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INTRODUCT IOM:

Yhile it is conceptually possible to incorporate sone merser
situations into the neo-classical maximizines models of firm behaviour,
the influence of economic theory on the mercer literature has been
crharrassingly slight. There are, I believe, at lecast two reascns
why this has been zo. First of all, theoreticians have devoted
their efforts tc the developnment of sophisticated oligopoly and
monopoly models while apparently viewing mergers as merely the vehicle
by which imperfections in the product market cmerge. Secondiv, there
is little agr=ement among cconomists as to the political, social and
aconomic effects of merrers and as a conseauencc, the literature has
often-times been prejudiced in various directions according tc the
authors' subjective positions. Some view combinations as a reflection
of the desire to suppress competition and as such represents a social
problen. Others interpret the question in terms of the technical
possibilities for monopoly such as limitations on the supply of raw
naterials or the technical efficiency that results from the impositions
of the 'survival of the fittest' and the removal of the 'wastes of
small-scale cnterprise! doctrines. $till others regard mergers as a
lepal problem to be dealt with through thc internretation of
anti-monopoly statutes. The persistence of these diver-sent schools
of thought most likely stems from the apparent willingness to accept
one sinmple cxplanation of why firms nerqa. It is clear, however, that
no single explanation exists, Somoe mergers have hecn initiated for
monopolistic purposes and have been socially undesirable; others have
represented a technical or competitive adjustment to changes in
economic conditions; still others have resulted in no marked effect
on the structurc, conduct or performance of the market. This
divergence of thought az well as the lack of a formal theory of mergers
can probably account for the disorganisation and lack of purpose that

the literature displays.

Jesse llarkham has lovelled similar critical remarks elsewhere,l
but I think it is possible to take the arzument one step further. Not
only is there not a single framework into which the merger question
can hc squeezed, but also framine it predominantly in terms of a monopoly
problem represents a gross misplaccment of emphasis. Host maijor
industrial nations have removed the possibility of monopoly bv mer~er
by establishing regulatory commissions such as the Federal Trade

Commission in the U.S. and the !lionopolies Commission in the U.K.
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empowered with cease and desist and divesture deerees.,  Within this
soéial Framcwork, the nergers that de occur are predominantly of the
type that have little influence on industrial structure or nerformance
outside the particular firme involvcsd.2 Mile a discussion of the
effect mergers can and occasionally do exert on the fabric of
industry iz important, it neverthcless should play only an ecqual,

if not subordinate role, as compared with the questions of the
non-moncpolistic motives for merger and the effect the threat of
acquisition can have on the behaviour of firms. It is in conncction

with these twe issucs that this empiricai enquiry was initiated.

The investigation of an alternate approach to the motives
behind acquisitions actually emerred as a side issue to the attempt
to answer the sccond qQuestion. Spoecifically, it became possible to
test the relevance of a ncn-nmonodolistic approach to Tergers, This
school essentially rejects the monopolistic pover motive as being of
little importance and in its nlace regards acquisitions as one form
of invcestment decision. As such, it may be proper to incorporate this
plicnomenon inte a theory of portfolio management. £ test of the
applicability of this approach to acquisitions will be offered in
section IV below, but the discussion will be deferred to the conclusion.

Hore important to the purposes of this paper is the effect
the ever-present probability of take-over can exart on firms' behaviour.
Between 1948 and 1961 no less than 735 public companiss quoted on the
Iondon Exchanse were taken over by other quoted comanies, or one
quarter of the original population, There also appears to have been
between two end three hundred unsuccessful bids.3 This same tendency
towards rationalisation has been nmaintained in the 1960's and, if

anything. appears to have been slizhtly accelerated.

It would be inappropriate, however, to attempt to analyse this

phenomenon within the structurc of the neo-classical theory of the firm

because there iz nothing
4n

P = i
of amalgamﬁyibn on this scale. Aftor @ll, on mothodological grounds,

it is on the predictive power of a theory that its merits must be

iggthis to pradiect the occurrence or the effoct

judged and not simply on the realism of its @ssumptions.  ilevertheless,
the theory of the firm has progressed since the days of Hall and Hitch,u
when the neo-classical models were first thrown into disrepute but
without an alternative explanation being offered. Yhile the new
theories of the firm have sought rcvision along many different lines,

two may be singled out as having made the most simnificant contributions
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towards a gereralised theory of the bohaviour of firms. Both
Kobin Harris® and Oliver 7511iamson® independently formulated
theories based on managerial rather then entre y)prencurial behaviour
duveloping an objective function in which profits wera not the only
ingredient, It is within this framework that it is possible to
cramine the relationship between the threat of tcke-over raids and

the firfm's behaviour.

For the purposes of this paper, I will be conszidering

only the effect the danger of take-over can have on the firm and

ill ignore the small number of voluntary mcrgers which occur
between companies of szimilar or dissimilar size. Take-overs, however,
typically display two properties that arc net present in voluntarv
nereers;  they are cccomplished by the process of a bid for the
ordinary shares of a corpany and the company acquired is usually
small relative to the bidder, sc that if the raid has been succcssful
the identity of the parent compa any is still retained. The reason
for ignorin~ voluntary mcrmers os I have defined them7 will become
clecar in thc next section. This restriction, however, is nct likely
to be' critical as only one or two percent of all amalgemations fall

inte this catcgory.

The organisation of this paper falls logically into five
sections, Section I is intended to provide = theoretical framework
within which the effeet of the threat of take-cver on managericl
behaviour may be examined. Ye will rely heavily on the works of *arris
and Williamson here. In Section II the institutionzl background of
take-overs will be dlSCUaSud Section III will be devoted to the
fermulation of a testable model that will lend itself to regression
analysis, Specifically this model will be designed to test the effect
th: stock market valuation of a firm (a varizble capable of being
influenced by managerial policies) can exert on the probability that
a firm will experience a take-over rcid. Section IV will contain on
account of the empirical analysis including a discussion of the practical
problems encountered w1th the collection and interpretation of the data,
a description of the eotlmatlonal procedure, an anelysis of the rcsults,
and some suggestions as to how this test night be improved upon.

Section V will include somc concluding remarks as well as 2 discussion

of the relevance of this approach to the theoryv of the firm,




I THE BEHAVIOURAL REVISIONS

. °

As it is within the utility maximizing apprcach tc the
theory of tho firm that it is possible te intosrate a theory of
teke-over, some discussion of the basic postulates of this
assumption is required. Rejecting the notion of an entreprencur
as employed in the neo-classical approach, both jlarris and
Williamson direct their analyses to incorporete the separation

of owner and monager as in the modern joint steck company.
Menagericl behaviour then ererves as a major influence upon the
operation of the firm and its decisions as the oimers op stceckhelders
are typically so diffuse as to have the bower to exert only a very
limited influence upon the firm. This refincment obvicusly would
be of little interest if managors were motivated sclely by the
desire to maximize the flow of profits to the stockholders. If,
as secrs reasonable, managers do nossess some pevwer to act
independently of the owners, then within an analysis of their

motivations must surcly lie the ley tc the firm's behaviour.

In order to avoid the pitfall of devising a thecry which
proves to hold in only a limited number of cases, Marris and
Williamson borrow the classical utility theory which underlies

consumption behaviour and apply it to managerial behaviour, Instead,

o fu

however, of revising the utility function® which tends to lead to
somewhat arbitrary results, !larris ond Willizmson allow other
influences on utility to emerge based upon what is knovm about the
functioning of modern joint stock compenies with separate owners and
manzgers.  These influences replace the neo-classicel constraints of
private ownership and zero costs of defecting and correcting deviations
in employee (i.e. managerial) behaviour from that which maximizes the

profits or wealth of the owners.

In his models, Marris is particularly intercsted in the notion
of growth of the firm as 2 managerial objective. He argues, that
because those 'commoditics' assumed to be contained in managers' utility
functions such as salary, power, and status all have been found to be
positively correlated with the size of the firm,9 a primary objective
of managers would appear to be the maximization of the growth of the
firm.  The orgument is complete when linked with the observation
that at the upper levels management mobility is vecry low.l0 Thus,

managers are seen as maximizing the growth of their own firm rather




than moving to larger fims. In practice, howeve:, managers are
constraincd from making decisions that could lecad to loss of
employment, financial failure of the firm, or a successful take-over
raid because of a competing desire for security. Thesc two drives
are competing in the sense that the avcidence of risky investments
and risky means of cobtaining capitzl and the majintcnance of

adequate liquidity while zll providing sacurity for nmanzgers, all
tend to restrain the growth possibilities of the firm. Furthermore,
2 minirum profits constraint inhibits the firm's ability to stimulate
nd a constraint on retentions

[¢]

the growth of demand for its products
affects its ability to obtain capitel to meet the demand. These
constraints bocome oporative via the influence of the stock markot
on the price of the firm's ordinary sharcs. Not only are investers seen
as having a positive preference for the shares of a firm which avoids
undue risk in its financial policies but also they will Ffavour those
securities which yield or are expected to yield the highest rate of
return (both in terms of dividends and capital -zins).

Wormalizing the price of the stock Ly dividing it by the

book valuc of asscts per share yields whet larris defines as the

valuation ratio.

Variations in thc valuation ratio represents azt l:ast in
part the result of deliberate financial policv. Its level is the

)
3

result of cheices made concernine its variocus finanecial decision
variables including the searing ratio,ll and the retention ratic.

An increase in the gearing ratio, while facilitating the expansion of
the firm, will also negatively affect the security of the firm. This
is because the larger the ratio of debt to assets and hence the claim

on profits of interest payments the more disasterous would be an
unexpected and cven temporary decline in profits on the firm's survival.
The cffect of the rctention ratic on the valuation ratio is slightly
more complicated for it depends upcn the market's evaluation of the
profitability or efficiency of the use with which the rotentieons will

be made. Thus the valuation ratio will move with the retenticon ratio
if the retentions arc to be used for a project which is likely to earn

a rate of return grezter than the merket rate of discount. Alternatively,
the valuation ratio will move against the retention ratio if they are to
be used otherwise. The 'approval' or 'disapproval' of the morket will
be registercd by its valuing the firm at more than the book value in +the

former case ond less in the latter.
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The valuation ratioc enters the manacer's utility funetion
for tweo rensons. I'irst, it registers the degrec of investor zpproval
of the managonmont's policies and as such is likely to trensmit utility
by way of reascurance and the satisfaction of 'ethiczl' rcsponsibilities
to stockholders., Sceondly, the valuetion ratio directly represents
sceurity from toke-over, under the assumption that there exists an
inversc relaticnship between the probability of take-over and a firm's
valuation ratic. A discussion of the implications and validity of
this assumption will be rescrved for Seetion IV, vhere a testable

rodel of take-cvers will be developed.
In its simplest form, the valuaticn ratio may enter the
utility functiocn as a constraint. Uith this sort of lexicegraphic

of discrote utility function, tho possibility cof substitution bLotween

‘various growth rates and valuation ratios is denied, Below some

critical value of the valuation ratio cither the danger of '‘take-cver
or the loss of investor approval become overwhelming. Ratios above
this critical value are assumed to furnish no gain in utility. The
level of this subjective critical value will depend upon the
conservatisn of management, thc dispersion of shareholdings as 2
measure of stockholder (owner) influcnce, the scarcity and efficiency

of raiders and the actual valuation rotios of comparable firms,

A moné general and hence more rcalistic formulation of the
managerial utility fumction allows security ond growth_to be 'traded
off' continuously. A function of this form is continuously
differentiable and displavs the usual convexity assumptions including
diminishing marginal utility. As before, the utility associated with
any given growth rate depends on the strength of the managerial
preference for growth, salary, power and prestige. Fow, however,
the utility of eny given level of valuation ratic depends not only cn the
strength of the managerial prefercnce for security but also sn the
'supply' of raiders and the valuaticn ratios of similar firms in the
industry. The solution position fﬁat maximises managerial utility
occurs at the point of tangency between an indifferencs curve
(derived from the utility Ffunction) and the appropriate transformation
curvz.  This transformation curve is in fact an inverted U-shaped
valuation curve representing the effect various growth rates will
have on the valuation ratic. The valuation curve becomes negatively

sloped after a certain neo-classical 'optimum' growth rate because the
P :
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attainment of very high growth rates must usuzlly involve more risky
means of obtaining capital as well as a rising retention ratioc,

(sce figurec I, in the Appendix). Thus the thecry predicts a growth
rete of the firm in excess of that which would be cbserved were
neo=classical comnstraints and motivations operative. tloreover,
since the profit or wealth maximisine position occurs at a growth
rate correspending to the peak of the valuation curve (Point 4),

the extent to which the utility maximizing solution is down and

to the right of A represents the positive costs involved in

detecting the correcting deviations in profit meximizing behavicur.

Oliver Williamson independently developed 2 similar utility
maxinizing appecach to menagerial behaviour. The basic differcnces
betwesn Marris and Willizmson lie in the choice of variables which
cnter the utility funeticn, For our purpcses, there is little to be
gained from a detaziled description of Williamson's models. A few
remarks, however, relating it to the main theme of this paper weuld
be in order. In place of the Merris growth maximization hypothesis,
Williemson sees managers' motivations in torms of the utility associated
with pecuniary and non-pecuniary emoluments as well 2s the amount of
the firm's resources under a manager's discreticnary control; a proxy
variable for which is expenditures on staff. The operative constraint,
which is after ¢ll of primary intcrest, is imnposed by the stockhclders.
Profits, net of taxes, are constraincd Ly the requircment to maintain
normal dividands. In addition, profits cre in themselves a source of
utility for such Simonianl2 reasonz 2s self-fulfillment and crganizational
achicvement., The final form of the utility function then contains the
'commodities' emoluments, eupenditures on staff znd profits. The
solution exists at the point cf tangency between the resulting
indiffeorence curve and a transformation curve relating varicus levels of
staff expenditures (and emoluments) with the profits that will accrue
to sharcholders. (Sce figure II in the Appendix). Dccause of the
usual convexity preperties of the utility function, this interscction
nust imply a level of staff and cmcluments in cxcess of that which
corrasponds to the peak of the transformation curve (i.e. the level of

staff and emcluments which meximizes the wealth ofithe owners),

Williamson considers briefly the coffect the thréét of take-over
may-exert on managerial utility. Whilc not denying its existence, he
nevertheless regords it as of only minor impertance.  Hence he concludes,
"In general, as long as the firm earns modest profits, it seems unlikely
that the raiders will be highly successzful in genzrating the interest and

support they usually require from other stockholders."13 In the
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institutional context of the Anerican econony, this conclusion is
likely to be valid. Take~overs and mergers of quotad companies by
quoted companies in the U.S. are quite rare, at least as comparad
with the U.K. For this reason, the threcat of take-over is not
likely to be serious nor cxert any significant influsnce on
nanagerial utility and hence managerial behaviour. The sicnificantly
larger size of the U.S. quoted companies (making take-cver difficult
beeause of the limits on the supply of financc) as well as the much
wider dispersion of shere holdings probably go far to exXplzin the
relatively low incidence of take-overs and mergers. Furthermore,
the dispersion of outside cwnership and control probatle explains
why Williamscn's security constraint is effected within the

organizational structure and not by forces outside.

Within the U.K. setting, however, where ownership is less
diffuse and take-over more common, the stock narket is likely to
represent a significant influcnce on the hehaviour of managers.

But while it may be likely on the basis of the a prieri reasoning and
casunl cmpiricism that has bLeen so fap employad, the velidity of this
conclusion must Le examined with reference to the empirical evidence.

If, as larris arsucs, a statistically significant relaticnship exists
between a firm's valuation ratio and the probability ~f its Leing

taken over, then the necessary support for the probable existence of

an externally imposed security constraint on managerial behaviour

and all that this implieslq i1l have been found. In the following
section the institutional Lackground of take-cvers in the U.K, will

be discussed, from which a2 testsble model will be evolved in Secticn ITI.
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II THE INSTITUTIONAL BACKGROUND

A4 take-over raider is usually a company (though it can
be an individual) which attompts to acquire the cwnership rights
of another company. To do this they require at least fifty-one
percent cf the voting stock bLut normally, in a successful raid,
end up with more. Since, in the vast majority of companies, only
the ordinary shares carry voting rights, it is in this form of
security that the raider is interested, Two methods of acquiring
a sufficient number of ordinary shares are available. The raider
may secrotly attempt to buy a controlling interest on the stock
narket. This has the disadvantage that it is unlikely his
operations will go unnoticed, in which case the price is almost
cartain to rise. If this happens, he may find himself forced tc
pay more for a share than he believes it to be worth. A more
common mcthod of take-over is by conditional offer to purchase all
the existing ordinary shares at'a given price, with the provisimn that
before the offer bhecomes final, the raider must have acquired a
certain percentage of the firm's voting equity. This scrt of
acquisition by take-over bid stvffers Lecause the offcr price must
normally -he above the market price, so that some of the expected
gain from the raid must Le shared with the old owners. Furthermore,
the public anncuncement often brings rivals into the field, including
firms in the same industry seeking to prevent the raider from
increasing his shaere of the market.ls Thus, by whatever method
cmpleyed the raider is likely to be foread to pay more for the shares
~f a company than wns indicatéd by the market price prevailing befrre
the Lid was tendered. [Lven after the tender is announced, the
managers still have at their dispcsal means of cpposing the take-'over.l6
The success of any such defonsive tactic will ultinately depend upon
the ability of the company tc raisc the price of their sheares to a
'safer! level and on their ability to enlist the support of their

shareholders.

The inelusion of the valuation ratio in the managerial
utility function was justified on the basis of three considerations,
First, it is likely that the market valuaticn of a company in itself
may directly affect managerial utility. Because policies must affect
the price of the company's shares, managers nay feel prestige zs the
result of healthy prices, as it mey be teken as a sign of ccnfidence
from the shareholders or they may feel loyalty to their sharehclders.
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Sceondly, share priccs may also affect the supplies cf finance, not
only from new issuss but also through their.effect on the strength of
the company's borrowing powsr in the bond market. Thus if nonagsars
desire growth of the firm, their utility may be directly affected by
unhealthy stock priées. In the longer run, if the limitations on
the supplies of oxternal finance prove inimiczl to expansion, other
firms will tend to surpass it in the market, Hence, financinal
policies nct fovouring growth do not have survival value. Thirdly,
the prices of the ordinary shares may affect the probability of the
firms being tcken over, Since it is usual for all op part of the
existing management to be displaced when a fimm is taken over,l7

the effeet cof the probability of take-over on managerizl security

is ohvious. .
\

While one may believe in the first two justifications for
the inclusion of share prices in the utility function, it is
difficult, if not impessible, to demonstrate this empirically.
First of all, only by the somewhat dubious technique of questicnnaire
“would it e possible to shed some light on the presence of a
managerial super-ego with respect to the price of their firm's
ordinary shares. Any inferences from such an investigation would
be subject te the usuzl methodological criticisms. Secondly, while
one uight be able to employ valid statistical techniques to examine
the relationship between share prices and growth, there would be
difficulties involved in the funetional identificationla and
therefore in the interpretation of the results. Specifically, when
regressing share prices on growth, one could not be sure the line of
causation was only ona way. In fact, it is likely that the rate of
growth of the firm's =zssets weuld have an important effect on the price
of its shares. A simultancous equaticn model is suggested as o
solution but it is difficult to think of any quantifiablc exogenocus
varicbles which could serve to identify the direction of causation,

It is possible, however, to test for the existence of a causal
relaticnship Letween the shepe price (valuation ratio) and the
probakility of Leing taken over, This will be considered in sections

III and IV below.




IIT THE MODEL

~uch of what has cen arqued above hes Leen lased on the
cssumption that the price of the firm's ordinary shares or its
valuation ratic directly enters the mana gerial utility function
through its causal rclationship with the lrodabllltj of Leing
taken over, ond hence with security, The primary dlfflculty with
the formulation of a medel to test the validity of this assurmption
is that the probalility of & fipm being taken over is a
non-observable parameter. All that is observable in 2 sample of
companies is whethor they were taken over or not taken over within
a given time period. The dichotomcus nature cf the data, however,
suggcests the use of a dummy variable taking on values of unity when

a take-over is observed and zero elsewhere,

Because the employment of a dunmy as the dependent variable
is somewhat uwcommon, it misht be useful to ~ffep some comments cn
its interpretation., This technique has hecen extensively explored
by Guy H. Orcutt and his associates at the Social Systems Research
Institute of the University cf Wisconsin.lg ‘men the dependent
variable takes a bi-valued form, unity may Le used to indicate tha
cecurrence of an cvont and zerc its nonoccurrence. By running a
multipl: regressicn of such values of the desondent variable Y on
scveral explanatory varizbles X, the calculaoted values of Y for any
given value of X 1ay be interpreted as an estimate of the conditional
probalbility of Y, given X. Thus in the present context, Y compute is
interpreted as the prebability of beinr taken-cver for any given
valuation ratio. -The intercept term is then the expected probalbility
of take-ovcr when the valuation ratio is zeroQ This technique is
very olmllnT to the analysis of the meen and variance of cells of data
with the use of the chi-square test when the cell probabilities are
functions of some unknown paremeters. For our purnoses, however,
regression analysis has scveral advantages. First of 211, it yields
paraneter estimates ond standerd errors, thus naking a more intensive
use of the datn and allowing the model to ¢ predictive. Secondly,
it avoids the difficulties which arise out of the use of the chi-square
test when therc are unequal cell fre equencies, Furthermcre, cxperience
with the use of the chi-square test has shown it to yield poor
approximations when the nurter of observations in a2 cell is small,
When formulating the model it was anticipated that this sjituation would
in faet occur. As a result, this estimating technique was rejected

in favour of multiple regression analysis.
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Another difficulty in the formulation of a testzble hypothesis
is the caleculaticn of the valuation ratio. Because there exists a
c¢ifferent valuation ratio for every merket price that prevailed during
the sample period, thc choice becomes somewhat arbitrary. The
problem is less dramatic although it still exists fop those firms
which have bcen taken over. It was decided in this casc to emnloy
the lowest valuetion ratio over the twelve months previous to the
first mention of a bLid. The pufpose of this lag is to avoid
picking up any stock market reaction to the bid and to allow for
the time thot would be required to prepare the bid. Thus the
valuation ratio would approximatc that which faces the bidder and
upon which he is assumed to act. Using the lowest valuation ratio
over the year previous to the »id may, however, be unrealistic in
sorz instances if for some reason the share price dipped temnorarily
and artificially to a low levcl. In order to partially avoid this
possibility, a second measure of the valuation ratic was employed;
the mean value of the valuation ratio for the twelve months previous

For those firms not tcken over, we were faced with the samc
problem, though of a greater magnitude. If the inverse relationship
between the valuation retio and the probatbility of take-over existed,
then it seemed reasonable to suppose that the measure of the valuation
ratio employed for firms taken over would be somewhere near the lowest
that had existed in the recent history of the firm. In order to le
consistent with the data, the valuation ratio for firms not taken over
was calculated at the lowest level it had reached during the sample
period. fAgain a second measure was employed - the lowest annual mean
value of the valuation ratio during the sample period - to avoid the
possibility that the first measurc represented a temporary and artificial

low,

In formulating the model it was soon realised that = third
category existed in addition to the occurrence or non-occurraence of a
take~-over. There seemed to have “ecn a sirmificont number of
unsuccessful take-over hidz made during various periods sincc the werp.
On the Marris data, the proportion of unsuccessful to successful
take-overs was approximately one-third. From the discussion in
Sections [ and II above, it would be a mistake to ismorc these For
several reasons. First, any bid, whether ultimately successful or
not, is likely to significantly affect manarzerial utility if it

involves mancgers in taking the sort of defensive action described in
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note 165 or in terms of the theorctical utility function, if it

forces management to alter the policies Cdesigned to maximise the

rate of growth. Secondly, since our prime concern is the relationship
Letween the valuation retio and the probability of take-over, it would
be a mistake to ollow whatever influences the likelihood of the bid
being successful once it is made (such as the ability of firms to

fight a teke-over bid), to he included in z disguised form in the
rclationship. In any case, the argument for the effect of take-over
hids as opposed to actual take-overs on managerial utility is only

slightly less convincing.

The inclusion of tzke-over bids in the dependent variable
could be handled hy allowing thc dummy to take on three values.
But this reﬁuires the ability to assume a system of weighting
toke-cvers, take-over Lids and non-take-overs, according to varicus
different valuation ratios.  Since there is no a priori reason to
assume that whatever enables a firm to aveid take~over onece it has
been bid for will necessarily be reflected in the pre-bid level of
the valuation rotio, allowing the dummy te take on arkbitrary values
such as 0, 1, 2 or 0, 1, 10 would be without justification. It wes
decided therefore to run the regressions twice, once in terms of the
probability of being taken over and agein in terms of the probability
of experiencing a take-cver bid (both successful and unsuccessful).
The valuaticn ratio for those firms experiencing unsuccessful take-over

Lids was calculated in the same way as it was for those actually taken

over.

With respect to the two measures of the valuation ratic and

the inclusion of a regression with take-over bids, it seems reasonable

on grounds of statisticol methodology where no single method of measurement

suggests itself, to let the cdata identify tHz best method according tc
the fit. For this reascn, a third measure of the valuation ratio was
constructed from a combination of the two columns of dato. For firms
cxperiencing a take-cver bid (both successful and unsuccessful), the
lowsst valuation ratic was used, while for firms not taken over, the

lowest annual mean valuation ratio was applied,

The mcdel was constructed on the assumption of a linear
relationship Lotween stock market valuaticon and the probability of
take-over because there is no basis with which to justify a curvilinear

term. The addition of other variables to act as 'shifters' such as
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the rate of growth, profitibility, the liquidity ratio and the
retention ratio was ccnsidered, but cn the basis of tho thecry
developed in Scetion I we weould expect their effects on the
prohehility of experiencing o takc-over bid to be felt via the
valuation ratio and not cn their own. For this rcason they

wore not included.  There is, however, the possil:ility thot the
size of o company may affect its probability of expericncing a
take-cover Lid, For cxample, one might expect small conpanics to
be swallowed up even though their valuation rotics wors not
dangerously low, while with very lorge companies, no matter hew low
their valuation ratic, there might not e a bidder availahle with
sufficiently lerge supplies of finance to make an offar, On this
reagonineg, the size of a company, calculoted from Lalance shest data,
was added to the basic relationship as a 'shifter'. The final

functional relationship that is to be tested then is of the form:

Y. = a+ DbV, + cS, + u,
i i ol i

where Vi is the relevant measure of the valuation ratio: Si is the

size 'shifter'; wui is the stcchastic error tern; and Yi is the cdumy
variable indicating the occursnce or non-occurrence cof cither z takc-over
or a take~over hid. The sulseript i relates to observations in the
sample of firms where i = 1, 2, ..., 250, The choice of the length

of the samplc period is critical tc the interpretation of th: porameters
of this model. The longer the period of chservation, the crecter will
ba the probadility that a firm will experience some sort of take-over
threat during that period. The sample of firms was examined over the

6% yvear period January 1961 to June 1967,

In the following section we will prasent an account of the
empirical analysis of the model, including a discussion of the practical
problems encountered with the collection and interpretation of the data,
a description of the estimational precedure, an 2nalysis of the rosults

and some suggestions on how this test night be improved upon,







1V ANALYSTS AND RESULTS

The Data

A stratified sample of 250 firms quoted on the London Stock
Exchange was penerated with tho usc of tables of rendem nunters.
Such types of sacurities as Banks, Forcign Investment Trusts and the
assorted foreigm mining and agriculture were eXcluded so that the
population can be regarded as what is Lasely termed !Commcrcial and

Industrial’. The sample was taken from the Finaneizl Times, Januany'

2nd, 1961, from 2 total of 1153 quoted companies.  This scurce is
sorewhat unsatisfactery becausc the 'Commercial - Industrial!

classification in the Finonecial Times is itself an approxinatcly 4C

percent sample of the total number of Commercizl - Industrial quoted
companies. The other 60 percont are typically small companies

(less than £1 million assets). Their omission may significantly

affeet the importance of the size 'shifter' in our moael.  There is,
however, no other available scurc: frem which companics in existence

in 1961 could lLe¢ samploed. Twenty~twe of the firms were re~laced

from the original sample for various roasons, including discoopearance
through wind-up, stecl nationelization, merger (under the definition

on page 3), and take-over nrevious to 1961, where somc shares were
still outstanding on January, 2nd, 1961. The finai samplzs of 250

firms was made up of.199 flrns\vho had not expericnced a take-cvar bhid
and 51 who had, of wh1cn’38 were successful. Vhile it was not too
difficult to identify successful take-over Lids, there was no systematic
means availalle with which tc uncover unsuccessful take-over bids.

Those unsuccessful bids that do appear in the sample date were discovered

by examining past issues of the Financial Times, Investers Chronicle

and the Stock Exchange Gazette. It is recognisced that this is an

uncertain means of obtaining the required information and as such there
is no guarantee that the list of unsuccessful take-overs is cemplete.
The time period over which the 250 Firms were examined ran from

January 2nd, 1961, to June 30th, 1967.

The valuation ratios were computcd in the manner desceribed in
Section III above, In 21l cases the denominator was the net assets per
ordinary share for the relevant yeér, while the numerator was cither the
low or mean share price for the same year, The variable for size was
derived frem balance sheet data representing the book value of the eomzany
net of depreciation and current lizbilities. All statistical data wos

_ . ‘ e . 20
extracted from EXTEL Ordinary Service and fuxiliery Service cards.
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Somc interesting foaturcs emerge from 2 cursery examinztion
of the data. First cf all, as misht be exvected, the mecan value of
the valuation ratios for all companies centres approximately on unity,

For the valuation ratios computed of the 6} vear lows the mean was

0.8934; frr the lowest annual nmesn value, the mean was 1.1763; and

for the combined deta (i.e. lowest annuel mean for non=~take-over hids
and lowest value for tske-overs plus take-over bids) the mean was 1.126.
Sceondly, it appeared to be possitble for compenies with very low
vzluation ratios te survive for a 61 year period.  Ten firms!
valuation ratios had dipped to Lelow 0.3 without exnericneins a
takc-over raid and the valuation ratis of fourteen firms had

persisted for a year or mare at less than 0.5, aprarently without
cxperiencineg @ take-over kid. Thirdly, only two of fhe thirtv-cisht
take-overs had valuation ratiecs greater than the mean for the sample,
while in throc of the eleven unsuccessful take-over Fids the valustion

ratios exccoded the semple mean,

Lstinaticnal Proccdurce

Twelve singsle cquation, least-sauares regressions were run
using the nlternotive measures of the valuation ratio, with and
without the variable for size, aczinst the denondent variakle, first
includin;; only take-overs and'seccndly with Leth toke-ovors and

unsuccessful take-over bids., The definitions of the vapiahles arc gset

/]

out balow.
Y1li - a dummy varizsble teking the values zerc for the non-cccurrence
of a successful take-cver and unity for ths occurrence of o
successful teke-over.
Y2i - a dwmy variable takine the values zers Ffor the ncn-occurrence
of @ take-over 1id and unity fer the nccurrence of a take-over

or on unsuccessiul toke=~ver 1Hid,

X

81 - @ variablce for size defined

f

=

-

as the

2ok value of the comrony

net of depreciation and current lial.ilities.

V1i - the veluation ratio mecasured at its lowost level durinz the
neriod for these ccmmanies not expericncing a take-cver lid
and its lowest level in the year previcus te the Lid for

those companies which expericnced a toke-ovar Lic.
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V2i = the valuaticn ratioc measuped at the lowest mean value for
those compronies not expericneing a take-cver bid, and at
its mean value in the year previous to the bid for those

compenies which experionced a toke=-over bid.

V3i - the vnluation ratio ncasured at the lowest annual mean
valuc for those eompamies not experiencing a take-over
Lid and at its lewsst value during the year rrevious to
the bid for thusc companies which exparienced a take-cver

})id_o

Results

The results of the varicus formulations of this mcdel are
sct out in Table I and Tahle II. Takinz ns & rough measure of
statistical sisnificance that the perameter estimate must le ot least
twice its standard error,zl all formulaticns cf the medel incdicated
a sirnificant inverse relationship letween the valucticn rotio
(V1i, V2i ond V3i) and the probability that 2 firm will axperience
& teke-over bid (¥2i) or octually he taken over (Y1i) durin- the 61
year sample pericd. In no equation does the size verialle (Si) cmerpe
as significent, thoush it co sistently takes cn the exnected netative
sign. In comparing Talles I anc 1T, 8i is shown to L¢ larger than
its standard error when only tcoke-overs arc usad as the dependant
vapiable, Lut Locomes smaller than its standard errcr when unsuccessful
teke-overs arc included.,  Thus, the results ney indicote that while
sizc is an wnimportant influcnce on the protability thet = firm will
oxperience a take-over Lid, it nmay Le importaat in determinins
vhether or not the tid will in faet e fuccessful. One 12y eoncluric
from this that the size of a firm is relatsd to its alility to taks
Jdefensive action against o roider. Tt also may be truc that the
lorger the firm Lid for, the mere likely the tid will be feilod hy
counter-bids from other firms in the industry sccking to rrevent
the raider from increasing his shore of the market.  Furthernore,
Locause the sample was obtained frem z truncated size distributicn in
which the smaller quoted corpanics were excluded, it may Le thaot the
parameter estimate of Si of the "tpuo! population of all nuoted ccrpanies
would prove to be significant. That is, it seems likecly that the
exclusion of suall cowpanies from the sample was &t least particzlly
respensible for the cffects of company size not having om important

impect on the proLability of take-over.
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In nene of the regressicn equations was the explanatory power
of the valuation ratic very impressive. The highest R2 achieved was
just over 10 percent in the equation relating V3i and Si with the
probalkiility of experiencing o take-over bid.  That is, at best,
variations in the valuction retio and size explained only 10 percent
of the tetol variation in the dependent variakble, V3i preved to be
the supericr measure of the valucation ratio as the R2 associated with
V2i and V1i were cpproximately a third of the.R2 assccinted with V3i,
The inclusion of unsuccessful take-over Lids only marginally improved

the R2 betwcen Tal:le I and Talle II.

The size of the intercept term is 2s was expectcd from an
exanination of the data. We already noticed that no matter how low
their valuation ratio, some companies were not taken over, cr hid for.
The interprctotion of a constant term of ,4110 (Takle 1I, equation 3)
is that at a zero valuation ratio = compzny has a 41 percent probability
of experiencing a bid, or nearly a 60 percent chancc of avoiding the

disutility of a take-over Lid - as measured in the sample pericd.

Other Varizables

Judging from the low % in 211 the atove regressions it is
obvious that other facters are influencing the nrebability that o fi;ﬁ
will be raided., One obvious candidate is the industry classificatioﬂ*\
of the firm, In industrics such 2s breweries, machine tools, food
shops, soft drinks, small electricals, and motor components, take-covers
have Leen procceding at a swift pace, while in others they have Leen
virtually unknown. The raticnale for including such a variable would
be either that some industries had a greater supply of rziders than
others or that a technical innovetion within the industry had recently
rade large-scale operation morc prefitable. One way to spebify a
varinble for the industry is to include a string of dummy variables
in the functional form. This was not possible, however, in this study
because the sample was toc small to give enough chbservations to each
dumy for sensible industry classifications. Using something like the
Yinistry of Lalour's Standard Industrial Classification would be

unsuitable because of its excessive generality.

Another possibility is tc attempt tc include the industry
cffeet in the cquation by way of concentraticn ratios; such that the
grecter the concentration and hence the supply of raiders, the more
likely that a take=oVer would bé attempted. [ varizble of this sort
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would he superior to a dummy because ~f the interpretative power
that could e attached to it. Agein, this was not possible becouse

of the liritations imposed by the size of the sample,

A third possibility is to specify a yearly timc 'shifter!
in dummy variable form.  While thore is little evidence to support
the commonly held lelicf that the incidence of take-overs varics
with the trade cyclc-,22 such a variable might still prove
significant if it picked up other influences such as chanzes in

Government policy towards business.

Finally, one could explicitly specify those variables which,

under our theory, arc supposed to affect the vzluation ratio such
as the rctention ratio, the liquidity ratio, profitabilitv and the
rate of growth. If our okject was simply to predict the occurrence
of take-overs, then the includion of these variables would be
justifialle, To do this here, however, wculd represent 2 daparture
frem our contral purpose, which is to teat the validity of the

hypothesis within the thecretical context of utility maximizotion.

£11 tae abeve hynntheses are being examined with respect
to 211 quoted U.K. companies in a study currently in progress.
The primary emphasis will be to construct an eceoncmetric nodal of
take~overs, disagrregating to the industry level, in an attempt to

explain the ocecurrence of taole-overs in the light of the industri=zl
4 3

Q

structurc. In nddition, the choracteristics of raiders, th
factors which dotermine whether or not a bid will be succossful and
the effect takc-overs hove had on the industrial structure will be

examined.
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V__ CONCLUSIOHS

Because the results of this cnquiry zrc rather agnnstic, the
scope c¢f the concluding remarks must be somewhat limited. Navertheless,
T thiak scveral tasks have been accomplished. First of all, the rcsults
have tended to confirm the Marris hypothesis that the firm's valuation
on the stock market, which is itsclf to some extent the result of the
firm's financinl policies, is likely to have some feed-lack as
managerial Lehaviour via the security compcnent of the managerial
utility funection. As such, our study lends confirmation to the
increasing lody of data supperting the validity of the behavioural

revisions to the theory of the firm.

The low explanatory power of the valuation ratic was almost
bound tc result frem the sort of cross-scetion samnling that was
employed beecause spacial variations are typiczlly more pronounced
than, for cxampls, variations thrcugh time. It would Le overly
optinistic to cxpect any theorv deseribing a wide spectrum of
behaviour to do much merc than suggest important influences on that
behaviour. This, as has becn shown, the theory has accomﬁlished.
lFurthermore, the probabilitics of take-over which have been gencrated,
are objective prolabilities based on the historical occurrence of an
event, If managers arc 'mini-maxers' they may associate a much higher
subjective probalility of take-cver with o given valuation ratic
beecause of the regret attached to being taken over. In essence,
thouzh the 'oljective' probability of take-over may Le linenrly related
to the valuation ratic, the subjective rrobability, reflecting its
cffcet on managerial utility, may be curvi-linear. Thus the low R2
associated with our objective relationship nay actually under-estimate
the subjective effect low valuation ratios can oxert on managerial
utility. Furthermere, if menzagers regard the other ochjective influcnces
on the probalbility of take-over as randoim, unknown, or unaltereble {-s
the industry classification reflecting the supply of raiders or the
degree of,éoncentra;iqn) they are 1likcly to see their security =s
dependent upon the one-variable they do have the power to influence -

the valuotion ratio.

ith regard to the discussion in the introduction concerning

the possibility of incorporation take-overs into a theory of investment

decision, our results tend to confirm the inappropriateness of such a
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theorcetical approach. The primary chstacle to any theory of take-over
has ~lways been its unwillingness to fit into a single mould. To
attempt to analysc it sclely in terms of =~ portfclio menagemont

pelicy would be to perpetrate the same cvrcer as those who choose

to analyse take-overs solcely in terms oFf a monopoly probleim. This,

I think, has been adequetaly demcnstratos by the weak fit of the
relation between the seliing price of o tira's assets and the

probability that in fact it will be purchased.
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FCOTNOTES

“*This paper was sulmitted as rartial fulfillment of the rcquirements
for an Nelo At the University of Yarwick. I am aroteful to Dr. K.
Cowling who mada numercus helpful comments during thce writing and
revision of this naner =nd to Iobin Marris, John Williamson and
Professer F.G. Pyatt whe offered suggostions on 2n earlicr draft
of this peper.

1) J.t. Harkham, 'Survey of the Ividence and Findings on
Mergers', in Fusiness Concentration and Price Policy,
Naticnal Bureau of Economic Research, Princeton University
Preos, 1955.

2) After examining the evidence larkham, Ibid. p. 180, reached
the conclusion that relatively few U.S. mersers had
moncpelizotion as their geal. In approximately one-fifth
of the larger combinations between 1887 and 1304 moncnoly
cen l:e unquesticnably identificd as the goal, lut since
then it appears to have played a dormant role. The nost
important single motive appears to have Leen nromotional
profits, but a large number have simply reflected crdinary
business transactions among entreprencurs or market
adjustments to technical innovatiens.

3) R.L. illarris, 'Incomes Pclicy and the Rate of Profit in
Industry', in ianchester Statistical Society, Dec. 1964,

4) Hell and Hiteh, 'Price Theery and Business Behavicur!',
Oxford Economic Paners, No. 2, 1939,

5) R.L. Marris, The Economic Theory of 'Managoriel' capitalism,
ltaemillan & Co. Ltd., London, 1964,

6) C.E. Williamson, The Lconrcmics of Discretionzry Eehaviour:
Honagerial OLjectives in a Theory of the Firm, Preontice Hall,
Inc., M.J., 1964,

7) There is littlce agreement to be found in the literaturc as
to what consistutes a merger. Early tatuletions of mergers
in thc U.S. included cnly thos: which in the eyes >f the
researchers loumed large in the world of Lusiness zné none
involving a capitalisatirn of less thon 61 millicn. The
bizses towards conclusions -=bout monopely and mercer are
obvicus.  Nevertheless, most commonly, merger is tzken to
be the general term applied to ony sort of integrative »rocess,
while take-overs or acquisitions are a2 sulsct of this
population usually displaying the above charactecristics.

8) . Some attempts have been made in this direction hy pestulating
lexicographic or disercte utility functions which rank geods
by some critericn and a2ssert that those of - lower reonk rrovide
no utility until those of a higher rank have rcached scme
critical or minimum level. For a discussion of the

G possibility of incorporating this notion in the Marris model
fce Dpage 6 above,







g)

10)

11)

12)

13)
)

15)

16)

=2 =

See D.R. Iolerts, Exccutive Compensation, Glencoe, 1959,
Polerts carrics out cress=scction regression studies with
U.S. data and finds that mcasures of size, in contrast to
profitability, explain most of the inter-firm variances
in exccutive compensation rates. fis required under the
Companies Act, 1965, this data will soecn be available for
the U.K.

Ibid. Roberts found that in a sample of 500 corporate
nfficers, only one in seven had changed firms since
becoming an officer, and on average each had onlv 2}
employers since the beginning of his carcer.

Defined as the ratic of debt to sross assets.

See H.A. Simon, licdels of lian, New York, John Wiley & Sons,

0.E. Williamson, op.cit. p. 23.
See pages 5 and 6 above.

5i recent example of this is the Showerings hid for I.D.V.
which has been foiled partly duc to Watney Hann's purchase
of 17 percent of the I.D.U. shores. This made it more
difficult for Showerings tc amass the necessary controlling
interest, and at thc same time drove the price of the stock
up from a low of 11/6d to just below the revised offer

of 23/31d.

See S.C. Hayes, III and R.A. Taussic, 'Tactics of Cash
Take-over Bids', in Harvard Busingss Roview, ifarch - April 1967.
The authors descrilbie seven methods which have Leen successfully
employed in the oppositien of take-over Lids:

1. Split the stock - which has the effect of not only increasinz
the price of the stock for psychological rcasons (reople
regard a split as an extra divident) thereby rcducing the
premium over the pre-Lid market price, but alsc makes the
prenium looic smaller,

2. Raise the dividend - one-third of thc companies in their
sample used this tactic. This strategy is designed beoth
tc win shareholder confidence and to drive up the price
of the steck.

3. Repurchase shares - with surplus cash or even lorrowed
fimds, This will tend teo drive up the market price and
reducc the number of shares in 'nervous' hands.

4. Secure outside assistance - either from consulting firms
or other firms in the industry who may be anxious to
prevent the bidder from increasing his market share.

5. Launch a publicity campaisn -~ tc encourage stockholders
not to sell at an 'unfair' tender price.




o



17)

18)

19)

20)

21)

22)
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6. Legal action - threatening to bring into bear federal

enti-trust laws or simply threateniny to impose law
 suits on the grounds that the hi“der is disrupting

the regular operation of business by asking for
stockholders' lists and so forth. A further
pessibility is te create a situation where anti-trust
or other rceulateory statutes become a factor Ly
acquiring 2 ccmpany which competes with the bidder.

7. Countercctive take-over - of a third company and
paying in stock. This reduces the proportion cf
stock the Lidder has acquired znd places a large
block of shares in more friendly hands.

Sec 'How Managements get Tipped Cver', Fertune, fay 1959;
'Pirates by Proxy', lanagement Review, Dec. 1957; ‘Hew
HWell-Bred Investors Overthrow a llancgement', Fortune, May
1959, '

An equation in a system is said to be identified if it is
not possible to derive from linsar combinations of the
variables an equation in terms of the same variahlas.

G.H. Orcutt, !li. Greenberger, J. Xorlel and A.M. Rivlin,
Hicroanalysis of Sociceconomic Sustems: 4 Sirulation Study,

Harper & Row, New York, 1961. JAn account of this technique
can also be found in J. Johnston, Econometric “fetheds,
McGraw-Hill, 1960, pp. 22u4-228, o

Worksheets arc available upon request.

This approximately corresponds to the 5 percent protability
level.

For a surmmary and analysis of the cvidence for the cyclical
behavicur of mergers see J.W. iizrkham, cp.cit., pp. l46-54,
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