim approximately 10,000 to 12,000 jobs 

after its merger with Security Pacific, a cut that represented more than 10 percent of the 

proforma employment. 

The profit and cost equations serve as a useful benchmark by confirming that risk factors 

generally have the anticipated effect. Unfortunately, this consistency is not so ·evident in 

the X-efficiency and scale efficiency regressions. Both regression equations have a low R 2 

with just a few variables showing any statistical significance. One such variable is bank 

growth that exhibits a positive and statistically significant association with the postmerger 

X-efficiency of merger survivors. This result implies that acquirers that continue to expand 

after a merger achieve a higher level of X-efficiency. In the same spirit, we find that merger 

survivors unable to contain employment growth suffer a loss in X-efficiency. Market overlap 

(OVERLAP) and the distance between the target and acquirers (DISTANCE), variables 

that were included to capture the effect of in-market mergers, are generally not significant. 

These results suggest that there are no apparent benefits to in-market mergers. A recent 

study by Rhoades (1993) also finds that horizontal (in-market) mergers during 1980-86 

did not improve total cost. Bank analysts have touted in-market mergers as the most 

effective method of consolidation, contending that survivors can eliminate many of the 

overlapping branches. Although in theory horizontal mergers should allow acquirers to 

discard overlapping operations and branches, there is little evidence that surviving banks are 

doing so. Peristiani (1993) has found that merger survivors are reluctant to close branches 

after a merger. The study estimates the growth in branches by comparing the number of 

branches following the last merger with a pro forrna level that encompasses all takeovers. 

This comparison reveals that in multiple mergers the number of branch offices increased by 
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11 percent per year. 

An interesting outcome of our regression analysis is the finding that the relative per

formance of targets and acquirers plays a significant role in the postmerger performance of 

merger survivors. The difference between acquirers and targets is particularly important 

in postmerger profitability and operating expenses. The positive coefficients on ROAd and 

SEFF d and the negative coefficient on NIEXd suggest that acquiring banks would realize 

higher gains in profitability, scale efficiency, and operating costs if they absorb underperform

ing targets. These findings appear to suggest that mergers are more beneficial to acquiring 

banks when the performance gap between targets and acquirers is wide. More precisely, 

mergers in which the acquirer is a much better performer than the target lead to· significant 

improvements when compared to all other mergers. 

5. CONCLUSION 

This paper investigates the effect of mergers on the efficiency and financial performance 

of merger survivors. In particular, the study focuses on X-efficiency and scale efficiency. 

More comprehensive than earlier efforts, our study investigates all bank mergers that oc

curred between 1980 and 1990. The merger population is classified according to three basic 

categorie,: intrastate mergers, BHC consolidations, and FDIC-assisted mergers. 

A pre- and postmerger comparison of merger partners reveals that surviving banks 

realize a small but significant decline in pro forma X-efficiency two to four years after the 

merger. Therefore, it appears that during the 1980s, mergers were not beneficial to banks in 

terms of X-efficiency. Our analysis shows that acquiring banks achieve moderate improve

ments in scale efficiency and profitability. These pro forma gains are stronger for multiple 

acquirers, especially those involved in FDIC-assisted mergers. However, the comparisons 

also reveal that in most instances the control group achieves similar improvements in bank 

performance. Finally, BHC consolidations do not appear to offer any benefits to the hold

ing parent. This result suggests that the one-bank organization with numerous branches is 

perhaps not superior to a multibank holding structure. 
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Regression analysis reveals that the profitability and operating cost performance of 

surviving banks after the merger is greatly influenced by balance sheet attributes and other 

bank characteristics. However, we observe no such factors influencing scale efficiency and 

X-efficiency. Another important finding of the regression analysis is that in-market mergers 

yield no significant improvements in postmerger performance. 

The question whether mergers can improve profitability, lower costs, and increase the 

efficiency of the banking sector has attracted considerable attention. Recent studies have 

been somewhat critical of consolidation, concluding that mergers are ineffective as a re

structuring tool. Although our results are somewhat more favorable to mergers, we are not 

implying that all combinations are unconditional successes. Rather, we believe that, on 

average, banks participating in certain types of mergers may realize some benefits in scale 

efficiency, profitability, and operating cost. The degree of the postmerger success depends 

on the ability of surviving banks to avoid any unnecessary increases in nonperforming loans 

and on their ability to reorganize the acquired bank. Moreover, we should note that mergers 

are not the sole means of lessening overcapacity. As suggested by the analysis of a group of 

control banks that did not participate in mer_gers, banks can achieve the same end through 

internal cutbacks and reorganization. 
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