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Abstract

Recent evidence suggests that announcements of bank holding company acquisitions result in wealth transfers

from the bidding to target shareholders. Empirically, this is demonstrated through ®ndings of negative average

abnormal returns to bank holding company acquirers and positive average abnormal returns to targets on

announcement. Using a sample of acquisitions from the early 1990sÐa period marked by the removal of

signi®cant geographic entry barriersÐthis paper reexamines the issue by applying a general statistical model to

the event study framework to more precisely measure abnormal returns. In particular, we model returns according

to the GARCH process to control for time-varying volatility. With respect to the unconditional distributions of

acquirer and target abnormal returns, our ®ndings are consistent with prior research. Further investigation into the

conditional distribution of acquirer returns ®nds that, on announcement, interstate acquisitions using the purchase

method of accounting actually increased shareholder wealth for acquirers (on average) by 1.44%. However, over

a longer event horizon, the most important determinants of acquirer abnormal returns appear to be the relative size

of the transaction and the method of accounting.

1. Introduction

Historically, legal restrictions on the ability of bank holding companies to expand

geographically have had a major in¯uence upon the structure of commercial banking in

the United States. Over the last decade, however, states systematically have liberalized

their interstate banking laws to allow greater access to out-of-state institutions. This policy

change, coupled with a generally pro®table banking climate, has resulted in a record level

of merger activity in the 1990s.

In theory, bene®ts from banking consolidation are accrued through either cost

reductions, revenue enhancement, or portfolio diversi®cation. Also, in an ef®cient capital

market, the net present value of all future expected bene®ts from an acquisition are

incorporated into the stock prices of the acquirer and target on announcement. Some

evidence supports this ``wealth maximization hypothesis'' through the ®nding of positive

abnormal returns around announcement days for bank holding company acquirers (e.g.,

Desai and Stover, 1985; James and Weir, 1987).1 However, recent event studies have

found a negative and statistically signi®cant announcement effect (e.g., Hannan and

Wolken, 1989; and Baradwaj, Dubofsky, and Fraser, 1992). This indicates that, on



average, the market perceives bank managers as overpaying for their targets, which is

inconsistent with wealth maximization. This ®nding is robust to variation in the target-to-

bidder asset ratio, the method of payment, as well as whether the acquisition is

characterized as intrastate or interstate (Baradwaj et al., 1992). Efforts to explain the

negative impact on returns typically center on Jensen and Meckling's (1976) theory of

agency costs, whereby managers may engage in mergers that bene®t themselves at the

expense of the ®rm's stockholders. In fact, Allen and Cebenoyan (1991) ®nd that stocks of

bank holding company acquirers with both greater insider and institutional share

ownership outperform their peers around the announcement.

Evidence concerning returns to target bank holding companies is limited. Similar to

®ndings for other corporate mergers and acquisitions, target bank holding companies appear

to earn positive and statistically signi®cant abnormal returns around the announcement

(e.g., Hannan and Wolken, 1989; and Cornett and De, 1991b). However, these new

combinations do not appear to create new wealth; but rather they simply transfer wealth

from the acquiring shareholders to the target shareholders (Hannan and Wolken, 1989).

In view of the con¯icting empirical results concerning returns to bank holding company

acquirers and the limited evidence regarding targets, this paper uses event study methods

to reexamine the wealth maximization hypothesis using an updated sample of bank

holding company acquisitions announced between 1990 and 1993. Because this daily

sample follows the lifting of many interstate banking restrictions, the effect of acquisitions

on bank holding company returns can be examined in the absence of most market

distortions created by legal barriers to entry. We also examine the impact of acquisition

announcements on bank holding company returns using a statistical framework that is

more general than that used in previous studies. In particular, we use the generalized

autoregressive conditional heteroscedasticity (GARCH) model to construct measures of

abnormal returns and error variances around the event announcement by conditioning on

the past behavior of returns. The empirical studies noted previously, based on the work of

Brown and Warner (1980, 1985), project returns and sample variances over the event

window without using the information contained in the time-series properties of individual

and market returns.

The paper is organized as follows. Section 2 describes the data. Section 3 demonstrates

how abnormal returns are constructed using the bivariate-GARCH scheme. Section 4

examines cross-sectional variation in standardized abnormal returns. Conclusions are

presented in the ®nal section.

2. Data

The primary data employed in this paper are daily stock returns of bank holding companies

involved in acquisitions during the sample period from January 1990 through December

1993. We obtained a complete listing of acquisition announcements and completions

through SNL Securities' Bank Mergers and Acquisitions, along with cross-sectional data

concerning the terms of each sample transaction and characteristics of the banking ®rms.

Ownership data, which are used to measure the extent of managerial and institutional

ownership, are collected from Compact Disclosure. The daily stock return data are
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obtained from the Center for Research in Security Prices (CRSP). Both the individual

return series and the CRSP value-weighted index used to proxy the market return are

adjusted for distributions, such as stock splits and dividends.2

To re®ne the sample, we impose additional selection criteria. First, the sample includes

only bank holding companies that had publicly traded common stock on either the NYSE,

ASE, or the NASDAQ exchange at the time of an acquisition. Second, the ``acquirer

sample'' includes only acquisitions for which the asset size of the target institution is at

least 10% that of the acquirer.3 Third, mergers-of-equals (as de®ned by SNL Securities)

are excluded. Fourth, uncompleted acquisitions, branch or thrift purchases, or takeovers of

failing institutions are omitted from the sample. Last, multiple acquisition announcements

by the same institution are allowed, except in cases where estimation could be

compromised by the inclusion of an event.4 Ultimately, the ``acquirer sample'' includes 54

acquisition announcements by 52 banking organizations. However, because the vast

majority of targets during this period were small, the ``target sample'' includes only 19

such announcements. Our analysis of the target bank holding companies is limited further

by the fact that only 10 of these institutions match up with the 54 deals included in the

``acquirer sample.'' A complete list of the sample transactions and their announcement

dates can be found in table 1.

Table 1. Sample of acquisitions, 1990±1993

Acquirer Target Announcement

A. Acquirer Sample

First Colonial (IL) York State Bank (IL) 2/5/1990

First Hawaiian (HI) First Interstate (HI) 2/6/1990

Key Centurian (WV) Spectrum Financial (WV) 4/24/1990

Norwest Corporation (MN) United Denver (CO) 7/26/1990

Firstar Corporation (WI) Banks of Iowa (IA) 8/6/1990

Firstbank of Illinois (IL) Central Banc System (IL) 2/11/1991

River Forest Bancorp (IL) Aetna Bancorp (IL) 2/19/1991

Wilmington Trust (DE) Sussex Trust (DE) 4/12/1991

Wesbanco (WV) Albright Bancorp (WV) 4/12/1991

Union Planters Corp. (TN) Fidelity Bancshares (TN) 5/15/1991

Wachovia Corporation (NC)* South Carolina National (SC) 6/24/1991

NCNB Corporation (NC) C&S/Sovran (VA) 7/22/1991

Worthen Banking Corp. (AR) First National Bank (AR) 7/22/1991

BankAmerica (CA)* Security Paci®c (CA) 8/12/1991

Associated Banc Corp. (WI) F&M Financial Services (WI) 8/19/1991

First of America (MI) Security Bancorp (MI) 9/12/1991

Society Corporation (OH)* Ameritrust Corp. (OH) 9/13/1991

United Bankshares (WV) Summit Holding Corp. (WV) 10/21/1991

Vallicorp Holdings (CA)* Paci®c Bancorp (CA) 10/29/1991

CNB Bancshares (IN) Indiana Bancshares (IN) 10/31/1991

Mercantile Bancorp (MO) Ameribanc (MO) 11/12/1991

City Holding Company (WV) Home Bancorp (WV) 11/21/1991

Peoples First Corp. (KY) Bank of Murray (KY) 11/29/1991

Amcore Financial (IL) Dixon Bancorp (IL) 12/17/1991

First Bank System (MN) Bank Shares, Inc. (MN) 1/16/1992

Dauphin Deposit Corp (PA) FB&T Corporation (PA) 1/27/1992
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Table 1. (continued)

Acquirer Target Announcement

ONBAN Corp (NY) Merchants/Union (NJ) 2/24/1992

First Empire State (NY) Central/Endicott (NJ) 2/24/1992

Boatman's Bancshares (MO) Sunwest Financial (NM) 3/5/1992

Key Corp. (NY)* Pugent Sound Bancorp (WA) 3/9/1992

Banc One (OH) Team Bancshares (TX) 3/23/1992

BancorpSouth (MS) Volunteer Bcshares (TN) 4/2/1992

Synovus Financial (GA) First Comml. Bcshares (AL) 4/7/1992

Barnett Banks (FL) First Florida (FL) 5/18/1992

First Midwest Corp. (IL) West Central Illinois (IL) 6/1/1992

Westamerica Corp (CA)* Napa Valley Bancorp (CA) 7/28/1992

Integra Financial (PA)* Equimark Corp (PA) 7/30/1992

Hawkeye Bancorp (IA) First Dubuque Corp. (IA) 8/27/1992

United Missouri Bcshares (MO) CNB Financial Corp. (KS) 9/10/1992

First Union Corp (NC) Dominion Bancshares (VA) 9/21/1992

Nationsbank Corp. (NC)* MNC Financial Inc. (MD) 2/18/1993

F&M National Corp. (VA) Harvest Bancorp (VA) 3/15/1993

BT Financial Corp. (PA) FirstSouth Bancorp (PA) 3/16/1993

Trans Financial (KY) Trans Kentucky (KY) 3/25/1993

Meridian Bancorp (PA) Commonwealth Bcshares (PA) 3/30/1993

Bank South Corp (GA) Barnett Banks (GA) 4/15/1993

Chemical Finl Corp.(MI) Key State Bank (MI) 5/13/1993

First Security Corp. (UT) First National Financial (NM) 5/18/1993

First Commercial Corp.(AR) TX Comm & Stone Fort (TX) 6/8/1993

Corestates Financial (PA)* Constellation Bancorp (NJ) 8/2/1993

Mercantile Bancorp (MO)* United Postal Bancorp (MO) 8/17/1993

Wesbanco (WV) First Fidelity Bancorp (WV) 8/26/1993

Suffolk Bancorp (NY) Hamptons Bancshares (NY) 9/7/1993

Marshall and Ilsley (WI) Valley Bancorp (WI) 9/20/1993

B. Target Sample

Magna Group (IL) Landmark Bancshares (MO) 10/23/90

Wachovia Corporation (NC)* South Carolina National (SC) 6/24/1991

BankAmerica (CA)* Security Paci®c (CA) 8/12/1991

Society Corporation (OH)* Ameritrust Corp. (OH) 9/13/1991

Vallicorp Holdings (CA)* Paci®c Bancorp (CA) 10/29/1991

NBD Bancorp (MI) Summcorp (IN) 12/20/1991

Corestates Financial (PA) First Peoples (NJ) 2/14/1992

Key Corp. (NY)* Pugent Sound Bancorp (WA) 3/9/1992

Banc One Corp. (OH) Valley National Corp. (AZ) 4/14/1992

Westamerica Corp (CA)* Napa Valley Bancorp (CA) 7/28/1992

Integra Financial (PA)* Equimark Corp (PA) 7/30/1992

Bank of New York (NY) National Community Banks (NJ) 1/29/1993

Nationsbank Corp. (NC)* MNC Financial Inc. (MD) 2/18/1993

Banc One Corp. (OH) FirsTier Financial (NE) 4/19/1993

PNC Bank Corp. (PA) First Eastern Corp (PA) 7/27/1993

Corestates Financial (PA)* Constellation Bancorp (NJ) 8/2/1993

Mercantile Bancorp (MO)* United Postal Bancorp (MO) 8/17/1993

Comerica (MI) Paci®c Western (CA) 9/9/1993

AmSouth Bancorp (AL) Fortune Bancorp (FL) 9/13/1993

* Included in acquirer sample.
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3. Constructing abnormal returns

In this section, we discuss how security abnormal returns are calculated around the event

day (i.e., the day on which an acquisition is announced). For the period around a given

event date (the event window), abnormal returns are de®ned to be the daily realized return

for each security, net of the estimated expected return, conditional on the market return;

that is, an abnormal return is measured as the residual from the market model. The market

model controls for systematic ¯uctuations in individual securities. Rather than directly

estimating a regression of individual returns on the market return, which restricts the

return's ``beta'' to be constant, we estimate the joint probability density function of

individual bank holding company returns and the market return, conditional on past

realizations of the process. From the joint density, we infer the conditional moments

implied by the market model. Thus, the slope coef®cient can vary with past information.

We estimate the joint density of individual and market returns in the following manner.

Let Zit denote the vector containing the daily return of bank holding company i and the

market return on day t:

Zit � rit

rmt

� �
�1�

We assume that, conditional on past realizations of this process, Zit is bivariate normal:

ZitjItÿ1 N�mt;Ht� �2�
where

Itÿ1 � �Zitÿ1; Zitÿ2; . . .�; mt � mit

mmt

� �
; and Ht � hiit himt

hmit hmmt

� �
Furthermore, we parameterize the process, conditional on Itÿ1, as

rit � mit � uit � ai0 � ai1ritÿ1 � uit �3�
rmt � mmt � umt � am0 � am1rmtÿ1 � umt

and

hiit � ci0 � ci1u2
itÿ1 � ci2hiitÿ1 �4�

hmmt � cm0 � cm1u2
mtÿ1 � cm2hmmtÿ1

himt � cim�hiit6hmmt�1=2

That is, the elements of Zit are AR(1) processes with a multivariate GARCH(1, 1)

covariance structure (Engle, 1982; Bollerslev, 1986). To ensure tractability of the

estimation procedure, we impose diagonality of the GARCH coef®cient matrices, as in

Bollerslev, Engle, and Wooldridge (1988), to reduce the number of parameters. We also

use Bollerslev's (1990) constant correlation covariance structure to guarantee the

invertibility of the conditional covariance matrix. We estimate the parameters of the joint
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density by maximizing the following likelihood function using the algorithm of Berndt,

Hall, Hall, and Hausmen (1974) over the estimation period:

L�y� � ÿ0:5 ln jHtj ÿ 0:5u0tH
ÿ1
t ut �5�

The abnormal return is appropriate for evaluating the impact of acquisition

announcements on shareholder wealth. This is the return net of that predicted by the

market model, which relies on the distribution of rit conditional on rmt. However, the

moments of this conditional distribution can be inferred directly from the preceding

parameters of the joint (marginal) density. For example, the conditional mean for the one-

step-ahead return is

E�ritjrmt; Itÿ1� � �mit ÿ bitmmt� � bitrmt �6�
where

bit � himt=hmmt

and the one-step-ahead conditional variance is

E�rit ÿ E�ritjrmt; Itÿ1��2 � hiit ÿ �h2
imt=hmmt� �7�

K-step ahead analogs to (6) and (7) will be used to determine abnormal returns around

an event. Assume that we have a pre-event sample on Zit for company i ranging from

t � 1; . . . ; T and that the event occurs at time T � k. We then de®ne the abnormal return on

the event day as the realized daily return on that day less the expected return conditional on

the realized market return at T � k and past realizations up to time T:

ARiT�k � riT�k ÿ E�riT�kjrmT�k; IT� �8�
We also estimate cumulative abnormal returns (CAR) as

CARiT�k �
Xk

j�1

ARiT�j �80�

To control for heteroscedasticity across companies, we report standardized abnormal

returns (SAR):

SARiT�k �
ARiT�k������������������������������������������

var�ARiT�kjrmT�k; IT�
p �9�

SCARiT�k �
CARiT�k����������������������������������������������

var�CARiT�kjrmT�k; IT�
p �90�

We directly estimate the marginal parameters in (2), (3), and (4) based on the sample size

T, then use these parameters to construct (9) and (90). The appendix makes explicit the link

between standardized returns and the estimated parameters.

The typical method, as outlined in Brown and Warner (1980, 1985), marginalizes

over Itÿ1 to estimate b̂ and abnormal returns. Consequently, this approach makes ef®cient

use of sample information for forecasting only if: ai1 � am1 � 0; ci1 � cm1 � 0; and
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ci2 � cm2 � cim � 0. In light of the extensive ®ndings that these coef®cients are not 0 for a

wide variety of high-frequency ®nancial market data, Brown and Warner's method can

ignore potentially important persistence in the return processes when constructing

abnormal returns around events. This persistence also has implications for hypothesis

testing as our model may be able to control for (at least some) event-induced variance. In

short, by conditioning on past realizations of equity returns, our approach can adequately

control for systematic ¯uctuations in returns when examining the impact of economic

events.

We estimate the model described by eq. (3) and (4) for each bank holding company

security over a sample ranging from 250 trading days to 10 trading days prior to its

acquisition announcement (241 observations). The results (not reported to economize on

space) suggest that accounting for serial dependence in variance is potentially important.

Despite the relatively short time-series sample, in at least half the cases, GARCH effects

are statistically signi®cant, and (of these) most show a high degree of persistence in

variance.

Tables 2 and 3 report the mean standardized abnormal returns for an 11-day event

window (5 days prior to the event through 5 days beyond) and standardized cumulative

abnormal returns for the 11-day period for acquirers and targets, respectively.5 Our

primary interest lies in explaining the cross-sectional behavior of these realized returns.

This is the purpose of the next section.

4. Cross-sectional variation in SAR values

For each day in the event window, we test a number of hypotheses regarding the impact of

the event (i.e., the acquisition announcement) on standardized abnormal returns. The ®rst

set of tests relies on the unconditional distribution of these returns. These results are

presented for both the acquirers and targets. Given the inference from these results, a

second set of tests for the acquirer sample relies on regressions estimating the distribution

of standardized abnormal returns conditional on a number of ®rm characteristics. These

regressions control for other factors that cause variation in abnormal returns and therefore

are better able to distinguish among speci®c hypotheses.

Acquirer abnormal returns

We ®rst test the null hypothesis that the event has no impact on either the mean or the

variance of the distribution generating security returns. Under this null hypothesis, the

measures of standardized abnormal returns are independent and normally distributed with

0 mean and unit variance. Therefore, the statistic

z � �YT�k6N1=2 �10�
where �YT�k is the sample mean SAR or SCAR across bank holding companies over a

predetermined interval is a standard normal random variable.6 Using this test, we ®nd
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evidence (reported in table 2) of statistically signi®cant negative average abnormal

performance of ÿ 0.6233% on the announcement day. Cumulative standardized returns

also are negative over the entire event window.

The statistic in (10) tests the joint hypothesis that neither the ®rst or second moments are

affected by the event. However, if we wish to test the null hypothesis that only mean

abnormal returns are 0, we must allow for the possibility of event-induced variance. To

examine this possibility, we construct the following statistic under the null hypothesis that

the population abnormal return variance is equal to 1:

w2
Nÿ1 � �N ÿ 1�s2

T�k �11�
where s2

T�k � 1=�N ÿ 1�PN
i�1�YiT�k ÿ �YT�k�2 is the sample variance of each measure of

abnormal returns. The estimated variances and chi-squared statistics for values of SAR for

each of the 11-days in the event window and the 11-day SCAR are also reported in table 2.

We ®nd that there is increased variance on both the announcement day and one day

following the news. This result indicates that inferences based on the statistic (10) may be

incorrect in that it may reject the null hypothesis (0 mean abnormal returns) too often due

to the presence of event-induced variance.

Under the single null hypothesis that abnormal returns are drawn from a distribution

having a 0 mean, the following statistic suggested by Boehmer, Musumeci, and Poulsen

(1991) follows the t-distribution:

t � �YT�k

. ����������������������
�1=N�s2

T�k

q
�12�

This test allows for the presence of increased variance around announcement. Using the t-
test de®ned by statistic (12), announcement day returns and those for the entire event

window (the 11-day SCAR) remain negative and statistically signi®cant. These ®ndings,

Table 2. GARCH standardized abnormal returns for 54 acquiring bank holding companies

SAR (Event Date) Mean z-Statistic t-Statistic Variance Chi-Sqrd.

SAR(ÿ 5) ÿ 0.0429 ÿ 0.3153 ÿ 0.3119 1.0027 53.14

SAR(ÿ 4) ÿ 0.1892 ÿ 1.3903 ÿ 1.6055 0.7364 39.03

SAR(ÿ 3) ÿ 0.1660 ÿ 1.2199 ÿ 1.1809 1.0473 55.51

SAR(ÿ 2) ÿ 0.1445 ÿ 1.0619 ÿ 0.9167 1.3178 69.84

SAR(ÿ 1) 0.0427 0.3138 0.3664 0.7192 38.12

SAR(0) ÿ 0.6233 ÿ 4.5803** ÿ 2.5088** 3.2713 173.38**

SAR(1) 0.1657 1.2176 0.7482 2.5998 137.79**

SAR(2) ÿ 0.0356 ÿ 0.2616 ÿ 0.2680 0.9362 49.62

SAR(3) 0.2190 1.6093 1.6229 0.9650 51.15

SAR(4) 0.0667 0.4901 0.5057 0.9228 48.91

SAR(5) ÿ 0.1471 ÿ 1.0810 ÿ 1.2466 0.7382 39.12

CSAR (Event Dates)
CSAR(ÿ 5, 5) ÿ 0.3015 ÿ 2.2158** ÿ 1.9209*

* Statistically signi®cant at the 10% level.

** Statistically signi®cant at the 5% level.
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which are similar to those reported in the most recent studies of returns to bank holding

company acquirers, reject the wealth maximization hypothesis.7

Target abnormal returns

Next, we examine the distribution of target abnormal returns around announcement using

the statistics (10)±(12). Our primary ®ndingÐreported in table 3Ðis that our sample of

target bank holding companies earned substantial positive (and statistically signi®cant)

abnormal returns both on the announcement day and for the full 11-day event window. In

fact, target shares appreciated nearly 5% (on average) on announcement. However, this

small sample of 19 bank holding company targets exhibited signi®cant variation in these

abnormal returnsÐas measured by the announcement day sample variance of 23. These

®ndings are both consistent with theories of corporate acquisitions as well as previous

research concerning returns to bank holding company targets.

As mentioned earlier, 10 bank holding company acquisitions appeared in both the

``acquirer sample'' and the ``target sample.'' Table 4 reports the standardized abnormal

returns earned by the acquirers and targets for these 10 combinations both on

announcement and over the 11-day event window. On announcement, the 10 bank

holding company acquirers lost 1.82% of their value on average, nearly three times the full

sample mean. By contrast, the 10 targets earned 4.18% on average. Moreover, to describe

the net effect on shareholders for these acquisitions, we multiply the target values of SAR

by the ratio of the target's total assets to those of the acquirer to obtain approximate market

weights and then add this product to the acquirer SAR values. The results suggest the

possibility, as in Hannan and Wolken (1989), that the acquisitions are predicted to transfer

wealth from acquirers to targets, rather than create wealth. However, this is not ®rm

Table 3. GARCH standardized abnormal returns for 19 target bank holding companies

SAR (Event Date) Mean z -Statistic t -Statistic Variance Chi-Sqrd.

SAR(ÿ 5) 0.0138 0.0600 0.0822 0.5047 9.085*

SAR(ÿ 4) ÿ 0.0498 ÿ 0.2171 ÿ 0.2054 1.0585 19.05

SAR(ÿ 3) 0.7897 3.4421** 1.5772 4.5123 81.22**

SAR(ÿ 2) 0.3325 1.4493 0.7035 4.0205 72.37**

SAR(ÿ 1) 0.0539 0.2348 0.2559 0.7979 14.36

SAR(0) 4.7736 20.808** 4.2221** 23.010 414.17**

SAR(1) 0.0701 0.3057 1.1548 3.6942 66.50**

SAR(2) ÿ 0.3085 ÿ 1.3447 ÿ 1.1146 1.3789 24.82

SAR(3) 0.1794 0.7822 0.9275 0.6738 12.13

SAR(4) ÿ 0.4093 ÿ 1.7841* ÿ 1.8256* 0.9049 16.29

SAR(5) ÿ 0.2269 ÿ 0.9892 ÿ 1.0730 0.8053 14.50

CSAR (Event Dates)

CSAR(ÿ 5, 5) 1.1832 5.1575** 2.0502**

* Statistically signi®cant at the 10% level.

** Statistically signi®cant at the 5% level.

ABNORMAL RETURNS IN THE ACQUISITION MARKET 153



Ta
bl

e
4.

A
cq

u
ir

er
an

d
ta

rg
et

st
an

d
ar

d
iz

ed
ab

n
o
rm

al
re

tu
rn

s
fo

r
1
0

o
v
er

la
p
p
in

g
B

H
C

ac
q
u
is

it
io

n
s

B
H

C
A

cq
u
is

it
io

n
A

cq
u
ir

er
S

A
R

(0
)

T
ar

g
et

S
A

R
(0

)
R

el
at

iv
e

S
iz

e
T

o
ta

l
S

A
R

(0
)

A
cq

u
ir

er
C

S
A

R
(1

1
)

T
ar

g
et

C
S

A
R

(1
1
)

R
el

at
iv

e
S

iz
e

T
o
ta

l
C

S
A

R
(1

1
)

W
ac

h
o

v
ia

/
S

o
u
th

C
ar

o
li

n
a

N
at

.
ÿ

2
.1

3
ÿ

0
.1

5
0
.2

8
ÿ

2
.1

7
ÿ

0
.7

6
0
.0

0
0
.2

8
ÿ

0
.7

6

B
an

k
A

m
er

ic
a

/
S

ec
u

ri
ty

P
ac

i®
c

3
.0

9
4
.2

6
0
.7

1
6
.1

2
0
.0

2
0
.2

1
0
.7

1
0
.1

7

S
o

ci
et

y
/

A
m

er
it

ru
st

ÿ
2
.9

2
0
.9

7
0
.7

0
ÿ

2
.2

4
ÿ

1
.6

9
ÿ

0
.9

4
0
.7

0
ÿ

2
.3

4

V
al

li
co

rp
P
ac

i®
c

B
an

co
rp

ÿ
2
.1

5
1
1
.8

6
0
.4

2
2
.8

7
ÿ

0
.1

2
ÿ

2
.2

6
0
.4

2
ÿ

1
.0

8

K
ey

C
o

rp
/

P
u

g
en

t
S

o
u

n
d

ÿ
2
.2

6
7
.0

1
0
.2

1
ÿ

0
.7

8
ÿ

0
.7

2
2
.9

5
0
.2

1
ÿ

0
.1

0

W
es

ta
m

er
ic

a
/

N
ap

a
V

al
le

y
ÿ

3
.2

7
ÿ

2
.6

0
0
.4

5
ÿ

4
.4

3
ÿ

1
.9

1
0
.2

0
0
.4

5
ÿ

1
.8

2

In
te

g
ra

/
E

q
u

im
ar

k
ÿ

4
.4

5
ÿ

0
.2

5
0
.3

5
ÿ

4
.5

4
ÿ

2
.9

4
3
.4

5
0
.3

5
ÿ

1
.7

4

N
at

io
n

sb
an

k
/

M
N

C
F

in
an

ci
al

0
.3

2
6
.7

8
0
.1

4
1
.2

9
0
.0

3
1
.9

3
0
.1

4
0
.3

1

C
o

re
st

at
es

/
C

o
n

st
el

la
ti

o
n

ÿ
2
.9

4
1
3
.8

1
0
.1

0
ÿ

1
.5

6
ÿ

0
.4

0
0
.0

5
0
.1

0
ÿ

0
.4

0

M
er

ca
n

ti
le

/
U

n
it

ed
P
o

st
al

ÿ
1
.5

1
0
.0

7
0
.1

2
ÿ

1
.5

0
ÿ

0
.5

8
ÿ

0
.2

4
0
.1

2
ÿ

0
.6

1

A
v

er
ag

e
ÿ

1
.8

2
2
0

4
.1

7
6
0

0
.3

4
8
2

ÿ
0
.6

9
5
1

ÿ
0
.9

0
7
0

0
.5

3
5
0

0
.3

4
8
2

ÿ
0
.8

3
6
9

154 W. SCOTT FRAME AND WILLIAM D. LASTRAPES



evidence on this issue, given the inability to perform precise tests in view of the small

sample size.

Cross-sectional regressions

Because our ®ndings of negative returns to bank holding company acquirers are

inconsistent with wealth maximization, we further explore cross-sectional variation in

these returns. In fact, the main problem with statistical tests (10)±(12) is that cross-

sectional mean abnormal returns do not control for other exogenous factors that might

cause variation in the SAR values. Therefore, we estimate regressions of the following

form:

YiT�k �
X

diXi � ei i � 1; . . . ;N �13�
where Xi contains weakly exogenous variables. These variables include the ratio of target-

to-bidder assets (RELASSET); method of payment, described as the percentage of cash

used in the transaction (PERCASH); the percentage of insider ownership (INSIDE); the

percentage of ownership by large, outside blockholders (OUTSIDE); and dummy

variables indicating whether the deal was an interstate acquisition (INTERSTATE) and the

accounting method used in the transaction (PURCHASE).8 These variables are chosen

since they account for many effects considered in the literature. We now brie¯y discuss the

rationale for including these variables.

Inclusion of the ratio of target ®rm assets to those of the acquirer allows for the

possibility that the relative size of the acquisition affects returns (Asquith, Bruner, and

Mullins 1983). Two hypotheses concerning the relationship between the method of

payment used to ®nance an acquisition and bidder returns have been presented in the

literature. Cornett and De (1991b) note that both the ``bidder overvaluation hypothesis''

and the ``wealth redistribution hypothesis'' posit that ®nancial markets view stock-

®nanced purchases (relative to other forms of ®nance) negatively. First, if the acquiring

®rm's management has superior inside information that the existing assets of the bidder

are overvalued, it is more likely to use stock. Second, stock-®nanced acquisitions may

signi®cantly reduce the leverage ratio of the combined ®rm, making outstanding debt less

risky and redistributing wealth from stockholders to bondholders. Both hypotheses predict

a positive relationship between abnormal returns and PERCASH.

We also include independent variables that attempt to measure agency costs and

therefore the possibility that acquisition announcements have a negative impact on returns

because of perceived con¯icts of interest between insiders and stockholders of the

acquiring holding companies. In general, managerial ownership acts as an incentive for

managers to align their interests with those of shareholders, thereby mitigating agency

costs. However, the monotonicity of the relationship between increased managerial

ownership and ®rm value has been questioned. In particular, it is believed that over ``low''

ranges of managerial ownership a con¯ict-of-interest exists, whereby managers' personal

preferences are not aligned with those of shareholders. This effect is thought to be

mitigated over some ``intermediate'' range of managerial ownership. However, ``high''
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levels of managerial ownership may result in an entrenchment effect due to the increasing

ability of managers to make decisions without signi®cant shareholder pressure to

maximize ®rm value.

To allow for these potential nonlinearities in incentive compatibility, we construct three

variables to measure insider ownership (Morck, Schliefer, and Vishnay, 1988). Let w
denote the percentage of equity in the acquiring ®rm owned by management (insiders).

Three insider variables are included in the regressions:

INSIDE1 � w; 2for w50:05

� 0:05; 2for w > 0:05

INSIDE2 � 0; 2for w50:05

� wÿ 0:05; 2for 0:055w50:25

INSIDE3 � 0; 2for w50:25

� wÿ 0:25; 2for w > 0:25

INSIDE1, for example, captures cross-sectional variation in inside ownership for those

acquirers with very little inside ownership. A positive relationship between an insider

variable and returns implies that, over that particular range of insider ownership, greater

managerial ownership increases abnormal returns as incentive compatibility is enhanced.

Because institutions serve to reduce free riding by creating shareholder coalitions with

suf®cient power and incentive to actively monitor managerial action, it is likely that the

greater the percentage of institutional ownership experienced by a ®rm, the greater the ®rm

value. The variable OUTSIDE is included to account for this reduction in agency costs

(Allen and Cebenoyan, 1991).

In testing for differences in the average announcement effects between intrastate and

interstate acquisitions, two competing hypotheses arise. While potential risk reduction

opportunities available in an interstate merger (via loan portfolio diversi®cation) suggest

that they would provide more opportunities for positive abnormal returns, any (substantial)

cost savings or operating synergies resulting from these combinations are likely to be less

than for intrastate acquisitions. However, due to the relaxation of many interstate and

intrastate banking restrictions in the 1980s, these mergers may re¯ect similar phenomena

(Baradwaj et al., 1992).

The method of accounting used in the transaction can have a material impact on the

acquiring ®rms' shareholders. Using ``pooling of interests'' accounting, institutions

simply combine the assets of the target onto their balance sheet, while under the

``purchase'' method any premium paid to the target (above book value) is put on the

acquirer's balance sheet as goodwill and amortized over time. Currently, write-downs of

goodwill tend to reduce reported earnings but also reduce the ®rm's corporate income tax

liability, potentially resulting in a positive reaction to the purchase method of accounting.

However, this tax bene®t was not available prior to August 1993 and therefore is unlikely

to account for a different impact on returns in our sample.9 Nevertheless, there are other

possibilities for a differential effect. First, using a sample of tax-free non®nancial mergers,
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Davis (1990) found that the purchase method produced positive cumulative abnormal

returns for acquirers and that this method was pursued by relatively highly leveraged

acquirers as well as those in a stronger bargaining position relative to the target. Second,

U.S. Securities and Exchange Commission rules prohibit ®rms consummating a pooling-

of-interests merger from share repurchases. Third, corporate managers that are willing to

accept goodwill may be signaling to the market that they do not expect future earnings to

be signi®cantly affected.

To summarize, we estimate the following regression using ordinary least squares:

SARiT�k � d0 � d1RELASSETi � d2PERCASHi � d3INSIDE1i

� d4INSIDE2i � d5INSIDE3i � d6OUTSIDEi

� d7INTERSTATEi � d8PURCHASEi � eiT�k �14�

where eiT�k is assumed to be independent and identical and normally distributed with 0

mean and ®nite variance. Estimation results announcement day and 11-day cumulative

returns are reported in table 5.

The results in table 5 are helpful in understanding why abnormal returns are expected to

be negative upon announcement of a merger. The variables measuring relative asset size,

method of payment, and ownership structure have little power in predicting variation in

Table 5. Cross-sectional regression GARCH standardized abnormal returns for 54 acquiring bank holding

companies

SAR(0) CSAR(� 5, ÿ 5)

CONSTANT ÿ 1.4081 ÿ 0.0746

(ÿ 1.2859) (ÿ 0.1023)

RELASSET ÿ 0.9650 ÿ 1.3655

(ÿ 0.6175) (ÿ 1.3123)

PERCASH ÿ 0.0009 0.0029

(ÿ 0.1047) (0.4989)

INTERSTATE 1.2003** 0.1822

(2.0727) (0.4725)

INSIDE1 0.0980 ÿ 0.0279

(0.5001) (ÿ 0.2137)

INSIDE2 ÿ 0.0141 ÿ 0.0712**

(ÿ 0.2581) (ÿ 1.9557)

INSIDE3 0.0069 0.1210

(0.0605) (1.5987)

OUTSIDE ÿ 0.0129 0.0012

(ÿ 0.7691) (0.1091)

PURCHASE 1.6506** 0.6307

(2.3730) (1.3617)

R2 0.3511 0.2462

The Statistics are in parentheses.

* Statistically signi®cant at the 10% level.

** Statistically signi®cant at the 5% level.
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abnormal returns across mergers on the day of announcement (see the middle column of

table 5). However, the interstate merger and method-of-accounting variables are both

positive and signi®cantly different from 0, while the constant term is negative (but

signi®cant only at a 19% level of signi®cance). The latter implies a (weakly) signi®cant

negative impact on announcement day returns of 1.41% for intrastate mergers that use the

pooling method of accounting. However, the sum of the coef®cients on these dummy

variables and the constant term imply that mergers across state lines that use the purchase

method of accounting have an expected positive announcement effect on returns of about

1.44%, which is signi®cantly different from those mergers not in these categories.

Analysis of this subsample provides evidence for the wealth maximization hypothesis. The

negative impact of the intrastate/pooling sample evidently outweighs the latter in the

computation of the unconditional average SAR reported in table 2.

The cumulative effects of the announcement, reported in the ®nal column of table 5 tell

a somewhat different story. In the regression with CSAR as the dependent variable, the

constant term is small and insigni®cant, as is the dummy variable for interstate mergers.

These results are consistent with those reported by Baradwaj et al. (1992). The method of

accounting dummy remains positive, but is only marginally signi®cant, and the coef®cient

on relative asset size is negative and also marginally signi®cant (the marginal signi®cance

levels for these two tests are each about 17%, for a two-tailed test). This evidence suggests

that, ultimately, the market view of intrastate mergers is not as negative as on

announcement of the acquisition. However, the purchase method of accounting is

perceived to be positive over a longer horizon, although quantitatively smaller than on the

date of announcement. This result is consistent with the ®ndings of Davis (1990) for

non®nancial mergers. The market also perceives that the larger are the assets of the target

relative to acquirer, the more likely the merger will have a negative impact on the value of

the acquiring ®rm. This may be due to uncertainty surrounding the integration of the two

®rms.10

To ensure that our inferences are robust to the statistical model, we considered a

number of alternative measurements and speci®cations of the cross-sectional

regressions. These alternatives included (1) expanding the event window from 10

trading days prior to announcement to 30 days, (2) including dummy variables to

account for potential year effects of the announcements, and (3) including a dummy

variable for whether or not an acquirer's returns had GARCH effects to examine

whether time-varying volatility could play some role in explaining cross-sectional

variation in returns. None of these changes signi®cantly altered our inferences.

Furthermore, given the importance of the interstate and accounting method variables

on announcement, we split the sample along these lines. No additional information

was gained from doing this.

Overall, we interpret the evidence from the cross-sectional regressions as supporting the

wealth-maximization hypothesis. Although for certain mergers (intrastate and pooling)

returns signi®cantly fall on announcement, this negative impact is much weaker for

cumulative returns. The effects of direct proxies for agency costs have no quantitative

importance in explaining variation in abnormal returns. In fact, what seems to be most

important for announcement day and cumulative return variation across bank holding

company acquisitions is the method of accounting.
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5. Conclusion

This paper tests the wealth maximization hypothesis for a sample of large bank holding

company acquisitions announced between 1990 and 1993. To this end, a general statistical

model, which relies on the joint density of individual and market returns, is used to

construct abnormal returns. This model both accounts for conditional heteroscedasticity in

the asset return series and allows the market model parameters to be time varying.

Examining the unconditional distribution of standardized abnormal security returns for

our ``acquirer sample,'' we ®nd statistically signi®cant negative returns both on

announcement day and for the full 11-day event window. By contrast, target institutions

earn large, positive returns over the same period. Because the former results are in

violation of wealth maximization hypothesis, we also examine cross-sectional variation in

these abnormal returns. On announcement, we ®nd that interstate acquisitions and the use

of purchase accounting are viewed positively by the market. In fact, a combination with

both of these attributes increased shareholder wealth for acquirers (on average) by 1.44%.

However, for the 11-day cumulative abnormal returns, we ®nd that the relative size of the

transaction and the method of accounting are important. Speci®cally, the acquisition of

small bank holding companies using purchase accounting creates value for the

shareholders of the acquirer.

Appendix: Calculating abnormal returns

This appendix illustrates how standardized abnormal returns are constructed in (9) and

(90). In particular, we show how event-day abnormal returns depend on the estimated

parameters of the marginal joint density given in eqs. (2)±(4).

To determine (9), we need both the conditional mean of daily returns k days following

the estimation period and the conditional variance of abnormal returns. Using standard

rules of probability as in the derivation of eq. (6) and (7), the conditional mean is

E�riT�kjrmT�k0IT� � E�riT�kjIT� ÿ
cov�riT�k0rmT�kjIT�

var�rmT�kjIT�
6E�rmT�kjIT�

� �

� cov�riT�k0rmT�kjIT�
var�rmT�kjIT�

6rmT�k �A1�

and the conditional variance is

var�ARiT�kjrmT�k0IT� � var�riT�kjIT�ÿ
cov�riT�k0rmT�kjIT�2

var�rmT�kjIT�
�A2�

Using speci®cation (3) in the text, the conditional means in (A1) can be expressed as

EriT�kjIT � ai0�1� ai1 � a2
i1 � � � � � akÿ1

i1 � � ai1riT �A3�
ErmT�kjIT � am0�1� am1 � a2

m1 � � � � � akÿ1
m1 � � am1rmT �A4�
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Note that the parameters in (A3) and (A4) are estimated by eqs. (3) and (4) so that the

conditional means can be constructed from the sample.

To determine the variance terms in eqs. (A1) and (A2), note from eq. (3) that

var�riT�kjIT� � ET �riT�k ÿ E�riT�kjIT��2 �A5�
riT�k ÿ E�riT�kjIT� � akÿ1

i1 uiT�1 � akÿ2
i1 uiT�2 � � � � � ai1uiT�kÿ1 � uiT�k �A6�

var�rmT�kjIT� � ET �rmT�k ÿ E�rmT�kjIT��2 �A7�
rmT�k ÿ E�rmT�kjIT� � akÿ1

m1 umT�1 � akÿ2
m1 umT�2

� � � � � am1umT�kÿ1 � umT�k �A8�
From eq. (4),

hiiT�1 � ETu2
iT�1 � ci0 � ci1u2

iT � ci2hiT �A9�
hmmT�1 � ETu2

mT�1 � cm0 � cm1u2
mT � cm2hmT �A10�

himT�1 � ET �uiT�1umT�1� � cim�hiT�16hmT�1�1=2 �A11�
Equations (A7) and (A8) imply

var�rmT�kjIT� � �akÿ1
m1 �2ETu2

mT�1 � �akÿ2
m1 �2ETu2

mT�2

� � � � � a2
m1ETu2

mT�kÿ1 � ETu2
mT�k �A12�

But, by the law of iterated expectations,

ETu2
mT�k � ET �ET�kÿ1u2

mT�k� � EThmT�k for all k �A13�
Therefore, eq. (A12) can be rewritten

var�rmT�kjIT� � �akÿ1
mT �2hmT�1 � �akÿ2

m1 �2EThmT�2 � � � � � EThmT�k �A14�
To solve for the conditional expectations in (A14), we iterate on (A10). This implies

EThmT�k � cm0�1� �cm1 � cm2� � � � � � �cm1 � cm2�kÿ1� � �cm1 � cm2�khmT�1

�A15�
Substituting (A15) into (A14) yields the variance of the market return conditional on IT as

a function of the estimated parameters from (4) and (A10). The determination of company-

speci®c variance depends on (A5), (A6), and (A9) analogously.

The ®nal step is to estimate the covariance term that shows up in both (A1) and (A2).

cov�riT�k; rmT�kjIT� � ET ��riT�k ÿ EriT�kjIT��rmT�k ÿ ErmT�kjIT�� �A16�
Equations (A16), (A6), (A8), and (A11) and the law of iterated expectations imply
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cov�riT�k; rmT�kjIT� � ET�akÿ1
i1 akÿ1

m1 uiT�1umT�1� � ET�akÿ2
i1 akÿ2

m1 uiT�2umT�2�
� � � � � ET�uiT�kumT�k�
� akÿ1

i1 akÿ1
m1 him;T�1 � akÿ2

i1 akÿ2
m1 EThim;T�2

� � � � � EThim;T�k �A17�

Plugging in the speci®cation from (A11) yields

EThim;T�k � ETcim�hiT�khmT�k�1=2 � cimET�h1=2
iT�k�ET�h1=2

mT�k� �A18�

Next, due to the square root function, we cannot write this conditional expectation linearly

in EThiiT�k, as previously. As a result, we use the following approximation:

EThim;T�k � cim�EThiT�k�1=2�EThmT�k�1=2 �A19�

Now, (A15) and the analog for company-speci®c variance can be used in (A19) to get the

appropriate covariance (A17) as a function of estimated parameters.

To summarize, use (A3), (A4), (A14), and (A17) in (A1), then the result in (3) to get

abnormal returns. Then use (A14), its company-speci®c analog, and (A17) in (A2) to get

the conditional variance, which then is used in (9) to standardize the abnormal returns.

As expressed in (80), cumulative abnormal returns are simply the sum of abnormal

returns over a prede®ned interval. Using (A1) we have

CARiT�k � �riT�1 ÿ EriT�1jIT� � � � � � �riT�k ÿ EriT�kjIT�
ÿ biT�k�rmT�1 ÿ ErmT�1jIT� ÿ � � � ÿ biT�k�rmT�k ÿ ErmT�kjIT� �A20�

where biT�k is the ratio of the covariance of individual and market returns to the variance

of market returns conditional on IT as described in (A1). Moreover, (A6) and (A8) for

relevant values of k imply

CARiT�k � �1� a1 � � � � � akÿ1
1 �uiT�1 � �1� a1 � a2

1

� � � � � akÿ2
1 �uiT�2

� � � � � �1� a1�uT�kÿ1 � uiT�k ÿ ��biT�1 � biT�2am1

� biT�3a2
m1 � � � � � biT�kakÿ1

m1 �umT�1

� �biT�2 � biT�3am1 � biT�4a2
m2 � � � � � biT�kakÿ2

m1 �umT�2

� � � � � �bT�kÿ1 � biT�kam1�umT�kÿ1 � biT�kumT�k� �A21�

Because the forecast errors are serially and mutually uncorrelated, covariance terms

reduce to 0. Thus,
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var�CARiT�kjIT� � ETCAR2
iT�k

� �1� a1 � � � � � akÿ1
1 �2ETu2

iT�1 � �1� a1 � � � � � akÿ2
1 �2ETu2

iT�2

� � � � � �1� a1�2ETu2
T�kÿ1 � ETu2

iT�k

� �biT�1 � biT�2am1 � � � � � biT�kakÿ1
m1 �2ETumT�1

� � � � � b2
iT�kETu2

mT�k �A22�
Again, (A15) for appropriate values of k (along with the other results derived earlier)

implies that the variance of cumulative abnormal returns can be written in terms of the

estimated parameters of the joint density.
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Notes

1. More recently, Cornett and De (1991a) ®nd positive abnormal returns to bidding shareholders involved in

interstate bank holding company acquisitions.

2. The CRSP de®nes the return series as ``the change in the total value of an investment in a common stock

over some period of time per dollar of initial investment.'' The CRSP value-weighted index consists of

securities from the New York, American, and NASDAQ stock exchanges.

3. Inclusion of all acquisitions may create situations in which the effects on acquirers' stock prices are so small

as to be dominated by ``noise'' in that price. This, in turn, could bias our results toward ®nding 0 abnormal

returns. See Asquith, Bruner, and Mullins (1983).

4. Of course, this applies exclusively to the ``acquirer sample.''

5. The results presented in these tables are robust to both lengthening and shortening the estimation period.

6. It should be clear why standardized abnormal returns are used: While it is probable that idiosyncratic

returns from different companies are drawn from different distributions, we are interested in how the

acquisition announcement causes these distributions to change.

7. Although results using SAR values generated by the simple OLS approach also rejected wealth

maximization over this period, that approach yielded a larger mean announcement day SAR of ÿ 0.7334%.

8. PURCHASE = 1 if the transaction involved purchase accounting or 0 if the pooling method was used. There

are 24 transactions in our sample involving purchase accounting. INTERSTATE = 1 if the merging holding

companies were located in different states or 0 if the same state. There are 17 interstate acquisitions in our

sample.

9. This provision was enacted as part of the Omnibus Budget Reconciliation Act of 1993.

10. In this same regression, the coef®cient on INSIDE2 is signi®cantly negative but quantitatively unimportant.

As an aside, we also note that, when the coef®cient on the method-of-accounting variable is restricted to be
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0, the method-of-payment variable is signi®cantly positive. This may indicate that the importance of cash or

swap transactions in corporate acquisitions (Travlos, 1987) is due to other factors such as accounting

treatment.
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