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ABSTRACT

AN INQUIRY INTO THE PREDICTION
OF MERGERS USING DISCRIMINANT

ANALYSIS ON FINANCTIAL RATIOS
by
David Charles Distad

Throughout the history of mergers in the United States, share
price premiums awarded to existing shareholders have exceeded market
values. BPecause of the contradiction between share premiums and the
existing value of the acquisition and because of the increasing emphasis
on corporate growth through acquisition, it is appropriate to study
mergers in the 1970s.

Tour samples were extracted from the Compustat data bases. They
are: 1. Two-hundred-thirty-five fimms acquired in the period 1970-
1976. 2. Data from the same time span for three-hundred-twenty-three
fims not acquired as of July, 1981. 3. Tifty firms acquired in 1979.
4. Fight-mndred-forty-five wnacquired firms as a control group for
data et 3.

‘ This study addressed financial characteristics presuming a
mtential acquisition's attributes are reflected in its financial




David Charles Distad
statements.

Tis study incorporated financial information to three years
preceding acquisition.

Twenty types of accounting information were used to calculate
thirty-seven financial ratios for each fim in the first two samples.
Those ratios were used to calculate three discriminant functions.
Multivariate discriminant anslysis (MDA), an accepteble statistical
procedure for these applications was used.

Next, the number of ratios used in the discriminant functions was
reduced, but attempts to reduce the number of ratios below thirteen
impaired the models' ability to classify fimms correctly.

All three models separated firms better than by an other process
at high statistical levels of significance in the ex post tests.

Acquired firms tended to have greater than average operating
incame profitebility ratios, but lower then average after-tax ratios.
They were slightly more levered but, cash to interest expenses was more
important than any of the leverage ratios. Iiquidity and asset activity
ratios were generally insignificant.

The MDA models were used ex-ante to predict merged fims from
those fifty firms from Semple 3. Preliminary evidence suggests ratios
cannot be used to predict mergers, however, prediction success rates are
highest using financial information three years prior to a fimm's
acquisition.

Finally, equel sample sizes from Semples three and four produce
high statistically significant positive results for the ex ante model.
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INTRODUCTION

The purpose of this study is to generate a set of models which will
predict mergers. This will be accomplished using publicly availsble
data to develop a financial profile of firms more likely to be acquired
in subsequent time periods.

The financial profile will be developed using multi-variate
discriminant analysis (MDA). In previous studies researchers have
found that MDA provides better predictors for such events as
bankruptcies, credit ratings, bond ratings, and mergers than the
analysis of individual financial ratios analyzed sequentially, in other
words, univariate analysis.

Throughout the history of mergers in the United States, share
price premiums awarded to existing shareholders of the comon stocks of
target firms have been large, usually in excess of 25% [1,4,22].

In recent years that premium has increased particularly when a
target firm has been the object of a bidding contest between two or more
potential acquirers [51]. Moreover, a dramatic increase in the number
of mergers has been occurring. Finally, the number of large firms,
whether measured by sales or by total assets is increasing [51].

Because of the apparent contradiction between share premiums of
acquisitions and the theoretical value of the fimm, and because of the
increased emphasis on corporate growth by acquisition in the last twenty
years, it is appropriate to conduct a study of mergers. Any technique

1
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able to predict mergers will be of great benefit to managements either as

an investment aid in identifying potential acquisitions, or to assist a
firm in exposing its weaknesses in sufficient time to correct the
deficiencies and prepare a defense against its future acquisition. In
the event that merger candidates can be identified prior to their share
price appreciation, rewards to investors would be of considerable
magnitude. Perhaps of as much importance such a predicting model would
have implications for the existing literature on the semi-strong form of
the efficient markets hypothesis. The ability to predict mergers would
open the possibility of risk arbitrage and risk adjusted excess returns.
Finally, models of this nature may be useful to regulators in anti-trust
litigation because of the information provided regarding the capital
structures, profit margins, and rates of return on equity or assets
employed of both acquirers and acquisitions. Any contributions of this
nature would in turn be of benefit to the public.



CHAPTER I

HYPOTHESES AND THEIR SIGNIFICANCE

This dissertation defines a set of ratios which is useful in
identifying those firms most likely to be acquired at some future time.

Previous studies [118,135] have not always provided clear results.
Different studies have produced contradicting sets of most important
ratios.! Furthermore, the possibility may exist that the set of most
predictive ratios can change over time, independent of econamic
factors.2 One critic suggests the results of one test had substantially
less financial significance than statistical signi’i.canoe.3

Mach of the literature and empirical work on mergers was done
during the 1960s. TMmpiricel studies were generally characterized by
small semple sizes. There have also been changes in accownting rules
regarding mergers. Acquiring fimms, prior to the enactment of APB 15,
were not required to calculate a fully diluted earnings per share
reflecting the common stock equivalents (convertible preferred and
convertible debentures) so commonly used in the 1960s to finance
mergers. Iewe]J.en,4 Nielsen and Meliche15 and others6 believe that
merger premiums and valuations have changed significantly in the ensuing
years. Finally, it appears that with the exception of Singh's [20]
study of mergers in the United Kingdom, no studies on industry
1Footnotes appear at the end of each chapter.

3



4
characteristics of acquired firms have been conducted. The pertinent

questions are: 1. "Are there characteristics prevalent within certain
industries which meke them more susceptible to takeover?", and 2. "Can
these characteristics be identified using this statistical methodology
on financial ratios?"

The intent of this study is to provide timely insights into these
issues and to resolve conflicts where possible. The methodology of this
study extends the prior literature in that new data, much larger sample
sizes, and new ratios are employed. From this, new evidence will
develop as to which ratios are most important in predicting mergers, is
there any continuity of a best set of ratios over different time spens,
and finally, are there any identifiable industry characteristics?

PBrvidence from earlier literature, to be discussed in the next
chapter, suggests that acquired firms are likely to have excess
liquidity, unutilized debt capecity, possess favorable earnings
prospects, and tend to be priced at lower levels relative to their book
value per share, than are unacquired fimms. Another null hypothesis in
this study is that an MDA designed ratio analysis can not assist in the

prediction of mergers.
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CHAPTER II
THE THRORY UNDERLYING THE HYPOTHESES

There are no universally accepted reasons why firms acquire other
fims. The reasons are not always obvious because desired objectives
are often unfulfilled, or because the premium paid for the acquisition
exceeded the desired gains.!

However, separating mergers according to general theories of
mergers is useful in explaining the process. There are three motives
for a merger most commonly described in the literature: [1, 3].

A. Managerial Theog.g2
This theory holds that
. . the interests of the stockholders are
subordinated to the managers who control fimms and who seek
growth maximization which in turn maximizes the salaries and
emoluments of s. This ial theory predicts

that merger activity should have an unfavorable im;actém
the market values of the securities of acquiring fims.

If the menagerial theory has validity it has major ramifications
in merger literature. Because of its importance an extensive review of
the literature is provided in a later section of this chapter for each
theory.

B. Monopolistic Theory

This theory predicts that either or both of the acquiring and
acquired fims should benefit from mergers. Here the major issues are
6



whether the public is served economically and socially, and do the
promised benefits accrue to both of the firms?

C. Efficiency Considerations and Synergy

Generally, any combination of assets producing a new firm
whose value is greater than the sum of the values of the pre-merged firms
produces a synergy, which may be attributeble to any number of
considerations including portfolio effects.

These considerations may be categorized as:

1. Operating Effects
2. Market Share Effects
3. TFinancial Fffects
4. Conglamerate Effects

1. Operating effects

The most commonly cited motive is that a merger will produce a
"£it" between two compenies. An example might be two similar firms; the
first has strong production capebilities; the second has strong research
capabilities. The combination of the two fims produces a company
strong in both areas, and hence potentially stronger than the sum of its
parts.

Another operating effect involves the use of factors of
production. For example, in manufacturing operations, larger fims
produce longer, more efficient production, and increasing returns to
scale.

While both of these examples are forms of horizontal mergers,
operational efficiencies also are found in vertical mergers. Vertical
mergers ensble companies to acquire others at different levels in the

distribution chain of a given industry. An example is an oil refinery
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acquiring a chain of service stations, thereby extending its control
over the flow of a product to the consumer.

Two other operational effects, management and tax considerations
are included in Alberts' discussion of bargains which encourage merger
activity. They are poor forecasts by existing management and inaccurate
cost of capital measurements. Alberts argues the ability to use
operational effects in bargaining may affect the price of the
acquisition, particularly if the shares are thinly traded.t

Management bargains abound because, in the absence of any other
information, fimms are valued under the expectation that the existing
management will remain in control. If the management of fimm X is
superior to the management of firm Y, then Y's efficiency should improve
after it is acquired by X, which in fact was observed by Mandelker.?
Copeland and Weston® and Iewellen’ suggest that firms most likely to be
identified as mismanagement bargains would be within the same industry,
because managers there would be more capable of detecting less-than-full
performance by the other fim's t. Mi t bargains are

not restricted to horizontal mergers; in practice, they may be vertical
or conglomerate mergers.

Two other operational effects are tax effects of mergers and the
value of accumulated tax losses. With regard to the former:2

One such tax consideration is to substitute capital
gains texes for ordinary income texes by acquiring a growth
firm with a small or no dividend payout and then selling it
to recognize capital gains. Also, when the growth of a firm
has slowed so that earnings retention cannot be justified to
the Internal Revenue Service, an incentive for sale to
another firm is created. Rather than pay out future
earnings as dividends subject to the ordinary personal
income tax, future earnings can be capitalized in a sale to
another fim. Most substantial mergers are tax-free
exchanges. WNot only is a lower capital gains tax
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appliceble, but it is also postponed wntil the securities
received in the tax-free exchange are liquidated for cash.

Once the assumptions of perfect capital markets are lifted,
individuals or fims may have difficulty selling their tax losses in the
marketplace.

If losses are not salable in the market, then a merger
allows a fimm with substantial losses to benefit immediately
from the loss (by cancelling the loss against the profits o
a profitable firm with which the losing firm has merged).

2. Market Share and VMarket Power Effects

These motives for mergers are not as clearly defensible as
operating effects, for a number of reasons. Manne, in citing Supreme
Court Rulings, questions any merger between competing fimms, suggesting
they are " . . . at least suspect and perhaps per se illegal. The latter
result seems especially likely when one of the cambining firms already
occupies a substantial position in the relevant market."'0 He concedes
an econamic interpretation of the failing firm defense is that a firm's
tendency toward benkruptcy suggests it is no longer a competitor. A
failing firm defense of a merger is, " . . . a civilized alternative to
bankruptey . . . that transfers assets from falling to rising firms."'!

The consensus of the courts and many economists is, " . . . there
are no important economies of scale [that] can be attained through a
[ horizontal] merger which cannot be gained either by internal growth or,
at worst, by a cartel, if that were legeal."12

Turthermore :

Takeovers of corporations are too expensive generally

to make the 'purchase' of t D tion an

attractive proposition. Tt is far more likely that a second

kind of reward provides the primary motivation for most

take-over attempts. The market price of shares does more

than measure the price at which the nommal compensation of

executives can be sold to new individuals. Share price
. « . measures the potential gain inherent in the common
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stock. Te lower the stock price, relative to what it could
be with more efficient manasgement, the more attractive the
takeover becomes . . . and the potential return from
successful takeovers and revitalization of a poorly run
company can be enormous. . . . we can see how . . . taking
over control of badly run corporations is one of the most
impo t 'get rich quick' opportunities in our economy
today.

3. Financial Effects of lMergers

a. Corporate Debt Capacity

The financial consideration most commonly cited for

mergers involves the alteration of an acquiring fim's existing debt
structure and the resulting reduced probability of bankruptey.
Lintner'4 found mergers beneficial for four reasons: (1) reduction of
the lender's risk in bankruptcy losses, (2) reduction of scale
diseconomies in credit investigations of what was formerly a smaller
fim, (3) lowering flotation costs of public issues enhancing their
marketability, and (4) producing combined larger issues of debt.'4

Fvidence exists that one of the most important factors influencing
the quality of a bond rating is the size of the offerirg.15 which
provides some support for Lintner's fourth rationale for mergers.
Concurring, Iewellen believed the increased size of the combined firm,
in conjunction with a reduced joint probability of failure, would create
additional debt capacity, and lower lenders' risks. The latter should
result in lower interest rates, assuming that ratings agencies perceive
the reduction in risk.!6

Copeland and Weston attack Iewellen's logic:

While reducing the unused debt capacity will increase

the value of the firm, it has not been established that a

merger is the necessary and only method capeble of bringing

sbout this method. The firm with the unused debt capacity

is perfectly able 1;? increase the amount of its borrowing
without the merger. 7
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Replying to Copeland and Weston, Faley and Schall contend:

If the merger reduces the varisbility (uncertainty) of
firm cash flow, the newly merged firm may wish to raise its
total debt above the total debt of the urmerged firms. e
merged firm will set its debt at the level which maximizes
firm value, and this level of debt will ?g‘ten be higher than
the total debt of the premerger firms.

Copeland and Weston also fail to discuss excessively leveraged
firms. As Stevens indicates:
« « o« in the case of the acquiring firm with excess
debt, the merger would lower financial risk and move
the new ﬁ@‘ in the direction of an optimum capital
structure.

b. Undervalued Assets — Tobin's q

Vergers are often undertaken because a potential acquirer
believes the market misvalues the assets of a possible acquisition. The
hypothesized misvaluation may be due to unusually large amounts of cash,
unutilized debt capacity, or future cash inflows estimates perceived by
the potential acquirer to be different than market estimates.

Ratios should assist the potential acquirer in the screening
process to find those fimms possessing the above attributes or any other
quantitative attributes deemed to be important by the acquirer.

In the last few years more emphasis has been placed on the
possibility of asset misvaluations. The misvaluation contention is
that the acquirer will be unable to build new facilities, whether it be
an asset or an entire company for a comparable price; that the market
value of an acquisition is less than its replacement cost.

Any mergers study should address the misvaluation problem, and
this study has done so, by testing thirty seven ratios assessing
liquidity, leverage, asset management, and profitebility. Included in
those ratios in Tables 3-1 and 3-2 is fixed asset turnover which is
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discussed in greater detail in Chapter 5. Another possible ratio for

measuring misvalued assets, Tobin's q, was considered but not included.
Because of its wide acceptance, the decision not to use that ratio should
be explained.

To begin, valuation disequilibriums are illogical to financial
theorists who believe the market pricing mechanism should restore an
equilibriun to market values and replacement values. There are many
reasons for a misveluation of physical assets ranging from the obvious
potential of obsolescence to the less obvious discount rate used to
value the incremental cash flows of that asset by a host of potential
acquirers possessing varying risk levels, to the range of values from
going concern values to 1iquidating values. A theorist will contend the
above three reasons ought to apply to equity share values as well, but
will intuitively concede a misvaluation is more likely to exist in the
appraisal of a partially depreciated physicel asset than for an equity
share actively traded in a secondary auction market. Such a potential
misvalvation introduces the availability of risk adjusted excess returns
to the arbitraguer.

James Tobin developed a ratio to measure the discrepancy between
market values and reproduction values of assets which is now referred to
as the q ratio. Te numerator of his ratio is the market valuation, the
prevailing market price for exchanging existing assets. His
denominator is the replacement or reproduction cost, the market price
for newly produced assets.20

Tobin believed that disequilibriums existed for more than brief
time periods for two reasons: 1. in examples of improvements on real

property a time lag exists because of construction time, and 2.
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valuations of existing assets will be more volatile than for the price of

repm(lu’:t1.ms.2‘I However, ultimately the numerator and denominator
will be brought into equilibrium. Indeed, a market value greater than
replacement value provides an incentive to create more of the asset in
pursuit of an economic profit which will persist until either market
values fall, reproduction costs rise, or both.

The significance of q to the merger movement is not clear because
its empirical test are inconclusive, in spite of the contentions of its
advocates.

Throughout the 1960s, the ratio was greater than one, based on
Tobin and Brainard's original empirical stulies.?? Q rose from 2.21 in
1960 to 2.54 in 1968, dropped to 2.12 in 1969, and plunged to 0.97 in
1974. Qlevels higher than one are expected to stimulate investment and
in response, the 1960s are now characterized as the decade of
conglamerate mergers.

Tobin attributed the drop in q from 1973 to 1974 as being due to a
spectacular rise in the discount rate applied to earnings brought about
by tight anti-inflationary monetary policies rather than to declines in
sax‘nin@.23 The drop in the value of q also coincided with the end of
the great merger era.

Q fell to .8 in 1974-75 and according to one researcher is now at
+73 in spite of the record levels of merger activity.24 If a high q is
expected to stimulate investment and produces record levels of mergers,
ought not we to expect an absence of mergers if q is at levels below 1,
given the disincentive to invest?

According to Ciccolo, q levels less than one, accompanied by low
prices of equities, make it cheaper for fims to acquire other firms,

Px
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invest in treasury bills, or increase cash dividends rather than make

new capital investments.2> He conterds it is the low level of q
currently that accounts for the record merger activity which began in
the latter half of the 1970s. Ciccolo's theory does not explain the
high q levels associated with the merger experience of the 1960s, nor
does he define low stock prices or when they cease being "low."

Other empirical studies of q produce conflicting results. Von
Turstenberg, Melkiel,and Watson [127] concluded q was a powerful
influence on levels of investment. However, testing for q at the firm
level, rather than in the aggregate, Chappel and Cheng produced
contradictory results, generally as a function of the industry in which
a company functioned .26

There also appears to be a measurement problem in quantifying q.
Ciccolo caleulated q to e 1.65 i1 1965,27 well below the 2.5 calculated
by Tobin.?8 At the seme time, the Cowncil of Rconomic Advisers which
also calculates q, determined its level to be 1.25.29

In 1974, Tobin calculated q to be 0.9'7,30 Ciceolo calculated it to
be 0.8,5! and the Council of Fconomic Advisers determined g to be
0.663.32

Because Ciccolo contends that at any time span q levels vary from
fim to fimm, it would seem that care must be taken in selecting a
"representative" sample.

Furthermore, the potential for misvaluation exists in spite of
semple selection. Because Tobin and Prainard used a set of valuation
assumptions, those assumptions have been followed in subsequent tests,
doubtlessly to promote "comparsbility." Tobin's q ratio numerator, in

empirical tests, is not the market value of assets, it is the market
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velue of the firm's common stock, preferred stock and long term debt.
Tronicelly, the first step in the testing process to measure
disequilibrium of asset values and stock values is to assume that they
are in equilibrium. Tt is difficult to test for misvaluations by
presuming there are none. Because the available data bases do not
provide market values for bonds and preferred stocks, their market
values must be estimated. Companies are assumed to have Paa twenty year
maturity long term debt (Chappel and Cheng assumed twenty years, but
matched yields according to ratings ::1aa.sses),'5'5 and their preferred
stock is valued at the year end Standard and Poor index of preferred
stock yield, regardless of the firm's risk level.?4 Those estimates do
not seem critical however, when compared to the potential errors from
estimations used in the denominator. T™e denominator, replacement
cost, " . . . is the sum of the book values of common stock, preferred
stock, and long term debt, connected by a common amual index of the
ratio of replacement cost to book value."9

The replacement cost of assets is an attempt to adjust for
depreciable assets at the rate of five percent per year as opposed to
accounting depreciation. Tt is also to revalue inventories at
replacement cost and adjust for inflation using the price deflator for
the fixed investment component of GNP. Strangely, the category "other
assets" is left at book value. Unfortunately, "other assets" includes
many of the potential misvaluations, especially land and intangible
assets.?6

Perhaps most puzzling is Ciccolo's contention that individual
fims have varying q ratios.>” That implies varying degrees of
disequilibrium at the firm level, and more specifically that those firms
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are not being valued at the correct discount rate. Poth investment

professionals and the academic commmnity must be interested in his
perceptions of the correct discount rates for various fimms.

To conclude, intuitively the prospect of some assets being
misvalued by potential acquirers are more probable than for other
assets. Put empirical tests to date do not clearly demonstrate that
entire fimms are being valued incorrectly given their existing
management and current economic states of nature.

c. Accounting Treatment of Mergers

The accounting treatment of mergers, which changed in the
1970's has probsbly lost its presumed significance.>®39 A study
conducted by Hong, Kaplan and Mandelker indicates the pooling-of-
interest method of accounting for mergers did not lead to abnormal stock
returna.4o Furthemmore, they contend that the efficient capital market
should be sble to see through the particular accounting convention used
to describe a merger and respond to the "econamies of the merger, not its
accounting descx‘iption."‘yl
In a separate study, Mandelker found no evidence of accounting
treatment of mergers influencing the profitability of a merger.42
Nevertheless, misconceptions persist. TFerguson and Popkin's
recent article disregarded pre-merger price appreciation of target firms
and the presence of negative risk adjusted excess returns accruing to
acquirers in the post merger period, contending that existing accounting
conventions for depreciation encouraged mergers.43
d. Price-Farnings Ratios
Mergers occurring in the 1960s were often "justified" by
the expectation that a parent firm's price-earnings (p/e) ratio may
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remain unchanged after it acquired a firm with a lower p/e, and presumed

lower growth prospects. Such an acquisition, in theory, should depress
the price-earnings ratio of the acquiring firm. The new price-earnings
ratio should reflect this change in outlook for the growth of the
combined firm. Aside from the more obvious defects in a price-earnings
analysis (vis-a-vis the quality of earnings), it is the value of the
combined firm, not its earnings, which is the relevant test.
EE R B B O I O O

Some acquisitions have less economic suitability than others. Tt

is those which are discussed next.

4. Conglomerate Merger Effects

Conglomerate mergers are defined as those mergers which
lack any of the operational, market-share, or financial advantages
previously discussed.

In the absence of those advantages, any two firms whose returns
over time are less than perfectly positively correlated will benefit
from diversification creating a superior risk adjusted investment due to

the reduction of the costs of bankruptcy.

Ievy and Sarnat observe:

« « « diversification can be expected to produce a

true econamic gain owing to the fact that the combination of

the financial resources of the two firms making up the

merger reduces lenders' risk while combining each of the

individual shares (ﬁ the two companies in investors'
portfolios does not.

Most of the other reasons for conglomerate mergers are categorized
as operating, management, or financial effects which are not exclusive
to conglomerate mergers.

Alberts, in illustrating the reduction of risk, erroneously

concluded investors could diversify their own portfolios. However, he
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failed to consider bankruptcy costs.?>

Haley amd Schall concede that once benkruptey costs are

considered, " . . . there may be benefits from reducing financial

distress costs as a consequence of the mergers."46

Rubinstein states:

Bankruptcy penalties, . . . , create an incentive
to merge since mergers aﬂnf)st invariably diminish the
probability of bankruptey. Synergistic benefits could
clearly cause the same project to have diffe&gnt marginal
dollar returns and costs to different firms.

Ievy and Sarnat suggest:

. . . mergers may create financial advantages. Tor
exemple, large firms have better access to the capital
markets and also enjoy signii&cant cost savings when
securing their financial needs.®”

Iogue and Maert advocate conglomerate mergers not only for the
previously mentioned reasons but also because of an extension of the
diversification argument, called the "resource allocation and resource
utilization synery.“so

Haugen and langetieg, in discussing synergy, observe that it:

. + . may result because the merger makes possible
entry into new product lines which change the level,
stability and cyclical nature of the firm's profitability.
Vertical combination may reduce the risk of fluctuations in
the price and availability of rawmaterials. Tt is possible
that menagement of the acquired firm is replaced by
individuals who are more aggressive in nature. VMerger may
raise the profitability of a depressed firm in poor
financial condition and significantly reduce the risk of
bankruptcy. TFor the relatively small firm, it opens new
sources of capitel and it may also reduce the possibility of
insolvency due to an unfavorable liquidity position. Tt
may also significantly affect the volatility of the market
value of their common stock. In any case . . . these
factors should manifest themselves in a change in the
distribution_of rates of return to stockholders of the
merged fim.

a. Toreign Acquisitions
Another motive for mergers which might be categorized in a
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conglomerate context is an extension of the risk reduction argument for
diversification; the acquisition of foreign based assets to reduce
further the systematic risk in a portfolio [24,%6,82,115,122]. Such
reduction of systematic risk is due to the less than perfect positive
correlation of the respective asset returns. Aside from diversi-
fication benefits, there are additional risk reducing factors explaining
this activity in the United States. Tose factors include political
instebility and foreign exchange. "There exists a desire to shelter
capital by moving it into the comparative safety of the United
States."52

What is perceived as an increase in socialism in En'opes'3 and in
Canada’4 has made the United States appear to be one of the last bastions
of a capitalist-oriented free enterprise systan.ss Regarding foreign
exchange:

Foreign buyers have special reasons of their own for playing

the takeover game. With both the dollar and the stock market

on the mat, U. S. companies look enchantiré%ly cheap, even

though their earnings ere also in dollars.

Carberry commented on the relative "cheamess" of U. S.
corporations [40]. Regarding Real Fstate Investment Trusts:

In Furope there aren't as many properties availsble for

investment; it takes longer to arrange financing, and most

deals are done with at least 50% cash. An added allure for

foreigners is the low value of the dollar relative to

foreign currencies and the cg?parative security of

investments in the United States.
Rout also comments on foreign acquisitions of United States companies:

The foreigners appetites for U. S. concerns have

been whetted during the last two years by a variety of

conditions, ranging fram the weak U. S. dollar . . . The

foreigners are cashing in on a combination of cheap

companies and cheap dollars. . . . with the weak dollar has

meant the U. S. companies are undervalued absolutelg and
even more so given the currencies of the acquirers.5
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From an untitled article in a Taropean publication came the
following quotation: " . . . movements in exchange rates and recent
rates of inflation have made the United States again a relatively low
cost producing area . . . 59

I IETEEEREERERE R B N

D. Literature Review — Managerial Theory

The Management Theory of Mergers led Mueller to explain
abnormally low returns of firms during the post-merger period compared
to the pre-merger period. He suggests that corporate mansgement may be
at cross purposes with the broad goals of the corporation in that while a
corporation seeks maximization of the firm's value, managers often are
compensated for their ability to produce asset expansion.

Managerial salaries, bonuses, stock options, and promotions all
tend to be more closely related to the size or changes in size of the firm
than to its profits.f0

In one observation of mergers policy within A. H. Robbins, the
acquisitions staff was split into teams. The head of one team wanted to
find the acquisition so he could put another picture on his office wall
to accompeny pictures of other acquisitions for which he was
responsible, according to a critic on one of the other acquisition
teuns.61

Mueller also contends that smaller growth oriented firms have
higher marginal rates of return then do more mature £imms.52 A similar
statement can be made about their marginal cost of capital.
Furthemore, the investment opportunities of the mature fim, within its
traditional business activities, are more restricted. Because of that,
the schedule of marginal rates of return on investments is likely to
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intersect well within the horizontal segment of its marginal cost-of-
capital function.

Tf Mueller's contentions are correct, the results would have
enormous ramifications in merger theory and in the valuation of
acquisitions. His article produced several rebuttals and observations
[84,3,73,86] as well as his subsequent reply [102].

Mueller's argument that mature firms have lower costs of capital
drew criticism from Copeland and Weston:

If the managers were making investment decisions
using an investment hurdle rate below a market equilibrium
rate and therefore below the alternative returns to
stockholders, stockholders would shift their investment to
firms offering higher rates of return. Pasic capital market
forces would not permit diffsreg% fims to follow a 'two-tier'
investment hurdle rate policy.

The reconciliation of these views is reasonably simple. Mueller,
in discussing conglomerates, seems to have missed the correct rationale
for his own argument. Acquiring firms do not use lower discount rates
in order to maximize growth rather than shareholder wealth. As Iogue
and Naert observed:

««.afim ... (holding a group of diversified
assets with significant overall variance reducing covariance
effects) will be sble to establish a broader clientele of
investors and &ms because of the greater clientele, sell at a
higher price. . « « we would rather argue that a lower
discount rate is used because of management's expectation of
synergistic effects. 5
However, it is Mueller's first contention--that firms maximize

growth, not shareholder weslth meximization—that draws the most
criticism.

Iewellen and Huntsman's study of fifty of the top ninety-four
companies in the Fortune 500, from 1942-1963, regressed managerial

compensation on profits and sales. Then to avoid debate over whether
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profits maximization was the same as stockholder wealth maximization,
they ran a second regression replacing profits with market value of
equity. Tn both instances, the regressions produced high coefficients
of determination. The coefficient of sales was insignificant in both
regressions, and coefficients of both profits and market value of equity
were large in their respective regresslcvns.66

Haley and Schall devoted an entire chapter to the concept that
firm objectives, in imperfect markets, might produce conditions where
firm-value maximization is inconsistent with shareholder-wealth
maximization. The most likely of the two causes for divergence exists
if a firm adopts investments which change the risk of the firm's
outstanding bonds .57

If management pursues policies that maximize the

total value of the firm's securities, under some

circumstances those policies may result in lower values for

m:i?ég shares, but higher values for the firm's debt

The second cause for a divergence is less likely. Here, the firm
issues new bonds which are not of a lower priority than the old bonds.
It ignores corporate taxes, relies heavily upon perfect capital markets,
and assumes that the firm's value will not change, regardless of its
debt~equity ratio.69

Regarding ial tion, Gort contends, " . . . merge

frequencies vary greatly among industries [and are] highly concentrated
in some industries."’® He continues:

« « « if mergers are a consequence of the personal ambitions of
managers to manage large firms, why is it, then, unless
anmbitious men tend to exist in certain industries, that you
have concqytrations of merger activity within certain
industries? (!

Still the case that firms maximize shareholder wealth is not
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wniversally clear, according to Conn and Vielsen,72 as well as others.

Reid, in his book on mergers, discusses several studies which contend
otherwise.”> Those studies reviewed include TFaumol's study which
states:

Indeed, in talking to business executives one may easily
come to believe that the growth of the firmm is the main
preoccupation of top ma.nsgenent LAY management's goal
may well be to max,jfgize 'sales' [total revenue] subject to a
profit constraint.

A subsequent test by McGuire, et. al., studied correlations
between executive incomes, sales, and profits of 45 of the largest 100
industrial corporations from 1953-1959. The results indicated:

. .« the evidence presented would seem to support the
1ikelihood that there is a valid relationship between sales
and ex ;’give incomes but not between profits and executive
incomes.

In another study, Roberts concluded the relationship between sales
and executive compensation appeared to be stronger than the relationship
between compensation and proﬂts.'n

Patton studied 420 compenies in the period 1953-1964 and
determined that compeny size was the chief determinant of top executive
pay.’® Additionally:

Since sales growth is such an important varisble in
detemining top management income, there is a basis for
conflict between the personal intex;??ts of top management
and the interests of shareholders."

Manne has created such a scenario:

Generally speaking, managers' incentives and interests
coincide with their shareholders in every particular except
one: They have no incentives as managers to keep management
services for the company at the lowest possible price. To the
extent that the same individusls are also shareholders, their
motivation will reflect a conflict. Fven if the market for
corporate control is working perfectly, so long as the cost to
the corporation of the incumbent manager's inefficiency is
below the cost to an outsider of taking over control, the
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insiders will remain secure in the positions with high

salaries. This may furnish some proof for thwtion that

executive compensation is a function of size.

Dean and Smith are very critical of the Baumol and the McGuire,
Chiu and Flbing studies. Regarding Paumol, they criticize his
"uncritical acceptance" of executive interviews and their public
statements that "growth has a new and independent status."®! Dean and
Smith assert that "in a time that values growth, amnual reports and other
corporate utterances will stress anything that can be used to show that
the fim is in progressive alliance with the trend of the times . "82

They elso criticized the McGuire, Chiu, and Flbing study
addressing the lack of standard definitions of management and
compensation to mean the seme thing for different size and industry
groups.gj Mso:

The management job is in part the efficient administration

of a collection of assets; and the profitebility of these

assets, especially in the short run, will usually be

determined far more by externals th:ga by the special
contributions of a current management."

Much of the preceding was based on manager activities in the 1950s
and 1960s. TFhrbar, in what may be indicative of different
circumstances, discusses merger sctivity in the 1970s. He indicates
shareholders have been suing directors for neglecting fiduciary
duties.®

Gerber's board is being sued by shareholders who
believe they should have been the ones to accept or reject

Anderson Clayton's offer last year. Courts historically

have been hesitant to second-guess a board of directors, but

Gerber's shareholders have a chance of winning their suit.

The board spurred a friendly feeler fran Unilever while it

was fighting Anderson Clayton; the directors' motives

seemed to be to keep the compeny 1rdependeg rather than get
the best possible deal for shareholders. Similarly,
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Universal Leaf is being sued for thwarting Congoleum's
offer, and Marshall Field is being sued over its successful
defense of Carter Haowley Hale's takeover attempt. However
the suits are decided, the prospect of having to answer
shareholders in court has alrggfiy begun to influence the
behavior of outside directors.

Such legal actions reinforce Manne's contention that mergers or a
threat of takeover by more efficient management acts as an incentive for

inefficient m‘a.lruagers.88

T H TR X x®

E. Literature Review - Shareholder Returns

Fims are acquired on the theoretical grounds of a "fit." The
question is whether or not the acquisition produced the desired
synergistic effect.

Dodd and Ruback assert:

The effect of mergers upon the value of the firm has

been a contentious issue in the literature and empirical

investigations have presented conflicting results. Many of

these studies made use of questionable methodologél s and

their results are neither consistent nor reliable.

Most studies of post-merger returns behavior of the acquiring firm
suggest that returns are normal or less than normal in the post-merger
period and any gains accrue to shareholders of the acquired firms.

Mandelker's study is cited here because it is one of the more
recent studies (1974), anmd uses the two factor market model [87]. He
concludes that the acquiring firm's monthly returns are normal in the
post-merger period and shareholders earn abnormal returns of
approximately 147 on the average in the seven months preceding the
merger .90

Dodd and Ruback contend that Mendelker did not consider what may

be an important consideration in measuring any potential abnormal
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returns to stockholders of acquiring firms.

Mandelker reports that shareholders of acquired firms
earn abnormal positive returns over the seven months before
the merger month. If the mergers in his sample are preceded
on average by a tender offer or similar announcement, the
premerger gains could reflect the ma."ket reaction to the
earlier release of this information.-

Using tender offer dates, Dodd and Ruback discovered:

+« « in the month of the amnouncement, target firm
stockholders earn large and significant abnggmal returns of

20.58 percent for successful offers. . . .

The paper also contains the first empirical assessment of the
market reaction to unsuccessful takeover attempts. The stockholders of
bidding fims which initiate unsuccessful tender offers neither gain nor
lose--they earn normal returns in the offer period. TUnsuccessful target
firmms, however, earn large significant positive abnormal returns of
18.96 percent in the month the offer is amnounced. Furthermore, the
price change is permanent since they earn nomal returns for five years
after the offer.”

Mandelker does not indicate what percent of his sample experienced
prior tender offers, but the potential for a bias exists. There
probebly are many more tender offers now than there were prior to
Mandelker's study.

According to Fnrbar, in his discussion of recent characteristics
of mergers:

The current takeover wave got started in 1974 [the year
Mandelker's dissertation was published], and has been
building ever since. More and more of the takeovers seem to
be hostile, i.e., opposed by the target's management.

Fhrbar asserts that the targets are a lot larger in asset size than

they used to be 95 and "Most important the bidders have been paying
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higher premiums then ever."96 Historically, according to Benjamin

Graham, tender offers have been made at prices averaging around 20-50%
shove the market velue of the target stock pric(-ss.g7 Merjos, in her
study (1977), found premiums to be 2050498

Recently the premiums have been averaging more than

60%, and the contested deals have been even hotter. The

average premium in the ten $100 million-plus contests last

year was more than 80%4. In a fewggases the raiders paid

more than double the market vealue.

How can there be such a disparity between existing prices and
either tender offer prices, or merger prices? Is there any evidence in
the literature indicating that those premiums were warranted? Most
studies conclude that the gains, if any, genersally accrue to the
shareholders of the acquired firm. The existence of positive postmerger
gains accruing to shareholders of acquiring fims is less certain.

Conn and Nielsen, in an empiricel study of an earlier model by
Terson and Gonedes (I-¢) [77] found a significant number of mergers
resulted in losses to both acquirer and acquired firms.mo However, the
wealth loss was much greater for acquiring fimms than acquired. "Rarely
did the acquiring firm's stockholders gain vhile the acquired fim's
stockholders lost."10! Regarding the interests of the shareholders, " .
. . at least 40% of the mergers [in their stuly] do not conform %o the
retionality assumption that the bargaining process is constrained by
each firm maintaining at least its stockholders' wealth status in the
period of the merger."102 One flaw acknowledged by the authors in the
study is that the I-G model made no provision for the possible change in
the risk-return profile of the merger participarﬁ;s.‘o3 As the authors
contend, "If a merger results in reduction of systematic risk that is

uncbtainshle for existing stockholders . . . their risk return vosition
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may actually improve even if return declines.104

Dodd [1976], in a study of Australian equities, found shareholders
of companies receiving takeover offers benefited whether or not the
acquisition was complet;ed.*

emegrgr:iszctive ?65 t(l;a tgutcg;e, [thcse]hush:re;wlderi

acquiring ﬁms L suffered e gigz;f?gﬁé slos‘:aeos1 er:ﬁ::r

takeovers. Tt appears that any gains arising from the
merger were won ti&the acquired firms at the expense of the
acquiring firms.

In a more recent study of NYSE firms in the 1970s, Dodd (1920)
found results similar to those of his Austrelian study. Here the
acquired firm earns returns of 13%, and the non-acquired firm earns
almost 11%, even though their management vetoed the proposed takeover.
If the potential acquirer called off the merger, prices returned to
previous levels. Tinally, losses of 7% accrued to stockholders of
successful bidders in the post-merger perlod.“ﬂ

Lev and Mandelker (1), using a paired comparison sample and
annual returns, concluded (1) there is no evidence of risk reduction
from mergers and (2) the acquisition produced a decrease in the growth
rate in the post-merger period, relative to non-merging firms, which he
referred to as a "digestion effect."108

Other results in the study indicated there were no tax effects,
and no evidence of accounting treatment of mergers influencing the

profitebility of merger. Instead the accounting treatments tended to

*Mhis raper also provides a fifty year summary of merger studies in
the United States beginning with Dewing's study.

Dewing, Arthur S., "A Statistical Test of the Success of
Consolidations." Quarterly Journal of Feconomics 36 (1921): 8&4-121.
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understate the profitability of mergers.'®? Pecause of the use of
amual returns, their study " . . . did not investigate short run
effects."110

Poth Reid (1975) and Honeycutt criticized the IM study. Reid
because, "42% of the non-merger's [control group] hed as many or more
mergers . . . than the acquiring firms.!11 Honeycutt argues that an
acquisition would change the primary industry classification of the
acquiring firm, while the control firm would not change, reducing the
value of a paired ccmpariscm.112

In another study, Reid found that companies growing internally
grew at a rate of 607% versus 307% for companies actively involved in
mergers during the period 1951-1961. His study involved 478 of the
nation's largest corporaticms.‘I13 He attributed this finding to the
substantial premiums over market value paid for assets acquired.”4

Halpern concluded, in a study of mergers between large and small
firms, that adjusted gains were positive to both groups and divided
evenly.'!5 His study of 78 mergers in the period 1950-1965 did not
include firms actively acquiring other firms, nor did he make any
attempt to separate buyers from sellers.

. . . this distinction [separating buyers from sellers] is

arbitrary and has no economic justification. Since we do

not knmf which company initiated the merger negotiations,1 *g

is possible that it is the seller taking over the buyer.
He also disregarded diversification arguments, citing investor
diversification and attributed the positive gains to good "fits."117

Haugen and Iangetieg studied 59 mergers in the period 1951-1958,
using a 72 month time series and concluded:

« « . a merger fails to produce economicelly significant

changes in the distribution of rates of return to the
stockholder. Our attention centers on the risk attributes
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of the distribution, and we do not address dollar benefits
of canbination which are cspltahzed in the stock price with
the armouncﬂlgnt and b [ tion of the
combination.

Hogarty studying 43 mergers in the period 1953-1964 were " . . .
judged unsuccessful" to the acquirer using amual returns. 119 But, a
few " . . . obtain very large returns, and the prospect of these large
returns tempts other fims to engage in merger activity."120

In Iangetieg's comprehensive three factor model (a zero beta with
an industry factor and a matched non-merging control group) using
monthly data seventy two months before and after a merger of 149 mergers,
he observed returns of 12.92% to the acquired stockholders over the
interval 6 months to 1 month prior to a merger. These results replicate
Mandelker's study [87]. Regarding shareholders of acquiring firms,
Iangetieg found positive pre-merger returns:

However, the gain is clearly too small to conclude that

enhancements of stockholder welfare is the sole motive for

merger. . . . perhaps another motive . . . managerial
welfare P have been the instrumental cause of the
merger.

One empirical study supports the managerial motive. The
explanation is the difference in risk perception of managers and
stockholders. Stockholders can diversify asset portfolios, but
managers do not have portfolios of employers. Managers may acquire
firms not to enhance profits but rather to make the firm less risky,
making jobs more stable.122

Melicher and Harter found that prices of acquiring compenies are
"bid-up" before rather than after merger benefits, especially when the
acquired compeny was more than 1/2 the size of the acquiring compeny,

[measured by total assets].n123
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Nielsen and Melicher found no support for " . . . instantaneous or

real financisl synergy."'? Vhen financiel gains were obteined, it
occurred in instances where acquiring firms were able to pay below
premiums for their acquisitions.'?> Bradley's stuly of one-hundred
sixty one successful tender offers produced " . . . compelling evidence
for a synergy theory of tender ofi’ers."126 Perhaps Bradley's results
are contradicted though by the initial experiences of tendering
stockholders from thirty fims which experienced sizesble share price
reduwctions in the post-tender period 1969-1970.127

I E X E RN RSN RE NN NS

P. Conclusion

The evidence generally indicates that market price appreciation of
merged fims takes place seven to thirty months prior to the event. The
gains going primarily to the acquired firms suggests little support for
the monopoly theories since there was rarely evidence that both parties
profited. One recent article contends that as many as seventy percent
of all mergers are wnsuccessful [110].

Some evidence exists to support the managerial theory, that there
is a conflict between shareholders and mansgement. Weston and Rice
[130] emong others, conclude:

The inefficient utilization of economic resources by the

prior management leads to their being acquired by fims with

a prior record of above average performance. Hence the

evidence leans in the dirq%gion of efficiency and/or synergy

as the explanation . . .

One survey of one hundred seventy five chief financial officers involved
in 1978 mergers indicated their perception was the horizontal mergers

were more successful than vertical or conglomerate mergera.129
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The fact that the acquisitions have had "subnormal" performance
previous to the merger coupled with the efficiency explanation provides
the incentive to determine that such subpar performance will be
reflected in the firm's financial statements.!>®

To sumarize this chapter, it was necessary to discuss the
theories of mergers as motives appearing in the literature, as well as
other motives advanced by both arbitrageurs and by mergers staffs. By
\mders’tandfng the motives for mergers, it may become possible to predict
them. If fims are acquired because of their financial characteristics,
such characteristics should be reflected in the financial statements of
the acquired fim.

The purpose of this study is to generate three models which use
financial ratios to predict mergers.

In the next chapter, various ratios are examined which purportedly

measure incentives for mergers and hence provide predictive content.
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CIIAPTIR III

The Plan of Research

A. Rationale for the Use of Financial Ratios

Analysts find financial ratios to be appealing for several
reasons. 1) Tinancial information is publicly available for analysis of
publicly traded corporations because of Federal security disclosure
regulations. 2) TFinancial ratios provide measurements of a fim's
growth in earnings and asset size, debt capacity, efficiency, and
dividend policy. 3) Ratios compare a given firm's performance within
an industry, or to fims within other industries because the ratios are
designed to provide comparability by relating the above attributes to
the size of the firm measured by sales, earnings, asset size, or number
of shares of common stock outstanding. 4) Numerous investment
advisory services rely extensively upon various financial ratios.

Given that financial ratios are popular, widely used, and readily
available, how successful are they as an analytic device?

In appraising ratio usefulness to investors, O'Connor found that
univariate ratio analysis would not be useful in differentiating between
common stocks primarily because of the semi-strong form of the efficient
markets pricing mechanism. "™ . . . even on a multivariate basis ratios
might be found to be of questionable usefulness in the prediction of

return rankings for common stocks."
Lo
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Beaver believes the evidence "overwhelmingly" suggests a
difference in the ratios of failed and non-failed :t‘irms,2 that the
ratios can be useful in the prediction of failure for at least five years
before the failure,3 and that the most commonly used ratios would
possess little utility because they are most often manipulated by
managenent."f Beaver also suspects that a multi-ratio analysis can
predict better than the single ratios, but his results did not verify
that hypothesis.5 Neter criticized Beaver's sample design suggesting
that the non-failed fims sample be as large as possible for more precise
information. 6

Horrigan contended that, regarding bond ratings, "ratios are not
likely to be efficient predictors of dependent variables which shift in
a randon pattern over time such as stock market prices, because the
financial ratios tend to be highly correlated over time. 7 However, he
did conclude that the general approach ought to be that of a multiple
regression, rather than a univariate analysis, and that accounting data
and financial ratios have been found to be useful for determination of
corporate-bond ratings. The multivariate approach used by Pinches and
Mingo [111] in their bond rating study provided further support for his
conclusion.

Iev [13] has cautioned users of financial ratios in the
application of financial ratios. Sumarizing these limitations he
cautions against univariate analysis, misaveraging ratios, misinter-
preting ratio changes, and other faulty uses of percenteges.

The conclusion is that it seems the use of multivariate
discriminant analysis on financial ratios provides better results in

terms of predictive abilities than presumed. There are explanations for
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this, which are discussed in part C of this chapter.

B. Ratios Included in This Study

The purposes of this section of the paper are threefold: 1)
review financial ratios used in the previous studies by &', Stevens, and
Belkaoui; 2) present an additional set of ratios; and 3) discuss their

expected importance in light of the preceding discussion of the theory

of mergers.



Table 3-1

Ratios Studied

™inancial Author
Ratio Ratio Fmploying
Profitability FR1 Farnings Before Interest
and taxes / Total Assets N
FR2 Cross Profits / Sales S
FRZ Tarnings Fefore Interest and

97]

Taxes Sales

R4 Yet Income / Seles S
RS Farnings Before Taxes /Seles S
FR6 Net Income / Stockholders Tquity 3,S
7 Vet Incame / Total Assets B,S
FR18 Cash Flow / Net Worth B
T™R19 Cash Flow / Total Assets R
Ieverage: TRR Iong Term Debt / “arket Value S
Comon Fquity
TRO Iong Mem Debt / Pook Value
Common Fyuity
FR10 Iong Term Debt / Total Assets S
TR11 Motal Iiabilities / Total Assets S
FR20 Iong Temm Debt + Preferred Stock B
/ Total Assets
Activity: TR12 Sales / Total Assets S
TR13 Cost of Goods Sold / Inventory S
TR14 Sales / Quick Current Assets S
Other: FR15 Interest Fxpense / Cash Plus
"arketable Securities S
TR16 Dividend Payout Percentage 3,S
TR17 Price / Farnings Ratio SIS
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FR21 Total Assets
Iiquidity: FR22 Current Assets / Total Assets B

FR23 Cash / Total Assets B
FR24 et Working Capital /

Total Assets B,S
TR25 Muick Current Assets / Current

Assets
TR26 Current Ratio B
FR27 Acid Test Ratio B
TR28 Cash / Current Lisbilities B
FR29 Current Assets / Sales R
TR30 Quick Current Assets / Sales B
TR31 Net Vorking Capital / Seles B,s"

*The capital letter indicates which of the authors discussed used these
ratios. B indicates the Belkaoui Study, SY indicates the Simkowitz-
Monroe Study, and S indicates Stevens ratios used in his dissertation,
published article, or in both.
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™he above ratios were selected because of their popularity in the
literature. Quoting Belkaoui :5

They represent the 'traditional' categories in ratio

analysis: balance sheet ratios . . . incane statement

ratios . . . , and mixed ratios.

« « o« their possible relevance to the takeover
phenomenon; . . . [and]

« « « their appearance in the literature as indicators

of the ability of a fim to avoid takeovers.

Additionally one other set of ratios is introduced. ™at set
includes five ratios which examine specific attributes on a per share
basis relative to the year-end closing price of the fimm's common stock.
The closing price is incorporated into the ratio because the price of the
common stock should influence the likelihood of the acquisition of a
canpany. Those ratios are illustrated in Table 3-2.

The sixth ratio, sales to fixed assets, reflects the impact of
canpanies contending it is cheaper to buy existing assets than to build

new assets.

Table 3-2
Additional Ratios Studied

FR32 Closing Price / Book Value Per Share

TR33 Closing Price / Cash Per Share

TR34 Closing Price / Net Working Capital
Per Share

TR35 Closing Price / Quick Met Working
Capital Per Share

TR36 Tax Ioss Carry Torward Per Share /
Closing Price

TR37 Sales / Net Tixed Assets

R B B R R N R R R R B N
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C. Rationale for the Use of Discriminant Functions

There is substantial precedence for the methodology employed
in the opresent study. ™ultivariate discriminant analysis ("DA
hereafter) was first employed by the scientists Fisher [56] for
taxonomic uses and Barnard [31] in measuring Fgyptian skull sizes. The
first financial appl ication was by Durand [48] to differentiate between
"good" and "bad" consumer loan applicants. Walter [128] classified
fims into high and low price earnings ratio groups. Iyers and Torgy
[103] developed a numerical credit evaluation system. Smith [121]
classified fimms into standard investment categories. Pinches and
"ingo [111] used MDA to determine bond ratings of long term debt.
M+tman [26] predicted corporate bankruptcies through financial ratio
analysis. Since then Gabhart [134] used YDA to predict municipal
goverment insolvency in WVichigan, and Fdmister [50] attempted to
predict bankruptcies of small firms.

VDA has distinct advantages to other forms of analysis. First, in
using MDA the researcher is able to analyze simul taneously the entire
variable profile of an object to be tested rather than by univariate
analysis. Univariate analysis is unable to provide two distinct
advantages of MDA: (1) MDA calculates covariances between the financial
ratios being tested and (2) also is capeble of indicating which ratios
are more important. Most MDA studies of a financial nature provide
results which are dissimilar to results obtained from the use of
univariate analysis. In most instances there are clear differences in
the selection of most important ratios to predict an event. Fxamples of
the superiority of MDA in the literature are so common it is not helpful

to reference them here.
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Another adventage of DA, as opposed to multiple regression, is

MDA's ability to use qualitative deperdent variables such as bankrupt or
solvent, good or poor credit risk, or is the firm an acquisition
cand idate.

Yhat is I'TA, and how has it been used in merger studies? 1t is a
statistical technique which classified observations of several a priori
groupings based on certain characteristics. A linear DA is an attempt
to derive a linear cambination of these characteristics which best
"discriminates" between two groups. The discriminant function is of the
form Z =Dby+ DXy + X5 . . . b X, where b, is a constant used to
adjust for the grand means, (see Ylecka [12], p. 443). by, (i=1. ..
n), are the discriminant coefficients of independent variable
characteristics, X;, (i =1 . . .n) , and Z is the value which is then
used to classify the object into the two or more groups. SCee Altman,
[26] Morrison [99], or Greene [7] for excellent discussions of DA.

There have been previous attempts to use MDA to identify merger
candidates. In Canada, Belkeoui [%4] used discriminant functions on
data from 1960 to 1963 on twenty-five industrial firms listed on the
Toronto Stock Fxchange.

In a larger study, Singh used YDA and financial ratios to predict
mergers in the Unitd ¥ingdom, from 1955-1967 [20,119].

In the United States, there were also two studies using !TA and
financial ratios to identify merger candidates. These studies by
Simkowitz and “onroe (1) [118] and by Stevens [175], though done at
about the same time, reached dissimilar conclusions. It is possible
that the dissimilarities were attributable to the differing nature and

methodologies of their studies. &' focused specifically on
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conglomerate mergers and reached a ratio profile using a step wise
regression procedure. Stevens' study of mergers was not confined to
conglomerates, and he used a factor analysis to reduce the set of ratios
to a best set. Both SM and Stevens called for follow-up studies in a
different time period, to test for continuity of the best set of ratios.J
An attempt to resolve the dissimilar conclusions reached by the two
studies is overdue.

Te new sample used in my study tests specifically for the
existence of such best set continuity, and will assist in the
determination of the better dimension reduction technique in this

application, factor enalysis or discriminant analysis.

D. Statistical Limitations of This Study

There has been considerable discussion on the necessary
statistical assumptions and experimental design requirements using
financial applications of MDA [52,70].

VDA requires that the discriminating variables have mul tivariate
normal distributions and the variables have equal variance-covariance
matrices within each of the groups. Morrison [99] and others have
indicated the importance of the equal variance-covariance matrices; it
is a prerequisite of the linear MDA model. The test for equality is
Bartlett's Box M test, to be discussed in detail later. Rejection of
the hypothesis that the matrices are equal suggests use of a quadratic
¥DA function, an extremely camplex undertaking, which according to
Singh, " . . . raise[s] very awkward problems and [has] proved rather
intractable in practice. n10

In a study by Marks and Dunn, the decision rule of unequal

covariance matrices precluding a linear MDA function is clouded by
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efficiency trade-offs with sample sizes. When sample sizes are small
and the numnber of variables relatively large, linear rules may give more
efficient estimates of the expected error rates than quadratic rules
even when the population dispersions are unequzal.11 When sample sizes
are large, Klecka believes !'TA to be robust to violations of the equal
covariance requirement [12].

™e other considerations are misinterpretation of the
gsignificance of the coefficients of the independent variables, reduction
in dimensionality, group definition problems, inappropriate a priori
probabilities, misestimation of classification error rates, use of split
samples, and misinterpretations of classification tables. All of these
will be considered in great detail in Chapter IV which discusses the
findings of this study.

E. Rationale for a Dimension Reduction

The chief purpose of a dimension reduction in this study is to
eliminate those financial ratios which do not contribute to the !DA
function's overall ability to classify merger or non-merger candidates.
As Tisenbeiss observed: "T™is can be particularly important for
problems in . . . finance when it is often possible to generate a large
number of variables which need to be pared down to some manggeable
siz;e.".11

Such an approach is not at all uncommon. Both the Stevens and 57
studies reduced substantially the number of ratios in their final model.
S began with twenty-four ratios, and eliminated twenty of them.'>
Stevens began with twenty ratios and eliminated sixteen of them in a

factor analysis.”f

Tinancial ratios of a firm tend to exhibit high correlations over
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time. D2ecause of this correlation, dimension reduction techniques are
able to eliminate many of the ratios without losing much, if any, of the
discriminating capabilities of the model. The difficult question is
vhich ratios to use. Critics of the process by which one begins with
many ratios, reducing their numbers to a few, fail to provide a rationale
for using specific ratios, ex ante. Ibr example, hypothesizing that
above average profitebility improves the probability of a firm's
subsequent acquisition necessitates selecting one or more profitability
ratios. Should the researcher select net income after taxes divided by
common stockholders equity (return on equity)? Doing so disregards
asset size (rate of return on assets), market value of comon equity, and
efficiency (rate of return on sales). As a result you must begin the
study with all four ratios to detemine which, if any, are most useful,
eliminating any or all of them in a dimension reduction process.

Another example: Ierger literature suggests that firms likely to
be acquired have excessive liquidity. Which liquidity ratio is the best
to use? Care must be exercised since some evidence suggests that
managements manipulate the more popular ratios.!'? That may provide one
explanation as to why neither current ratios nor acid-test ratios failed
to discriminate in Altman's study of bankruptcies. "Of the three
liquidity ratios evaluated, [net working capital to total assets,
current ratio, and acid-test ratios], this one [net working capital]
proved to be the most valuable."16 "The working capital/total assets
ratio showed greater statistical significance both on a univariate and
multivariate basis."™7 Post financial texts emphasize acid test and
current ratios.

Finally, arbitrarily deciding which ratios to use ex ante may
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reduce the utility of an “DA's most desirable feature, its ability to
classify data into subsets by analyzing its ratios simul taneously. The
two most comonly used dimension reductions are factor analysis and
stepwise regressions. Both of +these techniques have several
variations. The Statisticsal Packege for the Social Sciences (SPSS) [12]
has five variations of Stepwise methods. T™e SPSS factor analysis
package contains at least nine canbinations of factor analysis. Brief
discussions of factor analysis are in SPSS [12] and Greene [7]. #n
extended discussion is in Harmon [10].

An important part of this study will be to use both procedures as
part of an attempt to reconcile the differences between SM and Stevens'
findings. One explanation for these contradictions could be the
different treatment of the multicollinearity problem in the studies. It
is not known whether differences in financial ratios due to differing
statistical procedures will: 1) weaken the general worth of the
financial model, or 2) diminish the usefulness of one of the dimension

reduction techniques.
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Chapter IV

Data Analysis and Sample Desigm

A. Data Selection

This study investigates a sample of one thousand four hundred and
fifty five campanies which have been divided into four subsets of data.
T™e first subset consists of two hundred thirty five firms which were
acquired in the time period 1970 through 1976. This data was extracted
from the Compustat Research Tile, a computer accessed data base
consisting of up to twenty years of financial information pertaining to
firms removed from the Compustat Industrial File [133]. Delistings from
the Industrial Tile are caused by any of several financial events; the
appropriate event here is the acquisition of a firm which, prior to the
event, was included in the Industrial TMile.

The Industrial File is the source of the second data subset. It
is also a computer accessed data base providing up to twenty years of
financial data for several thousand publicly traded firms.

The second data subset consists of three hundred twenty three
companies. This subset, the control group, was randomly sampled and was
fran the same time period as the data from the first subset.

The only modifications to the randomly sampled control group came
as a result of two problems.

1. Because the control group was of the period 1970-1976, some of

these fimms were subsequently acquired. The control group has been
54
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verified to ensure all merged firms have been deleted as of July, 1931.

2. Torty eight1 canpanies were removed fram the randomly sampled
control group because their industries employed accounting methods which
were incampatible with sane of the ratios used in this study. These
industries included banks, savings and loan institutions, insurance
canpanies, and utilities. Consequently, a deficiency in this test is
its inability to be generalized to include industries whose accounting
definitions are inapplicable to same of the thirty seven financial
ratios used in this test. Any test of those industries will require new
ratios which will conform with those accounting procedures.

T™e third subset is a sample of fifty two firms whose mergers
occurred in 1979. Information obtained fram this subset is an important
contribution to this study for several reasons:

The fourth subset is a sample of eight-hundred-forty-five non-
acquired firms, used as a control group. Their financial data preceding
1979 is analyzed as a contrast to the third subset. The third amd fourth
subsets provide a test of the predictive power of the discriminant
function generated fram the canbination of the first two subsets. Toth
the Stevens and 31 studies recommended updates to test their model and to
determine if the same ratios would be useful in any time period.

Second, rarely in MDA literature are there ex ante tests of a
discriminant function. Generally data are separated into two groups,
the first group is used to generate a discriminant function, and the
latter group is then classified, expost. Then the model is then
eveluated as to its predictive powers in an expost test. Joy and
Tollefson and others have criticized such previous MDA applied studies

stressing: "Tx post discrimination may provide a useful foundation for
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explanation of the past, but it does not provide sufficient evidence for
concluding that the future can be predicted 2

Finally, this study evaluates ratios cross-sectionally over time,
annually for three years prior to the merger. One of the objectives of
this study is to detemine if a few ratios will be sufficiently important
to appear in the discriminant functions from al1 three years prior to a
target firm's ultimate acquisition. Three years is suggested because
management may need considerable lead time to restructure its fimm's
financial characteristics to fend off potential acquirers, and three
years also acknowledges Belkaoui's results [34].

There are other reasons for reducing the number of financial
ratios used to isolate merger candidates aside from the principle of
parsimony. Same articles have suggested that firms have obvious
financial characteristics which make them wulnerable. "Management
should realize: many if not most of the takeovers or temders could have
been foreseen by looking at the victim's published financial data.">

Vance claimed to have predicted seventeen of twenty one mergers by
using four ratios. His ex post study focused on price-earnings levels,
net working capital to totel assets, long term debt to net worth, and
earnings per share growth rates.4 A deficiency of his study is that he
did not test his model ex ante.

Other researchers disagree with Vance, advocating other key
ratios, or that the merger selection candidate process cannot be
generalized, in other words, each merger has unique aspects and
therefore may not be easily predicted.”

A second objective of this study is to identify trends in the

importance of ratios over the three year spen prior to a target's
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acquisition.

*inally, this study will comment on the timing and significance of
the appearance of key ratios, update previous tests in other eras, and
resolve the contradictions in the literature.

Twenty accounting measurements have been selected, including such
items as sales, depreciation, long term debt, earnings per share, and
market price for the comon stock.

The twenty items were selected because of their .expected
importance in measuring the attractiveness of a potential acquisition.
Using this accounting data, the thirty seven financial ratios identified
in Chapter III were then calculated.

Because of the unique nature of this test, the cross sectional
ratio analysis, three, two and one year(s) prior to a merger, a carputer
program written in Tortran IV was used to retrieve the accounting data
from the first two subsets and calculate the thirty seven financial
ratios.

Those ratios were accessed from a data file and, using a standard
packaged progrem, were used to produce three discriminant functions.
The discriminant analysis program was Subprogram Discriminant, written
for the Statistical Package for Social Scientists (SP3S) [12].

A necessary assumption in the use of MDA is that the populations
are multivariate normally distributed. If the two groups in this
particular case have different means (centroids), but identical
variance-covariance matrices, then a 1linear multiple discriminant

analysis provides an optimal solution to the classification problem.

Tigure 4-1 is an elementary graphical illustration of a two group

analysis. A and B represent scatter diagrams of two groups, merged and
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Graphical Illustration of Two-Group Discriminant Analysis
from Hair, et a1 [ 8].
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normerged firms. In addition we have two measurements, X; and X, for

each member of the two groups. The ellipses drawn around groups A and B
usually enclose a predetermined proportion of the observations,
generally 95% or more of each group. Because the ellipses usueally
overlap, the objective is to draw a straight line which minimizes the
emount of overlap. The new axis Z expresses the two-variable profiles
of groups A and PR as single numbers, the discriminant scores.

By finding a linear combination of the original variable Xy and
¥,, we can project the result as discriminant Z scores on a single axis.
Tor a lengthier discussion of this see either [2] or [7].

It is important to emphasize that unless the variances end
covariance matrices between the two groups are equal, you cannot
construct a straight line to separate the two groups, because the
ellipses, also referred to as centours, will lack equal shape and
orientation, and unequally shaped centours may weaken one's conclusions.

Inebility to create a linear discriminant function suggests use of
a quadratic discriminant function. Several authors have countered that
large sample sizes will make linear discriminant functions robust to
violations of the equal variance-covariance requirements.6 Tn this
particular study the requirements are subjected to that debate.

The null hypothesis: Ho: °12 = 022

Results shown in Table 4-1 show that the variance-covariance

matrices are clearly unequel.



Table 4-1

Fisher's Pox M Test
for ual Covariances

TTE STATISTICAL SIGNIPICAYCE
IAG 2 (+3) 0000
IAG 1 (t-2) 0.
IAG O (1) 0.

Table 4-1 results were obtained through the Statistic 7 of the
SPSS Subprogram DISCRTINANT.

Given the large sample sizes, and their supposed contribution to
the robustness of violations of the equal covariance requirement it was
decided to temporarily disregard these Box M scores and assess their
importance in the conclusion of this paper.

A more important statistical procedure is to split the total
semple into two groups. One group is used to generate a discriminant
function to be used to classify the members in the second group, the
validation group, because use of a single carbined semple imparts an
upward bias in the overall classification success. TIn this test, the
firm'3 Cusip number dictated the group. EFven numbered Cusip firms were
used to produce a discriminant function, and odd numbered Cusip firms
were then used as the validation sample in this split sample technique.
Readers may wish to read “orrison [99] Frank, “assey, and Morrison [57],
Joy and Tollefson [70] or Fisenbeiss [52] for additional discussion on

the problem of bias.
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mable 4-2 (a)

Classification Results - Hold Out Group
Split Sample Analysis and Validation

IAG 2 (t-3)
Actuval Predicted
Merged Yon-Yerged
# of cases # (%) # (%)
Even l'erged 101 74 (73.73) 27 (26.7)
Analysis
Group
Tven Yon-"erged 130 39 (30.0) 2 (70.0)
total classification = (nqq + n22) / n.. = 71.4%
Actual Predicted
0dd Merged 105 55 (52.4) 50 (47.6)
Validation
Group
0dd Non-“'erged 128 41 (32.0) 87 (68.0)

total classification = (55 + 87) / 233 = €0.9"
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Fesul ts between the two sets of tests are consistent with the bias
discussion. The reader should note the lower total classification
success produced by the odd numbered merged firms in the validation
group when compared to the even numbered merged firmms in the analysis
group (52.4% vs. T3.3%). Also note the slightly lower total
classification success, 60.9%, in the validation (hold out) group
compared to the analysis group, 71.4%. The 71.4% produced in the
analysis group incorporates the bias inherent in the process of using a
sample twice, once for a discriminant function, and then using the same
data in a classification process. The actuel total classification
success is the 60.9%, the success of classifying observations not used
in the generation of the discriminant function.

The next step in the classification process is to determine if the
60.9% could have been obtained by a random process. Tere are three
methods used to test for statistically acceptable classification
accuracy. Total classificationlgn” + n22) / n.;| is one of the three
measures of classification, and is considered to be superior to the
other two measures, maximum chance and proportional chance
classifications.

Yaximum chance is a naive model which assigns all observations to
the largest group, which in this study is non-merged firmms.

Maximum chance in the IAG 2 model in Table 4-2(a) is:

[(n21 + Nyo) /n..] =[(41 + 87) /233]
= .549

frequency of non-merged firmms
T™he meximum chance rprocedure avoids the central issues of

identifying both merged and non-merged firms. It may be useful if
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sample sizes are clearly unequal, but that is not the situation in this
part of the study.

T™e other classification measure, proportional chance, does
attempt to identify merged firms. Observations are randamly assigned to
either group with probebilities equal to group frequencies. ™e model
for this, using IAG 2 is
[[ngy + mp) /00 4 [(ngg + ngp) / ne T2}
{[(s5+50) / 2332 + [(a1 + e7) / 23502)

0.505

p

1]

The objective is to test total classification success against maximum
chance or proportional chance results.
"™he test statistic used to establish that a discriminant function

used on a velidation sample produces results better than pure chance is:

C-p
7 =

p(1-p) 72

n..'
where C = total classification success

[(X11 + X22)/(X. .)]

and p = probsbility of success
n.. = total sample size

if p = meximum chance, then p =(ny, / n..)= .549

or if p = proportional chance, then

P =[(n1_/n..)2 + (n2./n..)2]= 505
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Z has a t-distribution with n-1 degrees of freedom.

To test the IAG 2 model first against maximum chance,

.609 - .549
7 = = 1.8404
(.549) x (.451) | 1/2
2% )

and

t(120)(.05) = 1.658
t(=)(.005) = 1.645
£(120)(.025) = 1.8
t(=)(.025) = 1.9

3o the model is significant at least at the .05 level.

Testing the IAG 2 model against the proportional chance model,

-609 - 0505 0104
2= = = 3175
(.505) x (.4%5) 1 /2 .0328
233

which is significant at .00S.

IAG 2 is superior to random chance in classifying merged from non-
merged fimms, evaluated either by maximum chance or by proportional
chance classification methods.

TIAG 1 and TAG O model total classification results were then
tested. They are illustrated in Table 4-2(b) and Table 4-2(c),

respectively.
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Table 4-2 (continued)
4-2(b)
IAG 1 (t-2)

Classification Results - Hold Qut Group,

Actual Predicted
erged Yon-"erged
# of cases # %%) # (%)
Even "erged 105 75 (71.4) 30 (28.6)
Fven Non-“erged 17 42 (32.1) 29 (67.9)
total analysis classification rate = 69.5%
0dd Verged 109 60 (55.0) 49 (45.0)
0dd Non-""erged 128 40 (%31.2) 82 (68.8)

total validation classification rate = 62.4%

"ax imum chance significance

2.5%46;
.m1

significant at

Proportional chance significance = 3.7256;

.0005

significant at
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mable 4-2 (Continued)
mable 4-2 (c)
IAG O (+-1)
Classification Pesults - Hold Out Group

Oplit Samrle Analysis and Validation

Actual Predicted
l'erged Non-"‘erged
¥ of cases # é(,%) # (%)
Even Yerged 101 72 (71.3) 29 (28.7)
Iven Mon-"erged 119 35 (29.4) 84 (70.6)

total classification = (nqy + ny,) / n.. = 70.9%

Actual Predicted
0dd “erged 108 54 (50.0) 54 (50.0)
0dd Mon-“erged 123 33 (26.2 0 (73.2)

total classification = M1 * Ng2) / n.. = 62.37

Maximum chance significance = 2.2542; significant at (.025)

Proportional chance significance = 3.1614; significant at (.005)
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TAG 2 through IAG O models all demonstrate significant success in
classifying merged from non-merged fims. DRecause of this success
further analysis is warranted.

The discriminant functions generated were then used as an ex ante
predicting model to identify fram the third subset the fifty two mergers
subsequently occurring in 1979.

Table 4-2 illustrates the three discriminant functions produced in
this merger study. Overall classification success is 60.9%47, 62.45%,
and 62.34% respectively three, two, and one year prior to the merger.

The next step in the process was to establish that an DA
application would successfully separate merged from non-merged figures.
Table 4-3 illustrates that success. The process used was Method Direct,
an application of Subprogram DISCRIMINANT in SPSS. Method Direct
evaluates all thirty-seven ratios utilized herein, rejecting only those
ratios which do not contribute at all to the classification process. It

is not a dimension reduction technique.
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Mable 4-3

Descriptive Statistics
"“ethod Direct

Discriminant F‘unctions7

Standardized Coefficients

LAG2 LAGY TAGO
LAGZFR1 -.061N LAG1TR1 23132 LAGO™R1 .46408
LAG27R2 « 3338 LAGI¥R2 48432 LAGOTR2 2.0418
LAGZ"R3 -.42686 LAGITFR3 -. 44488 LAGO"RS -1.71721
LAGZFR4 09824 IAGITR6 «31565 LAGO™R6 -. 47854
LAGZ"R5 07141 LAG1TR8 -. 10632 LAGOFR7 -. 1661
LAGZFR6 10458 LAG1TRO 46790 LAGO"R8 - 25137
LAGZ"R7 -.52180 LAGITR10 31807 LAGOTR9 -.21649
LAGZTRS 20954 LAGITR11 -.050%6 LAGO™R10 .03206
LAGZTR9 -. 14383 LAGITRI2 -. 42457 LAGOIR11 L0572
LAGZFR10 -. 38742 LAGITR13 .0B670 LAGOTR12 27689
LAGZFR11 .05038 LAG1FR14 -.45712 TLAGO™R13 -. 14447
LAGZFR12 -. 26097 LAG1FR15 22716 LAGO™R14 -.20573
LAGZ2"R13 -.08102 TAGITR16 . 30748 LAGOFR1S -. 25537
LAGZFR14 00406 LAGITR17 22564 TAGO"R16 -.85105
LAGZFR15 -.31616 LAGITR2A < T48N LAGO™PA7 . 72494
LAGZFR16 -.132A LAGITR22 41224 LAGOFR21 -.62331
LAGZFR1T7 17755 LAG1TR23 .00488 LAGO"R22 -. 13028
LAGZTR21 -.6685% IAG1TR25 042 LAGOTR23 01702
LAGZTR22 -.10038 LAG1TR26 -.6T727 LAGOTR2S -.10638
LAGZ™R23 -.28129 TAG1TR27 83073 IAGCTR26 « 37503
LAGZTR25 . 15351 TAG1TR28 . 14003 LAGO"R27 -. 54000
LAG2"R26 - 25912 LAG1TR?32 -. 38629 LAGOTR28 . 18202
LAGZ2"R27 04462 LAGITR?S -21180 LAGO™R29 25369
LAGZ2™R28 -. 00341 IAG1TR%6 2307 LAGOTR20 -. 18651
LAGZ2tR29 - 33457 LAGO"R™1 42720
LAGZ™R%0 -.13142 TAGOTR32 .12521
LAGZ2FR*1 11064 LAGO"RZ3 . 13809
LAGZ"R32 21876 TAGOR?4 08022
LAGZFR33 +463% LAGO™RZ5 -. 04336
LAGZ2YR34 «29%40 TAGOTR36 -. 26503
LAGZTR?5 -.10608 LAGCIR37 26622
LAGZFR?6 -. 11520
WILYS Lambda® Chi Square? (Significance)
Tag 2 Iag 1 Lag O Iag 2 Lag 1 Iag O
8223 8740 8144 25.21 61.29 87.16
(.0000) (.0000) (.0000)
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The three discriminant functions are all successful in classifying
merged and non-merged firms given their Vilks Iembdas, Chi Square
Statistics and their resulting significance levels. Therefore, further
analysis, using the data and this methodology is warranted.

B. Characteristics of the Data

The data analyzed in this test came fram publicly traded firms
which are, or were previously sufficiently large, to be included in the
Compustat Industrial File at same time during the 1970's.

To illustrate, Table 44 compares accounting data between merged

and non-merged fims:

Table 44
SIZE CHARACTERISTICS CO"PARISON
Averages and 95% Confidence Intervals

Petween “erged and Non-Merged Fimms

(Iag 0)
Yerged Non-merged

Sales 9% million ®505 million

95¢ CI ($144-8246 million) (2477-$711 million)
Total Assets £14%3 million #6299 million

954 C1I ($100-$175 million) (3569-829 million)
Net Incame Before
Fxtraordinary Items % million %20 million

%% CI (<340>-31%5 million) (<2287>-2397 million)

Clearly, merged firms tend to be smaller, measured by sales and
assets. Incame tended to be less for merged fimms, but there is not a

clear semaration here.



Chapter IV

Tootnotes

The breakdown was as follows:

SIC Code 4911-4931: 21 cases
6021-6027: 16 cases

6120: 4 cases

6312: 6 cases

3714: 1 case

Maurice 0. Joy and John 0. Tollefson, "On the Financial Appl ications
of Discriminant Analysis," Journal of Financial and Quantitative
Analysis 10 (December, 1975): 727.

Jack O. Vance, "Is Your Company A Take-Over Target?" Harvard
Pusiness view, May-=June, 1969, p. 3.

Tbid, p. 94.

Tor examnle, read Greenhill's remarks in ""™he Profit Potential in
Spotting Takeovers," Pusiness Veek, 24 October 1977, p.100.

Tor example, see William R. A ecka, "Discriminant Analysis," Chapter
23, Statistical Package for the Social Sciences, 2nd ed., ed.
Norman E. Mie, C. Hadley Hull, Jean G. Jenkins, ¥arin Steinbrenner
and Dale H. Bent (Yew York: “cGraw-Hill, 1975): 47%5.

The IAG 2 discriminant function reports standardized coefficients
(each coefficient is divided by its standard deviation) generated
from financial information three years prior to acquisition of the
fims in the s=zmple group.

Vilks Iambda is an inverse measure of the discriminating power of

the financial ratios in the discriminant functions which have not
yet been removed by the discriminant functions.

T™e Wilks Lambda is distributed as a Chi Square statistic. Chi
square significance levels of .0000 are highly significant.
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Charter V

Pindings of the Study

A. Distad's Reduced Dimension Vodel Usineg Discriminant

Analysis
Aside from the principle of parsimony, application of the

thirty-seven ratio discriminant function discussed in Chapter IV would
be a cumbersome techmique to isolate merger candidates. Therefore a
statistical screening process which removes financial ratios that do not
contribute significantly to the classification process is warranted.
The objective is to reduce the number of variables to a few "key" ratios.
Pecause there are several dimension reduction techniques, one of the
important aspects of this paper is to determmine whether various
dimension reduction techniques produce conflicting sets of best ratios.
Stevens, using factor analysis, and Simkowitz and onroe (S™), using
MDA, contributed studies of financial characteristics of merged firms
during the 1960's, but the two studies produced conflicting results.
Stevens suggested one possible explanation was the differing statistical
methodology. These methods are two of the most commonly employed
dimension reduction techmiques used with discriminant analysis.

First using a stepwise discriminant function, the key ratios for

the 1970's test of the new mergers were reduced to the following:
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Mable 5-1

Peduced Dimension Descriptive Statistics

Reduced Discriminant Functions, Standerdized Coefficients

LAG2

(+-3)
TLAGZFR3 56285
LAGZTR4 -.63142
LAG2rR7 56227
LAGZFR10 30075
LAGZFR12 «30911
TLAGZFR15 .23268
LAG2TR21 <70744
LAGZTR23 . 26278
LAGZTR26 20596
LAGZ2TR29 29725
LAGZ'RZ2 -. 20991
LAGZ2TR%3 - 49384
LAGZ'R24 -. 2659

WILYS Lambda

lag 1
8615

TAGH
(+-2)
TAGITR1 42015
LAG1TRA 27666
LAGITRO 45711
TIAG1IR15 52839
TAG1ITR16 30978
TAGITR17 -. 21650
LAGITR21 80600
LAG1FR22 .16558
LAG1TR26 21434
LAG1T¥R32 -« 24656
LAG1TR33 -.55826
TAG1ITRZ4 . 28008
LAG1R%5 -. 18838
LAGIFRZ6 21101
Chi Sguare
Iag O lag 2
8243 (.0000)

IAGO
(+-1)
LAGO™R1 . 36002
LAGCTRS - 251737
LAGOTR7 -. 70662
LAGO™RR -. 27681
IAGO™R9 -.18124
LAGO"R14 - 1570
IAGOT™R15 -.21062
LAGO™R16 - U180
LAGOT™R17 86217
LAGCTR18 -. 42765
LAGO™R21 -. 66200
TAGC™R25 =.25428
LAGO"R27 - 12971
TAGOFR36 -. 37273
LAGOFR=7 27617
(Significance)
Lag 1 Iag O
(.0000) (.000C)
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Table 5-2

Digtad's Reduced Dimension
Classification Matrices

Table 5-2(a)

lag 2
(+-3)
Actual Predicted
"erged Ton—
Verged
#(3) # (4)
Merged 121 (55) 0 (45)
Non-"erged 57 (21) 213 (79)
Overall Classification Success: (5344

Maximum Chance Classification
Significance:
Proportional Chance Classification
Significance:
Type I Irror Rate:
Type II Trror Rate:

5.796 vs. 3.%73 at (.0005)

7.748 vs. 3.373 at (.0005)
45%
21%
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Table 5-2(b)

Iag 1
(+-2)
Actual Predicted
lerged Non-Merged
# (%) # (%)
Verged 107 (47) 119 (53)
Non-Merged 63 (24) 200 (76)
Overall Classification Success: 634
"aximum Chance Classification
Significance: 4.02 vs. 3.%73 at (.0005)

Proporational Chance Classification
Significance: 5.57 vs. 3.373 at (.0005)

™rpe I Frror Rate: 53%
™pe II Frror Rate: 24%
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Table 5-2(c)

lag O
(+-1)
Actual Predicted
Yerged Yon-""erged
A (%) # (%)
I'erged 122 (55) % (44)
lon-Yerged 4 (18) 200 (82)
Overall Classification Success: 0%
I'aximum Chance Classification
Significance: 7.39 vs. 3.373 at (.0005)

Proportional Chance Classification
Significance: 8.51 vs. 3.%73 at (.0005)

Type I Irror Rate: 4A%
mype II Frror Rate: 187
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Use of a stepwise discriminant function, Rao V from the SPSS
Subprogram DISCRTYINANT has produced a set of three models, IAG 2
through IAG O, and variables which have been reduced to thirteen,
fourteen, and fifteen respectively from the original thirty-seven
ratios. All three models are significant at very high levels (.000C).

The next procedure is to employ a factor analysis, the version
used here was the SPSS Subprogram FACTOR.

B. Distad's Reduced Dimension "odel Using Tactor Analysis

The objective of a factor analysis is to explore the
possibility of dimension reduction by constructing a set of new
variables on the basis of interrelations exhibited among the original
thirty seven financial ratios included in this study.

Using factor analysis, Stevens' original variable list was reduced
from twenty ratios to four or five ratios. One objective of this paper
is to attempt to update his work using factor analysis as a comparison
with an I'TA originated dimension reduction process.

The factor analysis process transforms a set of variables into a
new set of variables which are uncorrelated with e<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>