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ABSTRACT

Many previous research efforts in finance have dealt

with the issue of merger motives. In these studies, which

were empirical in nature, data collection procedures were

not designed to accommodate the analysis of intra-firm

merger relationships. As a result of this, researchers were

not able to determine if mergers over a multi-year period

for an individual firm were related. The purpose of this

study is to: (1) collect and analyze information which can

be used to establish and evaluate longitudinal intra-firm

merger relationships, and (2) evaluate the impact of these

relationships on firms' financial performance via relevant

measures of risk and return.

Data were collected on 295 mergers consummated between

1960 and 1978. Factor analysis was used to reduce the

number of variables from 57 to 18 using Principal Components

Analysis and Image extraction methods along with Varimax

rotation procedures. All 295 mergers were clustered

together using the 18 variables from factor analysis and 16

additional variables which were used to enhance development

of cluster descriptions. Hypergeometric probability

calculations were used to identify acquiring firms with

unusual merger distribution patterns across clusters

developed. Performance comparisons were then done between

acquiring firms with three mergers, those with four or more
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mergers but no unusual merger distribution patterns, and

those acquiring firms with four or more mergers and unusual

merger patterns.

Results showed that 38 percent of the firms analyzed

had merger distribution patterns with less than a 5 percent

probability of occurring by chance. Chi square tests were

used to show that such a high proportion of firms with

unusual merger distributions had less than a .01%

probability of occurring by chance alone. Therefore, in the

sample studied, an unusually large number of firms did show

unlikely merger patterns. No significant performance

differences were detected between any of the sub-groups

analyzed.
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CHAPTER I

INTRODUCTION

A. Chapter Description

This chapter contains three sections. First, the study

overview which is used to: (1) introduce subject matter

dealt with; (2) discuss briefly this study's relationship to

previous research; and (3) describe this study's usefulness

in both the academic and private sectors. Section two

contains the statement of purpose. The chapter concludes

with a discussion of expected results and study organization

in subsequent chapters.

B. Study Overview

Many previous research efforts in Finance have dealt

with the issue of merger motives [2, 5, 6, 7, 11, 22, 23,

33, 34, 42, 44, 49, 50, 51, 52]. In these studies,

researchers investigated several possible answers to the

same question: Why do firms participate in mergers?

Researched responses to this question include: (1) growth

maximization [44], (2) financial synergy [37], (3)

diversification [56], (4) bankruptcy avoidance [51], (5)
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increased acquiring firm profitability [38], (6)

discrepancies in firm valuation [23], (7) managerial synergy

[40], (8) economies of scale [7], and (8) other factors

influencing the decision to merge [52].

In the studies cited above, which were empirical in

nature, data collection procedures were not designed to

accommodate the analysis of intra-firm merger

relationships. As a result of this, researchers were not

able to determine if mergers over a multi-year period for an

individual firm were related. Establishing and analyzing

these relationships will provide information relevant to

research in Finance and to practitioners in the private

sector. In terms of financial research, a study of this

type would contribute to what is known about merger motives

by determining if firms consistently participate in one or

more types of mergers with identifiable characteristics. To

the author's knowledge, a comprehensive study of this type

has not been done.

Managers and/or investors should be concerned with the

strategic impact of merger patterns on the financial

condition of firms analyzed. This issue can be addressed

via collection of data for relevant measures of risk and

return in firms with detectable merger patterns. It will

then be possible to determine if the impact is favorable or

unfavorable in relation to firms without detectable merger

patterns. [17]
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C. Statement of Purpose

The purpose of this study is to: (1) collect and

analyze information which can be used to establish and

evaluate longitudinal intra-firm merger relationships, and

(2) evaluate the impact of these relationships on firms*

financial performance via relevant measures of risk and

return.

The results of a study dedicated to this purpose can be

used to deal more effectively with the following issues not

adequately addressed in merger research:

1. Do firms consistently participate in a type or types

of mergers with identifiable motivational

characteristics?

2. Do discernible merger patterns strategically

influence the financial performance of firms when

compared to firms without these merger patterns?

As a result of the statistical techniques used, the

analysis of multiple merger motives will be possible in this

study. This is important because all merger motives are not

mutually exclusive. For example, growth maximization may be

positively associated with market power enhancement due to

increased sales and firm influence resulting from growth.

Multi-motive procedures will allow for analysis of these

motives and the relationship between them.
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D, Expected Results and Study Organization

If motives investigated in previous research and other

factors mentioned above consistently influence mergers, as

studies have shown [49] , then one should be able to form

homogeneous groups of mergers across and/or within firms

using data consistent with these studies. The common

characteristics within each group should be consistent with

one or more motives and factors listed in Section A above.

Firms which show these commonalities among their mergers

have chosen to participate consistently in a type or types

of mergers even though mergers of other types may have been

possible. Of interest is whether there exist favorable

differences in financial performance between these firms and

firms with no detectable merger patterns.

The study is organized as follows. Chapter II is a

comprehensive literature review covering previous merger

motive research. Techniques and procedures from this

research effort which could be used to modify and/or improve

these studies are also discussed in this chapter. Chapter

III contains the statement of hypotheses and methodological

overview for the study. Chapter IV deals with factor and

cluster analysis. Chapter V begins with a listing of the 34

variable data set and contains descriptions of clusters

developed in Chapter IV. Chapter VI begins with a

description of statistical procedures used to identify

acquiring firms with unusual merger patterns using the seven
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previously developed clusters. The second part of Chapter

VI deals with performance comparisons done between acquiring

firms with three mergers, those with four or more mergers

but no unusual merger patterns, and those acquiring firms

with four or more mergers and unusual merger patterns.

Chapter VII contains a summary of work done, a discussion of

this study's contribution to financial research, and

implications for further research. Figure I-l is a flow

chart of the study.



STUDY FLOW CHART

Chapter IV-,

Chapter V>

)ata for 47 variables were collected for 295
(mergers consummated by 66 acquiring firms
between 1960 and 1978.

Data were input for Factor Analysis which
resulted in eight factors and 18 variables for
use in cluster analysis. Principal Components
Analysis and Image extraction methods, along
with Varimax rotation procedures, were used.

Prior to whole group clustering, cluster
stability over time was established using
three independent 66 merger sub-samples
composed of one merger from each acquiring
firm.

Whole group clustering using the 18 variables
plus 16 more for more complete descriptions
produced seven clusters containing 275 of the
i295 mergers studied. The remaining mergers
\were in outlier clusters containing fewer than
.0 mergers.

Clusters were described in terms of previously
[researched merger motives and macro-economic
iactors.

Chapter VI-

hese clusters were used to determine if
acquiring firm merger distributions across
homogeneous groups were unusual.

Performance comparisons were done between
acquiring firms with and without unusual
merger distributions.

Figure I-l

Study Flow Chart



CHAPTER II

LITERATURE REVIEW

A. Chapter Description

As mentioned previously, no studies have directly dealt

with multi-year, intra-firm relationships. In this chapter,

several studies relevant to the issue of why firms merge

will be discussed. Analysis will focus on how the existence

of multi-year, intra-firm merger relationships could affect

the data gathered, analytical procedures used, and study

conclusions.

The studies reviewed in this section will be grouped by

merger motive. Motives discussed will be (1) growth

maximization, (2) financial synergy, (3) diversification,

(4) bankruptcy avoidance, (5) profit maximization, (6)

discrepancies in firm value, (7) managerial synergy, (8)

economies of scale, and (9) legal and economic factors.

The potential multiplicity of merger motives will also

be discussed in this chapter. Examination of the merger

motives set out above shows that they may not be independent

and mutually exclusive. Growth maximization, for instance,

may be associated with other motives such as economies of

scale and profit maximization. As firms increase total
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assets and sales via merger, economies of scale may become

available that can be exploited to improve profitability.

Growth maximization may also be related to diversification

if growth is accomplished via conglomerate mergers.

Economic factors such as interest levels may be related to

rapid economic growth and forecasting difficulties such as

those discussed by Gort (23] . Bankruptcy avoidance may also

be related to other motives if, for instance, acquiring

firms take over troubled businesses to replace poor

management and improve profitability [40].

B. Growth Maximization

Growth maximization as a merger motive was studied by

Mueller [44]. According to Mueller [44], mergers should

only occur when there is a synergistic relationship between

acquiring and acquired firms. This relationship can be

based on market power, managerial/technological scale

economies, or managerial synergy. Post-war merger waves

must, therefore, have been the result of many synergistic

merger opportunities or poor managerial decisions. Mueller

[44] stated that neither of these positions is easily

accepted or adequately explains the rise in mergers between

unrelated firms in which the acquired firm is allowed to

operate autonomously. He hypothesized that growth

maximization rather than shareholder wealth maximization was

the motive for conglomerate mergers. In the early stages of
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corporate development, managers have ample external growth

opportunities which are in their and the stockholders' best

interest. As investment opportunities decline, it will be

in the stockholders' best interest to have profits paid out

as dividends so that they can be invested elsewhere.

Managers intent on growth maximization will tend to ignore

this alternative and continue to maximize growth via

conglomerate mergers. This hypothesis is supported by

research which shows growth to be one of the goals pursued

by management and that managerial compensation is often

based on the rate of firm growth [4]. Mueller [44] showed

that growth maximization in the absence of synergy between

the acquiring and the acquired firms can only occur when the

managers and stockholders of the acquiring firm use

different discount factors to determine the present value of

the acquired firm's future earnings. The managers use a

lower discount factor than the stockholders to increase

present value calculations and make growth via merger more

attractive. Without a managerial monitoring process with

penalties for not maximizing shareholder welfare, mergers of

this type will be consummated to the stockholders'

detriment.

Mueller [44] conceded that rigorously testing the

growth maximization hypothesis is difficult due to

unobservable key variables such as managerial and

stockholder discount rates. The hypothesis may be
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indirectly supported, however, if, as Mueller [44]

suggested, nonconglomerate mergers are more likely to be

synergistic in nature. The surge in conglomerate mergers

during the 1960's must, therefore, have been motivated by

other factors, such as growth maximization.

Growth maximization was also studied by Reid [46]. He

analyzed 6,174 mergers consummated by 478 Fortune 500 firms

during the period 1951-1961. He collected data on measures

of managerial welfare (the percentage increase in sales,

assets, and employees from year to year) and stockholder

welfare (the relative change in stock price as well as

earnings to assets, and earnings to sales ratios from year

to year). His analysis showed that managerial ratios were

significantly better for merger active firms and that

stockholder ratios were significantly worse. The merger

active firms were, therefore, more growth-oriented and less

profitable than the merger inactive firms.

In both of these studies, two important aspects of data

collection were ignored. First, more than one merger may

have been associated with each acquiring firm. As a result,

each merger was not an independent event. The ability to

examine relationships between mergers would allow Mueller to

test more conclusively for consistent growth maximizing

behavior by using variables similar to Reid's. This type of

analysis would also improve Reid's study by allowing him to

determine if a relatively small group of sample firms.
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responsible for many of the mergers analyzed, showed

significant differences in merger behavior over time.

A multi-motive analytical procedure would also be

beneficial in these studies. Each author investigated only

one merger motive with procedures used. A multi-motive

analytical procedure such as cluster analysis would allow

them to use more data to determine if characteristics

consistent with other motives and factors were present in

sample data. This would have enabled Mueller and Reid to be

more accurate and complete in ascribing variable behavior to

one or more merger motives.

An example of improving study results via

homogenization of groups analyzed can be found in work by

Melicher and Nielson [42]. In their study, they examined

the extent to which financial data relationships explain the

acquisition prices for firms acquired in 116 mergers.

Similar analysis is also done on more homogeneous groups

composed of: (1) product line extension mergers, (2)

mergers to diversify, and (3) mergers involving acquiring

firms that became known as conglomerates. The sample of 116

mergers was obtained from Federal Trade Commission data on

Larger Mergers in Mining and Manufacturing during the

1960's. The sample was further restricted to mergers which

were financed via a common stock-for-common stock exchange.

Melicher and Nielsen used measures of profitability

(earnings and earnings per share), leverage (debt to total
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assets), variability in earnings per share (the coefficient

of determination), and FTC merger type classifications in a

linear regression analysis to predict the percentage premium

payment made by the acquiring firm. The explanatory power

of the- model was low when all 116 mergers were analyzed.

More than one-half of the variation in premiums was

explained, however, for more homogeneous merger samples

involving diversified acquirers and the subsets of

conglomerate acquirers and where the diversified acquirers

were entering into product extension mergers.

C. Financial Synergy

Lewellan [37) investigated another motive for mergers

between unrelated firms. He stated that there are financial

opportunities available for acquiring and acquired firms

when their cash flows are not perfectly correlated. Under

these circumstances, the acquiring and acquired firms act as

co-insurers of each other's outstanding debt. In other

words, the probability of default for either firm has been

decreased because additional cash flows are now available

for debt repayment if they are needed. Lewellan emphasized

that this is a property of virtually any merger involving

firms with imperfectly correlated cash flows and that it

cannot be realized by either firm independently. He also

stated that this aspect of mergers is different from simple

portfolio diversification which previous research has shown
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can be done by investors as well as firms in perfect capital

markets [36]. The difference is that investor

diversification does not change individual borrower

characteristics whereas borrower mergers will. The changes

can be- beneficial to the lender in terms of risk reduction

when mergers involve firms with imperfectly correlated cash

flows. As a result, the risk of default for the combined

entity is less than that for the individual firms and its

value is therefore greater than the sum of the individual

firms. The lower level of risk will also make it possible

for the combined firm to borrow more capital without

exceeding pre-merger risk levels. This suggests the use of

debt financing in mergers of firms with dissimilar cash

flows because debt is cheaper than equity due to the

associated tax subsidy. Empirical studies by Shrieves and

Pashley [49] and Choi and Philippatos [11] tested the

Lewellan [37] hypothesis.

Choi and Philippatos [11] investigated the synergistic

aspects of increased debt capacity due to merger. In their

study, 81 mergers between 1950 and 1973 were selected for

examination. Through the use of average and cumulative

average residuals analysis, Choi and Philippatos [11] showed

that those firms which restructured their debt after merger

to take advantage of increased post-merger debt capacity

experienced significantly higher pre- and post-merger

average and cumulative average returns. As a result of
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these findings, they concluded that both operating and

financial synergism contributed to the observed abnormal

returns. Furthermore, those firms that did not increase

their debt levels after merger could have helped

shareholders more if they had done so.

In their study, Shrieves and Pashley [49] empirically

verified that increased debt capacity, as described by

Lewellan [31], was a motive to merge. They analyzed pre-

and post-merger data for 50 merging and 50 non-merging firms

to determine if there were identifiable merger

characteristics associated with pre- and post-merger

leverage ratios. They found significant increases in

leverage, relative to the non-merging control group, for

mergers that were not stock-for-stock exchanges and used the

purchase method of accounting. This increase was not

present in stock-for-stock mergers using the pooling of

assets accounting method. They concluded that in non-stock-

for-stock purchase mergers, anticipated increases in

leverage can be a factor in the merger decision. These

study results are consistent with other research which shows

significant post-merger increases in acquiring firm leverage

[32] .

In a study by Galai and Masulis [21], they used the

option pricing model to show that increasing post-merger

debt levels are also important in relation to shareholder

wealth maintenance. They stated that, due to merger, the
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acquiring and acquired firms become co-insurers of each

other's debt, making the risk of default lower. This

results in wealth being transferred from shareholders to

bondholders. This transfer is reversed via the issue of

more debt after merger which will increase default

probabilities to pre-merger levels, transferring wealth from

bondholders back to shareholders.

Melicher and Nielsen [42] used group homogenization

procedures to derive additional support for financial

synergy as a merger motive. Their analysis showed that

conglomerate acquirers paid larger premiums in mergers that

led to a reduction in the acquirer's pre-merger financial

leverage ratios. This, in turn, provided the opportunity

for further debt issues by the acquirers.

Financial gain via post-merger debt level increases was

also important in work done by Gordon and Yagil [22]. In

this study, average cumulative residuals analysis was used

to show that financial gain can be derived from pursuing an

optimal post-merger debt level which is greater than optimal

acquired or acquiring firm debt levels prior to merger. The

higher optimal debt level is due to financial synergy.

In the Shrieves and Pashley [49] study, collection of

data on a series of mergers for individual firms could have

been used to enhance results and conclusions. This

information would allow evaluation of trends in merger

financing over time for firms studied. They would have been
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able to determine if firms consistently participate in this

type of merger over time and the factors which may affect

decisions to acquire. The Choi and Philippatos [11] study

could have benefitted from another aspect of analysis

inlcuded in this research effort: cluster analysis to form

homogeneous groups. This would have allowed them to

determine if certain categories of mergers, such as

conglomerates, produce more or less of the abnormal pre- and

post-merger returns associated with favorable debt

restructuring.

D. Diversification

Another merger motive which has been the subject of

recent research efforts is diversification. Mergers to

diversify firm operations have been justified in the past

based on their ability to stabilize the firm's earnings over

time. The decrease in earnings variability will lower risk

levels in the firm while maintaining or improving earnings

per share figures for stockholders.

Levy and Sarnat [36] contested this diversification

rationale in the presence of perfect capital markets. In

this environment, investors can obtain for themselves all of

the benefits associated with diversification by diversifying

their personal portfolios efficiently. Therefore, firm

diversification is of no value to them. When market

imperfections are present, all securities may not be
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available to all investors. Firm diversification may then

be of value to stockholders because it will allow them to

invest indirectly in securities (via diversification of the

firm) which may not otherwise be available to them. They

[36] added that shareholders may not gain and, in fact, may

lose from this type of merger. While gaining the additional

degree of freedom to invest indirectly in the shares of firm

securities otherwise unavailable to them, investors lose the

option of investing directly in shares of the diversifying

firm only. Levy and Sarnat [36] concluded that a stronger

case for diversification can be made if one considers the

portfolio effect and associated risk reduction as developed

by Lewellan [37]. Under these circumstances, firm

diversification can accomplish a form of risk reduction

which investor diversification cannot.

If there are market imperfections and firm

diversification is of value to investors, the performance of

conglomerate firms involved in diversified merger activity

should reflect this. Weston and Mansinghka [56]

investigated this possibility. In this study, 63 firms were

classified as conglomerates based on the following

criteria. Each firm selected grew at a rate of at least 10%

between 1960 and 1968, or had acquisitions totalling more

than $500 million, or was involved in at least two major

mergers between 1960 and 1968, or was involved in a number

of smaller mergers during the same period. Furthermore,
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each firm selected experienced at least 20% of its growth in

assets between 1960 and 1968 via acquisition and was

involved in at least 10 3-digit SIC industry categories or

in five or more 2-digit SIC categories in 1968. Analysis of

these firms showed that arithmetic mean growth in total

assets, sales, net income, earnings per share, and market

price was higher for the conglomerate firms when they were

compared to non-conglomerate control samples. Conglomerate

measures of profitability went from below control group

levels in 1958 to above group levels in 1968.

The improvement in earnings performance is consistent

with the successful achievement of defensive diversification

by the conglomerate firms. Firms were diversifying

defensively to avoid: (1) sales and profit instability, (2)

adverse growth development, (3) adverse competitive shifts,

(4) technological obsolescence, and (5) increased

uncertainty associated with their industries. As a result

of defensive diversification, Weston and Mansinghka [56]

stated that the most appropriate test of the earnings

performance of conglomerate firms is not superior earnings

performance, but their ability to achieve at least average

earnings performance. The authors also went into some

detail for two categories of diversification: firms moving

out of the aerospace and natural resources industries. This

categorizing process, which Weston and Mansinghka [56]

admitted may involve some over-generalization, could have
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been improved via the use of cluster and multinomial

statistical procedures described above. They could be used

to homogenize the sample firms and determine important

aspects of diversification strategies based on homogeneous

group characteristics. Results may show that some

diversification strategies were more profitable than others.

Another explanation of conglomerate mergers was

explored by Amihud and Lev [2]. They stated that

conglomerate mergers are managerially motivated because they

can reduce variability in earnings for management portfolios

which are dominated by securities from the firm in which

they work. Conglomerate mergers will also reduce the

undiversifiable "Employment Risk" (e.g., risk of losing job,

professional reputation, etc.) associated with any

managerial position. The consequence of these mergers can

therefore be regarded as an agency cost resulting in the

possible wealth transfer from stockholders to bondholders,

as suggested by options models [21].

Amihud and Lev [2] hypothesized that there should be a

significant difference in the level of risk reducing

activities between manager- and owner-controlled firms—that

is, firms in which ownership is widely dispersed among many

shareholders, none of whom have a dominant percentage of

control, and firms which are closely held and/or have owners

who actively participate in the managerial process.
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Amihud and Lev [2] used a sample of 309 firms from the

1965 Fortune 500 listing which had been classified as owner-

or manager-controlled by Palmer [45]. Their analysis showed

that the manager-controlled firms participated in

significantly more conglomerate or risk reducing mergers

during the time period analyzed (1961-1970). Differences in

the number of other types of mergers consummated during this

period were not significant. These differences suggest that

manager-controlled firms tend to engage in more conglomerate

acquisitions than owner-controlled firms. Further analysis

showed the rate of return for managerially-controlled firms

was significantly more correlated to the market return,

indicating the degree of diversification as measured by this

correlation was greater for manager-controlled firms.

The Amihud and Lev [2] study could also have benefitted

from data gathering and statistical procedures listed

above. Collection of merger data over an extended period of

time for individual firms would have allowed the authors to

determine when and if firms studied changed their control

types and how these changes affected the characteristics of

mergers consummated.

Multi-motive analytical procedures such as cluster

analysis could have been used to more conclusively link

observed results with other motives investigated for

conglomerate mergers. If additional data had been collected
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consistent with these motives, their influence on study

results could have been more effectively evaluated.

The potential usefulness of group homogenization

procedures such as cluster analysis can also be seen in

Langetieg, Haugen, and Wichern [34]. In this study, a group

of mergers consummated via an exchange of common stock was

studied. Results showed that risk levels in the acquiring

firms increased rather than decreased after the merger. The

authors stated that one reason for this increase may be

higher debt levels after merger but that data on more

financial and non-financial variables should be collected in

order to evaluate other factors. The use of cluster

analysis on their augmented data base would have provided

information on the effect of changes in leverage and any

other factors consistent with data gathered.

E. Bankruptcy Avoidance

Bankruptcy avoidance as a merger motive was

investigated by Shrieves and Stevens [51]. They used the

Altman [1] bankruptcy prediction model to forecast the

number of future bankruptcies avoided via merger in a group

of 135 acquired firms selected at random from the Federal

Trade Commission list of Larger Mergers in Manufacturing and

Mining during the period 1948-1971. A non-acquired group

was also selected by matching these firms to the acquired

group based on industry, size, assets base, and year. The
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control group was also restricted to firms not acquired at

least five years subsequent to the sample year. Their

results showed that the predicted rate of bankruptcy for

both groups was significantly greater than the population

average for firms of similar size during the time period

analyzed. The predicted bankruptcy rate for the acquired

firms, however, was over three times larger than for the

non-acquired firms. This difference led Shrieves and

Stevens [51] to conclude that avoiding bankruptcy costs or

taking advantage of bankruptcy cost economies was a motive

for merger.

This study could have been expanded and enhanced via

the use of data collection and analytical procedures

discussed above. Information on a series of mergers for

acquiring firms would enable Shrieves and Stevens [51] to

determine if these firms consistently acquired firms which

seemed headed for financial reorganization. If this is the

case, measures of risk and return could be used to determine

if this merger strategy contributed to superior firm

performance in comparison to firms not pursuing such a

strategy. A multi-motive analytical procedure would also

have been useful because it would have allowed Shrieves and

Stevens [51] to investigate other motives that contributed

to the number of mergers in their sample.
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F. Profit Maximization

Another potential motive for merger is acquiring firm

profit maximization. The studies discussed employ

accounting based (Section 1) or market based (Section 2)

measures of performance and attempt to answer one of the

following questions: (1) Do acquiring firms seek to improve

profitability via consistent acquisition of firms more

profitable than themselves? (2) Can acquiring firms improve

stock return figures by taking advantage of some or all of

the pre-merger abnormal returns associated with the "good

news" aspect of merger announcements?

1. Studies Involving Accounting Based Measures of

Performance for Acquired Firms. In this section, studies

dealing with acquired firm data only will be discussed. The

studies use statistical techniques such as multiple

discriminant analysis to identify merger attractive firms.

This type of analysis is important because it could be used

to select likely merger targets before the fact. Investors

could then use this information to profit from price

increases for acquired firm stock prior to merger. In his

paper, Stevens [53] analyzed financial ratios associated

with a group of non-acquired and a group of acquired forms

in order to determine if a model based on this type of data

could effectively distinguish between the two groups. The

samples studied include 40 unacquired firms and 40 firms

which were acquired during 1966. The initial phase of the
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study involved the use of factor analysis. To facilitate

interpretation, one ratio was used to represent each of six

factors, as follows:

1. Profitability-EBIT/sales;

2. Liquidity-net working capital/total assets;

3. Activity-sales/total assets;

4. Leverage-long term liabilities/total assets;

5. Dividend policy-dividend payout and price earnings

ratios.

Data for these ratios were used in multiple

discriminant analysis to obtain the desired model. The

model developed correctly identified 70% of the acquired

firms. The remaining acquired firms were classified as non-

acquired by the model. Further validation showed that the

model was stable over time and could therefore be used to

monitor attractive unacquired firms for possible future

mergers.

The analytical techniques used by Stevens [53] on

financial data from potential merger targets were also used

on merger active companies by Libby [38]. In his study,

Libby [38] proposed that merger active firms have financial

characteristics which are less favorable than those of an

average firm. Therefore, these companies are motivated to

seek mergers which will improve their financial position.

This proposition was explored through systematic examination

of financial data for merger active firms and comparison
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with results from the Stevens study [53]. Fifty-five merger

active firms and 55 merger inactive firms were included in

the sample analyzed.

The results of the factor analysis phase of the study

showed close agreement with the Stevens (53) study in terms

of ratio clustering on factors and factor loading

magnitudes. The seven factors used for multiple

discriminant analysis were: (1) profitability—EBIT/sales,

(2) activity—sales/total assets, (3) leverage—long-term

liabilities/total assets, (4) liquidity—working

capital/total assets, (5) dividend payout—dividends/net

income, (6) price earnings—the price earnings ratio, and

(7) size—total assets. Univariate F tests performed on the

seven variables showed merger active firms to be

significantly larger, more highly levered, and less liquid

than merger inactive firms. These differences were in the

opposite direction of those discovered by Stevens [53]

between acquired and non-acquired firms.

The multiple discriminant analysis phase of the project

used ratios associated with Factors 1, 2, 3, 4, and 7

(above) in order to be consistent with the Stevens [53]

study. The model developed was 74.55% accurate at

classifying firms as merger active. The results of this

study strongly support the proposition that financial

characteristics of buying and selling firms are explicit
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decision variables or reflect other considerations in the

merger decision.

The Stevens [53] and Libby [38] studies could have been

enhanced via data collection and statistical procedures

discussed above. Collection of data on a series of mergers

for individual firms would have allowed both researchers to

determine if subsets of firm mergers were more effectively

classified than others. These subjects could then be

examined to ascertain their relationships with other merger

subsets and factors external to the firm such as levels of

economic activity and inflation. Group homogenation may

also improve study results via development of merger groups

with significant commonalities. The classification models

could then be used on these groups with potentially better

results.

One important aspect of the Stevens [53] and Libby [38]

studies is that they were cross-sectional in nature. That

is, they were not able to evaluate variations in study

results due to changes over time in data collected. This

issue was examined by Harris, Stewart and Carleton [25]. In

their study, two sample groups were developed for separate

time periods (1974-1975 and 1976-1977) to check for changes

through time in the financial characteristics of acquired

firms. Profit analysis was used on samples of acquired and

non-acquired firms in an attempt to discriminate between

these groups. The acquired samples consisted of; (1) a
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sample of 61 firms acquired in 1976 and 1977, and (2) a

sample of 45 firms acquired in 1974 and 1975.

Major conclusions drawn from this study were:

1. In sample design, it is important to keep the ratio

of acquiring to acquired firms approximately equal

to the population ratio because differences here can

affect model classification effectiveness.

2. The models developed were not very powerful in

explaining the determinants of merger activity over

time.

3. Focussing on the acquired firms only prevented

analysis of potentially relevant acquiring firm

data.

Although the Harris, et al. study dealt with changes in

important merger variables over time, it did not address the

issue of how the changes may vary between firms or

industries. Some of the firms or industries represented in

the sample analyzed may have important differences in

behavior of relevant merger variables over time. Data

collection procedures consistent with those described

earlier would have allowed investigation of this issue. A

multi-motive approach to merger analysis using pre- and

post-merger acquiring and acquired firm data would also have

been beneficial in this study. Harris, Stewart and Carleton

[25] conceded that analysis of acquired firm data only may

result in synergistic relationships between acquiring and
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acquired firms being ignored. The data collection and

analytical procedures proposed for this study will eliminate

this problem by collecting and analyzing data for both

acquiring and acquired firms.

2. Studies Involving Accounting Based Measures of

Performance for Acquired and Acquiring Firms. The studies

discussed above have dealt with the characteristics of

acquired firms only to determine if acquiring firms improve

earnings performance via acquisition of relatively

profitable companies. The research suggested that this is

the case, particularly for conglomerate mergers. While this

aspect of merger theory is certainly important,

consideration must also be given to the financial

performance of constituent firms prior to merger and the

combined corporate entity after merger. In their study,

Ronald Melicher and David Rush [43] analyzed this issue.

They examined pre-merger financial characteristics of

conglomerate companies as well as the firms they acquired.

The same characteristics are examined for a sample of

acquisitions by non-conglomerate companies.

Using conglomerate as defined by Weston and Mansinghka

[56], Melicher and Rush [43] selected data for conglomerate

firms from Federal Trade Commission and New York Stock

Exchange data. Data were obtained for 132 mergers; 61

involving conglomerates, and 71 involving non-

conglomerates. Statistical analysis of the data showed that
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when conglomerate and non-conglomerate acquisitions were

compared, conglomerate firms were significantly larger than

non-conglomerates in terms of sales and assets but not net

profits. Acquired firms for conglomerates were also found

to be larger in terms of sales and assets and profit.

Earnings performance data showed that conglomerates were

less profitable than non-conglomerates and that they

acquired firms which were relatively more profitable than

those purchased by non-conglomerates. In addition to these

findings, Melicher and Rush [43] determined that the

conglomerates were more levered than non-conglomerates. An

analysis of the relationship between acquired and acquiring

firms supported these conclusions. In both groups,

acquiring firms were more highly levered and had higher

price earnings ratios than the acquired firms.

The final phase of the analysis involved comparison of

profitability and leverage ratios before and after merger

for both groups. Data showed that conglomerates were able

to realize improvements in excess of 2% in net profit margin

and return on total assets, which was more than those

achieved by non-conglomerate firms. This lent further

support to the contention that conglomerate firms acquire

relatively more profitable firms. Data also showed

conglomerates' leverage ratios (total debt/total assets)

decreasing 3.5% more than corresponding non-conglomerate

figures. The conglomerate firms, therefore, were able to



30

more closely approach pre-merger leverage values through the

use of "latent debt capacity" in acquired firms.

Examination of conglomerate merger financing also showed

heavy reliance on levered securities to lessen the impact of

acquisitions on their pre-merger returns on common equity.

The Melicher and Rush [43] study provided valuable

information concerning the acquisition related performance

of a particular type of firm—conglomerates. More insight

into the value of mergers can be gained through analysis of

the acquisition related performance of acquiring firms in

general. In their study, Lev and Mandelker [35] used the

"paired sample" approach to data selection for analysis.

Sixty-one acquiring firms were first chosen so that data for

the firms were available on both the CRSP and COMPUSTAT

tapes for five years before and five years after the year in

which the merger occurred. This allowed for study of the

long-term effects relatively large mergers have on an

otherwise random selection of firms. A corresponding group

of non-merging firms was also selected from CRSP and

COMPUSTAT data for the same time period. Pairing is based

on industry and asset size.

After sample selection, data were gathered to calculate

five-year pre- and post-merger averages for variables

relevant to firm profitability, risk, growth, capital

structure, earnings per share, liquidity, leverage, return

on assets, and return on common equity. Differences between
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these arithmetic averages for merging and non-merging firms

were then determined and tested for statistical significance

in relation to expected values using standardized Z

scores. Analysis of profitability data showed that

acquiring firms were more profitable than non-acquiring

firms.

Lev and Mandelker [35] also develop variable profiles

over the years covered by the sample data. This analysis

showed that returns for acquiring firms increased relative

to non-acquiring firms during the merger year, but decreased

to parity in years after the merger. Accounting based

measures of profitability, net return on assets and return

on equity did not show this trend because they do not

reflect investor expectations as return variables (market

annual rate of return and price relative) do. Pre-merger

growth in earnings per share and total assets also favored

the acquiring firms but post-merger figures showed growth

reaching parity while earning per share continued to favor

the acquiring firms. Lev and Mandelker [53] noted that the

earnings per share data employed income available for common

stock which is determined in part by the retained earnings

ratio. Therefore, changes in earnings per share may not

have been due to actual increases in earnings power.
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3. Studies Involving Market Based Measures of

Performance. The studies in this section all used the

return on acquiring and/or acquired firm stock over time as

a measure of performance. In each study, stock price

information, along with other data, was employed to

determine if the acquiring and/or acquired firms experienced

stock returns that were more than the market average before

and after merger.

The first paper discussed in this section is somewhat

more comprehensive than the previous two. In his study,

Gershon Mandelker [39] analyzed the acquisition related

performance of acquiring firms, as he did with Lev above,

and the merger related performance of acquired firms.

Mandelker developed his analysis around the theory that

if the market for acquisitions operates competitively, then

the return from an acquisition should be the same as from

any other investment-production decision with similar

risk. Consequently, two questions are addressed in the

paper; (1) If they exist, what is the magnitude, timing,

and distribution of abnormal returns associated with

mergers? (2) Is the capital market efficient with respect

to mergers?

Mandelker compared and contrasted his theory with those

developed by others. These included:

1. The Perfectly Competitive Acquisitions Market

theory which assumes rational investors will equate rates of



33

return on assets of similar risk and direct their investment

to any area representing the best risk-return relationship;

2. The Efficient Capital Markets Hypothesis which

states that stock prices adjust instantaneously to new

information providing the investor unbiased signals for

efficient resource allocation; and

3. The Abnormal Gains Hypothesis which asserts mergers

are good news for investors in acquiring firms and can

result in gains from economies of scale, monopoly power, tax

considerations, undervaluation, or diversification.

The model that Mandelker [39] used to develop support

of his theory is consistent with the relationship between

risk and return established in the Capital Asset Pricing

Model. The principal sources of data for the model were the

Federal Trade Commission Listing of mergers from 1948 to

1967, the CRSP file. Moody's industrials, and Standard and

Poor's Corporation records.

The first section of reported results using the model

above analyzed trends in risk, beta and return for acquiring

and acquired firms. Data showed cumulative average

residuals (c.a.r.) rising prior to merger, and falling along

with beta after merger for acquiring firms. These results

were consistent with the abnormal gains hypotheses stated

above. Investors seemed to overshoot future performance of

acquiring firms and then make adjustments downward after the

merger. The returns for acquired firms also showed abnormal
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gains concentrated in the seven months prior to merger.

Abnormal returns average 14% and were not offset by

decreases after the merger. Further data analysis showed

that the abnormal pre-merger returns for acquired firms had

high t-statistic values^ meaning their occurrence could be

attributed to chance alone. Therefore, it was difficult to

conclude whether the stockholders in acquiring firms earn

normal or abnormal positive returns from mergers. This fact

contradicted the good news hypothesis since no abnormal

behavior was observed during the pre-merger period. Post-

merger residuals and t-values for acquiring and acquired

firms were also low, indicating abnormal returns cannot be

obtained after merger. These results are consistent with

the Efficient Capital Markets hypothesis and other research

[3, 24, 30].

From his analysis, Mandelker [39] concluded that the

acquiring firms operated in a perfectly competitive market

for mergers and did not earn abnormal returns. The acquired

firm did earn abnormal returns in the seven months prior to

merger. The study also showed that for the sample data

efficient capital markets existed for mergers. Therefore,

all information concerning anticipated returns after merger

was impounded in the stock prices for the acquired and

acquiring firms prior to merger. No abnormal returns were

earned after consummation of the merger.
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Richard Shick and Frank Jen [48] took a somewhat

different approach to merger analysis. They stated that the

difference between merger returns and hypothetical non-

merger returns can be decomposed into compensation due to

merger benefits and compensation due to changes in risk. In

order to support this hypothesis, Shick and Jen [48] had to

develop estimates of hypothetical non-merger returns. This

was done using a logarithmic stock valuation formula which

showed the log of stock price to be a function of dividends,

short-term growth, long-term growth, current liabilities,

the standard deviation of EBIT for the past 10 years, and

the book value of total assets, all expressed as logarithms,

as well as a moving average of previous residuals calculated

with the model. Shick and Jen [48] collected three years of

data on 24 acquiring firms.

Empirical results using this type of analysis showed 17

of 24 firms had positive merger benefits during the first

year. Analysis also showed that the number of firms

receiving positive benefits decreased steadily from year one

to year three. Therefore, the probability of receiving

positive merger benefits apparently decreased over time and

did not depend only on past success. The data showed that

the opposite was true for seven firms experiencing negative

merger benefits in the first year. Passage of time seemed

to improve their chances of a positive return.
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The Shick and Jen [48] study showed mergers can be

beneficial even if significant premiums are paid for

acguired companies. The use of cash or stock and cash in

85% of the mergers, as opposed to some hybrid security, also

means merger benefits must be due to operating economies of

some form. Finally, the method of analysis employed here

could be used to simulate results of a merger before the

fact.

The importance of an appropriate measure of stockholder

gains was also highlighted by Langetieg [33]. In his paper,

the one factor capital asset pricing model was used in a

modified form to include an industry factor and a non-

merging control group factor.

Analysis was done on 149 mergers involving N.Y.S.E.

listed firms with data from the Center for Research in

Security Prices. Langetieg's [33] results for returns 72

months before and after merger were similar to Mandelker's

[39] in sign but not in magnitude for several sub-periods

studied. Furthermore, statistical analysis showed merging

firms had negative excess returns in every post-merger time

interval tested. This would lead to an inefficient markets

conclusion without further evidence. These additional data

were supplied by the control group of firms which also

showed negative excess returns. Therefore, Langatieg [33]

concluded that capital markets are in fact efficient. The

presence of the control group resulted in acceptance of the
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efficient markets hypothesis, further emphasizing its

importance in reducing bias due to error in measurement and

model development.

Langetieg's [33] results for acquiring firms were also

consistent with previous research [39]. He found that firms

had positive excess returns as much as 72 months prior to

merger, but their returns could not be conclusively

associated with merger. Overall, acquiring firms

experienced normal or slightly superior returns for their

stockholders.

4. Section Summary. The five studies [48, 43, 35, 39,

33] showed that acquiring firms may have positive returns

before and after merger, but do not share equally in the

relatively large abnormal returns prior to merger. Most of

these excess returns go to the acquired firm. Any superior

return for acquiring firms after merger, in comparison to

non-acquiring firms, was transient, decreasing to parity

within a three-year, post-merger period. A summary of such

studies can be found in Jensen and Ruback [30].

Of the five studies discussed above, only one, Melicher

and Rush [43], made any attempt at homogenizing samples

studied as outlined in this proposal. Even the study of

conglomerate firms only, as in Melicher and Rush [43], is

only a partial solution because all conglomerates are not

alike. These firms, although diversified, are not all in

the same industries and/or are not concentrated equally in
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industries where they compete. As a result, there may be

significant merger motivational differences in a group of

conglomerates based on data similar to that which will be

collected for this study. Homogenizing firm samples will

more effectively control these variations and may

significantly influence study results. In the other four

studies, this procedure may be even more beneficial because

no distinction is made between potentially different types

of acquiring firms such as conglomerates and non-

conglomerates. Previous research efforts [11, 42] have

shown that classification procedures of this type can yield

statistically significant results.

G. Discrepancies in Firm Value

The previous sections have shown that merger motives

associated with firm financial characteristics and

performance have been well researched and important. They

are not the only reasons firms merge. Motives may also be

derived from more favorable managerial interpretations of

financial data. In his study, Gort [23] asserted that one

reason for divergent interpretations of financial data was

the presence of economic disturbances in the market place

which increase the probability of valuation discrepancies in

two ways. First, they can randomly reorder investor

expectations, meaning there will be movement above and below

original investment positions. Second, economic
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disturbances make historical information less useful and

predictions of future performance are difficult.

The two primary reasons that Gort [23] cited for

economic disturbances were technological change and rapid

changes in a firm's stock price. Technological changes in a

company or industry may result in new products for which

demand is difficult to predict, or they can result in

production cost decreases which may also be difficult to

predict. Rapid changes in a company's stock price make

historical data less useful. This makes future stock prices

harder to predict, resulting in more variation among

investors whose valuations have increased. Gort [23] stated

that one reason for changes in stock prices can be rapid

growth which can induce sharp rises in security valuation.

This aspect of Gort's [23] study related to Mueller's [44]

analysis of growth as a merger motive discussed earlier.

However, Gort [23] assumed that growth alone was not a

sufficient motive for merger. Valuation discrepancies must

be present also in order to generate variance in firm

valuation and increased likelihood of merger. Gort [23]

added further support to the security valuation aspect of

his economic disturbance theory by arguing against the

bargains theory of mergers. This theory asserts that

mergers are motivated by an undervaluation of the acquired

company's stock in terms of price and/or the price earnings

ratio. Gort [23] used statistical analysis of a 51-merger
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sample between 1951 and 1964 to show that price earnings

ratios for the selling company were not always higher than

price earnings ratios for acquired firms. Gort [23]

concluded by stating that results were not inconsistent with

his economic disturbance theory because they do not support

the bargains theory of mergers.

In his study, Gort [23] stated that one criterion for

data selection is obtaining a "broad" industry sample. This

requirement was imposed, no doubt, to eliminate industry

and/or firm specific variables from biasing study results.

Although this procedure certainly improves external validity

in the study, a systematic means, such as cluster analysis,

would have been more effective. It would have allowed Gort

[23] to homogenize his study sample based on data that he

collected and/or other data consistent with other merger

motives and influencing factors external to the firms.

Studies of these groups would more effectively support his

conclusions or change them to be more consistent with all of

the information available for sample mergers.

H. Managerial Synergy

Research by Manne [40] suggests that many mergers are

motivated by a desire to replace poor acquired firm

managers. The lower the acquired firm's stock price is in

relation to what it could be with more efficient managers,

the more attractive a take-over becomes to firms who believe
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they can manage the firm more efficiently. Research shows

that, at least for the early 1960's, acquired firms show

characteristics of poor management, relatively unprofitable,

sluggish, over-liquid, with static or declining earnings and

dividends [27] . More recent studies of acquired firms have

not shown this to be true [25, 53] .

I. Economies of Scale

Another motive which is applicable to conglomerate and

non-conglomerate mergers focuses on scale economies. In any

business, there is an optimum level of operations which

results in the most efficient use of firm resources. Scale

economies are realized as firms increase their size to

approach this optimal level. This size increase can be

accomplished via merger. Previous research in this area

suggests that these economies may be related to managerial

skills, production and distribution, capital costs or

promotional expenditures [5, 6, 7, 47].

Managerial scale economies can be realized via merger

when the acquired firm is such that available acquiring firm

managerial skills are readily transferable [47] . The

acquired firm will be able to take advantage of the

acquiring firm's larger more sophisticated managerial

function to make better decisions in areas such as capital

budgeting. This condition is more likely to occur in

mergers of similar firms. As mergers become more
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conglomerate in nature, transferability will become more

limited.

Production and distribution economies of scale can be

realized via merger if acquisition results in the combined

entity being able to move further along the learning curve

for products manufactured or use more efficient machinery in

the manufacturing process. Changes of this type should be

reflected in firm unit cost data.

Financial economies are realizable if a merger results

in the acquiring or acquired firm being able to take

advantage of new capital sources or markets unavailable in

its smaller pre-merger form [5]. Firms large enough prior

to any type of merger should therefore be uninterested in

this potential scale economy.

Firm size is also important in promotional economies of

scale. Sufficiently large promotional expenditures allow

firms to take advantage of quantity discounts offered by

advertising agencies and media management [7]. These

economies will be realized via merger if the combined firm

has significantly more promotional purchasing power than the

acquiring and/or the acquired firms.

J. Other Factors Influencing the Merger Decision

The economic environment in which a firm operates can

also influence its merger decisions [52]. In good economic

times when firms are operating profitably, there will be
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more capital available for investments such as

acquisitions. Inflation can also be an important factor in

merger decisions. Shrieves and Pashley [50] have shown that

"inflationary-tax-loss-avoidance" is a motive for merger

when historical inflation has been high and the fixed assets

for the acquired firm are relatively old. The cost of

borrowing is also of obvious importance because it can

determine when and/or how a firm's acquisitions are

financed.

The legal environment in which a firm operates is also

important. The Anti-Trust Division's vigorous pursuit of

cases against firms participating in vertical, horizontal or

concentric mergers in the 1960's illustrates this fact. As

a result of this action, conglomerate mergers became more

attractive to merger active firms who became more

conglomerate in nature. Other research has shown that

governmental action against merging firms does not prevent

their stockholders from obtaining abnormal returns prior to

merger and may prevent replacement of incompetent managers

in the acquired firms [15].

K. Summary

The major theories of merger motivation have been

reviewed. These provide the motivation for including

variables in later stages of this research. Furthermore,

extant empirical research in merger motivation has been
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summarized, and problems in methodology pointed out. These

problems provide the motivation for methodology to be used

in this study. A summary of the problems commonly found

were based on the fact that none of the studies above took

as its- primary objective the evaluation of longitudinal

intra-firm merger relationships. Therefore, they cannot

necessarily be faulted for suffering from one or more of the

following defects in empirical methodology with respect to

the issues at hand.

They did not use, as a data base, information collected

on a series of mergers over time for several firms. In

Mueller's [44] study, for example, a data base of this type

would have allowed him to determine if one or more firms

consistently pursued growth maximizing mergers using

variables similar to those in Reid's [46] study. It would

also have enabled Mueller [44] to determine if a relatively

small group of firms was responsible for an inordinate

number of sample mergers. This fact would suggest that a

single sample merger is not the appropriate unit of analysis

because the events within one firm may not be independent.

Furthermore, this subset of sample firms could be analyzed

to determine if there are systematic differences that could

bias study results.

No attempt is made to statistically separate the

mergers in samples analyzed into homogeneous groups so that

similarities and differences between mergers could be more
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effectively examined. In the Choi and Philippatos [11]

study, for example, cluster analysis to form homogeneous

groups would have allowed the authors to determine if

certain categories of mergers, such as conglomerate,

produced more or less of the abnormal pre- and post-merger

returns associated with favorable debt restructuring. The

Gort [23] study could also benefit from a multi-merger

analytical process, in his study, Gort [23] used a "broad"

sample of mergers for analysis. This selection procedure

was used, no doubt, in an attempt to eliminate systematic

biases in data analyzed via randomization. A more

systematic method such as cluster analysis could have been

used instead to more effectively control for such variances

and provide a means of examining how other merger motives

influenced mergers studied. This would have given Gort [23]

more conclusive support for his hypothesis. This fact is

important because Gort's [23] analysis only allowed him to

state that the bargains theory of mergers is not supported

and therefore growth maximization may be a motive for

merger.
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CHAPTER III

STATEMENT OF HYPOTHESES AND METHODOLOGICAL OVERVIEW

A. Chapter Description

In this chapter, the hypotheses to be tested are

stated. Both of these hypotheses deal with relationships

between firm mergers over time. Support for them is derived

from a discussion of merger relationships suggested by

previous research. Methodology used to test the hypotheses

is also outlined in this chapter. This discussion includes

procedures for: (1) data collection, (2) data base size

reduction through the use of factor analysis, (3) the

development of homogeneous groups using cluster analysis,

(4) identifying those firms with unlikely merger

distributions across clusters, and (5) performance

comparisons between firms with and without unlikely merger

distributions. Anticipated methodological problems are also

discussed.

B. Statement of Hypotheses

The hypotheses tested in this study are:

1. Firms exhibit a statistically detectable pattern of

participation in one or more types of mergers with
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characteristics consistent with previous merger

motive research.

2. Merger patterns had a measurable impact on the

financial condition of firms studied when measured

in terms of: (1) geometric mean market return, (2)

mean return on total assets, (3) mean return on

equity, (4) the mean ratio of long-term debt to

total assets, (5) the mean ratio of total debt to

total assets, and (5) Treynor's Measure of

Performance [55].

These hypotheses are reasonable and logically

consistent. For Hypothesis 1, the existence of and ability

to analyze homogeneous groups is reasonable if one considers

the following. The decision to merge or acquire can have a

long-term impact on the acquiring firm in areas such as

capital structure [49] . It is therefore possible that

participation in a major merger could influence the capacity

of the acquiring firm to undertake subsequent mergers or the

characteristics of subsequent merger candidates.

In Mueller's [44] study, for instance, he stated that

growth maximizing managers must use lower discount factors

than stockholders in order to justify mergers that are not

in shareholders' best interest but do contribute to growth

in assets and/or earnings. If the market for managerial

talent is reasonably efficient, these growth maximizing

managers should be concerned with some future settling-up
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procedure that will penalize them for not acting in the

shareholders' best interest [18]. This belief could

influence future merger decisions and make consistent growth

maximization unattractive to managers. Analysis of a series

of mergers from a growth-oriented firm would shed additional

light on this issue.

The method of financing acquisitions may also influence

subsequent merger decisions. In the study by Melicher and

Nielsen [42], the authors concluded that larger premiums

were paid for firms with lower price earnings ratios than

the acquiring firms'. This suggests merger profits from

favorable P/E ratio differentials as an acquisition motive

[41]. Further analysis shows these acquiring firms suffered

dilution of earnings because they paid such large premiums

for their acquisitions. In firms that have participated in

such mergers, data on a series of acquisitions would assist

in determining if managers can continue consummating mergers

of this type in spite of potentially adverse shareholder

reactions to dilution of earnings.

In the Shrieves and Stevens [51] study, bankruptcy

avoidance was shown to be a potential merger motive. The

study did not deal with the financial impact on acquiring

firms associated with absorbing these poorly performing

companies. The potentially negative impact, in the absence

of synergy, could prevent firms from consistently

participating in these mergers. Analyzing a series of



49

mergers from acquiring firms participating in this type of

merger would address this issue.

The pursuit of market power through acquisition may

also influence a firm's future merger decisions. If, in the

opinion of government, some mergers do represent significant

increases in market influence, they may be deemed anti

competitive and disallowed. A decision of this type will

surely discourage similar mergers until government attitudes

change. Government intervention of this type was to some

extent responsible for the conglomerate merger wave of the

1960's. Government anti-trust lawyers vigorously pursued

rulings against vertical, horizontal, concentric and product

extension mergers as being anti-competitive. This left only

conglomerate mergers for firms interested in external

expansion.

Conglomerate mergers may also be motivated by

"defensive diversification" as discussed by Weston and

Mansinghka [56]. Diversification of this type, to improve

profit via movement out of unprofitable areas, may result in

intra-merger relationships. These relationships should

result from profitable diversification strategies. The

firms analyzed in this study no doubt used different

strategies for diversification with varying degrees of

success. An analysis of a series of mergers for individual

firms would help determine whether or not their mergers were

related.
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Hypothesis 2 is reasonable because mergers do

contribute to multi-year change in firms' financial

conditions [49]. Therefore, firms with merger motive

patterns may perform differently when compared to firms

which had no motivational pattern of mergers over time.

These differences can be measured using data collected in

this study. This issue, which has not been dealt with in

previous research, is directly addressed in Hypothesis 2.

C. Methodological Overview

Data collected on merger series within firms were used

to develop homogeneous groups of mergers. This information

was gathered for 66 firms between 1960 and 1978 (see Exhibit

1 in the Appendix for a list of acquiring firms and their

acquisitions). This time period was chosen to be consistent

with data availability and to cover the intensely merger

active period of the 1960's. Analyzing this merger cycle

also facilitated collecting data for firms that were merger

active over a multi-year period. The 66 firms were selected

by screening data to get only firms that participated in

three or more large mergers (based on Federal Trade

Commission reports on large mining and manufacturing

mergers) between 1960 and 1978. Three mergers was selected

as the minimum number in order to minimize sampled firms

with infrequent unrelated mergers and to provide an adequate

sample size (295 mergers). Higher minimum merger numbers
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resulted in unacceptably small sample sizes due to the

number of firms and/or mergers with necessary data. Data to

be collected for acquiring and acquired firms are shown in

Exhibit 2 in the Appendix. Exhibit 3 in the Appendix

contains explanations for all calculated data.

The development of homogeneous groups began with

application of factor analysis to raw data. This step was

necessary because variables used to explain differences in

mergers were not independent. That is, two or more

variables, to some degree, measured the same source of

variation between mergers. As a result of these

dependencies, subsequent procedures to develop merger

clusters would be confounded because cluster characteristics

could be influenced by variable dependence as well as

similarity in variation measured. Therefore, factor

analysis was used to select an independent subset of

variables that best accounted for variance in the data. The

variables and analysis appear in Exhibit 4 in the Appendix.

After factor analysis had been used to select a set of

independent variables, a procedure of some type was required

to form homogeneous groups. Cluster analysis was well

suited for two reasons. First of all, it aggregated those

mergers that were "closest" to each other when distances

were measured in terms of data collected. Second, cluster

analysis facilitated the study of multiple rather than

individual motives for merger. The positive association
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between growth maximization and scale economies discussed in

Section A of Chapter II, for instance, could result in such

a multi-motive homogeneous group. Cluster analysis grouped

mergers based on similarities as measured by any subset of

variab-les used so that data suggesting multiple merger

motives could be characteristic of any group.

After homogeneous groups were formed, all mergers from

each firm were examined to determine into which homogeneous

group each merger went. Each firm's merger behavior was

established by determining if an improbable number of its

mergers went into a single group or subset of groups. A

hypergeometric probability distribution was used to analyze

firm merger distributions. Examples of the analysis appear

in Exhibit 5 and Exhibit 6 in the Appendix. Firms with

unusual merger distributions were evaluated to determine the

nature of their behavioral patterns based on the

characteristics of the homogeneous groups into which their

mergers fell.

Finally, performance differences between firms with and

without unusual merger patterns were evaluated with Wilcoxon

Rank Sums comparisons among three groups; (1) firms without

improbable merger distributions, (2) firms with improbable

merger distributions, and (3) the overall market represented

by the Standard and Poors 500 stocks. This was done using a

unique set of variables which are listed in Hypothesis Two

in Section A of this chapter. The null hypothesis tested
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was that the mean values of relevant variables from

different groups were identical.

D. Anticipated Methodological Problems

There were two potential problems associated with the

methodology discussed above. The first dealt with the issue

of independence between mergers in the data base. The

question was whether sources of dependence in the data

biased cluster formation. Two sources of dependence were

evaluated: (1) mergers consummated in close chronological

proximity to each other, and (2) mergers consummated by the

same acquiring firm. Source 1 was important because in

order to develop homogeneous groups using cluster analysis,

mergers from the entire 1960-1978 period were clustered.

This approach was reasonable if one assumed that at least

some of the fundamental phenomena or motivations underlying

mergers were present throughout the period studied. If they

were not, dependence of cluster characteristics on time

would make interpretation of clusters formed with all

mergers difficult. It would be impossible to separate

differences in cluster characteristics due to data analyzed

from differences in cluster characteristics due to the time

period over which mergers were consummated. In order to

deal with this problem, three samples of mergers were

selected for preliminary cluster analysis. Sample 1

contained the first merger for each of the 66 acquiring
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firms. The second and third mergers were put into Samples 2

and 3, respectively.^ This procedure increased the

likelihood of segregating mergers by time period because

they were chosen in chronological order for sample

inclusion. This chronological grouping resulted in time

varying systematically between samples. If there were no

similarities in characteristics of clusters from Samples 1,

2, and 3, due to time period differences, then the

hypothesis that acquiring firms exhibit detectable

statistical "patterns" could be rejected without further

testing. Thus, if further analysis with the entire data

base was to be meaningful, cluster "stability" through time

had to be established. A description of and results from

analysis of these samples can be found in Chapter IV.

The second source of dependence, the same acquiring

firm for more than one merger, was important because two

mergers from the same acquiring firm cannot be considered

"independent" observations. This dependency was eliminated

in the three sample analyses because each sample contained

only one merger from each acquiring firm. In order to

determine if this source of dependence was a problem, the

^This grouping procedure resulted in the maximum number
of samples composed of independent observations because no
acquiring firm, including those with only three major
mergers, was represented more than once in each sample.
This was necessary because cluster analysis is based on the
assumption of data independence.
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characteristics of clusters formed in each of the three

samples were compared to the cluster characteristics when

all mergers were clustered. In "whole group" clustering,

acquiring firm dependencies were not eliminated because all

clusters from all acquiring firms were used. Therefore, if

the same characteristics appeared in each set of clusters,

this dependency would not be a problem. A discussion of

"whole group" clustering and its relationship to the three

independent samples can be found in Chapter IV.

The second potential methodological problem dealt with

analysis of the samples described above. Some procedure had

to be devised to evaluate cluster quality within each

sample. That is, to determine if, based on data gathered,

the clusters within a sample really had different

characteristics.^ A necessary characteristic of this

procedure is scale independence. In other words, procedure

results cannot be sensitive to absolute scale differences in

the data. If this is not the case, we would expect the

general growth in size of firms through time to have an

impact on clusters formed from different time periods, even

^This procedure was also used to help verify stability
of cluster characteristics through time. Each sample formed
should have had the same number of clusters with
characteristics similar to clusters in the other samples.
Therefore, each cluster in Sample 1, for instance, should
have been similar to one and only one other cluster in
Samples 2 and 3. No cluster should have been similar to
more than one cluster in any other sample.
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if there were no other differences in the data. This is

particularly important in this study because absolute dollar

variables such as total sales and assets were much larger

than many of the other variables being used. The choice of

scaling methods for these size-related variables should not

change conclusions concerning cluster stability through

time. A discussion of procedures chosen and analytical

results is in Chapter IV.

E. Summary

In this chapter, the hypotheses to be tested were

stated. It was shown that they are reasonable and

consistent when potential relationships between mergers are

considered. These relationships were shown to be consistent

with previous merger motive research. The procedures to be

used for hypothesis testing were also outlined in this

chapter. This discussion emphasized the statistical

procedures to be used and explained why each procedure was

chosen for this study. Potential methodological problems

were also discussed with emphasis on sources of dependence

in the data.
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CHAPTER IV

FACTOR AND CLUSTER ANALYSIS

A. Chapter Description

In this chapter, factor and cluster analysis procedures

used are discussed. The factor analysis section

describes: (1) how the data base was reduced from 57 to 18

variables using factor loadings derived from factor

analysis, (2) interpretations of factors based on variables

used to represent them, and (3) anticipated data problems.

The cluster analysis section describes: (1) cluster

analysis using the 18 variables derived from factor

analysis, (2) adjustments in variable values to eliminate

the effect of inflation, (3) methods used to evaluate

stability of cluster characteristics over time, and (4)

methods used to evaluate potential sources of systematic

dependence between mergers in the data base. The chapter

concludes with a discussion of cluster analysis involving

all 295 mergers in the data base.
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B. Factor Analysis

The 57 variables shown in Exhibit 2 in the Appendix

were submitted to factor analysis.^ The number of factors

to be developed was set at eight. Eight was chosen after

examining the percentage of variance explained by each

factor when the maximum number of factors, one per input

variable, was used. The first eight factors explained

61.07% of the variance present. The next 49 factors

explained the remaining 38.93% of variance with no factor

explaining more than 2.9% of the variance by itself. This

suggested that there would be little benefit in going beyond

the eight factors because they accounted for most of the

variance present in the data. Principal Components Analysis

(PGA) was the extraction method used and the rotation method
•)

was Varimax.

^Factor analysis was used to select the subset of
variables most effective at explaining variance in the
data. This procedure was necessary because all variables in
the data base did not explain a unique aspect of merger
behavior, i.e., they were not all independent. Independence
between variables or clearly defined sets of variables is
important because, without it, one aspect of merger
performance, such as leverage, could be evaluated more than
once. This is unnecessary and makes interpretation of data
difficult. Therefore, factor analysis was used to select an
independent subset of variables that best accounted for
variance in the data.

^In order to verify the choice of eight factors,
analysis was also done with 15 factors using Principal
Components and Image extraction methods while continuing to
use Varimax as the rotation method. This indicated that
four additional variables would improve the results of
cluster analysis discussed later in this chapter. Potential
improvement stems from the fact that these factors explained
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Variables were chosen to represent each of the eight

factors based on variable factor loadings. The term "factor

loading" refers to how much of the variance associated with

a factor each variable can explain. Factor loadings are

expressed as percentages. Therefore, we would like to see

one variable with a factor loading close to 1.0 for each

factor. This would suggest that one variable could be used

to represent the factor because this variable explains close

to 100% of the variance associated with the factor. The

factors, variables, and factor loadings are shown in Exhibit

4 in the Appendix and in Table IV-1.

C. Factor Interpretations

The factors can be interpreted as follows. Factor 1 is

clearly a measure of acquiring firm size, while Factor 2

relates to acquired firm size. Factor 3 is related to the

business cycle or the economic environment for acquiring and

acquired firms. Factor 4 relates to the level of

advertising per dollar of sales in the acquiring firm's

industry and gives some indication of how consumer or retail

oriented the industry is. Factor 5 is a measure of
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Table IV-1

Factor Analysis Results

Factor Factor
Number Variable Loadings

1  - Acquiring Firm Total Assets Before Merger .98
Acquiring Firm Sales Before Merger .93

2  Acquired Firm Total Assets Before Merger .85

3  One Year Growth in GNP .75
One Year Growth in CPI .79

4  Acquiring Firm Industry Average Advertising
Per Dollar of Sales Prior to Merger .74

5  Acquired Firm Retained Earnings to Total
Assets Before Merger .85
Acquired Firm Sales to Total Assets
Before Merger .SI

6  Acquiring Firm Debt to Total Assets Before
Merger >74

7  Acquired Firm Long-Term Debt to Total Equity
Before Merger .80
Acquired Firm Return on Equity Before Merger .78

8  Acquiring Firm Industry Average Gross Profit
Margin Before Merger .60
Acquired Firm Industry Average Capital
Spending per Sales Dollar Prior to Merger .59
Acquired Firm Industry Average Gross Profit
Margin Prior to Merger .58

Variables Added Based on Different Extraction Methods
(see footnote 2):

Acquiring Firm Return on Equity Before Merger .59
Acquiring Firm Gross Margin Before Merger .64
Acquiring Firm Industry Research and
Development Before Merger .54
Acquired Firm Operating Profit Margin
Before Merger .62

Note: Factor loadings for the last four variables above
were obtained from additional factor analysis and do not
relate to any of the eight factors listed.
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acquiring firm activity or turnover. Factor five also

suggests that, in this sample, high activity is associated

with financing assets purchases with retained earnings.

Factor 6 is clearly a measure of acquiring firm leverage,

while Factor 7 measures acquired firm leverage. Factor 8

measures the relationship between acquired firm industry

average profitability and investment potential, while

measuring to a lesser extent the same relationship for

acquiring firms. The relationship seems to be less strong

for acquiring firms because acquiring firm industry capital

spending per dollar of sales prior to merger loaded at only

.322 on this factor.

D. Factor Analysis Summary

The purpose of factor analysis was to determine which

subset of variables most effectively explained variance

present in the data. It is clear from analysis that the 18

variables shown in Table IV-1 provided the parsimonious

explanation of variance sought after in factor analysis.

These variables were used rather than the original 57 in the

cluster analysis.

E. Anticipated Data Problems

Three of the 18 variables selected via factor analysis,

acquiring firm sales prior to merger, acquiring firm total

assets prior to merger, and acquired firm total assets prior

to merger were much larger in magnitude than the other
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variables even when expressed in millions of dollars. These

data were therefore subject to the effect of inflation over

time which was significant during the 19 years (1960-1978)

of merger activity studied.^ Since this "inflation" effect

could potentially dominate the cluster analysis to the

extent that the merger phenomena of interest are obscured,

dollar values were adjusted for inflation using Consumer

Price Index data.

F. Cluster Analysis Using Inflation Adjusted Logarithms of

Sales and Assets Variables^

In this cluster analysis computer run, the Consumer

Price Index was used to adjust assets and sales variables.

(See Table IV-2 for data used in cluster analysis.)

All dollar amounts of sales or assets were expressed in

terms of 1967 dollars. This procedure eliminated the effect

^In addition to creating a source of uncontrolled
systematic variation in the study, inflation exacerbates the
size differential problem which was very significant in
computer runs using step-wise multiple discriminant analysis
(MDA) to evaluate cluster quality. In these runs, an F-
statistic was used on pairs of cluster centroids to
determine if the homogeneous groups formed were different.
The results of these tests could be altered by non-linear
changes in the scale of one or more variables being used.

^Another method of "normalization," division by overall
mean values, was also used, but analysis indicated that
cluster quality was inferior using this technique.
Therefore results are reported only for the inflation
adjustment procedure. See Exhibit VII in the Appendix for a
discussion of results using this normalization procedure.
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of inflation while preserving any magnitude changes due to

factors other than inflation. After inflation adjustment,

the natural logs of the assets and sales variables were used

in cluster analysis. This was done to make differences in

absolute magnitude between variables more reasonable. This

is important because statistical methods used (F-tests of

differences between pairs of cluster centroids) are affected

by size differences between variables.^ The transformed

variables were: (1) the log of acquiring firm total assets

prior to acquisition, (2) the log of acquired firm total

assets prior to merger, and (3) the log of acquiring firm

sales prior to merger. The cluster analysis was done using

eight clusters on the three independent groups of mergers

described in Section C of Chapter III. In each merger

group, there were five major clusters which accounted for at

least 89% of the 66 mergers in each sample (see Table IV-

3). Major clusters were defined as those containing 10% or

more of the 66 mergers in each of the three groups.

F-statistics and significances between pairs of groups

verified that, with one exception, all clusters within a

^It is important to note here that the F-tests between
pairs of cluster centroids are not valid in the classical
sense because they were not performed on an independent set
of data. The F-tests are necessary but not sufficient tests
of statistical significance. They are used her to verify
the results of cluster analysis. They are not used to
establish valid measures of statistical significance for
differences between cluster centroids.
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Table IV-2

Variables Used in Cluster Analysis

1. Acquiring firm total assets prior to merger.

2. Acquiring firm sales prior to merger.

3. Acquired firm total assets prior to acquisition.

4. One-year growth in the consumer price index.

5. One-year growth in gross national product.

6. Acquiring firm industry average advertising before

merger.

7. Acquired firm retained earnings/total assets.

8. Acquired firm sales to total assets.

9. Acquiring firm debt/total assets prior to merger.

10. Acquired firm long-term debt/total equity.

11. Acquired firm return on equity.

12. Acquiring firm industry average gross profit

margin before merger.

13. Acquired firm industry average capital spending

before merger.

14. Acquired firm industry average gross profit margin

before merger.

15. Acquiring firm return on equity prior to merger.

16. Acquiring firm gross margin prior to merger.

17. Acquiring firm industry average research and

development before merger.

18. Acquired firm operating profit margin prior to merger,
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Merger Distributions

Table IV-3

with Inflation Adjusted Variables

Major Cluster No. Merger Distribution for All Groups
Group 1 Group 2 Group 3

1 ' 12 12 10

2 9 6 7

3 8 9 8

4 17 25 19

5 17 11 15

merger group were unique. The F—tests also showed that in

some cases, inter-merger series groups were not

significantly different. See Table IV-4 for these

relationships. In Table IV-4, similar clusters are on the

same row.

These relationships are illustrated in the scatter plot

of cluster centroids produced using Canonical Discriminant

Functions 1 and 2. These functions are formulas used to

generate group classification scores based on input data.

Mergers with scores of similar magnitude are grouped

together. The plot shows that there is a considerable

amount of overlap in cluster territories, i.e., a vertical

or horizontal line drawn through almost any of the cluster

centroids will go through or come close to one or more of
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Table IV-4

Intra-Series Merger Relationship Table

1st Merger Group 2nd Merger Group 3rd Merger Group
Cluster Cluster Cluster
Number Number Number

1  12

2  6

3  8

4  9 14

5  10

7  15

Note: Clusters reported on the same row were found to be
similar using F-statistics and significances between pairs
of cluster centroids.

the other cluster centroids. This shows that only a few of

the clusters are clearly separated, i.e., have very

different classification scores when Canonical Discriminant

Function 1 and/or 2 is considered (see Fig. IV-1). This is

important because these functions generate most of the

discriminating power used to form groups in the discriminant

analysis. This, as well as results from paired F-tests,

suggested that there were similarities between clusters

based on discriminant functions developed. These

statistical similarities can be used to establish some
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Canonical Discriminant Function 1
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consistency in clusters across time if they occur between

but not within merger groups. In other words, each cluster

should be related to one and only one cluster in each of the

other merger groups.

Results from paired F-tests did not consistently show

the desired one-to-one relationship between clusters in

different merger groups. However, given the nature of the

F-test, the lack of consistent inter-group statistical

relationships between clusters does not preclude existence

of these desired relationships. Clusters with the same set

of significant variables and characteristics may have been

shown as being different because changes in variable values

over time produced different cluster centroids (see Table

lV-5).^ These changes resulted in cluster centroid movement

over time while the characteristics of the cluster,

acquiring or acquired firm size for instance, remained

constant. A more valid evaluation of similarity between

groups was done using the variance ratio listings for all

variables in each cluster analysis. This variable is the

ratio of between-cluster variance to within-cluster

variance. It shows how much of the total variance

associated with a variable is between clusters instead of

within them. It is desirable to have as much variance

®This is important because the mean values for assets
and sales in logarithmic form, for example, changed
significantly over time (between merger groups 1, 2, and 3)
even after being adjusted for inflation (see Table IV-5).
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Table IV-5

Mean Values for Assets and Sales Variables
Across Merger Series

Merger Group Mean Values For

Log of Log of Log of
Acquiring Acquired Firm Acquiring Firm
Firm Sales Total Assets Total Assets

Merger Group

1

2

3

5.707 3.555 5.501

6.081 3.732 5.870

6.459 3.562 6.214

outside or between clusters as possible^ i.e.r a relatively

large variance ratio value. This results in clusters that

are distinctly different from each other and have data

within them that has similar values. The variance ratio

data were used to determine which variables were most

effective at explaining between-group variance for each

cluster analysis, i.e., those variables which contributed

the most toward cluster characteristics.

If this list of variables is consistent across cluster

analysis runs, then there is some indication that cluster

stability is present. Variance ratio data for each of the

three cluster groups using inflation adjusted data, in Table

IV-6, shows consistency in variables that were most

effective at explaining between-group variances, i.e.,

variables which had large variance ratio values.
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Table IV-6

Variance Ratio Data

Variable Name
Variance Ratio Values

Group 1 Group 2 Group 3

Acquiring Firm Debt/Tot.
Assets before Merger .107 .078 .103

Acquiring Firm Ind. Avg.
Adver. before Merger .036 .087 .111

Acquiring Firm Ind. Avg. Prof.
Margin before Merger .169 .220 .792

Acquiring Firm ROE before Merger .131 .270 .163

Acquiring Firm Gross Margin
before Merger .101 .158 .147

Acquiring Firm Ind. RSD
before Merger .172 .150 .186

Acquired Firm Ind. Avg.
Capital Spending .569 .269 3.113^
Acquired Firm Ind. Avg.
Gross Margin .271 .341 .543

Acquired Firm Long-Term
Debt/Total Equity .258 .273 .116^
Acquired Firm ROE .089 .085 .151

Acquired Firm Retained
Earnings/Total Assets .107 .199 2.523^
Acquired Firm Sales/Total Assets .306 .812 .262

Acquired Firm Operating
Profit Margin .290 .305 .296

1 Yr. % Change in Consumer
Price Index .129 .118 .280

1-Yr. % Change in GNP .076 .075 .278

Log of Acquiring Firm Sales
Before Merger 5.154 4.480 4.679

Log of Acquiring Firm Tot.
Assets before Merger 5.820 4.342 6.538

Log of Acquired Firm
Total Assets 3.734 4.426 2.819

^These values were due to outliers, clusters with
one merger.

only
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The use of cluster centroids for comparison purposes in

the F-tests described above provides another reason for

using variance ratio data. The distances between cluster

centroids can be changed by non-linear rescaling of one or

more of the variables analyzed—sales and assets data, for

instance. This relative movement will in turn affect the

results from paired F-tests between pairs of cluster

centroids even though no data were actually changed.

Variance ratio analysis, on the other hand, is not sensitive

to the units associated with input data and will therefore

show those variables most effective at explaining between

group variance regardless of their magnitude.

G. Summary of Sub-Group Cluster Analysis

In this chapter, two important issues concerning

clusters analysis were dealt with. First, there were two

sources of dependency in the data which could make

interpretation of results difficult; (1) many of the

mergers occurred in close chronological proximity to each

other, and (2) more than one merger was consummated by the

same acquiring firm. Second, inflation during the time

period analyzed could systematically influence

interpretation of data. The "tests" done in this chapter

were needed to establish whether cluster analysis over the

whole period and all acquiring firms would be meaningful.
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i.e., not dominated by period or acquiring firm

dependencies.

The first source of data dependency, date of

consummation, was investigated via analysis involving three

independent sub-samples covering different time periods.

Cluster characteristics were shown to be stable over time.

Therefore, systematic differences in consummation dates

between clusters would not be a problem.

Independence between sub-samples was achieved by

including only one merger per firm in each sample. If

intra-firm merger relationships, the second source of data

dependency, were dominant, it would have been difficult to

derive meaningful clusters from the sub-samples because

there would have been no other relationships on which to

base cluster characteristics. This, in fact, was not the

case. Cluster characteristics based on those variables with

the largest variance ratio values were consistent within and

between sub-samples (see Table IV-6). This suggested that

systematic intra-firm merger relationships would not be a

problem in overall group cluster analysis.

Systematic effects of inflation were dealt with via use

of the Consumer Price Index to express all appropriate

variables in terms of constant dollars. Variables included

were measures of sales and assets for acquiring and acquired

firms. This adjustment eliminated the effects of inflation
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and did not impede formation of meaningful clusters in all

of the independent sub-samples.

H. Whole Group Cluster Analysis

r. Prelimary Discussion. Previous cluster analysis

showed there was consistency in cluster characteristics over

time when the first, second, and third mergers for acquiring

firms were clustered as individual groups. The consistency

was demonstrated via analysis of variance ratio data for

each 66 merger sub-group. Therefore, in this phase of the

study, all 295 mergers were run through the FASTCLUS

clustering algorithm, which used the nearest centroid

sorting technique to minimize the sum of squared distances

from the cluster means. Data for clustering were composed

of the 18 variables discussed earlier in this chapter (see

Section A). The maximum number of clusters ranged from

seven to 18. This wide range was chosen to ensure discovery

of where cluster formation was impaired by too few clusters

being formed. In other words, the point at which a decrease

in clusters formed resulted in too large an increase in

cluster variability.'

This range of maximum clusters also provides for a
comprehensive examination of outliers, clusters with only a
few mergers in them (see Section 2 below for a complete
discussion of outliers), to determine what number of
homogeneous groups was best at minimizing them.
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2. Discussion of Clustering Results. In order to

interpret the results of clustering, a decision must first

be made concerning outliers, i.e., clusters containing

mergers with financial characteristics distinguishing them

from all or all but a few of the other mergers analyzed.

That is, what is the minimum number of mergers a cluster can

have and still be considered a major cluster instead of an

outlier? Answering this question is important because

mergers in outlier clusters will not be used in subsequent

analysis due to their uniqueness. This limit was set at

less than 10 mergers. In making this decision, two factors

were kept in mind. First of all, the smallest clusters

should, at a minimum, be large enough to accommodate all of

a given acquiring firm's mergers in case there are

similarities dictating such a group. If this is not done, a

group of this type could be rejected as an outlier even

though it is important. The 10 merger limit accommodates

over 95% of the acquiring firms in the sample. Second, the

cluster minimum should not be so large that it results in a

large portion of the sample being in outlier clusters.

Using the 10 merger minimum results in less than 7% of the

295 mergers being in outlier clusters. Therefore, in this

phase of the study, major clusters were defined as those

with more than 10 mergers in them.

The number of major clusters, those with 10 or more

mergers, varied as the maximum number of clusters that could
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be formed was changed. When the maximum number of clusters

was set at 12, for instance, five major clusters were

developed. When the maximum number of clusters was set at

18, nine major groups were formed. The mergers in outlier

clusters were almost exactly the same for both the 12 and 18

cluster runs. Therefore, the increase in major groups had

to be the result of larger groups in the 12 cluster run

being broken up when 18 clusters were formed.

Distributional changes were determined by tracing each

merger's movement between clusters when 12 and 18 cluster

maximums were used. This showed which clusters stayed

together and which clusters split when the maximum changed

from 12 to 18. The results were of interest because they

suggested that there were some differences between firm

mergers that could not be adequately resolved using only 12

clusters. The movement of mergers between cluster runs is

shown in Table IV-7 below where each cell entry shows the

number of mergers in each of the 18 clusters (rows 1-18)

that came from a particular 12 cluster group (columns 1-12).

This matrix shows that Clusters 2 and 12 stayed

together, for the most part, in the 18 cluster run. Cluster

6 also stayed together for the most part, but did produce

more outliers. Clusters 1 and 8 split to form three and two

major clusters, respectively. For cluster 8, only two of

the six clusters it formed were major.
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The increase in major clusters formed suggests that

there were differences between mergers that can only be

studied when 18 clusters were used. Therefore, all sub

sequent clustering will be done with 18 rather than 12

clusters.
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Table IV-7

Merger Movement Matrix

Cluster Number for

12-Cluster Run

Cluster # for
18 Cluster Run 1 2 3 4 5 6 7

Row

8  9 10 11 12 Total

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

22

3

25

14

22

1

3

34 6

7

1  4

1

39

8  22

50

24

2

3

2

1

41

10

25

25

3

55

1

53

1

28

31

3

11

Column Totals 64 27 2 4 51 1 79 14 1 59 295
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CHAPTER V

CLUSTER INTERPRETATION

A. Chapter Description

In the previous chapter, clusters were formed using all

mergers in the data base. No attempt was made to describe

the cluster characteristics in financial or non-financial

terms. They were determined by statistical procedures which

did not provide cluster descriptions. This is important

because these descriptions provide needed information for a

meaningful summary of cluster characteristics.

In this chapter verbal descriptions of cluster

characteristics will be developed. Describing clusters

based on their dominant data characteristics will not be

entirely consistent from person to person because subjective

judgments are involved. Attempting to describe clusters is

of value, however, because it provides a means of comparing

cluster characteristics to previously researched merger

motives.^

^As mentioned earlier, these motives should be present
and detectable if they are consistent with data gathered to
research them here and in previous studies. It is also
important to note that subjectivity in cluster
interpretation will not affect subsequent analysis.
Performance analysis done in Chapter VI in no way depends
upon the validity of cluster interpretation.
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B. Data Used for Cluster Interpretation

Initial evaluation of cluster characteristics was done

with 18 variables derived from factor analysis (see Table V-

1). These variables are listed below for reader

convenience.

In Chapter IV, more major clusters (clusters with more

than 10 mergers in them) were formed when 18 rather than 12

clusters were developed. In this chapter, verbal

descriptions of major clusters formed using an 18 cluster

maximum are represented. Developing these descriptions

turned out to be difficult because the relatively small

number of variables used, 18, did not provide for a detailed

analysis using differences between cluster and overall mean

variable values. This was due to the fact that only four or

five of the 18 variables were useful in describing clusters

based on univariate F- and T-tests described later in this

chapter. It was difficult to subjectively distinguish

cluster characteristics based on such a small number of

var iables.

In order to eliminate this problem, additional

variables were used. More data from factor analysis were

chosen based on factor loadings which were highest excluding

variables already selected. This accomplished three

objectives: (1) data items gathered for the acquiring and

the acquired firms were more closely matched, (2)
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Table V-1

Variables Derived from Factor Analysis

Acquiring Firm Acquired Firm

Size Data: Income Statement

sales before merger

Size Data: Balance Sheet

total assets before merger

Profitability Data
acquiring firm return on
equity before merger
acquiring firm gross profit
margin before merger

Leverage Data
debt to total assets
before merger

Industry Average Data
advertising cost/dollar
of sales before merger
gross profit margin prior
to merger
R&D costs/dollar of sales
before merger

Size Data: Balance Sheet

total assets before merger

Profitability Data
return on equity before
merger

acquired firm operating
profit margin before
merger

Leverage Data
long-term debt to total
equity prior to merger

Industry Average Data
capital spending/dollar
of sales before merger
gross profit margin before
merger

Other Acquired Firm Data
retained earnings to total
assets before merger

sales to total assets

before merger

Economic Indicators

One-Year Growth in the Consumer Price Index

One-Year Growth in Gross National Product
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verification of conclusions based on the original 18

variables was obtained, and (3) "before" and "after" merger

comparisons on some variables were made possible. This

selection process added 16 variables to the list of 18 seen

above.. All variables are shown in the Appendix (Exhibit

8). Data for this expanded list of variables were used to

form homogeneous groups for analysis. This step was also

used to determine if the new data would change the results

obtained earlier for 18 clusters using only the 18 original

variables. The cluster analysis results were similar to

previous runs using 18 clusters. The number of mergers in

outliers (clusters with less than 10 mergers) remained in

the 3% to 6% range and contained only 20 of the 295 mergers

analyzed. The number of major clusters (clusters with more

than 10 mergers in them) changed by only two, from nine to

seven, with no group containing more than 24% of all

mergers. The variance ratio data were also consistent with

previous results showing total assets and sales variables

for acquiring and acquired firms being most effective at

forming homogeneous groups. Therefore, all further analysis

was done with the augmented 34 variable data base and seven

major clusters (containing 275 of the 295 mergers) formed

when an 18 cluster maximum was specified. Mergers in the 11

outlier clusters were not used in further analysis. Exhibit

9 in the Appendix shows how many mergers were in each of the

seven major clusters.
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C. Procedures Used to Determine Cluster Characteristics

Two-tailed T-test procedures were used to evaluate

differences between sample and cluster means for all

variables in Exhibit 8. Results from this analysis, shown

in Table V-2, were used to aid cluster description

development by identifying variables that best showed

cluster characteristics. In this table, the numbers for

each variable in cluster columns show the level of

significance for that variable in each cluster.

Further support for use of these variables in cluster

descriptions can be obtained from univariate F-tests for

equality of cluster means. The data in Table V-3 show that

21 of the 34 variables in Table V-2 had significant F-

statistics. These results verify that cluster means based

on these variables would be different from overall group

means. This shows that these variables would be useful in

comparing and constrasting cluster characteristics. Only

four of the 13 variables in Table V-3 that did not have

significant F-statistics were used to help describe clusters

in Chapter V and only two of these four were used in more

than one cluster description. Although they were useful in

describing some clusters, their overall discriminating

ability was relatively low, resulting in insignificant F-

statistics. The information in Tables V-2 and V-3 also

supports the choice of additional data for cluster
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analysis. Thirteen of the 16 additional variables chosen

were significant in univariate F-tests.

In Table V-2, calculations were made without

considering acquiring or acquired firm distributions across

industries identified using standard industrial

classification codes. As a result of this, there may have

been confounding of financial variables with other industry-

related characteristics which were more relevant. SIC code

contingency tables (Exhibit 10 in the Appendix) were

developed to investigate this possibility. Table entries

show the number of mergers involving acquiring or acquired

firms in a given SIC code industry within each cluster

followed by a dash and the percentage this number is of all

mergers in the cluster. The numbers in parentheses under

the cluster numbers show how many mergers were in each

cluster.

The tables in Exhibit 10 show that with two exceptions,

no cluster has more than 24% of its mergers in one two-digit

SIC code industry and that the exceptions. Clusters 2 and 4,

contain only 11% of the mergers analyzed—35 out of 295

mergers. Overall, industry-specific influences do not

appear to be important in defining merger clusters.

Differences in the distribution of Federal Trade

Commission mergers between the total sample and any cluster

are also of interest. Data from Exhibit 11 in the Appendix
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show that, relative to the total sample, no cluster had an

unusual distribution of merger types.

Exhibit 12 in the Appendix shows that most acquiring

firms did not have mergers concentrated in specific acquired

firm industries. All three-merger firms acquired in at

least two different industries. Only one firm with four

mergers acquired in less than three different industries.

Only five firms with more than four mergers had half of them

in one acquired firm SIC industry. The one four-merger firm

and the five firms with more than four mergers consummated

less than 13% of the mergers studied.^

D. Cluster Descriptions

1. Introduction. In this section, verbal descriptions

of clusters are developed and compared to previously

researched merger motives. The seven major clusters formed

using an 18-cluster maximum and 34 variables were analyzed

(see Section B of this Chapter for more information on these

clusters). Each cluster description has two parts. Part 1

is a verbal description of cluster characteristics based on

relevant variables. Part 2 is a table of all relevant

variables and their significance levels as seen in Table V-

^These results, as well as those concerning
distributions of Federal Trade Commission merger types are
consistent with anti-trust constraints during the time
period studied. Several acquisitions in the same industry,
for example, may have been viewed as an anti-competitive
accumulation of market share for the acquiring firm.
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2. The plus and minus signs after variable names indicate

whether the cluster mean value was above (+) or below {-)

the group mean value.

2. Cluster 1 Description. The data in Table V-4 show

both the acquiring and the acquired firms in Cluster 1 were

larger than average based on the natural log of total assets

for acquiring and acquired firms as a measure of firm

size. The acquiring firm also had higher than average debt

levels (see acquiring firm debt to equity before and after

merger in Table V-4). This suggests that these mergers were

motivated by growth maximization because growth maximizers

should be larger than average firms and would logically

choose larger firms to acquire in order to most effectively

increase acquiring firm sales and total assets. This

contention was supported when performance data for Cluster 1

were analyzed. It showed both acquiring and acquired firms

were average or less than average performers when

performance was measured via return on equity for the

acquired firm and return on total asssets before and after

merger for the acquiring firm. These results do not support

motives such as profit maximization because acquired firms

were not exceptionally profitable, and managerial synergy,

if one assumes that the acquiring firm should at least be an

average performer. The ratio of total assets for the

acquiring firms after and before merger also supports the
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Table V-4

Relevant Variables for Cluster 1 Description

Acquiring Firm
Si

Variable

gnifi
cance

Level

Acquired Firm

Variable

Signifi
cance

Level

The Log of Total
Assets before

Merger (-^)

Return on Assets

before Merger(-)

Return on Assets

after Merger(-)

.01

.01

.01

The Log of Total
Assets before

Merger (-f) .01

Return on Equity
before Merger

Retained Earnings to
Total Assets

before Merger(-) .01

Ratio of after to

before Merger
Total Assets

Debt to Equity
before and after
Merger (-I-) .01

Sales to Total

Assets before

Merger (-) .01

Gross Profit
Margin before
Merger (-I-) .05

Debt to Equity
before Merger (-I-) .10

Note; Dash lines indicate absolute significance level
values greater than .10.
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growth maximization theory. The acquiring firms in this

cluster had above average growth in assets, but this growth

rate was not significant at the .10 level in comparison to

the overall group growth rate. They were therefore able to

maintain an average growth rate in spite of poor

.  . . 3
performance, via their acquisition programs.

3. Cluster 2 Description. The second cluster

contained acquired firms below average in leverage (see

acquired firm debt to equity in Table V-5). The acquired

firms were also average-to-above-average in terms of

retained earnings to total assets and sales to total assets

(Table V-5). The acquired firms therefore financed a higher

than average amount of assets acquisitions with retained

earnings and were able to generate higher than average sales

per dollar of assets. A somewhat lower than average return

on equity (Table V-5) is also con-sistent with this .

scenario; these firms used more equity (in the form of

^Managerial synergy may still have been a motive if one
considers the possibility that managers had a different,
more favorable, view of their capabilities than the market
and therefore pursued as merger targets firms which seem to
be poorly managed. The acquired firms in this sample also
financed less of their asset acquisitions with retained
earnings (see acquired firm retained earnings to total
assets in Table V-4), were more highly levered (see acquired
firm debt to total equity in Table V-4), and were less
active (see acquired firm sales to total assets in Table
V-4). This suggests poor management of resources in these
firms and adds some support to managerial synergy as a
secondary motive in this cluster.
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Table V-5

Relevant Variables for Cluster 2 Description

Acquirinq Firm
—^ ^ Signifi-

Variable

canoe

Level

Acquired Firm

Variable

Signifi-
cance

Level

Return on Assets
before Merger(-) .05

Return on Assets

after Merger

Return on Equity
before Merger(-) .05

Return on Equity
after Merger

Ratio of after to
before Merger debt to
Total Assets(-) .01

Ratio of after to before
merger total
assets(-) .01
Industry Average

R & D(-»-) .10

Debt to Equity
before Merger(-) .01

Retained Earnings to
Total Assets

before Merger (-»•) .10
Sales to Total
Assets before

Merger

Return on Equity
before Merger

Industry Average
R&D before

Merger(-) .01

Economic Factors

GNP(-) .10

Note; Dash lines indicate absolute significance level
values greater than .10.
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retained earnings) than average to generate sales and income

resulting in slightly lower than average return on total

equity and debt to equity. These acquired firm

characteristics suggest that acquiring firms in this cluster

had financial synergy and/or profit improvement/maximization

as merger motives. They were able to improve performance,

as measured by acquiring firm return on investment before

and after merger and/or return on total equity before and

after merger (see Table V-5). They were also able to

improve debt levels when measured by the ratio of after to

before merger debt to total assets (see the ratio of

acquiring firm debt to total assets after and before merger

in Table V-5). Another secondary motive associated with

this cluster would be economies of scale. Over the entire

sample, the average acquired firm represented about 7.2% of

the acquiring firm's assets prior to merger. In Cluster 2,

the acquired firm represented, on average, less than 1% of

the acquiring firm's total assets prior to merger. As a

result of this, growth in total assets, as measured by the

ratio of after to before merger acquiring firm total assets

(see Table V-5), was lower for these acquiring firms. This

suggests that the acquired firms were able to benefit from

the much larger acquiring firm's access to capital markets,

or other factors, such as more extensive research and

development (see acquiring and acquired firm industry
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average research and development in Table V-5). This

synergistic relationship should have resulted in performance

improvements for the acquiring firm after merger. This was

the case as shown in return on total assets and total equity

for the acquiring firms before and after merger (see

acquiring firm return on investment before and after merger

and acquiring firm return on total equity before and after

merger in Table V-5). The acquiring firms went from below

to about average when performance was measured with these

variables. The economic environment for mergers in this

cluster was also important because one-year growth in GNP

(see Table V-5) was below the group average, suggesting a

stagnant or contracting economy. Therefore, these cluster

characteristics suggest that during adverse economic

periods, firms acquire to improve or maintain performance

rather than for other reasons. Another important aspect of

this cluster is that nine of its mergers were consummated by

International Telephone and Telegraph. The other five

mergers were spread between Gulf Oil Company, Tenneco, and

Westinghouse Electric.

4. Cluster 3 Description. The third cluster is

similar to Cluster 2. The acquired firms in clusters two

and three had average-to-above-average retained earnings to

total assets ratios (see Table V-6) and Table V-5) and well

below average debt to total equity levels (see acquired firm
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Table V-6

Relevant Variables for Cluster 3 Description

Acquiring Firm
Signif i-

Acquired Firm
S

Variable

cance

Level Variable

ignifi
cance

Level

Debt to Total

Assets before
Merger(-)

Debt to Total
Assets after

Merger(-)

Debt to Equity
before Merger(-)

Debt to Equity
after Merger(-)

Return on Total

Assets before

Merger{+)

Return on Total

Assets after

Merger{+)

The Log of Total
Assets before

Merger (-)

The Log of Total
Assets after

Merger(-)

Capital Spending/$
of Sales before

Merger(-)

.01

.01

.01

.01

.10

.01

.01

.01

.01

Retained Earnings
to Total Assets

Debt to Total

Equity(-) .01
Capital Spending/$
of Sales before
Merger(-) .05

R&D Costs/$ of
Sales before

Merger(-) .01

Economic Factors

One-Year Growth in CPI(-) .05
One-Year Growth in GNP

Note; dash lines indicate absolute significance level
values greater than .10.
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debt to total equity in Tables V-5 and V-6). In Cluster 3,

however, the acquired firm values were further from the

group means. The acquiring firms were also similar in that

the firms from both clusters had below average before and

after merger debt levels (see acquiring firm debt to total

assets before and after merger and acquiring firm debt to

equity before and after merger in Table V-5). They were

also able to improve their performance after merger when

measured in terms of return on total assets (see acquiring

firm return on investment before and after merger in Tables

V-5 and V-6).

There were two important differences between these

clusters. First, the economic conditions were different.

In Cluster 2, growth in the Consumer Price Index (see CPI in

Table V-5) was not different from the group average, while

growth in the Gross National Product was below the group

average (see GNP in Table V-5). In Cluster 3, growth in the

GNP (see GNP Table V-6) was about average, and growth in the

CPI was below average (see CPI in Table V-6). This suggests

that the state of the economy in cluster three was either

steady or slightly expansionary in comparison to cluster

two. In this environment, one would expect smaller firms

which may not have been able to obtain the necessary capital

during more inflationary times (higher growth in CPI) to

participate in mergers. This was the case in Cluster 3.
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The acquiring firms were smaller than average in this

cluster. Therefore, these mergers were motivated, at least

in part, by more favorable economic conditions which made

acquisition capital easier to obtain. A secondary motive

was profit improvement because acquiring firm performance,

when measured in terms of return on total assets, was above

average after merger, but not prior to merger (see acquiring

firm return on investment before and after merger in Table

V-6). Both the acquiring firm and acquired firms in this

cluster were in industries with less capital spending per

dollar of sales (see Table V-6). The acquired firm's

industry average research and development costs per dollar

of sales were also below average (see Table V-6). This

suggests that, in this sample, less capital intensive firms

were more merger active during favorable periods.

5. Cluster 4 Description Economic conditions were a

significant factor in Cluster Four as well. In this group,

growth in GNP (see one-year growth in GNP in Table V-7) was

higher and growth in the CPI (see one-year growth in the CPI

in Table V-7) was lower than group averages. This suggests

a more expansionary economic environment than in Cluster

3. The acquired firms were slightly less profitable and

more highly levered (see acquired firm return on equity and

acquired firm debt to equity in Table V-7). They also

financed less of their assets acquisitions with retained
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Table V-7

Relevant Variables for Cluster 4 Description

Acquiring Firm

Variable

Signifi
cance

Level

Acquired Firm

Variable

Signifi
cance

Level

The Log of Sales
before and

after Merger(-) .01

The Log of Total
Assets before and

and after Merger(-) 01

Debt to Total

Assets before

and after Merger (-H) .01

Debt to Equity
before and after

Merger (+) .01

Return on Assets

before Merger(-)

Return on Assets

after Merger(-)

Ratio of after-to-

before merger
sales (■»■)

Ratio of after-to-
before Merger
Total Assets (-f)

Ind. Avg. Cap.
Spend./$ of
sales before
merger(-)

.05

.01

.01

.01

Retained Earnings
to Total Equity
before Merger

Debt to Equity
before Merger

Return on Equity

Ind. Avg. Cap.
Spend./$ of Sales(-) .01

.01

Economic Factors

One-Year Growth in GNP(-i-) .01
One-Year Growth in CPI(-) .01

Note: Dash lines indicate absolute significance level
values greater than .10.
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earnings (see acquired firm retained earnings to total

assets in Table V-7). The acquiring firms were smaller (see

the natural log of acquiring firm sales and total assets

before and after merger in Table V-7), more highly levered

(see acquiring firm debt to total assets before and after

merger and acquiring firm debt to equity before and after

merger in Table V-7), and less profitable also (see

acquiring firm return on investment before and after merger

in Table V-7). In short, acquiring firms that were average

performers bought similar businesses. This is consistent

with the economic disturbance theory discussed earlier

[23]. In an expanding economy, capital will be easier to

obtain or be available at a lower cost. This makes the cost

of capital lower and the required return on investments such

as mergers lower. An expanding economy also gives investors

a more positive outlook on the future which results in

lowering of risk premiums due to more favorable economic

forecasts. Another aspect of the economic disturbance

theory, rapid firm expansion, was shown in this cluster by

sales and total assets ratios which were higher than average

(see Table V-7). The acquiring and acquired firms in this

cluster, like those in Cluster 3, were in industries with

lower than average capital spending per dollar of sales.

This suggests that "defensive diversification" may also have

been a motive for mergers in this cluster [56].
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6. Cluster 5 Description Cluster five showed a unique

combination of acquiring firm and economic factors. The

acquiring firms in this cluster were slightly below average

performers, as were the acquired firms, when performance was

measured in terms of return on total assets and return on

equity (see acquiring firm return on investment before and

after merger and acquired firm return on equity in Table V-

8). The acquiring firms were also smaller than average in

this cluster with lower than average leverage ratios (see

the natural log of acquiring firm total assets before and

after merger, acquiring firm debt to total assets before and

after merger, and acquiring firm debt to equity before and

after merger in Table V-8). Growth in GNP (see one-year

growth in the GNP in Table V-8) for this cluster was also an

important factor because it was below average. Cluster 5

also showed a unique relationship between advertising and

research and development variables. Data in Table V-8 show

acquiring firm industry advertising to be above average,

while acquired firm industry research and development was

below average.

In summary, the cluster was characterized by smaller

than average, consumer oriented acquiring firms with lower

than average debt levels operating in a relatively stagnant

economic environment. Furthermore, these acquiring firms

purchased businesses which were different from the overall
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Table V-8

Relevant Variables for Cluster 5 Description

Acquirinq Firm
Signif1-

Acquired Firm

Variable

cance

Level Variable

Signifi
cance

Level

Return on Equity
before Merger

Ind. Avg. R&D
before Merger{-)

The Log of Total
Assets before

Merger(-) .01

The Log of Total
Assets after

Merger(-) .01

The Log of Sales
before Merger(-) .01

The Log of Sales
after Merger(-) .01

Return on Total

Assets before

Merger

Return on Total

Assets after

Merger

Debt to Equity
before Merger(-) .05

Debt to Equity
after Merger(-) .10

Debt to Total

Assets before

Merger{-) .05

Debt to Total

Assets after

Merger(-) .10

Ratio of after-to

before Merger
Debt to Total

Assets(+) .05

Ind. Avg. Adver./
$ of Sales
before Merger(+) .10

Economic Factors

GNP(-) .01

Note: Dash lines indicate absolute significance level
values greater than .10.

.05
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group in only one area, industry research and development.

This combination of factors is not readily translatable into

one or more of the merger motives cited in this study.

7. Cluster 6 Description The characteristics of

Cluster 6 were more amenable to merger motive

interpretation. The acquired firms in this cluster were

slightly below average when performance was measured in

terms of profitability (see acquired firm net income to

total equity before merger in Table V-9) and significantly

below average when performance was measured in terms of

activity (see acquired firm sales to total assets in Table

V-9). Their debt levels were also close to the overall

group average (see acquired firm debt to equity in Table V-

9). The outstanding feature of this cluster was revealed

when the acquiring firms were compared to the acquired

firms. The acquiring firms were more profitable than

average (see acquiring firm return on investment before

merger in Table V-9), unlike the acquired firms (see

acquired firm return on equity Table V-9). The acquiring

firms were also much larger than average in relation to the

acquired firms. On average, the acquired firms represented

about 7% of the acquiring firms' assets. In this cluster,

acquired firms were only about 1.7% of acquiring firms'

assets.

Managerial synergy is consistent with these

characteristics, and the fact that acquiring firms in this

cluster were more profitable than average both before and
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Table V-9

Relevant Variables for Cluster 6 Description

Acquiring Firm

Variable

Signifi
cance

Level

Acquired Firm

Variable

Signifi
cance

Level

ROE before

Merger

Sales to Total

Assets before

Merger(-)

Debt to Equity
before Merger

Total Assets

before Merger (-H)

ROI before

Merger {+) .01

ROI after

Merger (-(-) .10

Debt to total

Assets before

Merger(-) .10

Debt to Total

Assets after

Merger(-) .01

Debt to Equity
before Merger(-) .10

Debt to Equity
after Merger(-) .05

Ratio of Debt to

Total Assets

after and

before merger (■»■) .05

Note; Dash lines indicate absolute significance level
values greater than .10.

01

01
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after merger (see acquiring firm return on total assets

before and after merger in Table V-9) and had lower than

average debt levels (see acquiring firm debt to total assets

before and after merger and acquiring firm debt to equity

before and after merger in Table V-9). The relatively

larger, more profitable acquiring firms targeted the

acquired firms as being businesses whose performance could

be improved via the application of superior management

techniques. Other motives consistent with the data are

economies of scale, due to the relatively large difference

in acquiring and acquiring firm size; financial synergy,

because of the increase in significance for debt to total

assets after merger for the acquiring firms (see the ratio

of debt to total assets after and before merger in Table V-

9); and growth maximization, because the acquired firms were

larger than average in this cluster (see acquired firm total

assets in Table V-9).

8. Cluster 7 Description In terms of acquiring firm

size and debt levels, the characteristics of Cluster 7 were

similar to those for Cluster 1. The firms acquired and the

economic conditions under which the mergers were consummated

were different, however. In Cluster 1 the acquired firms

were larger than average (see the natural log of acquired

firm total assets in Table V-4, p. 88) had higher than

average debt levels (see acquiring firms debt to total

assets in Table V-4), and average to lower than average
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Table V-10

Relevant Variables for Cluster 7 Description

Acquiring Firm

Variable

Signifi
cance

Level

Acquired Firm

Variable

Signifi
cance

Level

Log of Total
Assets before

& after Merger(+) .01

Log of Sales
before & after

Merger (-^) .01

Debt to Total

Assets before &

after Merger (-f) .01

Log of Total
Assets before

Merger

Sales to Total

Assets before

Merger{+)

Debt to Equity
before Merger

.05

Debt to Equity
before & after

Merger(+)

Ratio of Debt to

Total Assets

after & before

Merger(-)

Ratio of Sales

before & after

Merger(-)

Ratio of Total

Assets after &

before Merger(-)

.01

.01

.01

.01

Economic Indicators

One-Year Growth in GNP(-f)
One-Year Growth in CPI

.05

Note; Dash lines indicate absolute significance level
values greater than .10.
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profitability and activity levels (see acquired firm return

on total equity and acquired firm sales to total assets in

Table V-4, p.88 for Cluster 1). The acquired firms in

Cluster 7 were slightly below average in size (see acquired

firm total assets before merger in Table V-10), had slightly

lower than average debt levels (see acquired firm debt to

equity in Table V-10), and were more active than average

(see acquired firm sales to total assets in Table V-10).

The economic conditions in Cluster 1, as measured by growth

in real GNP and the CPI, were about average for the overall

group (see one-year growth in GNP and CPI for Cluster 1 in

Table V-4). In Cluster 7, growth in the CPI, a proxy for

inflation, was higher than average (see one-year growth in

CPI in Table V-10), suggesting less favorable economic

conditions for mergers in this cluster. One may then

conclude that acquiring firms of the type in Clusters 1 and

7 seek different types of merger targets under different

economic conditions. When the economic conditions become

less favorable, these acquiring firms seek smaller, more

profitable businesses to acquire in order to maintain or

improve profitability. One would therefore expect these

firms to be less growth oriented during this period because

smaller than average firms were acquired. This conclusion

was born out in the after-to-before merger total assets

ratios for acquiring firms in Clusters 1 and 7 (see the

ratio of after-to-before merger total assets and the ratio
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of after-to-before merger sales in Tables V-4 (p. 88) and V-

10 for Clusters 1 and 7). In Cluster 1, the ratio is not

statistically different from the overall group. In Cluster

1, this ratio is below the overall group average.

9. Macro-Economic Factors and Merger Activity The

data found in Table V-2 (p. 83) can be used to do more than

formulate cluster descriptions. It can also be used to show

the impact of macro-economic factors on the clusters

developed. It shows that in Clusters 1, 3, 4, and 6,

inflation, as measured by one-year growth in the Consumer

Price Index, was either at or below the group average and

that one-year growth in Gross National Product was either at

or above the group average. This suggests periods of

moderate to high economic growth. Merger activity should

also be higher during the time period over which these

mergers were consummated because raising capital would be

easier in this economic environment. Data from Exhibit 13

in the Appendix support this contention. They show that

Clusters 1, 3, 4, and 6 are four of the five clusters that

show higher levels of merger activity for one or more years

between 1966 and 1970.

E. Summary

The descriptions above are important for two reasons.

First, they show that characteristics based on data gathered
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could be used to describe each cluster and distinguish it

from others. The descriptions therefore lend support to

verification of differences between clusters discussed in

Chapter IV and show the differences in a more intuitively

appealing manner. Second, the descriptions show that, in

all but one of the clusters, characteristics were consistent

with one or more previously researched merger motives. This

point is particularly important because it directly

addresses one of the objectives to which this study is

dedicated. The descriptions also show the advantage of

using analytical techniques that allow for multi-motive

rather than only single-motive merger research. Table V-11

illustrates this point. It shows that 4 of the 6 clusters

with meaningful interpretations have more than one motive

associated with them. This is due to the fact that merger

motives are not mutually exclusive. In Cluster 2, for

example, profit improvement could be the result of financial

synergy or scale economies realized via merger. Through

financial synergy, the acquiring firm would be able to use

more debt in its capital structure instead of equity. This

would provide additional profit due to the tax shelter

provided by debt. Scale economies would also result in more

profit for the acquiring firm because operating costs

relative to sales decline as the firm approaches its optimum

operating level. Acquiring firms can also improve

profitability by simply buying firms more profitable than
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Table V-11

Cluster Interpretations Based on Previously
Researched Merger Motives

Cluster Interpretation

#1 Growth Maximization

#2 Financial Synergy/
Profit Improvement/
Scale Economies

#3 Favorable Economic Environment/
Profit Maximization

#4 Economic Disturbance Theory/
Defensive Diversification

#5 No Meaningful Description

#6 Managerial Synergy/Scale
Economies/Financial
Synergy

#7 Profit Improvement



108

themselves. In Cluster 3, a favorable economic environment

results in lower capital costs for acquiring firms. Lower

interest rates make the cost of debt financed mergers lower

and improve acquiring firm profits. In Cluster 6,

managerial synergy, the desire to replace current acquired

firm manatement may be related to potential scale economies

for the acquired firm which cannot be realized without

financial and managerial resources from the acquiring

firm. Capital structure changes due to financial synergies

realized by superior acquiring firm managers may also result

from acquisitions of this type.

As a result of these relationships, one can name the

clusters developed as follows: (1) Cluster 1—growth

maximization, (2) Cluster 2—profit improvement via

financial synergy, (3) Cluster 3—profit improvement via

lower capital costs, (4) Cluster 4—mergers due to improper

acquired firm valuation, (5) Cluster 6—profit improvement

via better management, and (6) Cluster 7—profit improvement

via purchase of more profitable firms.
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CHAPTER VI

STATISTICAL TESTS OF FIRM MERGER DISTRIBUTIONS AND
ACQUIRING FIRM PERFORMANCE COMPARISONS

A. Methodology

In this phase of the study, each firm's distribution of

mergers across the seven homogeneous groups was evaluated to

determine how probable each observed distribution was. A

computer program was written to generate every possible

distribution of each firm's mergers across the seven

homogeneous groups. The probability of each firm's actual

merger distribution was then calculated and compared to

probabilities of other possible distributions. This was

done using the formula for a hypergeometric probability

distribution(28)

^Given a sample space containing a finite number T of
elements, suppose that the elements are divided into K
mutually exclusive and exhaustive classes, with Ti in class
1, T2 in class 2. . . , T,^ in class K. A sample of N
observations is drawn at random without replacement and is
found to contain n-j^ of class 1, n2 of class 2. . . , nj^ of
class K. Then the probability of occurrence of such a
sample is given by

T.Yrz\-fK^
n.An>i
T

N

where ni + n2 + . • • = N and Tj^ + T2 + . . . +T|^ = T
[28]. In this application, k goes from one to seven with T^^
= 29, T2 = 14, T3 = 59, T4 = 21, T5 = 25, Tg = 55, and T7 =
72.
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Both the multinomial and hypergeometric probability

distributions adequately describe the sampling process which

leads to all possible firm merger distributions.

Assumptions for these distributions differ in one important

way. The multinomial distribution is based on an assumption

of sampling with replacement or from an infinitely large

population so that the basic probabilities do not change

over the trials made. In this study, mergers were not

replaced after assignment to a cluster and the sample of

mergers for each firm was not infinite. Therefore, the

hypergeometric formula was used to generate probabilities.

With this formula, one can calculate the probability of

observing a given distribution of firm mergers based on a

known distribution of all mergers across homogeneous groups

or clusters. The distribution of all mergers (295 mergers

less 20 mergers in outlier groups) across homogeneous groups

was as follows;

1. Group One: 29 mergers;

2. Group Two: 14 mergers;

3. Group Three: 59 mergers;

4. Group Four: 21 mergers;

5. Group Five: 25 mergers;

6. Group Six: 55 mergers;

7. Group Seven: 72 mergers.

Two examples of hypergeometric calculations appear in the

Appendix. Exhibit 5 is a simplified example to illustrate
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the basic procedure used. Exhibit 6 is a more comprehensive

example involving more mergers and more homogeneous

groups. A detailed cumulative probability calculation is

also in Exhibit 6.

B. Merger Distribution Results

Only firms with four or more mergers during the time

period studied were included. Thirty-one firms met this

criterion. This was done to focus analysis on those firms

most likely to have significant intra-firm merger

relationships and to increase the power of statistical tests

used. Increased discriminating power using the

hypergeometric formula can be shown using data from Exhibit

6 in the Appendix. In this exhibit, there were 35 ways to

distribute four mergers over four homogeneous groups. If

the number of mergers is reduced to three, there are only 22

ways to distribute them over four homogeneous groups. For a

fixed number of acquiring firms, the likelihood of observing

the same probability for more than one firm is increased

because there are fewer possible outcomes and the same

number of firms. This decline in discriminating power was

more prominent in this study because there were more firms

with three mergers (35) than with four or more mergers

(31). Therefore, the three-merger sub-group of acquiring

firms had more companies and fewer possible outcomes than

the four or more merger sub-sample. The reduction in

acquiring firms was accomplished without sacrificing
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adequate sample size in terras of acquiring firms and/or

mergers consummated. These firms, the number of mergers

they participated in during the time period studied, the

distribution of mergers over homogeneous groups, and the

probability of observing the distribution or one more likely

are seen in Table VI-1. Twelve of the 31 firms with four or

more mergers were found to have cumulative probabilities of

.05 or less. They are the firms marked by asterisks in

Table VI-1. This distribution of probabilities was compared

to a random homogeneous distribution of probabilities using

a Chi Square test. The hypotheses tested was that the

distribution of probabilities observed was not different

from random. The critical Chi Square value (for a

significance level of .01) was 7.81. The value observed was

73.866. Therefore, it is extremely unlikely that this

distribution occurred by chance. This is due in no small

part to the fact that 12 probabilities less than or equal to

.05 were observed when less than two (31/20 based on 20 5%

subdivisions of the probabilities) would occur by chance

alone. The unusually large number of companies with

improbable merger patterns is an important characteristic of

merger active firms which could only be shown in a study of

this type and has not been investigated before.

At this point, it was important to verify that

eliminating three merger firms had no impact on the

distribution of cumulative probabilities derived using the
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hypergeometric formula. A Chi Square test was run on the

cumulative probability distributions for two groups; those

firms with three merger and those with four or more

mergers. For this test, the probabilities were subdivided

into twenty 5% intervals. Each probability was given a

classification number based on these intervals. Test

results using the classification data showed that the two

distributions were not significantly different. Therefore,

eliminating the three merger firms increased discriminating

power using the hypergeometric probability formula without

an unacceptable reduction in sample size or a change in the

distribution of cumulative probabilities.

C. Merger Behavior Descriptions

Verbal descriptions of several firms' merger behavior

were developed using data from Table VI-1 and cluster

descriptions from Chapter V. Additional data supporting

these descriptions were also obtained from other sources.

Atlantic Richfield, Gulf and Western, Tenneco, and

Rockwell have most of their mergers in Cluster 1, which had

characteristics consistent with growth maximization—large

acquiring firms with lower than average profits, and

acquired firms that were large, more highly levered, and

less profitable than average. There is support for this

merger motive from other sources outside this study.
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Even those who had been closely watching its
comet-like course were startled this winter
when Gulf & Western Industries announced its
intention to acquire Armour & Co., a company
whose sales last year were three times its
own. . . . Gulf & Western was almost

simultaneously involved in a flurry of other
Brobdingnagian deals. It swallowed up E. W.
Bliss, Universal American, and Consolidated
Cigar, whose combined sales exceed $500
million a year, and disclosed plans to buy all
or part of four other companies with revenues
above $350 million. Even without further
acquisitions. Gulf & Western, whose annual
turnover reached $100 million only in 1964,
expects to finish this year [1969] with sales
of $1.3 billion. It was a heart-warming day
for skeptics who have recurrently contended
that the conglomerates cannot sustain their
fast growth rates, that they have undertaken
management tasks beyond human capability, that
they inflate their reported earnings by
promotional tricks with their accounting.
.... Howard Stein, president of the
Dreyfus Fund, warned, 'Whether the
conglomerates have long-term staying power is
something we should be concerned about.'2

Similar information pertaining to Tenneco can be found

in a July 1967 Business Week article which states

In its 24 years, Tenneco's growth has been
prodigious. In 1945, after construction of
its first natural gas pipeline, from South
Texas to West Virginia, it netted $3.9 million
on revenues of $14.3 million; a decade later,
in 1955, net was $31 million on revenues of
$199.4 million. By 1965, the net had reached
$95.3 million on revenues of $1 billion and
last year it climbed to $108.1 million on
revenues of $1.2 billion. Assets climbed even
faster, spiraling from $1.1 billion in 1957 to
$2.9 billion in 1966.3

^William S. Rukeyser, "Gulf & Western's Rambunctious
Conservatism," Fortune, LXXVII (March 1969), p. 122.

^"Tenneco Lands Kern County," Business Week, No. 1977
(July 22, 1967) , p. 96.
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The article goes on to state that Tenneco's acquisition of

Kern County Land

.  . .may be large but there is no question
that for Symonds [Tenneco's president] it is
toothsome. In his view. Kern County Land fits
neatly into a pattern he set for Tenneco long
ago. 'We are a conglomerate,' he says. 'We
are just as much a conglomerate as Olin
Mathieson or FMC—a 50-50 partner with Tenneco
in Petro-Tex Chemical Corp.—and we should be
compared with them rather than other pipeline
companies.'

The distribution of mergers for Automatic Sprinkler

Company (ATO) was evenly divided between clusters two and

three. These clusters were characterized by smaller than

average acquiring firms purchasing average acquired firms in

a favorable economic environment. As a result of this, the

acquiring firms in this cluster took advantage of favorable

economic conditions to finance acquisitions. Automatic

Sprinkler fits this description rather well. Rukeyser

wrote;

Automatic Sprinkler officials have sometimes
complained about the failure of conservative
bankers to grasp the concepts of a growth
company. But in fact, until earnings slipped,
neither the company's directors nor the money
market placed any effective barriers in the
way of management's expansion plans. On the
contrary, executives were encouraged in their
course by some of the most sophisticated
elements of the financial community. By the
end of 1967 major mutual funds had bought up
some 20 percent of the shares.4

^William Simon Rukeyser, "Why Rain Fell on Automatic
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Automatic Sprinkler was also consistent with the below-

average size of acquiring firms in clusters three and four

when it began its acquisition program in 1963. At that

time, it generated sales of $22.73 million with less than $5

million of assets. The company grew rapidly and in 1969

sales had grown to $325 million, primarily because of some

20 acquisitions. This period of rapid growth in assets and

sales and inadequate evaluation of acquired firms prior to

acquisition was consistent with Meuller's economic

disturbance theory of mergers discussed in the Cluster 4

description and in Chapter II. Automatic Sprinkler's

earnings history during this period verifies that this type

of merger program can lead to poor acquiring firm

performance due to unforeseen problems in sick acquired

firms. In late 1967, Harry E. Figgie, Jr., Automatic

Sprinkler's chairman and chief executive officer, was

projecting earnings of at least $1.70 per share for 1967 and

$2.75 per share for 1968; instead, the company was able to

report only $1.43 in 1967 and 10 cents in 1968. Its

shares—down from a January 1968 peak of $74—have recently

(in 1969) traded below $11 per share.

International Telephone and Telegraph had almost two-

thirds of its mergers in Cluster 2, which had

characteristics suggesting financial synergy and/or profit

Sprinkler," Fortune, LXXVIII (May 1, 1969), p. 122.
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improvement as a merger motive. The acquiring firms had

lower than average debt levels and were able to do a better

than average job of improving profitability via

acquisition. These acquiring and acquired firm

characteristics are consistent with other information

pertaining to ITT's merger strategy. An article from The

Economist states.

By the end of this year [1969] ITT will have
looked over 200 European companies, half of
which themselves made the first approach.
Serious interest has or will be taken in 70.
But probably only 20 will be bought in the
end. Mr. Geneen is now determined to generate
more growth internally: to rebut criticisms
from investment analysts that ITT has grown
mainly or entirely by acquiring other
companies. To be eligible, European companies
will have to show handsome profit
prospects. . . .5

White Consolidated and Teledyne, like ATO, had their

mergers in Cluster 4, which was characterized by significant

economic expansion, above average growth in GNP, and below

average increases in the CPI during the time these mergers

were consummated. The acquiring and acquired firms in this

cluster, unlike Clusters 1 and 2, were average performers

based on data collected. Textron's distribution was

different from all of these. Three-fourths of its mergers

were in Cluster 6, which had characteristics consistent with

managerial synergy as a merger motive. The acquiring firms

^The Economist, Vol. 245, No. 6738 (October 14, 1972),
p. 96.



119

in this cluster were much larger and more profitable than

the acquired firms which had below average profitability

levels.

D. Acquiring Firm Performance Analysis

Variations in merger patterns discussed in the previous

section may have contributed to differences in firm

performance during the time period analyzed. The data in

Table VI-2 were used to investigate this possibility. These

variables are consistent with the data described in

Hypothesis Two in Section C of Chapter I. These data

included: (1) mean market return, (2) mean return on total

assets, (3) mean return on total equity, (4) the mean ratio

of long-term debt to total assets, (5) the mean ratio of

total debt to total assets, and (6) Treynor's Measure of

Performance. The variables in Table VI-2 were arranged to

correspond to this listing. Table VI-2 also includes

measures of risk for market return, return on total assets,

and return on total equity, which are discussed below.

Mean returns on equity and total assets were used as

measures of profitability. Mean values for total debt and

long-term debt to total assets were used as proxies for

changes in risk based on changes in firm leverage. Although

these data are useful in measuring firm performance, they

cannot be adjusted to reflect differences in the dispersion
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Table VI-2

Variables Used for Acquiring Firm Performance Analysis

The Geometric Mean Monthly Return

The Mean Value for Book Return on Total Assets

The Mean Value for Book Return on Total Equity

The Mean Value for Total Debt to Total Assets

The Mean Value for Long-Term Debt to Total Assets

Treynor's Measure of Peformance

The Coefficient of Variation for Monthly Market Return

The Coefficient of Variation for Book Return on Total Assets

The Coefficient of Variation for Book Return on Total Equity
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of values used to calculate means. Coefficients of

variation were used to combine mean values with a measure of

dispersion or total risk, the variance. Treynor's Measure

of Performance for firms or groups of firms was also used so

that performance could be evaluated in an efficient

portfolio/systematic risk framework.® Data for these

variables were collected for five years, 1978 to 1982. This

time period was chosen for two reasons. First, it is long

enough to reduce the possibility of abnormal performance in

one year producing bad data. Second, any systematic effects

acquisitions had on firms during the period studied (1960-

1978) should be reflected in these data. Table VI-3 shows

values for Wilcoxon Rank Sums tests between various groups

[28]. In Table VI-3, Group 0 is composed of all acquiring

firms with three, four or more mergers. Group 1 is composed

of all acquiring firms that did not have improbable or

unusual distributions. Group 2 is composed of all acquiring

firms with four or more mergers that did have statistically

®Treynor*s Measure is;

T = rp - Rf

T = Treynor's Measure of Performance

rp = average rate of return on portfolio p

b  = the beta coefficient for portfolio p
Xr

Rf = the riskless rate of return.
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significant distributions. Group 3 is the market portfolio

and is composed of the Standard and Poors 500 stocks.

Table VI-3 shows that none of the groups' mean

performance levels were significantly different from the

market (Group 3). This result is not unreasonable when the

nature of the mergers studied is considered. Of the 275

mergers analyzed, 236 of them were classified as pure

conglomerate, conglomerate-product extension, or

conglomerate-market extension by the FTC (see Exhibit 11 in

the Appendix). Previous research has suggested that firms

active in conglomerate mergers benefit if they can maintain

average performance levels by moving out of declining

markets via conglomerate merger [56]. Performance for the

firms in this study is consistent with these and other

research findings [20, 36, 43] that show firms participating

in conglomerate mergers do not show significantly better

than average performance levels when compared to firms that

are not conglomerate or when compared to the overall market.

A more interesting result is that the performance

levels for firms with unlikely distributions of mergers

(Group 2) were also insignificantly different from other

groups (Group 0 and Group 1) and the market (Group 3). A

reasonable explanation for this is related to the dominance

of conglomerate mergers in the sample. During the time

period studied (1960 to 1978), there was an exogenous force

in the marketplace restricting firms' merger activities.
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The Anti-Trust Department of the federal government made it

clear that merger types other than conglomerate would be

viewed as anti-competitive [52]. Therefore, motives for

acquisitions had to be consistent with mergers that would be

classified as conglomerate. This constraint may have made

it more difficult for merger active firms to perform in a

superior manner during this period regardless of motives to

merge.

A source of systematic variation that could also have

affected performance analysis is the concentration of one or

more SIC codes within a given firm's merger series; i.e.,

did firms have acquisitions which tended to be "lumped" into

the same SIC industries? This issue was addressed using

data from Exhibit 12 in the Appendix, which cross-tabulated

acquiring firm and acquired firm SIC codes. It shows that

of the original 66 acquiring firms, less than 10% had more

than half of their mergers in one or two SIC codes.

Furthermore, only two of the 12 firms with unlikely merger

distributions showed similar concentrations. Performance

comparison results were, therefore, unaffected by

significant concentrations of acquired firm SIC codes in

acquiring firms' merger series.
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CHAPTER VII

SUMMARY AND CONCLUSIONS

A. Study Overview

The purpose of this study is to; (1) collect and

analyze information which can be used to establish and

evaluate longitudinal intra-firm merger relationships, and

(2) evaluate the impact of these relationships on firms'

financial performance via relevant measures of risk and

return. Conclusions based on results from this study can be

used to more effectively deal with the following issues not

adequately addressed in previous merger research:

1. Do firms consistently participate in a type or

types of mergers with identifiable motivational

characteristics?

2. Do discernible merger patterns influence the

financial performance of firms when compared to firms

without these merger patterns?

B. Hypotheses Tested and Methodological Overview

The hypotheses tested were:

1. Firms exhibit a statistically detectable pattern of

participation in one or more types of mergers with
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characteristics consistent with previously researched merger

motives.

2, Observable merger patterns had a measurable impact

on the financial condition of firms studied when measured

by: (a) geometric mean market return; (b) mean return on

total assets; (c) mean return on equity; (d) the mean ratio

of long-term debt to total assets; (e) the mean ratio of

total debt to total assets; and (f) Treynor's Measure of

Performance.

In order to test these hypotheses, data were collected

on a series of mergers for each of 66 merger active firms.

This information includes both financial and non-financial

data which were selected to be consistent with previous

motivational research and with other factors which influence

the decision to merge, such as the economic environments for

the acquiring and acquired firms prior to merger. The data

were factor analyzed to select a sub-set of near-orthogonal

variables to be used in subsequent analysis. These

variables were then used to cluster analyze mergers for

firms in the data base. Although factor and/or cluster

analysis has been used in previous research (11, 15, 16, 20,

24, 29], it has not, to the author's knowledge, been used on

the type of data base discussed above. The result is an

unprecedented longitudinal study of merger motives.

Hypergeometric statistical tests were then used to

determine if the distribution of each firm's mergers over
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the homogeneous groups formed was non-random. Firms with

and without improbable merger patterns were analyzed to test

the performance hypothesis discussed earlier.

C. Major Conclusions and Summaries Based on Test of

Hypotheses

1. Hypothesis 1. Firms exhibit a statistically

detectable pattern of participation in one or more types of

mergers with identifiable characteristics during the time

period studied.

2. Major Conclusions.

a. Important cluster characteristics developed using

cluster analysis were consistent over time. Without this

consistency, study results based on cluster analysis of all

mergers would not have been statistically meaningful.

b. These clusters did not depend on date of

consummation for the merger.

c. They were also independent of industry

classifications for the acquiring and the acquired firms in

each cluster.

d. The acquiring firms did not concentrate their

acquisitions in one industry over time.

e. The characteristics of mergers, as described by the

clusters formed, varied over time for almost all firms.

Only one firm. White Consolidated, had all its mergers in

only one cluster.
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f. Cluster descriptions were almost always consistent

with more than one motive.

g. The dominant type of merger in all clusters studied

was conglomerate as defined by the Federal Trade Commission.

h. Cluster characteristics were consistent with the

dominance of conglomerate mergers in the sample. Four of

the six clusters with meaningful descriptions had

characteristics consistent with conglomerate mergers.

i. The probability of obtaining the observed number of

acquiring firms with unusual merger distributions by chance

alone is extremely low.

3. Summary of Test Procedure. Using factor analyzed

data, any number of homogeneous groups can be formed via

cluster analysis. In order to adequately test hypothesis

one, however, the nature and quality of clusters formed had

to be evaluated. The first step in this evaluation process

was establishing the optimum number of homogeneous groups to

be formed. This could only be done by identifying the

number of clusters that best satisfied two divergent

requirements. The first requirement was that the number of

mergers in very small homogeneous groups should be

minimized. These clusters, called outliers in this study,

contained mergers with characteristics very different from

the rest of the data base. For this reason, they were

eliminated from further study. The elimination process

should account for the smallest number of mergers
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possible. If this was the only requirement to be met, the

cluster analysis procedure could have been constrained to

form only one or two large, ill-defined clusters. These

homogeneous groups would have contained all of the mergers

and there would be no outliers. The second requirement to

be met was that clusters formed should be distinct and

describable in meaningful financial and non-financial

terms. Two large clusters would have been very difficult to

describe because they would tend to mask important

differences between smaller sub-groups of mergers.

Therefore, more clusters were necessary, even though this

meant there would be more outlier clusters developed. In

this study, the optimum number of clusters was 18, which

yielded seven clusters containing 275 of the 295 mergers

analyzed and 11 outlier clusters containing the other 20

mergers.

After the optimum number of clusters had been

determined, their quality was evaluated. This was necessary

because the cluster analysis algorithm can be constrained to

produce any number of homogenous groups. Therefore, one

must determine if the number selected has produced clusters

that are different from each other. In addition, the

structure of the clusters must be reasonably consistent over

time because mergers studied cover a 19-year period. If

cluster structure was unstable over time, all mergers could

not be clustered as one group because structure instability
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would introduce systematic sources of error in cluster

interpretation which could not be dealt with properly. In

this study, a combination of variance ratio data from

cluster analysis computer output and pair-wise univariate F-

tests involving cluster centroids was used to verify the

quality of clusters formed. Interpretation of these data,

found in Chapter IV, showed that there were differences

between clusters formed. Cluster structure (the

distinguishing characteristics of each cluster) was also

shown to be reasonably stable over time allowing for overall

group clustering which produced the 18 clusters discussed

earlier.

Since cluster structure is a function of acquiring and

acquired firm data, stable cluster structure suggests some

stability in acquiring and acquired firm characteristics

(based on data gathered) over time. This is important

because previous research findings using acquired firm data

only have not been consistent on this point. The Harris,

Stewart, and Carlton study [25] discussed in Chapter II

showed inconsistency in relevant acquired firm

characteristics when they were used to predict acquisition

targets. The authors concluded that firm profitability, for

example, may be an important predictor in one time period

but not another. In the Stevens study [53], which the

Harris, et al. study [25] was patterned after, tests were

performed to show that a similar predictive model was stable
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over time and could be used to monitor non-acquired firms to

determine when they were most likely to be acquired. This

study supports the Harris conclusions because it shows that

for a given firm, relevant merger characteristics will

almost certainly change over the time period analyzed. This

conclusion follows from the fact that 65 out of 66 acquiring

firms had their mergers in two or more clusters. Each

cluster was described using different acquiring/acquired

firm characteristics and/or different macro-economic

environments. Therefore, a series of mergers for an

acquiring firm can show significant changes in the

characteristics of one or both of the parties involved in a

merger. This does not preclude the existence of

motivational trends in firm merger behavior (as this study

shows), but it does make forecasting future merger targets

for individual firms more difficult without a prior

knowledge of what factors for the acquiring and acquired

firms are important at a given point in time.

Several important characteristics of clusters formed

aside from stable cluster structure should also be

emphasized. First, the cluster characteristics did not

depend on the date of consummation. Exhibit 13 in the

Appendix shows that each of the seven major clusters has a

small concentration of mergers in the period 1966 to 1969,

during which 117 of the 295 mergers studied were

consummated. The remaining 70% were spread rather evenly
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over the remaining 15 years studied. More than 10 mergers

were consummated in 10 of these years. Only one year has

less than five mergers. These facts suggest that decreasing

the length of time studied would significantly reduce the

amount of data for analysis.^ The facts also show that

there was no systematic concentration of merger activity

over time. If present, this would suggest that the date of

consummation is a factor in describing merger patterns over

time that may or may not be associated with other events

inside and/or outside the firm.

Another potential source of systematic bias in the

study is concentration of acquiring and/or acquired firm

Standard Industrial Classification codes within one or more

clusters. If these concentrations are present, they

represent a source of systematic variation which was not

accounted for in the study. This systematic variation would

require narrowing the scope of the study to those industries

where concentrations occurred (and greatly reducing external

validity) or reselecting data for analysis to be certain

that firms are chosen at random from industries where

concentrations occurred. Examination of data in Exhibit 10

^Another problem with reducing the number of years
studied is that it may result in one of the firms with
exactly three mergers losing some of, but not all, its
mergers. Since the minimum number of mergers for the study
is three, this would eliminate the acquiring firm completely
and further reduce data for analysis.
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from the Appendix suggests that neither of these procedures

is necessary. Only three of the seven major clusters

studied have between 20% and 25% of their acquiring or

acquired firms in one Standard Industrial Classification

code. Only one cluster has more than 40% of its acquiring

firms in one Standard Industrial Classification code. No

acquired firm concentrations in any of the clusters exceed

25%.

Since almost all of the acquiring firms had mergers in

more than one cluster, one cannot determine if they

concentrated their mergers in one industry by looking at

clusters individually. Exhibit 12 in the Appendix shows

that the acquiring firms did not systematically concentrate

acquisitions in one Standard Industrial Classification

code. Of the 66 acquiring firms studied, only White

Consolidated had all of its acquired firms in only one

Standard Industrial Classification code. Of the remaining

65 firms, only seven firms had acquisitions in less than

three different industries. Of the remaining 58, 14, or a

little more than 25% were in four or more industries. This

shows that the study results were not biased due to SIC code

concentrations by acquiring firms. This is important

because the time period studied, 1960-1978, is long enough

to pick up such concentrations if they exist. These results

also show, in another way, the conglomerate nature of the

mergers studied. In addition to predominantly participating



134

in conglomerate mergers, the acquiring firms often times had

merger series involving two or more unrelated industries as

indicated by the first digit of the SIC codes. This

strengthens study results because it shows that they do not

depend upon mergers in the same or even similar industries

by the acquiring firms. Therefore, merger motives described

in the seven major clusters are evident in data from a

cross-section of acquired firm industries.

Two more important conclusions can be drawn from this

study. First, although several of the firms analyzed showed

unusual merger motive patterns, only one of them had all of

its mergers in one cluster. Thus, detectable merger motive

patterns over time do not imply that acquiring firms always

participate in the same type of merger. Factors pertaining

to the acquiring and acquired firms and the macro-economic

environment must be evaluated to associate motives with

acquiring firms at any point in time. This information can

then be used to assist in identifying target firms which are

consistent with these motives. This point is particularly

important because almost all of the clusters described in

this study had more than one merger motive associated with

them. Therefore, using procedures similar to those in this

study, one can evaluate the multi-motive aspect of

acquisitions also.

Second, the dominance of conglomerate-type mergers in

the data base is consistent with merger motives for clusters
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described in Chapter V. Motives associated with

conglomerate mergers in previous research are profit

improvement/maximization and financial/managerial synergy

[21, 22, 36, 37, 43]. Table V-4 (p. 88) in Chapter V shows

that four of the six clusters which had meaningful

descriptions involved one or more of these motives.

In order to describe motivational patterns in firm

mergers based on clusters formed, the characteristics of

these clusters must first be developed. These

characteristics were developed by determining with which

previously researched merger motive(s) each cluster was most

consistent. Paired T-tests of differences between cluster

and group means for all variables were used to help show the

relationships between clusters and motives. Economic

descriptions of clusters were based in part on those

variables with mean values that were different from group

means. Two conclusions were drawn from this exercise.

First, there were no instances where variables used resulted

in conflicting cluster descriptions. Second, with one

exception, cluster descriptions were consistent with

researched merger motives discussed in Chapter II.

Hypothesis 1 was tested by determining the distribution

of each acquiring firm's mergers over described clusters.

The formula for a hypergeometric probability distribution

was then used to determine if any of the acquiring firms had

an improbable distribution of mergers. Data in Chapter VI
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(Table VI-1, p. 124) shows that 14 of the firms analyzed had

distributions that had a 10% or less probability of

occurring by chance and that 12 of these firms*

distributions had less than a 5% probability of occurring by

chance. These results show that many of the sampled firms

did have unusual or improbable distributions of mergers over

clusters formed. Furthermore, characteristics of these

clusters could be used to associate these distributions with

consistent patterns in merger motives over time. A Chi-

square test was used to determine the likelihood of

observing such a large percentage of firms with

probabilities of .05 or less. For this test, the critical

Chi-square value was 7.81. The observed value was more than

73. Therefore, having 38% of the firms analyzed show

distributions with probabilities of .05 or less is extremely

unlikely. As a result of these findings. Hypothesis 2

cannot be rejected.

4. Hypothesis 2. Observable merger patterns had a

measurable impact on the financial condition of firms

studied when measured by (a) geometric mean market return;

(b) mean return on total assets; (c) mean return on equity;

(d) the mean ratio of long-term debt to total assets; (e)

the mean ratio of total debt to total assets; and (f)

Treynor's Measure of Performance.
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5. Major Conclusions, a. Mean performance variations

between firms with and without unusual merger distribution

were not significant.

b. Mean performance variations between firms with and

without unusual merger distributions and the market were not

significant.

6. Summary of Test Procedure. In order to test

Hypothesis 2, mean values for selected performance variables

listed in Hypothesis 2 were calculated for an eight-year

priod, 1975 to 1982. This time period was chosen for two

reasons. First, it was long enough to minimize the effect

of one or two anomalous time periods on data used. Second,

any systematic differences in firm performance due to merger

patterns would be present in this time period because all

mergers studied have been consummated.

Table VI-3 (p. 124) shows the results of Wilcoxon Rank

Sums comparisons between group means based on these data.

In Table VI-3, group 0 is composed of all acquiring firms

with exactly three mergers. Group 1 is composed of all

acquiring firms with four or more mergers that did not have

improbable distributions. Group 2 is composed of all

acquiring firms with four or more mergers that did have

unusual distributions. Group 3 is the market portfolio and

is composed of the Standard and Poors 500 stocks.

Table VI-3 shows that none of the groups' mean

performance levels were significantly different from the
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market. Of the 275 mergers analyzed, 222 of them were

classified as pure conglomerate, conglomerate-market

extension, or conglomerate-product extension by the Federal

Trade Commission (Exhibit 13 in the Appendix). Previous

research has shown that firms active in conglomerate mergers

benefit if they can maintain average performance levels by

moving out of declining markets via conglomerate merger

[56]. Performance for the firms in this study was

consistent with these research findings and others that show

firms participating in conglomerate mergers do not show

significantly better than average performance levels when

compared to firms that are not conglomerate or when compared

to the overall market [20, 36, 43].

Performance levels for firms with improbable

distributions of mergers (Group 2) were also insignificantly

different from other groups and the market. A reasonable

explanation for this relationship is related to the

dominance of conglomerate mergers in the sample. During the

time period studied (1960 to 1978), mergers not classified

as conglomerate were viewed as anti-competitive by the

federal government. Results from Wilcoxon Rank Sums

comparisons of mean performance data discussed earlier

suggest that this restriction made it difficult for merger

active firms to perform in a superior manner during this

period regardless of their motives to merge. Based on these

findings. Hypothesis 2 can be rejected. In other words.
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based on analysis done with data in this study, there were

no statistically significant performance differences between

groups tested.

D. Conclusions Concerning Study Value

The contribution of this study to what is known about

merger active firms lies in three areas. First, it shows

that some firms did have unusual or unlikely patterns in

mergers consummated over the time period studied, when these

patterns were described in terms of data related to merger

motive research.^ The study not only shows that the

patterns exist, it also shows that they could be readily (if

not unambiguously) interpreted in terms of previously

researched merger motives. This conclusion is important

because it means that this study is consistent with several

previously researched merger motives and shows that they are

valid for longitudinal as well as cross-sectional samples of

mergers.^

^It is important to note that these patterns may or may
not be due to managerial decisions made in the process of
developing strategic plans. Study results do not depend
upon whether merger patterns result from implicit or
explicit decisions made by acquiring firm management. Some
type of questionnaire survey would be needed to determine
the relationship between merger patterns observed and firm
strategic planning. This is discussed further in Section F.

^Previously researched motives include; (1) growth
maximization, (2) profit maximiation/improvement, (3)
financial synergy, (4) economies of scale, and (5) the
macro-economic environment as a factor in the decision to

merge.
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It is important to note that these multi-period or

strategic merger patterns were implicit rather than explicit

in nature, i.e., their existence did not depend on explicit

strategic plans dealing with future mergers. Therefore, one

can say that for a number of firms in this study, strategic

merger patterns were shown to exist regardless of changes in

stated firm strategies and/or firm management over time.

For the financial practitioner, this study represents a

systematic means osf classifying acquiring firms based on

implicit merger motives. This information can be used to

determine more accurately future acquisitions for merger

active firms based on acquiring firms' motives established

using procedures in this study.

Second, this study emphasizes the potential for

multiple merger motives for individual firms. In Chapter V,

where clusters were described in terms of merger motives,

most clusters had several motives that were related and

consistent with cluster characteristics. This point is

important because, in previous research [2, 3, 5, 6, 7],

merger motives have been dealt with individually. This

approach eliminated the possibility of establishing a set of

related merger motives which contributed simultaneously to

observed acquiring firm behavior. In other words, there may

have been other related merger motives contributing to

observed acquiring firm behavior that were not accounted for

in single-motive studies.
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Third, this study provides an additional evaluation

method for merger motive research. In previous research,

potential systematic relationships between time and merger

motives studied were not dealt with specifically [2, 3, 5,

6]. Procedures used in this study allow these dependencies,

if they exist, to be studied and thus represent an

additional means of verification in merger motive

research. In other words, one can determine whether one or

more motives are detectable longitudinally as well as cross-

sectionally with respect to time. If longitudinal studies

do not show consistency, further division of the study

sample based on time is necessary.

Procedures employed in this study are also useful in

the private sector. Since the merger patterns analyzed are

implicit in nature, one can compare them to stated corporate

strategies pertaining to mergers and acquisitions. By doing

so, systematic differences between what was stated and what

was done can be determined. These differences can then be

analyzed to determine their impact on firm merger patterns

and financial performance. Suppose, for example, that the

managers of a firm with below average profits contend that

previous mergers were consummated to take advantage of

managerial and/or financial synergies. Suppose further

that, using techniques in this study, financial analysts

were able to show that previous mergers were motivated by

growth maximization instead. This discrepancy would be
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valuable in explaining sub-par firm performance in spite of

"synergistic" mergers.

Procedures used in this study would also be valuable in

evaluating merger patterns in industries instead of

individual firms. The question to be addressed would be;

Do industries exert some form of systematic influence on

constituent firm mergers over time? In order to answer this

question, one has only to determine industry classifications

for firms with unusual merger patterns, if a particular

industry appears in this group frequently, there would be

some support for answering yes to this question. By

examining the characteristics of merger patterns in

industries, one would also be able to determine the nature

of industry influence on firm merger patterns over time.

Examination of firm and/or industry merger patterns

would also assist in determining if and when systematic

changes in merger patterns occurred. This would help

separate isolated variations in merger patterns from

structural long-term changes that would have more impact on

firms and/or industries. This type of examination would

help analysts separate isolated conglomerate mergers from

the point at which a firm began to participate consistently

in conglomerate mergers and change its strategic merger

pattern.
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E. Study Limitations

Four aspects of this study will be discussed in this

section. The first of these deals with sample size and the

data collected. As mentioned earlier, the sample studied is

composed of 295 mergers consummated between 1960 and 1978.

During this period, the FTC collected data on over 1,000

mergers. All but 295 of these mergers were eliminated from

this study for one or more of the following reasons. First,

information had to be available for the acquiring firms on

the Compustat Tapes. Many of the acquiring firms were not

on the tapes because they had been acquired themselves

subsequent to their own acquisitions. When this happens,

all data for the firm are eliminated from the tapes. The

research tape contains some of this deleted information, but

proved to be of little use in collecting information on the

firms of interest. Second, the acquiring firms had to have

stock price and dividend information on the CRSP Tapes to

use for performance evaluation. Some firms that were on the

Compustat Tapes were not on the CRSP Tapes. Third, all

acquiring firms had to have at least three mergers for which

there were data in the Federal Trade Commission's listing of

large mining and manufacturing mergers between 1960 and

1978. This decreased sample size also limited analysis to

large mergers only.

The timeliness of data gathered must also be

considered. Although the time period studied, 1960 to 1978,
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was a very active and important one in terms of mergers,

years subsequent to this period are also important.

Recently, many mergers have involved record size acquired

firms and/or a battle between several potential acquiring

firms prior to consummation of the merger. These factors

could have an effect on results from replications of this

study.

The dominance of conglomerate mergers in the sample

studied is also important because it represents a source of

systematic influence on study results. The impact of this

systematic influence could be evaluated with a sufficiently

large sample of non-conglomerate mergers. Developing this

sample would be difficult using 1960 to 1978 data, however,

because so many of the mergers were conglomerate. This is

another situation in which more recent data would be of use

because it would provide more non-conglomerate mergers to

study.

The statistical procedures used in this study, factor

and cluster analysis for example, do not handle discrete

variables with only a few values very well. They tend to

dominate differences in continuous variables that have no

value limits. Another analytical method that more

effectively deals with these variables would be useful in

future research.
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F. Implications for Further Research

Opportunities for further research are related to

information in Sections D and E above. First, a survey of

present and former managers from firms with unusual merger

patterns would provide information on stated goals and

objectives to be accomplished via merger. The information

could be compared to implicit observed merger patterns in

order to determine how closely they agreed. Differences

between stated and observed merger behavior, if they exist,

would help researchers in finance and management arrive at a

better understanding of the merger phenomenon. It would

also help practitioners in the field translate management

statements concerning merger activity into likely future

actions.

Second, restricting the scope of the study to "very

active" acquiring firms would be of interest. This might be

done by requiring each firm to have participated in more

than three major mergers, five or six for instance, in less

than 19 years. A more limited study of this type would be

valuable because these firms are often some of the largest,

most influential businesses in the United States. In this

study, for example, the list would include International

Telephone and Telegraph, Litton Industries, Gulf and

Western, Beatrice Foods, and Tenneco Corporation.

Other statistical techniques that would accommodate

discrete as well as continuous variables would also be
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useful. Other interesting aspects of firm merger activity

could be studied. Variable values could be assigned based

on such factors as the political party in the White House

when the merger was consummated, or the presence of recent

major legal developments concerning mergers, or the presence

of recent accounting rules changes concerning mergers.

The use of more recent data would also be valuable for

two reasons. First, it would decrease the dominance of

conglomerate mergers in data studied. This would help

determine the impact of conglomerate merger dominance on

performance analysis results in this study. Second, it

would make analysis of more recent trends in mergers

possible. Multi-billion dollar mergers have become much

more common in recent years. More timely data would make

analyzing this trend possible.

Modifications and/or additions to the performance

analysis done in this study would also be valuable. First,

the analysis could be done on various subsets of the 19-year

time period studied. This would establish consistency in

study results or determine anomolous sub-periods that

require further examination. The choice of variables for

performance measurement should also be evaluated. The

variables used in this study do not exhaust all logical

choices for measurement of risk and return. Different

choices based on logical reasoning and/or other research

would help verify or modify this study's performance

comparison results.
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bafora aarqar

prafarrad stock price
balora aarqar

coaaon stock price
bafora aarqar

Other Pata

adaartislnq bafora aarqar
cap. spcndinq per dollar

of sales before aerqer
deferred rases before aeraar
Invest tai credit before

aarqar
•Inority interest before

aarqar
lasearch and developaant par

dollar of sales before
aarqar

Ineesia Itateaent

CCS before aarqar
net incoaa prior to aarqar
epar. prof, bafora aarqar
sales prior to aarqar

Laearaaa Data

dabt/aquity bafora aarqar
tot. dabt/tot. assata bafora

aarqar
lonq*tara dabt before aarqar

Ml prior to aarqar

Ind. »VQ. Parf. Data

adat. costs per dollar
of aalaa before aarqar

cap. apandlnq par dollar
of aalaa before aarqar

qress profit »<arqin
before aerqer

lasearch and development
par dollar of sales
before merqer

aalas bafora aarqer

PaXsnca Sheet

hcculfad fira

tu« D«t«

Incoae gtatement

currant assets before aarqar
current llabs. before aerqcr
total assets prior to swrqer
total equity prior to aarqar

»roHt.bllltv d.t.

MC bafora aarqar
op. prof./tot. aasati
bafora aarqar

MI prior to aarqar

Mkt. Weasures of Parf.

aarket price of equity
bafora aerqar

price tarninqa ratio
bafora aarqar

total asseta before aarqar
salea to total assets

before merqer
uorklnq capital to total

asnats before aarqer

qross profit before aerqet
net incofsa before aarqer
opar. profit before merqat
rat. earn, bafora aarqar
•alas prior to aarqar

tavaraaa Pata

lonq-tara dabt to
equity before merqer

lenq*tara debt before
•acqar

Ind. Jjyq. Parf. Data

•dear, coats per dollar
of sales before merqer

cap. apendinq per dollar
of salea before aarqer

qcoaa profit marqin
before merqer

lasearch and developaant
par dollar of sales
bafora aarqar

•alas bafora aarqar

leonoolc tndicstora

the Consunar Price Tndck for the year before aarqar
the flve>year averaqe qrovth in the Consumer Price Indas
the Cross National Product in constant dollars for the
the fiva-vaar avaraqa qtowth in Cross National Product
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tnitrr rnm

Mfftr 9«u

O*terlptloo

i" "Ix*" t.f.r. to ridtral TradaCanBliion data on lacda aeraara la alnla.tetari to data troa Coapustat Induatclal Tapaa. •HIN-raftra to data (roa nLd^a lad SaJiai
CDl.«n talata to Oapatt. o( Coaa.rca Data on C.oaa Hatloaal ftodoct and Inf!I?Toa ' ""ual.

Acquiring rtra

Ssssiss.Pgtg Doctlptlon

ilst D*tit Zacom Statcatnt

bcfer* aerqgr CON
eott o( 9oodg loid prc^qgrfcr COM

optratln9 profit pro-Mrqor CON

Mt IncoNt before aerger COM

Site Detet bftUnee Sheet

current easete before oercer CON
current liabs. before aerqer CON
other llebs. before aerqer CON
total tquUy before nerqer COM
total asseta before oerqer COM

Profitability Data

froea profit Barqln pre^oer^er —•

return on aaaete before oerger —

return on e<|utty before oerqer —-

earnlnqa/ahare before oerqer CON

ieeeraqe Data

lonq^tern debt before eerqer
lonq-tern debt to equity

before oerqer
total debt to total aaeett
before oecqer

CON

Rkta ieaaurea of Perforoance

I etoct price pre-oerqer COM

pref. etock price pre-oerqer CON

price earnlnqt ratio pre-oerqer COM

Inda Avq. Pefotnance Data

aalea before oerger •<—

avq. qrosa profit aarqln —•
before aerq^r

avq. capital ipendlnq per
dollar cf aales before nerqer
Cvq. research and development
eip. pec dollar of sales
before merqer

avq. adver. expenditures/
I of aales before aerqer

Calculation Data Peaerlptlon

Site Datat tncoae

Acquired firm

Pouree

Mone

None

aelee-coet of
foode eold
net inc./
total aaseti

net Inc./
total equity

■one

eelee before nerqer nin
froea profit before oerqer

•peratinq profit before nerqer —
net Incone before nerqer hin
retained earninqe pre^nerqer NIN

Site Datat ialance Sheat

current astete before nerqer nin
current llabs. before nerqer hin
total equity before nerqer MIM
total asaeta before nerqer hzn

Profitability Data

oper. profit to tot. aaaeta —

return on equity mmm

tieveraqe Date

None tonq^tern debt before nerqer
lenq-tern debt/ lonq-tern debt tot. equity
total equity
total debt/
total aaaeta

Mkt, Meaaurea of Perforoance

Hone price of equity
before nerqer

price earninqs ratio
before nerqer

Ind.

tot. Ind. ealea/
no. of firm
qrosa prof./
no. of firns
tot. eep. spend,
tot. Ind. salee
tot. Rso exp./
tot. ind. aales

tot. adver. exp.
tot. Ind. aalee

•elet before nerqer

averaqe qrosa profit narqln

averaqe capital spendinq/
$ of sales before nerqer

avq. udver. expends, per
I of aalea before nerqer

avq. reaeacch and developnent
expend, per dollar of
•ales before nerqer

and nanufaeturinq.
'COV* in Source

Celculatlon

•alea-cost of
qooda aold
qroaa profit-
sell a ad. esp.
Hone

None
None
Hone
Hone

eper. profit/
total aaaete
net inc./
total equity

Hone
lonq-tern debt/
total equity

(ahare prlcelX
(aha. outstndq.)
ahare price/
•arnlnqa/ahare

tot.
tot.
tot.
tot.
tot.
tot.

tot.
tot.

tot.
tot.

Ind. aelea/
f of firna
qr. profit/
• of firns
cap. spend/
Ind. aalea

edvt. exp./
ind. aelea

Ran expend/
Ind. eales
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pound taqe
frowtb in CPl
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EXHIBIT FOUR

FACTOR LOADINGS FROM FACTOR ANALYSIS

Factor Factor

Number Loadings
Variable

1  Acquiring Firm Total Assets before Merger .98
Acquiring Firm Sales before Merger .93

2  Acquired Firm Total Assets before Merger .85

3  One Year Growth in GNP .75
One Year Growth in CPI .79

4  Acquiring Firm Industry Average Advertising
Per Dollar of Sales Prior to Merger .74

5  Acquired Firm Retained Earnings to Total Assets
before Merger .85
Acquired Firm Sales to Total Assets before Merger .83

6  Acquiring Firm Debt to Total Assets before Merger .74

7  Acquired Firm Long-Term Debt to Total Equity
before Merger .80
Acquired Firm Return Equity before Merger .78

8  Acquiring Firm Industry Average Gross Profit
Margin before Merger .60
Acquired Firm Industry Average Capital Spending
per Sales Dollar Prior to Merger .59
Acquired Firm Industry Average Gross Profit
Margin Prior to Merger .58

Variables Added Based on Different Extraction Methods (see
Footnote 6)

Acquiring Firm Return on Equity before Merger .59
Acquiring Firm Gross Margin before Merger .64
Acquiring Firm Industry R&D before Merger .54
Acquired Firm Operating Profit Margin before
Merger .62

Note: Factor loadings for the last 4 variables were
obtained from additional factor analysis and do not relate
to any of the 8 factors listed.
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EXHIBIT FIVE

A Simple Example of the Statistical Test for Firm Merger

Strategy Significance

A. Assumptions and Procedural Explanation

There are two homogeneous groups of mergers formed via

the combination of factor and cluster analysis described in

the Statement of Hypotheses and Methodological Overview

section. Thirty-three percent of the sample mergers are in

Group 1, and 67 percent of the mergers are in Group 2. The

sample analyzed is representative of the population so that

for binomial analysis, = .333, and P2 = .67.

A firm sampled has a total of six mergers distributed

among the homogeneous groups. Four mergers are in Group 1

and two mergers are in Group 2. In order to determine if

this distribution is statistically significant, its

probability of occurrence must be added to the probabilities

of occurrence for all other distributions less likely than

the one actually observed. This sum must be equal to or

less than the chosen significance level.
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B. Numerical Analysis

The complete listing of possible distributions between

homogeneous groups is as follows:

Group 1 Group 2 Probability of

Distribution

6  0 .0013

5  1 .0157

**4 2 .0799

3  3 .2126

*2 4 .3292

1  5 .2673

0  6 .0905

where * indicates the expected outcome given and ^2*

** indicates what actually occurred. The last column shows

the probability of each distribution. The cumulative

probability of the actual distribution of one even more

unlikely occurring is, therefore,

.0969 (.0013+.0157+.0799). The cumulative probability value

rises dramatically if one of the three most likely

distributions occurs (3,3;2,4; or 1,5). If the expected

outcome occurs, a distribution of (2,4), the cumulative

probability goes to 1.00 or 100% because all distributions

are less likely than this one. If a (3,3) distribution

occurs, the cumulative probability is .4035. For a (1.5)

distribution, the cumulative probability is .7327.
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Therefore, this calculation is very sensitive to how likely

the observed event is relative to all other possible

outcomes.
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EXHIBIT SIX

A More Realistic Example of the Statistical Test for Firm

Merger Strategy Significance

A. Assumptions and Procedural Explanation

There are four homogeneous groups of mergers formed via

the combination of factor and cluster analysis described in

the Statement of Hypotheses and Methodological Overview

section. There are 100 mergers in the data to be analyzed,

with 10 percent in Group 1, 20 percent in Group 2, 30

percent in Group 3, and 40 percent in Group 4.

A firm sampled has a total of four mergers distributed

among the homogeneous groups. Two mergers are in Group 2

and two in Group 3. In order to determine if this

distribution is statistically significant, its probability

of occurrence must be added to the probabilities of

occurrence for all other distributions less likely than the

one actually observed. This sum must be equal to or less

than the chosen signficance level.

B. Numerical Analysis

The complete listing of possible distributions between

homogeneous groups and probabilities of occurence is as

follows;
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Table A-1

Geometric Probability Listing

Group Number Group Number

1  2 3 4 Probability 1 2 3 4 Probability

4  0 0 0 .0000536 0 2 0 2 .0377943

3  1 0 0 .006121 0 1 3 0 .0207078

3  0 1 0 .009181 0 1 2 1 .0887478

3  0 0 1 .0012241 0 1 1 2 .1193505

2  2 0 0 .0021804 0 1 0 3 .0503924

2  1 1 0 .0068856 0 0 4 0 .0069889

2  1 0 1 .0091808 0 0 3 1 .0414156

2  0 1 1 .0137712 0 0 1 3 .0755886

2  0 0 2 .0089513 0 0 0 4 .0233065

1  3 0 0 .0029073 0 4 0 0 .0012356

1  2 1 0 .0145363 1 0 2 1 .0443739

1  1 2 0 .0193817 1 0 1 2 .0596752

1  1 2 0 .0221869 1 0 0 3 .0251962

1  1 1 1 .0612054 0 3 1 0 .0087218

1  1 0 2 .0397836 0 3 0 1 .0116390

1  0 3 0 .0103539 *0 2 2 0 .0210776

Where * indicates the observed distribution.

The cumulative probability of the actual distribution or one

more unlikely occurring is, therefore, .1663088, which can

be calculated as follows:
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Table A-2

Cumulative Probability Calculation
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The cumulative probability value rises dramatically if

a somewhat more likely distribution such as (1,1,1,1) is

observed. Its probability is .0612054, making the

cumulative probability .718508. Cumulative probabilities

are even higher for more likely distributions such as

(0,1,2,1), (0,1,1,2), (0,0,2,2) and (0,0,1,3). Therefore,

this calculation is sensitive to how likely the observed

event is relative to all other possible outcomes. As a

result of this, cumulative probabilities very close to 1.0

can be obtained if one of the more likely distributions is

observed.
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EXHIBIT SEVEN

Cluster Analysis Using Normalized Sales and

Assets Variables

Normalization was done via division of each variable by

its overall mean value in each sample group of mergers. The

three sample groups analyzed consisted of the first, second,

and third mergers for each of the 66 acquiring firms in the

data base. Three sample groups were used because this was

the largest number which would guarantee that even for firms

with the minimum number of mergers (3), no acquiring firm

would be used more than once. This was necessary in order

to have group independence, which is required in cluster

analysis.*

Normalization eliminated the effect of inflation

between the merger groups because each firm's sales and/or

assets were expressed as a fraction of the group's mean

value for each variable. Since inflation increased each

variable value and the overall mean values, the effects of

inflation were cancelled out via normalization. Normalizing

*This selection process also allowed for analysis of
cluster stability over time because the first three mergers
occurred over different time periods for different firms.
Therefore, each sample's mergers were from different time
periods. If there were merger commonalities due to the
consummation date, clusters from each sample group should be
different, i.e., clusters with the same characteristics
should not be generated consistently.
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the sales and assets variables also decreased the magnitude

differential problem discussed above. This procedure also

eliminated any overall trends in the size of sales and

assets variables between merger groups due to factors other

than inflation. This is true because the normalized

variables show only within-merger group size differences

relative to the group mean. Between-group size differences

of all types are eliminated. Normalization may therefore

result in the removal of valuable information from the data

being analyzed.

Cluster analysis using normalized variables was run on

each of the three 66-merger samples. Acquiring firm sales

prior to merger, acquiring firm total assets prior to

merger, and acquired firm total assets prior to merger were

normalized via division by their respective group mean

values. Table A-3 summarizes clusterings for the maximum

number of clusters set at 12 and eight. The FASTCLUS

clustering algorithm was used on each merger group with a

maximum number of clusters produced being 12.**

**FASTCLUS is designed for disjoint clustering of very
large data sets (100 to 100,000 observations). It combines
an effective method of finding initial clusters with a
standard iterative algorithm for minimizing the sum of
squared distances from the cluster means. For more
information see the Statistical Procedures Manual for SAS.
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Table A-3

Merger Distributions with Normalized Variables

Twelve Clusters Eight Clusters
Merger Cluster Number of Cluster Number of
Series Number Mergers in Number Mergers in

Cluster Cluster

1 1 28 1 3
2 13 2 1

3 1 3 36
4 1 4 16
5 2 5 1

6 1 6 1

7 1 7 2
8 3 8 6
9 12

10 2

11 1

12 1

2 1 7 1 1

2 1 2 5
3 1 3 1
4 1 4 2

5 27 5 11

6 1 6 2

7 19 7 1

8 2 8 43
9 1

10 1

11 4

12 1

3 1 3 1 1
2 5 2 15
3 3 3 1

4 28 4 42

5 1 5 3
6 1 6 1

7 1 7 2

8 1 8 1

9 1

10 1

11 20

12 1
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Table A-2 (p. 164) shows that 12 was a more reasonable

choice for the maximum number of clusters because eight

clusters rsulted in a significant loss in major clusters

(clusters with 10% or more of the mergers in them). The

distribution of mergers between clusters was also very

uneven when eight clusters were specified. One cluster

typically contained more than half of the 66 mergers. The

number of merger clusters used (12) was significantly higher

than analysis where natural log transformations of assets

and sales variables adjusted for inflation were used (for a

discussion of this analysis, see Section E in Chapter IV).

In these computer runs, there were fewer outliers (clusters

with only one or two mergers), and fewer clusters (8)

produced four major homogeneous groups with about 89% of all

mergers in them. Cluster analysis using normalized

variables produced only three or four major clusters per

merger group that contained less than 80% of the 66 mergers

in them. These results suggest that the variables' ability

to arrange mergers into groups with distinct similarities

declined when normalized variables were used. It is not

clear at this point, however, whether this decline is due to



171

the method used to adjust for inflation or elimination of

size changes for any reason other than inflation of these.

In order to verify grouping ability, the clusters and

their group classifications were used as input for stepwise

multiple discriminant analysis (MDA). In this procedure,

input data were used to differentiate between mergers and

arrange them into groups which were them compared to actual

group assignments. If the clusters are, in fact, distinctly

different, a high percentage of them should be classified

correctly using MDA. F-statistics and significances between

pairs of original groups were also generated and were used

to support conclusions based on the percentage of correct

classifications. These data should show very low

probabilities for F-statistic values generated, indicating

significant differences between pairs of clusters. Multiple

discriminant analysis was therefore being used to examine

cluster relationships, both within and between the three

samples analyzed. It should show that clusters within a

sample were very different from each other, indicating high

within-sample cluster quality. It should also show cluster

similarities between groups. In other words, one should be

able to associate one cluster in each sample with one and

only one cluster in each of the other samples analyzed.

This would show that there is cluster stability over time

(for a discusion of the term "cluster stability," see

Section C in Chapter III).
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What the data showed, however, was that 46% of the

pairs of clusters in the three 66 merger samples were not

significantly different. This implies that the quality of

clustering within the three sample groups was not very good

because the clusters formed were not significantly different

from each other. The results also showed that it was

difficult to associate a cluster from one sample group with

one cluster in each of the other groups. Cluster 2 in the

first group, for instance, was not significantly different

from Cluster 8 or Cluster 10 or Cluster 11 in the third

group. Some decision concerning the "degree" of similarity

would have to be made here. This suggests that the

clustering betwen sample groups did not show stability over

time. In other words, a set of distinctly different

clusters was not consistently generated in the three sample

groups analyzed.



173

EXHIBIT EIGHT

Augmented Data Set for Cluster Analysis

Acquiring Firm Acquired Firm

FIRM SIZE DATA; INCOME
STATEMENT

log of sales before merger
log of sales after merger*

SIZE DATA: BALANCE SHEET
log of total assets

after merger*
log of total assets

before merger
ratio of after merger to

before merger total assets*

PROFITABILITY DATA
gross profit margin

after merger*
gross profit margin

before merger
ROE after merger*
ROE before merger*
ROA after merger
ROA before merger*
ratio of after merger to

before merger ROI*
ratio of after merger to

before merger sales

DATA RELATED TO LEVERAGE
debt to equity ratio

after merger*
debt to equity ratio

before merger*
debt to total assets

before merger
ratio of after merger to

before merger debt to
total assets*

SIZE DATA: BALANCE SHEET
total assets before merger

PROFITABILITY DATA
operating margin before
merger
ROE before merger

DATA RELATED TO LEVERAGE
long-term debt to equity
before merger
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INDUSTRY AVERAGE

PERFORMANCE DATA

capital spending/$ of sales
before merger

gross profit margin before
merger

R&D costs/$ of sales*

Exhibit 8, cont.

INDUSTRY AVERAGE

PERFORMANCE DATA

advertising expense/$
of sales after merger*

advertising expense/$
of sales before merger

capital spending/$ of
sales before merger*

gross profit before merger
R&D costs/$ of sales

before merger

OTHER MEASURES OF PERFORMANCE

retained earnings to total
assets before merger

sales to total assets before
merger

DATA RELATED TO THE ECONOMY

One-year growth in the Consumer Price Index
One-year growth in Gross National Product

*These are the additional variables.
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EXHIBIT NINE

Major Cluster Merger Distribution

Cluster Number Number of Mergers

1  29

2  14

3  59

^  21

5  25

6  55

72

Total 275
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34

35
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70

custtc Nuabsc ■ eiustsc

•te 1  2 3 4 5 • 0 7 1 2  3
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(21) (25) (55)
7

(72)

10 3-0.5

13 1-3,5 1-1.0 1-1.4

13 3-0.5 1-7.1 1-4.0 1-3.5 3-14.3 1-1.7 3-3.0 4-5.0

14 1-1.7 1-1.7 1.00

20 • 5-0.5 4-10 3-3.0 13-10.1 1-3.5 2-14.3 0-10.1 1-5.5 5-20.0

31 3-4.3 1-3.5

33 1-1.7 1-4.0 1-1.4 1-3.5 3-3.4 1-4.0 3-3.0 3-4,2

33 1-3.45

34 3-10.3 • 4-0.0 1-4.0 5-5.1 4-5.0 1-3.45 3-3.4 1-4.0 3-3.0 3-4.2

35 3-3.4 3-2.0

30 3-5.1 4-7,3 5-0.5 3-3.4 1-1.0 1-1.4

37 3-0.5
5-0.5

30 3-13.0 5-0.5 3-0.012-21.0 4-5.0 4-13.0 5-0.5 1-4.0 1-4.0 0-10.5 5-0.5
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30 3-0.0
1 1 0 4
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3-5.1

3-3.4

5-0.5

3-3.4

1-1.0

1-0.0 1-3.0

3-0.0 1-1.0

-0.

3-10.9

-4.0 -14.0

3-3.0

-5.0

1-1.4

5-0.5

5-12.57-11.7 5-42.5 1-4.0 3-5.5

2-0.510-71.412-20,2 5-23.0 0-24. 5-10.30 10-13.5

5-17.25 3-5.07 5-10.30 0-0.34

1-1.7

3-3.4

1-7.1

3-31.4 5-15.3

3-10.3

2-0.5

3-3.4

3-5.00

3-10.3 1-7.1

1-1.0

3-2.0

4-15. 2-0. 1-1.02

1-1.0 4-5.5

1-4.0 3-0.

1-4. 5-0.5

3-0. 3-5.5 1-1.4

3-14.3 1-4. 4-7.3 1-1.4

7-20. 3-2.0 0-0.3

4-13.0 5-15.2 5-23.0 1-4. 12-23.7 11-15.3

3-10.3 3-3.07 5-23.0 3-1. 3-5.5 7-5.7

4-13.0 1-7.1 3-3.4 3-14.3 1-4. 2-3.0 3-4.2

1-7.1 0-13.5 1-4. 1-1.0 1-1.4

3-3.0
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EXHIBIT ELEVEN

Inter-Cluster Frequency Distribution of FTC
Merger Classifications

FTC Merger Type

Cluster

Number

1

2

3

4

5

6

7

TOTAL

1

1

0

6

5

6

12

33

1

1

1

5

1

5

4

20

5

5

15

34

13

28

33

137

0

0

0

0

1

2

0

6

11

7

5

14

5

14

23

79

Note: Merger types are as follows: (1) horizontal, (2)
vertical, (3) conglomerate-product extension, (4)
conglomerate-market extension and (4) consolidation of two
essentially unrleated firms.
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EXHIBIT THIRTEEN

Merger Consummation Dates by Cluster

Cluster Number

1 2 3 4 5 6 7 Total

Year

1960 2 3 5

1961 2 3 3 1 9

1962 1 3 5 2 11

1963 1 1 2 1 5 4 14

1964 1 7 3 2 3 16

1965 1 1 2 1 4 1 10

1966 1 5 9 1 2 3 21

1967 3 8 5 2 5 4 27

1968 10 2 6 7 1 11 8 45

1969 2 1 1 7 3 10 24

1970 2 1 1 7 11

1971 2 1 3

1972 1 2 1 2 1 3 10

1973 2 2 1 4 9

1974 1 2 4 7

1975 1 4 1 2 3 11

1976 1 2 2 5 10

1977 3 3 1 1 4 4 16

1978 1 3 2 2 7 16

Total 29 14 21 59 25 55 72 275
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