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Abstract

This paper formulates a modification of the market model methodology
that allows direct testing for the impact of mergers on market model
parameters, while simultaneously estimating acquiring firm abnormal
stockholder returns. A large sample of merger events is stratified in
three ways: conglomerate versus nonconglomerate, stock versus cash
transactions, and by merger activity level. Results of prior studies are
examined for sensitivity to a failure to appropriately incorporate the
impact of merger on market model parameters. Results indicate that
negative drift in postannouncement returns for acquiring firms is partly
the result of parameter shifts.

Introduction

Many papers have addressed the impact of merger on acquiring firm
stockholders using variations of the market model or capital asset pricing model
(1,2,5,6,7,8,9, 13, 16, 18, 19, 21, 25, and 26]. Researchers have identified
a number of issues in connection with the application of this methodology, all
dealing with whether and how merger events impact the return-generating
processes of acquiring firms.

One problem that researchers generally have recognized is that a systematic
relationship between the merger event and measured market model parameters
could lead to biases in estimates of merger-related abnormal performanccﬁ
Concerns have arisen that the assumptions of parameter stationarity underlying
application of the market model may be invalidated by the events under study.
Numerous methodological conventions have been used for the estimation of
market model parameters. Among these are: estimation of parameters over an
interval that excludes a reasonable period surrounding the event under study;
distinction between pre- and postmerger intervals; and use of a moving window

1Mandelker [19] notes about an 8 percent decline in beta for 241 mergers;
Joehnk and Nielsen [11] report an insignificant decline for conglomerates and an
insignificant increase for nonconglomerates; Langetieg, Haugen, and Wichern
[14] report increases in beta.
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interval for parameter estimation, where the interval excludes the period for
which the abnormal return estimate is desired. Although these conventions may
mitigate the consequences of parameter nonstationarity, they will not eliminate
the problem when the firm in question participates in similar events during the
postmerger parameter estimation period.2

A second concern expressed by researchers is that the market model
methodology should yield estimates of abnormal performance that reflect only
the merger event under study, i.e., that the return series not be contaminated by
the presence of other significant corporate events. Thus, a sampling convention
employed in a number of early studies was the exclusion of mergers for which
the acquiring firm engaged in another significant acquisition for some specified
period (e.g., three years) before or after the event of interest. A problem with
this sampling convention is that the resulting samples of relatively inactive
acquiring firms may not be representative of the population of acquiring firms
[13, 14]. In recognition of this sampling problem, some recent studies have
focused exclusively on firms that were active acquirers and have developed and
tested hypotheses unique to this class of acquiring firms [2, 18, 21]. This group
of studies, however, made no systematic attempt to come to grips with the
potential event-induced nonstationarities in the return-generating process
underlying measured abnormal returns.

A third issue regarding the application of market model methodology to
merger events is whether the means of payment (financing) of an acquisition
significantly affects market model parameters of the acquiring firms, hence
measured abnormal returns at announcement dates as well as subsequent dates.
Again, studies investigating the relationship of means of payment to merger-
related returns have not addressed this issue fully [3, 8, 25, and 26].

A final question raised in recent research concerns apparently abnormal
postmerger returns to acquiring firms that have been documented by a number of
researchers. Malatesta [16] suggests failure to account for shifts in risk
parameters around the time of the merger as one explanation for these findings.
Other possible explanations mentioned by Malatesta are an inefficient securities
market and sample specific biases, e.g., choice of a sampling period that was
characterized by unanticipated increases in the frequency of antitrust litigation.

This paper utilizes an approach that allows direct testing for the systematic
impact of merger events on market model parameters, while simultaneously

2For example, Dodd and Ruback [5] use intercept and slope dummies to
determine whether individual firms experienced parameter shifts consequent to
tender offers. They decided to use both before and after parameter estimates 10
assess abnormal performance. They could not test for parameter shifts for many
firms in their sample due to data limitations, and their methodology did not
consider possible confounding of the effects of multiple events.
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estimating abnormal stockholder returns.3 These issues are examined in three
sampling periods and in the context of three means of differentiating merger
events: the conglomerate vs. nonconglomerate type classification, the medium
of exchange, and the merger activity level of the acquiring firm. The results are
compared to more conventional market model methodology,4 with emphasis on
postmerger abnormal retumns.

Evidence is found that mergers affect market model intercept and slope
parameters, but that the direction and magnitude of the impact is sensitive to the
sampling period. The magnitude of these effects does not appear to influence
substantially conclusions relating to overall merger announcement-related gains
to acquiring firm stockholders. Nevertheless, evidence is provided that failure of
conventional methodology to accommodate merger influences on market model
parameters may partially account for findings in some studies of postmerger
abnormal returns.

This paper develops a general model of the impact of merger events on the
return-generating process of acquiring firms. A significant advantage of this
approach is that it uses the historical record of merger activity and returns for
each acquiring firm in testing for the impact of merger, thereby accommodating
the fact that many acquiring firms engage in merger relatively frequently.

A Modified Market Model of Merger Effects
Suppose the returns on security j in period t are generated by the process
() Tjt=oji+ BjtTme + Ejt,

where:

3Recently, numerous researchers have shown how multiple regression
techniques may be applied in event studies. Unlike the present study, these
techniques involve variations of the seemingly unrelated regression (SUR)
model. See Thompson [24] and Malatesta [17] for comparisons of these
approaches with the more traditional residuals technique and Schipper and
Thompson [22] for an example of an application to event studies.

4This paper uses the phrase conventional market model methodology
throughout in reference to approaches that utilize regression or forecast errors
generated from any variation of the market model or CAPM as measures of
event-related abnormal returns. Examples of the use of conventional
methodology are {1, 2, 5,6, 7,9, 11, 13, 16, 19, and 21]. To the extent that
other methodologies (e.g., the mean-adjusted returns approach) rely on
benchmarks established without due consideration of the impact of the event on
the benchmark, many of the concerns raised above remain valid.
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?jt,?mt excess returns on security and a market index portfolio,

respectively;
ajrand Bjy = firm and period specific parameters; and
Ejt = arandom noise term;
COV(Ejt,?mt) = 0
Lett=1,..., Hindex the periods over which returns are measured for

estimation of market model parameters according to

-~ A - -
) Tj=04+ é\jrmt +ejt,

where:

&j, ﬁ\j = the market model intercept and slope coefficient estimates (by
OLS) for security j, and

€jt = the market model residual for security j in period t.

Suppose for each security j, a sequence of similar events, e.g., mergers, occurs
over the estimation period, t = [1, ..., H]. Let Djt be a dummy variable such
that Dj¢ = 1 if firm j experiences such an event in period t and Djt = 0 if firm j
does not experience such an event in period t. Suppose further that the similar
events affect returns on security j and the stochastic process generating returns on
security j in the following ways:

(i) Security j realizes an abnormal return of amount z in the month in
which the event occurs, so that Ejt =€ jt + zDjt, where e jt is a random
noise term;

(ii) The merger results in a shift in the market model intercept parameter,
ie., ot = jt-1 + AaDjg; and

(iii) The merger results in a change in the firm's systematic risk;
ie., Bjt = Bj,t-1 + ABDjt.

Effects (i} and (iii) posited above are recognized in the literature and have
simple economic interpretations that are consistent with the capital asset pricing
model. The Aa effect, however, does not have an easy interpretation within a
single factor CAPM context. According to the CAPM, ajt should be zero for
all t. Nevertheless, empirical studies regularly document nonzero intercepts.
Negative market model intercepts, as well as decreases in the intercepts,
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generally are interpretad as adverse to the welfare of stockholders, because, ceteris
paribus, they imply a lower level of return per unit of risk.d

The effects of the events on the coefficients aj and Bj are cumulative,
given that Aa and A are constants, and the true coefficients of equation (1) for
the period t = [1, . . ., H] may be defined recursively as follows:

t
() aj=ajo + Ao E___‘,l Djs = ajo + AaCjq

and

i
@) Bji=Bjo+aB Z] Djs = Bjo + ABCij,
S=

where:

Cjt = the cumulative number of events for firm j through period 1.6

5Security returns may be generated by a multifactor CAPM or by a more
general APT process. For example, ignoring merger event effects, suppose that
true returns are given by

Fju=aj+ Byjr 1o+ B2jTae + Ejt,

where r1¢ and rp; are orthogonal. If the parameters aj and B1 j are estimated from
the misspecified model given by equation (2), then it easily may be shown that

E(0j) = o) + B2iE(r2).

It follows that a change in the intercept term in equation (2) may be decomposed
into three elements:

E(Aj) = A + (AB2E(r2) + B2j(AE(r2)).

Thus, finding an intercept effect may be explained by either changing volatility
with respect to an omitted factor (AB2;), a change in the level of an omitted
factor (AE(r3)), or some combination o\L the two, as opposed to finding a pure
intercept effect (Aaj).

6The effects of an event on market model parameters are modeled as
permanent effects as presented in conditions (ii) and (iii) and equations (3) and
(4). It is a simple matter to redefine them as transitory, e.g., assume that the
impact on ¢ lasts for only 12 months, after which o reverts to its original level.
Such a redefinition of the event effects implies a straightforward redefinition of
Cjt. Some empirical findings to be reported later reflect on the choice between
permanent or transitory effects. Additionally, the beta effect was modelled as
proportional to the magnitude of the firm's premerger beta coefficient, the
rationale being that firms with very high betas may be more likely to engage in
mergers that lowered beta. This specification did not appear to represent an
improvement over the one presented in the text.
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Given effect (i) of the impact of an event on security return, the return-generating
process (1) may be rewritten as:

(9 Tjt = [ajo + AxCjtl + [Bjo + ABCjt)Tmt + zDjt + €jt,
where:
Cov(€jt, & = 0.7

If the true return-generating process is given by equation (5) but is estimated
by using ordinary least squares in equation (2), then under plausible conditions,
expected values of the least squares estimators for the parameters of equation (2)
are given by (Appendix):

A -

(6) E[Bjl=Pjo+ABCj and
(7 Elaj] = ajo + AoCj + z Dj,
where:

C j = the average value of Cj; for firm j over the estimation period; and
Dj = the average value of Dj;.

Using equations (6) and (7) to substitute for ajo and Bjo in equation (5) gives
the following expression for return in period t:

® Tit= (0041 + EBjiEmo) + A(Cjt - G

+ AB(Cjt - Cj) Tmt + 2(Djt - Dj) + €jt

71t may be shown that this formulation of merger effects may be restated as
a special case of what elsewhere has been referred to as intervention analysis.
See Box and Tiao [4] for a general statement of the methodology, and Larker et
al. [15] for a general discussion of its application to event studies. This paper's
formulation makes a number of assumptions regarding the timing of merger
effects (e.g., the market model intercept and slope coefficient effects are
permanent, become effective at the merger announcement date, and are of the
same magnitude for all mergers within a given category) that make the approach
tractable for large sample analysis. Such assumptions are necessary to any
application of intervention analysis.
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The advantage of equation (8) relative to equation (5) for empirical purposes is
that the unobservable initial values of market model parameters, oo and Bjo, are
replaced with expected values of the unconditional market model parameters that
can be estimated from available data.8 This equation represents the basis for
subsequent testing for the impact of mergers on the risk and return of acquiring
firms.

Methodological Issues and Data

Equation (8) may be viewed as an alternative to the more conventional event
study/abnormal returns analysis for estimating the impact of merger on the
returns of acquiring firms (hereafter, equation (8) and its attendant assumptions is
called the modified market model). Inasmuch as its derivation explicitly
incorporates estimation of the impact of the event of interest on market model
parameters, it has an advantage over the conventional market model approach.
The periods over which the model is estimated may be defined in terms of event
time (and therefore vary from firm to firm), or the same calendar time interval
may be chosen for all firms. In either case, equation (8) may be estimated for
each acquiring firm independently or cross-section and time series data may be
pooled.

For case in exposition of specific hypotheses to be tested, equation (8) is
restated in the following form:

®) Tit=_ aEl%) +b EBjiFm) + Aa(Cjt - G
+ ABI(Cjt - Cj) Tmel + z(Djt - Dj) + €ijt

A two stage approach is used. The first stage involves estimation of
unconditional market model intercept and slope parameters for each acquiring
firm over the Ic\alendar Reriods chosen. The second stage utilizes these as
estimates of E[0;j] and E[f;] with market returns data and merger activity data for
each firm in the sample to estimate the parameters of equation (8').

The results of estimation of equation (8') provide direct estimates of the
effects of merger events on market model parameters (Aa, AB), as well as
abnormal returns to merger announcements (z) and provide insights on the
validity of the often used market model methodology for establishing merger

8The conditional market model approach involves first estimating market
model parameters from nonevent period data, then using those parameters to
estimate abnormal returns within the event period. The unconditional market
model approach estimates market model parameters from both event and
nonevent periods.
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benefits to stockholders of acquiring firms. If the effect coefficients Ao and AR
are nonzero, then conventional market model estimates of abnormal returns will
be biased (see equation (A8) in the Appendix). The null hypotheses regarding
the impact of mergers on the returns of acquiring firms may be stated as:

(H) Aa=0
(H2) AB=0
(H3) z =0.

The assumptions under which the model is developed imply that the
intercept term is zero, that the parameters a and b are unity, and that the other
slope parameters are constant over time and firms. Thus, it appears reasonable
to estimate equation (8" from a pooling of cross-section and time series data.
Because prior research indicates that stock returns are likely to be heteroskedastic
across firms and over time, White's {27] test for heteroskedasticity and
appropriately modified procedures for tests of hypotheses concerning the
parameters estimated are employed.9

It is arguable that the impact of merger may not be uniform across all
mergers. It easily is shown that equation (8) generalizes to accommodate
multiple merger types wherein each type (k) may be characterized by distinct
merger effect coefficients (Ao, APk, and z):

~. A A -
©) Tit= (Elojl + E[BjlTmp + {l Aok (Ckjt - Ckj)

+{l ABk (Ckit - Cxj) Tme + %‘. zk(Dxijt - Dxij) + €jt

The empirical issue, however, is specifying a priori the merger types and
assigning individual mergers to a type category. Three such classification
schemes are tested. In the first, mergers are classified as pure conglomerate or
nonconglomerate by the Federal Trade Commission (FTC). The second means
of differentiating among mergers is on the basis of the means of payment to the
acquired firms' stockholders, whether stock or cash. Finally, mergers were
differentiated based on the level of acquisition activity by the acquiring firm.

9See Judge et al. [12, Chapter 8] for a discussion of the econometric
alternatives when using pooled data. Although the model could be generalized
somewhat by allowing parameters to vary across firms and using the seemingly
unrelated regression technique, such an approach would raise other problems
when the number of firms is large relative to the number of time periods, as is
tzig. case herein (cf. Thompson [24, p. 165] and Schipper and Thompson [21, p.
1].
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It is also arguable that the impact of mergers may not be uniform over time
due to changing economic or regulatory environments. Therefore, samples were
analyzed from three separate five year periods, 1961-1965, 1965-1970, and 1971-
1975, as well as the 15 year period 1961-1975.10, 11

Merger announcement dates are utilized as the relevant event dates, as prior
research indicates that announcement dates are superior to consummation dates
for revealing market reaction to mergers.

The merger history of all acquiring firms listed in the Federal Trade
Commission large merger series was compiled for the period 1961-1975. For
each of the periods 1961-1965, 1966-1970, 1971-1975, and 1961-1975, all
acquiring firms meeting the following conditions were selected: CRSP monthly
return data were available for the period, and announcement dates were available
from the Wall Street Journal Index for all large mergers by the firm during the
period. Table 1 summarizes the number of acquiring firms for each period, the
total number of mergers by those firms during the period, and a breakdown of the
total by FTC type category. Table 1 also indicates the distribution of means of
payment in the two five year periods and the ten year period for which the data
were available from the FTC merger series.

For each acquiring firm and each period, market model parameters and
residuals were estimated according to equation (2). The sample average market
model results for each of the four samples are presented in Table 2.

Results of Merger Effects Estimation: Nonstratified Samples

Equation (8", where all mergers are considered homogeneous in terms of
their impact on returns, is estimated first. The following section considers
stratification of mergers by FTC type, means of payment, and merger activity
level.

Table 3 presents the result of ordinary least squares estimation of the
parameters of equation (8'), assuming that all events are homogeneous in terms

10Although the model developed in the previous section is equally
applicable conceptually to either daily or monthly return data, monthly data were
chosen to avoid confounding the longer term structural impact of merger with
more temporary trading phenomena that might be present in proximity to merger
announcements.

llThe period 1968-1970 often is selected in analyses of merger events for
the impact of several regulatory events that may impact the profitability or form
of takeovers: the 1968 Williams amendment and its 1970 extension,
Accounting Principals Board's Opinions 16 and 17, and the Tax Reform Act of
1969. See Schipper and Thompson [22] for an analysis of the impact of these
events on acquiring firm shareholder returns.
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of their impact on returns. Application of White's {27] test for
heteroskedasticity resulted in a rejection of the hypothesis of homoskedastic
errors. Therefore, the t-statistics presented in Table 3 reflect the use of a
heteroskedasticity-consistent covariance matrix estimator in drawing inferences
regarding the regression coefficients (see White [27]).

In two of the three five year samples investigated, there were statistically
significant merger announcement month effects of 1.5 percent and 2.0 percent.
The results indicate a significant positive impact on the market model intercept
in the 1961-1965 sample and a significant negative impact in the 1966-1970
sample. The impact of merger on the beta coefficient was negative and highly
significant in 1971-1975, with an estimated decline of .13. There was a decline
of .05 in 1966-1970 that was not quite significant at 5 percent.

The 15 year sample results indicate a significantly positive announcement
effect of 1.3 percent, a small, but significantly negative impact on the market
model intercept coefficient, and no significant impact on acquiring firm betas.12
Although it is tempting to conclude from the positive announcement effects
noted in Table 3 that acquiring firms benefit from mergers, such a conclusion is
not warranted when the intercept effects are taken into account. These effects
represent a more or less permanent impact on monthly returns of the acquiring
firm.

Comparison of the announcement effect results with prior research is
facilitated by referring to the Jensen and Ruback [10] summary of one month
announcement effects from five merger studies published between 1980 and 1983
(see [10, p. 12]): "... all five of the one month announcement effects . . . are

12An alternative approach to the problem of heteroskedasticity in the
context of this study involves use of weighted regression. If the residuals from
equation (8") for each firm are not identically distributed, then the
heteroskedasticity encountered in the pooling approach may be dealt with by first
estimating the residual standard deviation for each firm, then weighting the
observations for each firm in the pooled regression by the reciprocals of the
respective estimated standard deviations. This is analogous to the general
practice of computing standardized residuals or prediction errors in the more
conventional market model methodology. Standardized residuals are presumed to
be identically and independently distributed, so that the assumptions underlying
standard significance tests on average residuals (prediction errors) are met. This
research utilizes the standard error of estimate from the unconditional market
model regression for each firm over the time period in question to obtain
estimates of the error variances. The results of the weighted regressions are
essentially the same as with the ordinary least squares results in Table 3.
Estimated magnitudes of the various effects are similar., Some notable
differences in significance levels are the lack of statistical significance of the
intercept parameter effects in the 1961-1965 and 1961-1975 samples and the
substantial increase in significance of the slope parameter effects in the 1966-
1970 sample.
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positive, but only the estimate of 3.48 percent by Asquith, Bruner, and Mullins
(1983) is significantly different from zero. The weighted averages are 1.37
percent for the one month announcement effect . . ."

To facilitate comparison of announcement effects between the modified
market model methodology and the conventional approach, two variations of the
conventional approach were applied to the 15 year sample. The variations of the
conventional approach follow closely methodology recently employed by
Malatesta [16]. One variation uses preannouncement market model parameters
to estimate announcement period prediction errors; the other, postannouncement
parameters. In the former instance, 60 months of returns from event month -72
to -13 were utilized to estimate preannouncement market model parameters for
each merger event. Prediction errors then were calculated for event months -12
to +12. This results in a sample of 269 merger events occurring during the
period 1967 through 1974. Similarly, to replicate the methodology that uses
postannouncement parameters, 60 months of returns from event months +13 1o
+72 were used to estimate postannouncement market model parameters for each
merger event; prediction errors then were calculated for event months -12 to +12
based on these parameters. This approach results in a sample of 307 merger
events during the period 1962 through 1969.13 The average announcement
month prediction errors for the two variations of conventional methodology were
1.6 percent and 1.2 percent respectively, both significant at 1 percent.14

The evidence from nonstratified merger samples on hypotheses (H1) through
(H3) is summarized below.

(H1) Mergers impact market model intercepts for acquiring firms, with
evidence of statistically significant effects noted in three of the
four samples (two negative, one positive).

By is noteworthy that the same data base of 15 years of monthly returns
produces a considerably larger sample of merger events for analysis when using
the modified market model methodology, as the pre- or postannouncement
parameter estimation period merger events are lost when using the conventional
approach. In this case, 473 merger events were included in the sample using the
modified approach versus 269 or 307 for the two variations of the conventional
approach. Furthermore, if the conventional approach employs screening on the
basis of multiple merger events by the same firm, which is not necessary when
employing the modified approach, then the samples would be reduced even
further. To the authors' knowledge, the 473 merger events in the 15 year
sample period represent the most comprehensive sample ever used in this type of
study.

14Significance levels were established using appropriately standardized
prediction errors (Malatesta [16, p. 166]).
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(H2) Mergers appear to lower beta coefficients in two of the three five
year samples, although the effect was only of marginal statistical
significance in one of the samples.

(H3) Mergers appear to have a small, but statistically significant
positive announcement effect on acquiring firm stock returns.

Furthermore, on the basis of comparisons between other merger siudies as
summarized in Jensen and Ruback and application of conventional market model
methodology to the data base, the magnitude of estimated announcement period
returns to acquiring firms appears not to be influenced significantly by merger-
induced nonstationarities in market model parameters.

Results of Merger Effects Estimation: Mergers Stratified by
FTC Type, Means of Payment, and Merger Activity Level

Conglomerates vs. Nonconglomerate Mergers

As indicated earlier, there is no reason a priori to assume that the merger
effects posited are homogeneous across merger groups. Merger events were
stratified according to whether they were pure conglomerate or one of the other
four Federal Trade Commission types (horizontal, vertical, product extension,
and market extension). This division seems logical in light of the objective of
discemning differential market model parameter effects (especially beta effects)
because, by definition, merging entities are unrelated in a pure conglomerate
merger and not so in the other categories. Results are presented in Table 4.
Using White's heteroskedastic consistent covariance matrix estimator, this
research tested for equality of the parameter estimates between the two categories.
The only significant differences found were in the 1961-1965 and 1971-1975
sample periods, in which the estimated impacts on the market model intercept
coefficients were positive for nonconglomerate acquisitions, but negative for
conglomerates. This differential in intercepts implies that a significant
differential merger-related return in favor of nonconglomerate mergers was
realized over an extended period subsequent to the announcement month in two
of the three five year periods. None of the differences in estimated systematic
risk effects or announcement effects was statistically different. Because the
differential intercept effect did not appear in the 1961-1975 period, it appears that
the overall evidence does not unambiguously support a distinction between
conglomerate and nonconglomerate acquisitions based on their impact on
acquiring firm stockholder returns.
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The Medium of Exchange

The literature suggests that there are two important aspects of the means of
payment in merger transactions that potentially could impact merger performance
as well as the risk of the merging firms. One of these aspects is the leverage
effect associated with the form of financing. If cash for stock transactions tends
to be associated with significant increases in leverage in the acquiring firm, then
market model beta estimates should increase accordingly (see [23] for a
discussion and some evidence on means of payment and leverage changes in
acquiring firms). Some recent research emphasizes signalling implications of
the alternative payment means, based primarily on the theory espoused by Myers
and Majluf [20] that investors feel that firms tend to issue stock when it is over-
valued. Thus, the use of cash as the medium of exchange represents a positive
signal (relative to stock) regarding the value of the acquiring firm. Recent
investigations into the merger-related gains to acquiring firms have supported
this positive information effect, finding that returns to acquiring firms are
significantly lower in stock-financed transactions {3, 8, and 25]. Additionally,
Franks et al. [8], by separately estimating pre- and postmerger market model
parameters, document declines in market model intercepts for equity-financed
acquisitions. They find no evidence that the hypothesized signal associated with
the means of payment may resolve uncertainty in the sense of affecting the
acquiring firm's beta coefficient, i.c., that the signal is associated with a change
in volatility of the firm's returns relative to the market.

As with the merger type comparisons above, merger events were stratified
according to stock or cash as the medium of exchange, and equation (9) was
estimated for the periods for which FTC data on the medium of exchange were
available, 1966-1970, 1971-1975, and 1966-1975 (see Table 1). The results are
presented in Table 5. Market model intercept effects were about the same for
stock and cash transactions in 1966-1970, but lower for stock transactions in the
other two samples (1971-1975 and 1966-1975), though the differences were
never statistically significant. Somewhat surprisingly, cash acquisitions tended
10 lower acquiring firm betas relative to stock transactions, and the difference was
significant at 1 percent in the 1971-1975 sample. Thus, it appears that
information effects related to the resolution of uncertainty are overwhelming any
leverage effects in terms of the impact of mergers on acquiring firm systematic
risk. Finally, after allowing for market model parameter effects, the results in
Table 5 indicate significantly positive announcement (z) effects for stock
transactions in all three samples and smaller statistically insignificant
announcement effects for cash acquisitions. The differences between stock and
cash announcement effects are in favor of stock transactions, but are never
statistically significant.
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For comparison with conventional methodology, the conventional approach
using both preannouncement and postannouncement market model parameters
was applied to the stratified samples. Using preannouncement parameter
estimates for 174 stock and 34 cash transactions occurring during 1967-1974,
announcement month returns of 1.5 percent for stock transactions and 2.4
percent for cash were found. When postannouncement parameters were used for
131 stock and 22 cash transactions occurring during 1962-1969, announcement
month returns of 1.6 percent for stock transactions and 0.9 percent for cash were
found. The modified market model approach reaches similar conclusions
regarding announcement month effects as the conventional methodology with
postannouncement market model parameters. What the conventional approach
fails to provide are estimates of the effects of the merger event on the parameters
themselves. The results of the modified market model approach suggest that
over an extended period, the relatively unfavorable market model intercept (Acx)
effect for stock transactions would offset the difference in announcement month
effects (z) between stock and cash transactions.13

Acquiring Firm Merger Activity Level

A number of recent studies have differentiated among acquiring firms on the
basis of information embodied in merger announcements by such firms (see [2,
18, and 21]). Schipper and Thompson [21] find evidence to support the
argument that the positive net present value benefits of acquisition programs
may be anticipated due to explicit announcement of merger programs by some
acquiring firms and, therefore, that specific merger event announcement effects
might understate the value of acquisitions to such firms.

Malatesta and Thompson [18] formalize the argument that merger events are
partially anticipated and provide evidence that announcement effects understate
the economic impact of acquisitions for active acquirers. Using acquisitions
made by 30 firms identified in the Schipper and Thompson study, they estimate
announcement effects averaging 2.9 percent and total economic impact averaging
3.5 percent [18, p. 248], yielding a difference of about 0.6 percent. If merger
events are unanticipated for relatively inactive acquirers, it would be expected that

15For example, for the 1966-1975 period, the differential o effect is 0.2
percent (per month) in favor of cash transactions. This would overwhelm the
announcement month (z) effect differential of 1.3 percent within six months after
the event. Franks et al. [8] also report finding negative intercept effects in
comparing pre- and postannouncement date parameter estimates for equity
transactions. Conclusions drawn from market model intercept effects must be
qualified in light of the discussion in note 5 above concerning interpretation of
such effects.
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the announcement (z) effect in the model would differ between active and inactive
acquiring firms.

In order to test for this differential announcement effect, acquiring firms in
the sample were identified as active acquirers if they made three or more
announcements within a five year period or four or more announcements in the
15 year sample period. Table 6 gives the frequency distribution of total merger
announcements by each acquiring firm for each sample period. By the criterion
stated above, there are 10, 27, 4, and 29 active acquirers, respectively, in the four
samples. 16

Slope dummy variables with a value of one are used to identify active
acquirers and with a value of zero to identify inactive acquirers. The slope
coefficients estimated for the interaction terms represent the estimated difference
between the value of the merger effect parameter for active acquirers and those for
inactive acquirers. Results are shown in Table 7. As predicted by the partial
anticipation hypothesis, the announcement impact for active acquirers is lower
than that of inactive acquirers in every sample period and significantly lower in
the 1961-1965 period and the 1961-1975 period. The weighted average of the
three five year differences is -1.70 percent; the difference for the 15 year sample
is -2.22 percent.

Neither of the other merger effect parameters (Ac, AB) are significantly
different at 5 percent between the active and inactive acquiring firms, nor are their
algebraic signs consistent across the four sampling periods.

An Analysis of Pre- and Postannouncement Abnormal Returns

As indicated in the introduction, concern has recently been expressed over
the large negative abnormal returns to acquiring firm shareholders in the periods
following acquisition.” One explanation is that the securities market is
inefficient with regard to acquisition-related information. An alternative
hypothesis concerning these negative returns is that they result from merger-
induced nonstationarity in market model parameters. To place the estimates of
merger-related parameter nonstationarity in perspective, it is noted that of the

16The current sample differs from those of Schipper and Thompson [21] and
Malatesta and Thompson [18] in a potentially important respect. All of the
mergers used in this study originated from the FTC large merger series.
Therefore, many smaller acquisitions by these acquiring firms are omitted.

17In some studies, the period is measured relative to merger announcement
in the financial press; in others, the merger consummation or board approval
dates are used. Jensen and Ruback [10] provide a concise summary of a number
of studies that analyze postacquisition performance.
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five studies summarized by Jensen and Ruback, all but one find negative
abnormal returns over the year following the event. The negative outcomes
range from -13.7 percent to -1.32 percent. For the four samples reported in
Table 3 above, the estimates of the permanent impact of merger on market
model intercepts translate into twelve month postannouncement abnormal
returns ranging from -12.0 percent to +3.6 percent.18

Table 8 presents twelve month pre- and postannouncement average
cumulative residuals from the modified market model for the four samples
described earlier, plus other samples to be described below.19 As with a number
of other studies, positive cumulative abnormal returns in the pre-announcement
period were found for all four of the previously described samples, with
statistically significant values for the 1971-1975 and 1961-1975 periods (first
column, rows 1-4).20 These results may reflect the fact that firms that have

1811 an alternative specification, the market model intercept effect, Ao, was
modeled as transitory, with a 12 month life. This is accomplished by redefining
the cumulative merger activity variable relating to Aa as a moving 12 month
cumulant. The signs of the resulting estimates were the same as those shown in
Table 3, but the magnitudes ranged from -0.8 percent to 0.0 percent. Only the
coefficient for the 1971-1975 sample was statistically significant. Other
parameter estimates were not affected in any noteworthy respect by the revision
of the model, and overall F-statistics were insignificantly lower for the transitory
effects model. Experimentation with a transitory beta effect also did not appear
to improve the performance of the model. Subsequent estimates are made with
the permanent effects version of the model.

191n the parlance of the typical event-relative time framework, the
cumulative residuals shown are for the months -12 to -1 and +1 to +12 relative
to the merger announcement month.

2OLetting sej represent the cumulative error for firm j from equation (8"),
then the mean préannouncement period abnormal return is

_ N N -1
se=(IN)Y sej=(IN)Y 3 ejt,
f =1 =12

and the standard deviation of sej is
1 N -
S(sej) =7 . (e - se)2)3
i=1

t-statistics are computed as

t(se) = —* .
S(sej) / VN
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experienced good fortune or superior management are more likely to become
acquirers, or they may reflect prior capitalization of anticipated merger-related
gajns.21

Table 8 presents the postannouncement period average cumulative residuals.
These are negative and significant in the 1961-1965 and 1971-1975 samples,
positive and significant in the 1966-1970 sample, and not significantly different
from zero in the 15 year sample period. It appears on the basis of these findings
that any postannouncement abnormal returns observed are sample specific.
Given that these postannouncement returns were generated from a model that
specifically allowed for systematic parameter nonstationarity, it seems reasonable
to conclude that the findings of significant postannouncement abnormal returns
in the five year samples were not a result of the form of parameter
nonstationarity that is modelled herein.

The question still remains whether pre- or postannouncement returns found
in prior studies may have been at least partially an artifact of the methodology
used, which either ignored parameter nonstationarity by using preannouncement
market model parameters for estimating postannouncement abnormal returns or
attempted to deal with it by using market model parameters estimated over a
postannouncement period.22 To address this question, pre- and
postannouncement abnormal returns were reestimated for the 15 year sample
using conventional methods. Details of the methodology are described above.23

An analogous procedure is followed for the postannouncement period abnormal
returns.

21The association was investigated between the abnormal return over the
preannouncement period and the activity level of the acquiring firm, but no
evidence of a strong systematic relationship was found. This may be interpreted
as a weak refutation of the argument that abnormal returns during the 12 months
immediately preceding announcement are the result of anticipation of benefits
from yet unannounced merger events by merger active firms.

221f each acquiring firm participates in only one merger, then the
conventional market model approach using postannouncement market model
parameters would give unbiased estimates of the parameters oj and Bjt of
equation (1) that are relevant to the postannouncement period. As the acquiring
firms in the sample have, on average, 1.99 acquisitions each over the 15 year
period, however, it is likely that many of the firms will have postannouncement
market model parameters that confound the effects of two or more merger events.
The modified market model methodology readily accommodates this
phenomenon.

23The cumulative prediction errors from the conventional methodology first
were standardized by dividing the error for each period by the associated standard
deviation (unique in each period due to the index portfolio component). These
standardized errors were summed over the appropriate 12 month interval for each
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To ensure that the same sets of merger events are used in the comparison
between methodologies, the pre- and postannouncement abnormal returns for the
same merger events are presented using the modified market model methodology
developed in this paper.

The results are presented in Table 8. Row 5 presents pre- and
postannouncement period cumulative prediction errors for the conventional
methodology employing preannouncement market model parameters; row 6, the
corresponding results from the modified market model. Both models indicate
statistically significant abnormal returns during the 12 month preannouncement
period. Similar results for the preannouncement period are obtained when
comparing the postannouncement market model parameter method (rows 7 and 8)
with the approach developed in this paper.

Comparison of postannouncement period abnormal returns reveals
noteworthy differences. The conventional approach using preannouncement
model parameters results in a statistically significant -5.5 percent 12 month
postannouncement period abnormal return (row 5). The modified market model
approach yields a smaller, statistically insignificant -2.4 percent return for the
same set of merger events (row 6). The postannouncement parameters form of
the conventional model gives a positive (not quite significant) return of 3.3
percent, whereas the modified model yields 2 much smaller and statistically
insignificant 0.7 percent return (rows 7 and 8). At least part of the observed
abnormal postannouncement period returns may be attributed to parameter
nonstationarity that is not dealt with adequately in the conventional application
of market model methodology, even when using postannouncement market
model parameters.

Returning momentarily to the distinction between mergers based on the
means of payment, Franks et al. [8], utilizing preannouncement parameters,
found that acquirers utilizing equity experienced postannouncement losses over
24 months following the event, whereas cash bidders did not experience
significant postannouncement abnormal returns. With postannouncement
parameters, they found no statistically significant postannouncement period
returns for either class of mergers. Table 9 presents 12 month pre- and
postannouncement period abnormal returns using the modified market model
approach for stock and cash transactions, as well as for the conventional
preannouncement parameters methodology applied to the data for the period
1967-1974. Table 9 indicates positive and mostly significant preannouncement
period returns, but no significant postannouncement period returns. Row 4 of
the table replicates the findings of Franks et al. using conventional

merger. t-statistics were computed by dividing the sample mean cumulative
error by the estimated standard error of the mean for the N-firm sample.
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methodology, with significantly negative postannouncement period returns for
acquiring firms using stock as the exchange medium. Row 5 represents the
results when the modified methodology is applied to the same period.24 The
negative postannouncement abnormal returns to equity transactions are
insignificantly different from zero when the modified methodology is utilized.
These results further support the conclusion that abnormal postannouncement
period returns may be attributed to parameter nonstationarity that is not dealt
with adequately in the conventional application of market model methodology.

Summary and Conclusions

This paper proposes and tests an alternative approach to the estimation of
the effects of merger on returns to acquiring firm stockholders. The modified
market model methodology developed herein has a significant advantage over the
conventional market model approach in that it simultaneously evaluates the
impact of mergers on market model parameters and residuals, makes use of the
merger experience of acquiring firms over the full period for which returns data
are collected, and does not require elimination of merger-active firms from the
sample. It eliminates the need for separate estimation of market model
parameters for pre- and postannouncement periods and the potential confusion
over which set of parameters is relevant. It is amenable to a number of
modifications, such as allowing distinctions for various classes of events or
modelling effects as transitory rather than permanent.

The empirical findings indicate that mergers have a significant impact on the
level and volatility of returns to acquiring firm stockholders. Specifically,
strong statistical evidence is found of positive one month announcement effects
of about 1.3 percent.

Findings relative to the impact of merger events on acquiring firm market
model parameters indicate statistically significant effects on both intercept and
slope, but these effects vary in magnitude and statistical significance over
sampling periods.

Attempts to improve model specification by differentiating merger types
met with mixed results. Over three sampling periods analyzed, no consistent
distinction between pure conglomerate and nonconglomerale merger events was
found. Evidence is found, however, to suggest that mergers involving cash as

24Note that with the modified methodology, many mergers in this period
are lost because the means of payment information is not available for ali
mergers by a given firm during the sample period. The nonavailability of means
of payment data for earlier years prevented a meaningful comparison between
conventional methodology using postannouncement parameters and modified
market model methodology.
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the means of payment reduces stock returns volatility, while mergers using stock
do not. This result may be explained in terms of the information content of the
medium of exchange used.

Evidence is found that abnormal returns associated with announcements are
smaller for active acquirers. This is consistent with the hypothesis that merger
events by active acquirers are partially anticipated by the market. No significant
differences in either market model intercept or slope effects were found among
active and inactive acquirers.

Comparison of postannouncement period abnormal returns from the
modified market model methodology to those found with more conventional
methodology on the same samples of merger events indicates that post-
announcement abnormal returns are smaller in magnitude when the modified
model is applied to the data. This is especially true when transactions are
stratified on the basis of stock vs. cash as the means of payment, in which case
there were no instances of statistically significant postannouncement abnormal
returns. Thus, the conjecture by Jensen and Ruback [10] that observed negative
drift in postannouncement returns may be caused by market model parameter
nonstationarity is supported. Of course, the possibility remains that observed
nonstationarities result to some extent from failure of the single factor (or zero
beta) market model to adequately describe security returns, in which case
postacquisition abnormal returns may be a manifestation of specification error
due to omitted factors.
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Appendix A
Derivation of Merger Effects on
Measured Market Model Parameters and Residuals

A
Consider Bj (hats above variables will be used to indicate sample variances
and covariances; bars, sample means). By definition,

A A I\2
Bj = Cov (tjt. rmt) / o -
The numerator may be rewritten, using equation (5), as:
A A
Cov (1jt, rmp) = Cov (tjt + Bjtrme + €jt +zDjt, rmo),

where ajt = ajg + AaCjt, and Bt = Bjo + ABCjt. A
After some manipulation employing the identity Cov (x,y) = Xy - X y:

A A . A2 - A2 A
Cov (tjt, rmp) = AaCov (Cjt, rmo) + Bjo o+ AB G o, + Cov (Cjt’rmt) -

- A A A
rm Cov (Cjtrmp] + zCov(Dijt, rmt) + Cov(ejt, rmp)

where:

H
Cj= El Cjy/H is the longitudinal mean of Cjy for firm j.

A
Thus, the estimate, Bj, is given by
A . - I\2
(A1) Bj=Bio+AB Cj+ 9o >
where

- A A
(A2) ¢j = (pa. - ABrm)Cov(,Qj[, I'mt) + AﬁCov(Cj[,rrzm
+ 2 Cov(Djt, rmp) + Cov(ejt, rmp)-

A - AL
Now consider @ = rj - Bj rm. First, note that

(A3) fj = dj + B'j'{f{{,[ + zﬁj + éj.

A - A -
Now (Bjirmp) = Cov(Bijt, rmt) + Bj rm = ABCov(Cjt, rmp) + BjTm -

A
Combining (A1) and (A3) with the definition of o and simplifying yields:
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A i ) ,
(A4) aj = ajo + AaCj + zDj - <pj, where

, A i 5

; = - ABCov(Cit, rmo) + (@ rm)/ o}

Both ¢ and ¢’ contain terms that depend on the association between merger
activity dummy variable, Djt, and the market index retum because

(AS) Cov(Cjt, rmp) = 2. Cov(Djs, rms)-
s<t

Given that the average number of mergers per firm in the sample employed in
this study is around two, these sample covafiances are small. Under the
assumption that these covariances are zero and Cov(ejt, rmt) = 0, the expressions
for the expected values of the market model parameter estimates may be written
as:

A -
(A6) E[Bjl = Bjo + ABCj, and
(A7) E[&j] = ajo + AaCj + 2D

Thus, under the assumption that merger events are uncorrelated with the market
index return, the following expression for the expected difference between
measured market model residuals and true residuals may be derived:

(A8)  Elrjt- @ + Bjrmp)l =
Aa(Cjt-Cj) + AB(Cjt - Cj) Eltmy] + z(Djt -Dj).

To illustrate the significance of this expression, consider the more or less
standard event study, where an acquiring firm experiences a single event in period
T. In the event period, both (Cji-Cj) and (Djt -Dj) are positive, as Cj; and Djq
are above their average values.
In nonevent periods prior to T, because Cjy = Dj =0,
(Cji-Cj) = -Cj < 0, and (Djt -Dj) = -Dj < 0,
whereas in nonevent periods subsequent to T,

(Djt -Dj) < 0, but (Cj-Cj) > 0.

Thus, positive (negative) merger intercept (Ac) or beta (AB) effects would resuit,
ceteris paribus, in negative (positive) expected residuals in the pre-event periods
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and positive (negative) expected residuals in the event and postevent periods. A
positive (negative) abnormal return (z) effect would result in negative (positive)
expected residuals in both pre-event and postevent periods, but a positive
expected residual in the event period. Obviously, conventional market model
residuals either can under- or overstate true residuals, depending on the signs and
magnitudes of the merger effects that are present.
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