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Corporate Inefficiency and the Risk of Takeove

“Corporate raiding” has been a permanent feature of the American corporate landscape
since the mid-1800s (Pound (1992)). In recent decades, mergers and acquisitions have played an
increasingly important rolein alocating resourcesin the US economy. It took only thefirst five
years of the 1990s to complete the same number (about 23,000) of mergers and acquistions as
were donein the entire previous decade (Mergers and Acqui stions, September-October, 1995)
and the value of takeovers inthe peak years of each decade equaled about one-fourth of GNP
(Fortune, March 2, 1998.) Such aprominent roleof takeoversin reall ocating control over
capitd in the US economy has given rise to avigorous debate over whether takeovers actual
improvetheallocation of resources. This debate has focused on two issues. the pre-takeover
performance of targets and buyers and the post-takeover changes in performance. The purpose
of this paper isto reexamine empirica evidence on the pre-takeover performance of targets.

Earlier studies of determinantsof therisk of takeover have not yielded consistent
conclusions concerning the efficiency of targetsrelative to non-target firms. Ravenscraft and
Scherer (1987) argued that, prior to the 1980’s, targets were often more profitable than non-
target firms, Billett (1996) suggested that they were equally profitable during 1977-1986, and
Cheh, Weinberg and Y ook (1999) presented evidence that targetsin 1985-1993 were less
profitable than non-target firms. Using ameasure of market valuation (market-to-book, Tobin's
g, €tc.) asaproxy for performance, some studies report that the performance of targets was not
significantly different from the non-targets prior to the 1980's (Mueller (1980), Palepu (1986))
and during the 1980’ s (Powell (1997), Ambrose and Megginson (1992), Cudd and Duggall
(2000)), while others report a relatively lower valuation for target firmsinthe 1980’ s (Hasbrouck

(1985), Mérck et. al. (1989), Davis and Stout (1992), Cheh, Weinberg and Y ook (1999)). *
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The present study, based on the 1980-1997 sample of nearly 900 Fortune 500 companies,
advances the findings reported in the literaturein severd ways. First, our results suggest that a
Fortune 500 corporation faces asignificantly higher risk of takeover if itscost performance lags
behind its industry benchmark. Second, the effects of variables capturing cost inefficiency,
relative to industry benchmarks, on therisk of takeover appear to be remarkably stable over the
nearly two decades spanned by the sample. Third, once cost inefficiency isaccounted for, the
paper failsto find consistent evidence for the effects of other conventionally used performance
measures, such as profitability and g, onthe risk of takeover. These results suggest that a
variable capturing cost inefficiency, such asthe industry-adjusted cost per unit of revenue used
inthis paper, may be an important determinant of the risk of takeover in its ownright, rather than
just as ameasure of inefficiency standing infor profitability. Thus the paper proposesthat the
industry-adjusted cost variable should be included in models of takeover risk.

We interpret our results following the distinction between revenue and cost restructuring
advanced in the context of privatization in trangtion economies by Grosfeld and Roland (1997),
Frydman, et al (1999) and Frydman, Hessel, and Rapaczynski (2000). Once the model includes a
proxy for cost efficiency, other perf ormance measures captureinefficiencies mostly related to the
revenue side of a firm’'s operations. Thus, we conjecture that the strength of the cost variables as
determinants of the risk of takeover stems from arelatively greater predictability of post-
takeover gains from cost restructuring of apotentid target, as compared with predictability of
gains from revenue restructuring. Moreover, the temporal instability of the effectso
performance measures, such as profitability or g, on therisk of takeover may berelated to the
ephemeral and firm-specific nature of revenue restructuring opportunities, such as developing

new technologies, or restructuring products.



In addition to examining the effectsof various performance measures, the paper also
investigates the effect of firm size on therisk of takeover. Prior analyses of takeovers have
suggested and often found that size has anegative effect ontherisk of takeover. (See, for
example, Singh (1975) and Hasbrouck (1985).) Thisnegative effect of size on risk has been
attributed to the difficulties in financing larger takeover transactions. However, size may also
have a podtive effect onrisk, and the specification of our model has been designed to test for
such a possibility. Since the cost variable includes overhead costs and the post-takeover cost
restructuring islikely to entail economies of scale, themargind increase in size tends to enhance
the potential for post-takeover savings in the cost per unit of revenue. Thus, the effect of size on
the risk of takeover can be postive or negative and it is expected to vary over time depending on
the relative strengths of these two opposing effects. Evidence presented in this paper appearsto
be consistent with this interpretation: whilethe effect o firm-size onthe risk of takeover i
always significant, the magnitude and the sign of this effect issignificantly different across the
time periods of this study.

Finally, this paper empl oys statistical methodology, the Cox regression model, which is
particularly appropriate for the study of atime-varying risk profile. The literature on takeovers
has predominately used |ogitic and probit regressionsto analyze takeover data. ® These
technigues estimate the probability of takeover over afixed period of time asa function of a
firm's characteristicsin the beginning of the period. As such these techniques are not suitable for
the investigation of thetemporal profile of risk. In contrast, the Cox model isadynamic
technigue, which incorporates time-dependent covariates and estimates the hazard rate o
takeover at any time of the study period as afunction of these covariates. Moreover, the

formulation of the model dlows for the possibility of changing effects of these characteristics



over time, aswell asfor the dependence of the effects on the levels of these characteristics.

The other notable feature of the Cox regression model, as compared with the logit and
probit models, isthat it accommodates right censored and | eft-truncated takeover times. Since
the firm that has not experienced a takeover during the period of the study may betaken over
withinayear of the end of the study, inconsistent conclusions from the estimation of logit or
probit models are likely to result merely from differencesin the end points of the studies.

The paper is organized as follows. we begin with a description of the sample, definiti
of performance measures and analysis of descriptive statisticsin Section|. Section Il introduces
the Cox regression model inthe context of atakeover analysis and discusses its advantages over
other methods used in the earlier takeover studies. The results of estimation of alternative
specifications of models of the risk of takeover are presented and discussed in Section 111.

Section IV contai ns concluding remarks.



|. THE DATA
A. The Sample

The present study is based on asample of firmsthat were included in a Fortune 500
ranking of US corporations in at least one year between 1980 and 1997. There were 1,092 firms
in the Compustat files ranked in the Fortune 500 in at least one year during that period.
Cooperatives, subsidiaries and other non-publicly traded companies are excluded as they do not
have figures for market value and are not srictly subject to atakeover aswill bedefined here.
Financial firms are excluded because their accounting statements are not comparable to operating
companies. Regulated firms (railroads and public utilities) are excluded because of restrictions
on pricing and rates of returns. After excluding the types of firms listed above, there were 938
firmsranked in the Fortune 500 in at least one year between 1980 and 1997.

Takeovers are tracked for each year from 1981 through 1997. A takeover is atransaction
inwhich one firmis subsumed into another, i.e., where acomplete change of ownership occurs.
The study examined every firm in the sample to determineif that firm was involved in a takeover
rather than relying on one listing of takeovers. The firs source was the deletions list provided in
Fortune’ sannual issue. This information was supplemented with Mergers & Acquisitions
Almanac, CCH Capita Changes Reporter, Moody’s Industrid and Transportation Manuals
(corporate higory), Hoover’'s Corporate Profiles and the footnotes and deletion codes to
Compustat. There were 318 firms identified as targets.

All performance data from 1980 through 1996 and the SIC industry codes are taken fro
the Compustat files. Data for the year prior to takeover for 57 targets came from Moody’s

Industrial Manuals and SEC reports, when it was not available in Compustat. Theyear prior to



that being supplemented was checked to be sure that the reporting conventions are the same as
those used in Compustat before any observations were added to the dataset.

Industry adjustments are based on the median performance for each year of active firms
in the Compustat Industrial® files with the same 2-digit SIC code. ° We required a minimum o
10 observations for each industry-year for the industry adjustments. Lack of industry medians
reduced the sample to 896 firms and 276 takeovers. (A count of firms and targets for each year in
our sampleis presented in Table Al inthe Appendix).

Some target firmswill continue to report financial datato Compustat after atakeover if
they have debt securities that remain publicly traded. Observations on known targets that post-
date atakeover were excluded from our data set unless and until the firm’s common stock was
re-issued to the public. Most of thefirmsin the study with initial public offerings after 1980
released one or two years worth of datato Compustat for years prior to the public offering date.
Becausethose firms are not “at risk” before their initial public offering, those observations were
also excluded from the analysis. Our dataset contains 10,784 observations.

Each firm is assigned to one of six sectors based onitsindustry: basic resources, cyclical
consumer products, non-cyclical consumer products, energy, industrial andtechnology. The
sectorsfollow the definitions used in the Dow Jones Stoxx Index and are used to control for
sector-specific effects onfirm performance and the risk of takeover. The difference between the
2-digit SIC code industries and the sectorsisworth noting. SIC industry codes, even at the 2-
digit level, are specific enough that different codes are assigned, for example, to clothing
wholesalers and clothing manufacturers. Sectors, on the other hand, would gather all firmsinthe
clothing industry together (cyclical consumer products). The industry adjustment is meant to

make firm performance comparable across industries. Wholesalers and manufacturers face
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different cost structures, so that an adjustment based on the SIC codeis appropriate for measures
of performance. Descriptionsof the sectors and the sectord distribution of sample firms are
summarized in Table | below and Table All in the Appendix.
B. Performance Measures and Descriptive Statistics

The simple annual hazard rate, defined asthe number of targets as a percent of the
number of firmsunder study each year, is displayed in Figure 1. A striking featureof Figure 1 is
that the hazard rate precipitoudy fallsafter 1988, after increasing, albeit at a decreasing rate, in
the earlier part of the 1980’s. Indeed the average hazard rate of 3.4% per annum for the
subperiod 1980-1988 is over twice as large asthe average annual rate of 1.6% for 1989-1996. In

view of this apparent structural break in 1988, we will present the descriptive statistics for the

Insert Figure 1

performance measures used in this paper for the subperiods prior to and post 1988. approximetely here

Inwhat follows, we investigate the effects of the following five measuresof corporate
performance on therisk of takeover: net profit rate, operating profit rate, cost per unit of revenue,
labor productivity and a proxy for Tobin’s g. Tablell below contains definitions of these
variables. In order to gauge the performance of afirm in our sample relative to similar firms, our
study actually uses the industry-adj usted measures of performance: for each measure, the
industry median (computed as described above) issubtracted from the observation on afirm's
performance measure.® Moreover, inferior performance of a firm relative to industry standard

] _ o Insert Tablell
signals the potential for gainin atakeover. approximately here

We use two measures of profitability in our hazard models: net profit and operating
profit. Net profit (net return on assets) issimply net income divided by total assets. While net
profit accounts for income and expenses from activities other than the production of goods and

services, operating profit deducts only costs and depreciation from tota revenue. In essence, the



difference between operating profit and net profit measures firm-specific cash managemen
activities (use of leverage, interest income and expenses, etc.). To measure the profitability per
unit of capitd employed, both measures of profit are scaed by assets. ’

Although a shortfall in the industry-adjusted profitability sgnalsinefficient use of
resources, such shortfall islikdy to be an uncertain measure of a potential gain from atakeover.
Beyond the well-known accounting problems @ it is generally difficult to ascertain the extent and
type of, aswell as the payoffs from, restructuring activities required to raise the profitability of
the target. Thisisespecialy the case for restructuring revenue generation (through activities such
as discovery, development and introduction of new product groups), which isinherently oriented
toward anticipating future decisions of other agents (customers and competitors) and, thus, it is
not only risky, but also subject to risksthat are hard or impossible to compute on the basis of past
history. In contrast, cost-cutting restructuring measures are often a matter of discipline and
relatively standard procedures, with outcomes that involve relatively predictablerisks®

Earlier literature interpreted measures such as cost per unit of revenue as proxies for cash
flow or profitability.’® The foregoing argument suggests, however, that cost efficiency relative
to the industry standard may provide arelatively reliable measure of the prospective gain from
post-takeover cost restructuring of atarget. Therefore, the industry-adjusted cost per unit of
revenue may be an important determinant of therisk of takeover and it should not be necessaril
considered as just a proxy for profitability. ™

Labor productivity is an alternative measure of efficiency inthat it measures output per
unit of labor. Productivity is measured as sales (in 1980 dollars) per employee. Where costs

measure the efficient use of all inputs, productivity measures the efficient useof labor. *



While the measures described above are based solely on accounting data, our fifth
performance measure is based on market valuation. Theratio of (market value of common stock
plus book value of preferred stock and debt) to total assetsisoften used asa proxy for Tobin'sq
and it isintended to capture any intangible value the firm may have, beyond the value of its
physica assets.

In addition to the five performance measures, we will use revenue (net sales) in constan
1980 dollars as a measure of the size of firmsin this study. ** Beyond controlling for firm size,
the deflated revenue variable also provides information, complementary tothe cost per unit of
revenue, on the potentia gains from atakeover of arelatively inefficient target ** In earlier
studies, the significance of the size variable was often related to financing constrai nts of the
takeover transactions.™ Both of these interpretations motivate our use of the unadjusted, rather
than industry-adjusted size variable in our hazard models °

Table Il below presents descriptive statistics for the measures of performance and size
used inthis study. Since the hazard models are estimated using annual data over seventeen years
and tables of annual measures would not be particularly informative, we present descriptive
statistics for the two subperiods suggested by our discussion of Figure 1. 1980-88 and 1989-

1996.1" Furthermore, performance information for each firm is summarized by the average of the

Insert Tablelll

observations for a given performance measure during each of the subperiods. *® approximately here

Table Il presentsthe median industry-adjusted performance measures for targets and
non-targets inthetwo observati  subperiods. 1980-88 and 1989-96. Thetop haf of Tablelll
presents the performance measuresfor non-targetsin each of the two subperiods. Although the
profit measures do not point to unambiguous conclusions concerning temporal gainsin

efficiency by the non-targets (while operating profit suggestssignificant gains, the change in ne



10

profit isnot significant across subperiods, p-values equal 0.04 and 0.25, respectively), both cost
per unit of revenue and labor productivity measures indicate very large and significant (p-values
<0.01) improvements in the use of resources by non-targets during 1989-96 as compared to
1980-88.2° Thus, as suggested above, the profitability measures appear to be thenoisier
indicators of the short-run efficiency gainsthan moredirect measures of resource utilization such
as cost per unit of revenue or labor productivity

The bottom half of Table Il displaysthe performance measures for targets in each of the
two subperiods. These medians are further divided by the subperiod in which the firms were
taken over. For all performance measures except labor productivity, the relative performance of
targetsin 1981-89 is significantly worse than that of non-targets. “Later” targets, those firms
that were taken over during the second subperiod 1990-97, also underperform the non-targets
during 1980-88. This suggeststhat afirm’s performance may lag for some time before it
becomes a takeover target.

Similarly to non-targets, targets also improve over time. While the gap between the cost
performance of targets and non-targets widens substantidly over time, it remains unchanged or
diminishes for all other performance measures. Despite the narrowing of the gap between targets
and non-targets for the profitability measures, net and operating profit for targetsremain
significantly inferior to that of non-targets during the second subperiod, 1989-96.%° However,
the q measure is significantly worse for targets only in the first subperiod. The performance gap
substantially widens and remains highly significant for cost per unit of revenue.

In addition to performance measures discussed above, Table Il presentsthe statistics for
the size of firms. Aswe shall discussinmore detail in Section 111, it is important to note that the

relative size of targets and non-targets changes across the two subperiods: while target and non-
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target size are not Sgnificantly different from each other during 1980-88, targets are significantly
smaller than non-targets during the 1989-1996 subperiod.

In summary, astriking feature of the descriptive statisticsdisplayed in Tablelll istha
relative performance of targets and non-targets varies over time. The réelative performance gap
between targets and non-targets may gppear to diminish or not, depending on the performance
measure used in the analysis. This suggeststhat a successful modeling of the risk of takeover
may reguire not only the use of performance measures best capturing the perf ormance gap
between targets and non-targets, but also, even more importantly, the use of statistical models
and specifications dlowing for changing effects over time of performance measures and other
covariates on the risk of takeover.

[I. THE COX REGRESSION MODEL

The statistical model used in this study is the Cox hazards regression model proposed b
Cox (1972). Thismodel, because of its many features discussed below, has gained enormous
popularity in the analysis of survival datain biostatistics. Since takeover datain our study can be
interpreted as survival data, the Cox regression model offers a powerful tool for modeling the
dependence of therisk of takeover on firms' characterigtics, and of the evolution of that risk over
time. An exhaustive discusson of the Cox regression model may be found, for example, in
Kalbfleisch and Prentice (1980), Heming and Harrington (1991) and Andersen et al.(1992). The
first reference provides the most accessi ble discussion, whereas the other two are more
mathematically demanding.

The literature on takeovers has predominately used logistic and probit regressionst
analyze takeover data. These techniques estimate the probability of takeover over afixed period

of time asa function of afirm's characteristicsin the beginning of the period. As such these
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techniques are not suitable for the investigation of thetemporal profile of risk. The Cox model
estimates the hazard rate of takeover a any time of the study period as afunction of the history
of time-dependent characterigicsof afirm. It alows for the possibility of changing effectso
these characterigtics over time, as well as for the dependence of the effects on the levels of these
characteristics.

The other notable feature of the Cox regression model, as compared with the logit and
probit models, isthat it accommodates right censored and | eft-truncated takeover times. Thelogit
and probit models dichotomize the sample by atakeover outcome within the study period.
However, the firm that has not experienced atakeover during the period of the study may be
taken over within ayear of the end of study. Thusinconsistent conclusionsare likely to result
merely from differencesin the end pointsof the studies #* In contrast, the Cox model considers
such afirm as not having yet experienced atakeover, that isas having aright-censored takeover
time. The Cox model also accommodates delayed entry (left-truncated takeover times), that is, it
does not require that all firmsinthe sample arefollowed from the beginning of the study. The
requirement that all firms are to be followed from the beginning of the study would have
excluded over 200 firms from our sample. * The described features of the Cox model make it

particularly suitable for studying the variation of takeover risk over time.
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A. Description of The Model

Our, relatively brief, exposition of the Cox model will be in the context of thetakeover
data. Assume that al firmsin our sample areat risk for takeover andle T;, 1<i < n, bethetime
to takeover (survival time) of thei'th firmin the sample. For this study we identify time O as year
1980, and thusthe time to takeover is measured relative to year 1980. The time to takeover of the
i'thfirmis assumed to depend on avector { X? (1), O<t<T;} of itstime-dependent characteristics or
covariaes. In the Cox model the relation between the timeto takeover and the covariates is
modeled by specifying the form of the conditiona hazard function of atakeover time. The

conditional hazard function of a takeover time T;, A(t]Xi(t)), for given covariates, is defined by

AEXi(D) = AMg P(Ti<t+At| T2 t, X(1) / At )
It is seenfrom (1) that for small At

AtXi())At = P(Ti <t + At | Ti =t, Xi(t)),
and thus A(t]Xi(t)) is approximately the probability that afirm experiences a takeover just after
timet given survival till timet and given the covariates Xi(t). Here Xi(t) may be any suitable
function of the history of covariates up till timet, { X*i(t), 0<t<Ti}, but inmost applicaions o
the hazard models it is assumed that the hazard of failure at time t depends on the current values
of the covariates, i. e., that Xi(t) = X*i(t). Our specification o X(t) involves lagged values of the
covariates and is discussed below. The Cox hazard regression model specifies the following form
for the conditional hazard functi
A(t] Xi(1) = Ao(t) exp(B'Xi(1)),

where 3" = (B4, ..., Bx) isavector of unknown regression coefficients,Aq(t) is an unknown and

unspecified baseline hazard function, and 'X(t) isan inner product.
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Animportant aspect of the Cox modd is that, at any point intime, the ratio of the hezard
rates of takeover for two different firms does not involve the baseline hazard function.
Conseguently, inthe case of time independent covariates the ratio of hazard ratesstays constan
over time. For thisreason the Cox regression model is often referred to as the proportional
hazards model. The parameter exp(Bp) represents a relative change in the hazard rate resulting
from aoneunit increase in the value of thep’th covariate, holding all other covariates constant,

namely

explBo (<" + 1]
PP " epip, 0]

The baseline hazard function, Aq(t), gives the hazard rate for afirmwith covariates equd to O.
Since we use the cyclical consumer products sector as a baseline and we do not adjust the size
variable Ag(t) exp(Bsi=Sze) represents the hazard rate of atakeover faced by afirm inthe cyclical
consumer products sector of a given size, performing at itsindustry mediansfor al other
performance measures.

The parameters of the Cox regression model are Ay(t) and the regression coefficient .
Cox (1972) proposed the partial likelihood method for the estimation of 3. The essential feature
of the method is that it does not involve the baseline hazard function Aq(t), that is, parameter 3
can be estimated in the absence of knowledge o Aq(t). The baseline hazard function isestimated
subsequently in a nonparametric fashion. Since our interest in this study isin the estimation o
the relative risk of takeover faced by the firms we discuss below partial likelihood estimation o
regression coefficient [3. For a discussion of the estimation methods o Aq(t) we refer the reader
to the aforementioned references.

B. Takeover Data and Estimation
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For takeover data, asistypical for survival datain general, we do not observe the
takeover times (i. e., survivd times) for al firms and, furthermore, some firmsmay not be
observed from the beginning of the study. Thus, for the i’th firm the observed data consst of the
entry timeV; = 0, exittime, min (T;, T), whichis either atakeover time T;, or the end of stud
time, T, whichever issmaller, and the covariate history { X*i(t), Vist<min(T;, T)}. Let Ty <T
@ < ... < T, denote ordered observed takeover times. Let K) be the label for afirm experiencing
atakeover a T, S0 the covariate history associated withlabe (k) is{ X(*k)(t), Vig < t<min (T,

T)} . Given these data and assuming that takeover times ared| distinct, the regression

coefficients, 3, are estimated by theval ueﬁ which maximizes the partid likelihood

L(p) = ||:| xp[BXw (Tw)] @)

k=1 2 i0R €XPIBX(Tw)]

Here R isthe set of firmsat risk of atakeover just before time Ty, that is, Re={j : V; < Ty <
T} . Weseethat thepartial likelihood is formed by taking the product over all takeover times.

The K'th factor in this product:

exp[B"Xw (Tw)]
S iore &PIBX(Tw)]

isthe conditional probability that the firm with covariates Xgy(Tq) istaken over at Ty given that
thefirmsin R are at risk and that exactly one takeover occursat Ty). We note that afirm that
has not experienced atakeover during the time of the study contributes to the partid likelihood
by its presence in some or al of therisk sets. Even though the partial likelihood L(B) isnot a

likelihood functioninthe usual sense, it can be treated as an ordinary likelihood function for

purposes of inference about 3. Thus, under mild conditions@ is asymptotically normally
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distributed with a covariance matrix which can be consistently estimated using either the usua
matrix of second derivatives of L(f) or, asisthe casein this study, using the robust estimator o
Linand Wei (1989). Similarly, the inferences about inclus on/excluson of the covariates can be
based on likelihood ratio methods.

The derivation of the partid likelihood in (2) isbased on the assumption that takeover
times are continuous random variables and thus that no ties occur anong takeover times.
However, in many studies, including ours, timeis measured discretely, which resultsin the
presence of ties® When ties are present the following approximate partia likelihood has been
proposed. Asbefore, let Ty <T (o) <... < T, be the ordered takeover times. Let dk be the number
of takeovers at T, and let Dy be the set of firmsthat are takenover at Tyy. The approximate
partial likelihood is given by

L '
{® 2eES)

(0%
k=1 (S jare @PIBXi(Tw)ly

’ 3

where Sc= ) ook Xi(Tw) and, as before, Reistherisk set at Tg. If there areties, the regression

coefficients, 3, are estimated by theval ueﬁ which maximizes (3). The approximate partial
likelihood is accurateif, for all k, the number of ties, dy, issmall relative to the size of the risk se
R«. It can be seen from Figure 1 and Table A-I that this condition is satisfied for our data; the
ratio of the number of takeovers to the number of firms at risk is aways lessthan 0.05, and a
most takeover timesit isnot greater than 0.03.

In computing (3), we assumethat Xj(Tq) = X} (Te — 1), that is, we assume, that the
hazard of failure a T depends on the values of covariates at time Ty — 1. Thisisa natura

assumption for our data: since performance measures are not available for the year in which a
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firm experiences a takeover, we use instead thelast available values of performance measures
from the year preceding the year of takeover.

In our application the Cox regression model isimplemented using STATA (StataCorp.
(1997)).

[I1.DETERMINANTSOF THE RISK OF TAKEOVER

A. Performance Measures and Sze

Descriptive statistics discussed in Section | suggest that targets are inefficient relative to
non-targets. Although therelative inefficiency of targets appears to be particularly pronounced
when efficiency is measured by the cost per unit of revenue, the assessment of the relative
importance of variousmeasuresfor the risk of takeover requires amultivariate hazard model.
Table IV presents the estimation resultsfor themoded involving all of our performance
measures. In addition to performance and size, our specification aso includes the dumm
variables indicating the sector afirm isin. Beyond controlling for sectoral effects, these variables
can also be interpreted as capturing the role of the takeover mechanism in reall ocating resources
across sectors.  To check for structural change in 1988, we allow the coefficients to differ in

] Insert Table IV
each of the subperiods. 1980-88, and 1989-1996. approximately here

A remarkable aspect of the estimation results presented in Table 1V isthat, in addition to
size, cost per unit of revenueis the only performance measure which has a coefficient with the
same sigh and that is (highly) significant in both subperiods: 1980-88 and 1989-96. Thus the
resultsin Table 1V suggest that during the entire observation period, 1980-96, greater cost
inefficiency relative to the industry standard (median) exposes afirmto agreater risk of takeover.
Moreover, TablelV shows that when cost per unit of revenueisincluded in the hazard model, no

other performance measure has an effect on therisk of takeover thatis significant in both
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subperiods. Both net and operating profit are Sgnificant in the second subperiod, but their effects
have opposite signs. However, net and operating profit appear to have no sgnificant effect (and
the estimated coefficients for both have positive signs) during 1980-88. As suggested by the
descriptive statistics, qisindeed only significant in one of the subperiods: 1980-88. Finally, the
productivity measure isinsignificant in both subperiods.

In summary, industry-adjusted cost per unit of revenue appearsto be the only strong and
temporally consistent determinant of takeover risk and the effects of other measures seem to be
unstable over time. We interpret these results using the distinction between cost and profitability
as measures of potential gain from post-takeover cost and revenue restructuring, introduced in
Section I.B.

Industry-adjusted cost per unit of revenue is adirect measure of cost inefficiency and, as
we have argued, cost inefficiency can be more reliably observed by the outside parties assessing
the costs and benefits of a takeover and gainsfrom cost-cutting measures are likedy to beeasier
to predict than outcomes of revenue restructuring of a potentid target. Once cost per unit of
revenue isincluded in the hazard modd, profitability and firm q proxy for other inefficiencies
generally stemming from the revenue side of the firm’s operations which are not directly
captured by the cost inefficiency measure. Since the assessment of prospective gains from
revenue restructuring activities of apotentia targetislikely to involve subjective assessmentso
apotential target as well as the economic environment (business cycle, new technologies, foreign
trade development, etc), the effect of performance measures other than cost efficiency islikely to
be ungtable over time,

Finally, only one sectoral effect, for the technology sector, is significant, but of the

opposite sign, in the two subperiods.** Since sectora effects capture a complex process of the
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reallocation of resources through takeovers across sectors, we would also not expect them to
remain stable over time. Changes in the economic environment, such as shifts in global trade or
consumer demand as well as technical progress, are likely to affect the sector-reated risk o
takeover. Since these changes are inherently dynamic and, in general, unstable over time, we
would expect sectoral dummies to be temporally unstable.

B. Cost Inefficiency and Sze

Given the apparent importance of cost and size, this section presents the results of an analysis
of their effectson the risk of takeover. Extensive statistical analysis of the model specification in
Trimbath (2000) suggests that the effects of size and cost onthe risk of takeover depend on the
magnitudes of these variables. Thus, the specification of our hazard model usestwo size
variables: one for larger firmswith sze above the sample median, and one for smaller firms with
size below the sample median. In addition to the continuous cost variable, we include a dumm
variable for firmswith costs above their industry median. Thisvariable indicates a potential for
gainintaking over a firmwhose efficiency has fallen behind itsindustry benchmark. We aso
allow for achange in the parameters of the model in 1988.

Table V presentsthe results of estimation of three hazard models. The model in thefirs

column includes only the size variables. The modelsin the second and third columns include the

Insert TableV

cost variables, not split and split in 1988, respectively. approximately here

Theresults presented in Table V confirm our earlier observations based on the
descriptive statistics and the model including all of our performance measures presented in Table
V. The effect of cost on therisk of takeover is positive and highly significantirrespectiveo
whether the cost variables are (column 3) or are not split across subperiods (column 2). In

addition to the marginal positive effect of cost onrisk, firmswith cost per unit of revenue above
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the industry median face asignificantly greater risk of takeover. For example, an estimate of the
cost dummy, reported in the second column of Table V, impliesthat, ceteris paribus, a
hypothetical firm with cost above the industry median faces over 2.5 times greater risk o
takeover than afirmwith cost at the industry median.

The effectsof the cost variables are not significantly different in the two subperiods:
separate tests for equality of coefficients of the continuous and dummy cost variablesfailed to
reject equality of coefficients with p-values equa to 0.26 and 0.61, respectively. We a so note
that the estimated coefficientsof the other variables, size and sectoral dummies, remain virtual
unchanged, when the cost variables are split across the subperiods.

The results on the effect of size onrisk, presented in Table V, show that the magnitude
and sign of the effect of sizeon risk are different in the two subperiods under study. For both
smaller and larger firms, the effect of size on risk has become significantly more negative in the
1989-96 subperiod as compared with 1980-88 (p-values for tests of equality in the two
subperiods for smdler and larger firmsare 0.035 and 0.016, respectively). For smaler firms, the
effect of size turns from positive and significant during 1980-88 to negative (though no
significant) during 1989-96. For larger firms, the magnitude of the sgnificantly negative
coefficient of the size variable during 1980-88 more than quadrupl es and becomes very highl
significant during the 1989-96 subperiod. Finally, it is remarkable that estimates of size
coefficients appear to be“robust” with respect to amajor change of the specification of the
model: they remain virtually unchanged when cost variables are added (in modelsin columns 2
and 3 of Table V) to themodd (in column 1 of Table V) containing only size variables and
sectoral dummies. Aswe shall show in the next Section, the size coefficients also remain

unchanged when the other performance measures are added to the model.
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Prior analyses of takeovers have suggested and often found that size has a negative effec
on therisk of takeover. This negative effect of Sze on risk has been attributed to the difficulties
infinancing larger takeover transactions (for example, see Singh (1975) and Hasbrouck (1985)).
However, the cost variable includes overhead costs, and thus the marginal increase in size
enhances the potentia for post-takeover gains in the cost per unit of revenue. Thisimplies tha
the effect of size ontherisk of takeover might be negative or positive and, in generd, should be
expected to vary over time depending on the relative strengths of these two opposing effects. In
particular, during the periods in which financing of takeover transactionsisrelatively easy the
effect of size onrisk is expected to be less negative (and perhaps even positive), as compared
with the periods in which financing of takeovers issubstantially more difficult. Aswe shall
discuss next, the 1980's was a period characterized by easier access to financing of takeovers.
Thus, we would expect the sign and magnitude of the size coefficient to change over time. The
resultsin Table V appear to be consistent with the interpretation given here.

Although an extensive analysis of a sgnificantly more negative effect of sizeon the risk
of takeovers during 1989-96, as compared with 1980-88 is outside the scope of this paper, an
explanation based on the changing costs and availability of financing of takeovers appears to
have at least some plausibility. The early part of the 1980-88 period included the introduction
and rapid growth of the“junk bond era” of takeover financing®® The early part of the 1980's
was also characterized by an antitrust environment favorable to large takeovers. Thisbeganto
change with the introduction of restrictionson takeover financing. As early as 1983, Congress
considered eliminating the tax deduction for interest paid on all debt used in takeovers. In 1986,
changes in Federal Reserve margin rules limited the use of high yield securitiesintakeovers. The

turnaround was completed by 1989 when new tax legid ation raised the cost of financing for
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large takeovers.?® None of the high yield securities issued in 1990 was reported by issuers as
intended for takeover financing (source: Securities Data Corporation).

To gauge the numerical impact of the changing effect of size onrisk, we consider two
hypothetical firmswith the same industry adjusted cost per unit of revenue and in the same
sector. Suppose that one of thefirms, called A, had a size equal to the median of the sample in
both subperiods: $968.43 million and $1,151.64 million, respectively, and the other firm, called
B, had asize equal to the third quartile of the sample in each of the subperiods: $2,565.69
million and $3,849.95 million, respectively. Using the estimates reported in the second column
of TableV, the larger firm B faced a 6% lower risk of takeover during 1980-88 than the median
firmA. Thisrelativerisk had fallen precipitously after 1989. During 1989-96, firm B faced a
34% lower risk of takeover than the median firm A.

Table VI presents another example of the impact of changesin the size effect estimated
inTable V, on hypothetical changes in risk across the two subperiodsfor four actual targets
taken over before 1989. To focus on the changing deterrent effect of thesize of large firms
between the two subperiods, we suppose that the targets would have remained equally cost-
inefficient in 1989-96 as they were at the time of takeover. Since al firmsin the sample grew
between the two subperiods, we assume that the four selected firms would have grown between
the two subperiods at the same rate as themedian firm 2’ The examplesof actual targets
presented in Table VI, illustrate that, due to the changing size effect, the risk of takeover faced

by large cost-inefficient firms declined precipitoudy inthe 1990’ s as compared with the 1980’s.

Insert Table VI

C. Sze, Cost and Other Performance Measures approximately here

The results presented in Table V show that cost inefficiency appears to be an important

determinant of the risk of takeover. Moreover, theresults presented in Table 1V suggest thatonce
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the cost variables are included in the model, other performance variables are a most significan
inonly one of the subperiods and some gppear to havea“wrong” sign. Since the performance
measures used inthis study are sgnificantly correlated with each other, Table V11 reports

estimation results for the models including cost and one other performance measure aswell as

Insert Table VII

for the models with performance measures other than the cost variables. .
approximately here

The models presented in columns 1, 3 and 5 of Table VII include one other performance
measure in the model of Table V. Since we aso want to compare themodels including the cost
variable with the specification in which another performance measureisused instead of the cos
variable, columns 2, 4, and 6 of Table VI present the results of themodelsfor each performance
measure that do not include the cost variables. We do not display resultsfor modelsinvolving
productivity since productivity effects turned out to be insignificant irrespective of whether the
cost variable was or was not included in the model. *® Since the coefficients for net profit are no
significantly different in each of the subperiods in the model without costs (p-value equal 0.38)
and are not significant in both subperiods in the model with costs, we do not split the net profit
variable across time.

Theresults presented in columns 1, 3 and 5 of Table V11 show that the effectof firmqis
significant in only one subperiod (1980-88) and no other performance measure issignificant in
either of the subperiods. It isalso worth noting that the estimates of the coefficients of the cost
and size variables, aswell as sectoral dummies, remain virtually unchanged when the other
performance measures are added to themodd. Thus, themode from Table V appears to be

remarkably robust.
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These results are consistent with our earlier argument. The post-takeover gainsfro
restructuring activities related to the non-cost side of firm operations are relatively more difficult
to predict. Consequently, the effects of performance measures (such as profitability or g), tha
proxy for these activities in modelsincluding costs, are likely to be unstable over time and thus
the coefficients of these variables might be significant in some subperiods, and not significant in
others.

In the models excluding the cost variables (columns 2, 4 and 6), the models involving
profitability measures show significant effectsin both subperiods, but the effect on therisk o
takeover of operating profit changes over time (the p-value for equality of coefficientsin the two
subperiods isequal to 0.02). The coefficient of qis only significant in the first subperiod. Thus,
as emphasi zed throughout this paper, a well-specified model of the risk of takeover should, in
general, allow for structural changes over time. Aswe noted in the introduction, earlier studies of
determinants of takeoverswere based on samples from different time periods and used statistica
methodology that inherently precluded the modeling of temporal instability. Our resultsin Table
V11 and the rest of the paper may help explain some of the inconsistencies among those earlier
studies.

Although profitability measures are significant in both subperiods in models excluding
the cost variables, these model s have sgnificantly lower explanatory power. This can be readil
seen by comparing the value of the log-likelihood functions in model s with and without costs.
For al models displayed in Table VI, thelog-likelihood of the model drops precipitously when
the cost variables are eliminated from the model specifi cation.?® These results combined with the
lack of significanceof the profitability measures in the hazard models including the cost

variables, suggest that profitability is a proxy for the cost variables. This conclusion should be
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contrasted with the usual interpretation of cost as a proxy for profitability
V. CONCLUDING REMARKS

The evidence presented in this paper suggeststhat a Fortune 500 corporation faces a
higher risk of takeover if itscost performance lags behind its industry benchmark and thus
variables capturing the cost inefficiency, relative to industry benchmarks, should be included in
the specification of the models of the risk of takeover. The paper falsto find consistent evidence
for the effects of other conventionally used performance measures, such asprofitability and g, on
the risk of takeover. Although this paper suggests that the primary function of takeovers appears
to liein targeting the relative cost inefficiency, further research is needed to examine therole o

takeovers in correcting dynamic inefficiency related to the revenue side of corporate operations.
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TABLE |
Sectors

The sectors are described in this table by the industriesthat are assgned to each. Every firm in
the study is assigned to one of six sectors based on itsindustry. The sectorsfollow the
definitions used in the Dow Jones Stoxx | ndex.

Description

Sector 1: Basic Resources

Forest products, Mining diversified, Non-ferrous metals,
Paper products, Precious metals, Steel, Chemicals

Sector 2: Cyclical Consumer
Products

Auto parts & equipment, Auto manufacturers, Airlines,
Entertainment & leisure, Home furnishings & appliances,
Home construction, Lodging, Textiles & apparel, Media,
Broadline retailers, Specidty retailers

Sector 3: Non-cyclical
Consumer Products

Cosmetics & persona care, Food retailers & wholesalers,
Consumer & household products & services, Medical
supplies, Tobacco, Hedth care providers, Beverages,
Pharmaceuticals

Sector 4: Ener

Coal, Oilfied equipment & services, Oil companies,
Pipelines

Sector 5: Indudgrial

Building materias, Heavy construction, Air freight &
couriers, Containers & packaging, Electric components &
equipment, Factory equipment, Diversified industrials,
Heavy machinery, Marine transportation, Industrial &
commercid services, Trucking, Transportation equipmen

Sector 6: Technology

Aerospace & defense, Communication technology,
Computers, Diversified technol ogy, Industrial technology,
Medical & biologicd technology, Office equipment,
Software




31

TABLE |1
M easur es of Performance and Size

The variables used to measure performance and size in this gudy are defined in thistable. The
terms used in the definitions (e.g., “Net Sdes) are as defined in Compustat.

Variable Definition

Net Profit (Rate) (Net Income) / (Total assets)

Operating Profit (Rate) | (Operating Income after depreciation)/ (Total assets)

(Cost of goods sold + Selling, generd and administrative expenses) /

Cost per unit of revenue (Net sales)

(Labor) Productivity (Net Sales, in 1980 dollars)/(Number of empl oyees)

(Proxy for Tobin’s) g | ((Common shares outstanding times Annual closing price) + preferred
stock + long term debt + debt due in one year) / (Total assets)

Size Net Sales, in 1980 dollars
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TABLE Il
Performanceof Targetsand Non-Targets

For thistable, each firm's performancewas averaged during a given subperiod: 1980-88 and 1989-1996. All
variables, except size, areindustry adjusted. Industry adjusted observations calculated asfirmminus the industry
median, whereindustry median is matched on 2-digit SIC code and year of observation. The table entries arethen
the medians of those industry-adjusted averages of observations for firms. The target mediansare bold where they
aresignificantly different from non-targets in the same observation subperiod (1980-88 or 1989-1996). Sizeis
measured asrevenue (net sales, $millions, 1980). Cost isthe (cost of goodssold plus sdlling, generd and
administrative expenses) per unit of revenue (%). Net profit isnet income divided by assets (%). Operating profit is
operating income divided by assets (%). Productivity is revenue ($millions, 1980) per thousand of employees. Firm
gistheratio of (market value of common stock plus book value of preferred stock and debt) to total assets. Number
of 1990-97 targets (63) that we have the observationsforin th subperiod 1989-96is smaller than the actua number
of 1990-97 targets (78), due to delayed entry of 15 firms.

Obser vation subperiod: 1980-88 | 1989-96

NON-TARGETS

M edian of Averagesof Firm-Observations
in Each Subperiod

Size 953 1604
Cost -9.6 -194
Net profit 0.8 11
Operating profit 1.7 26
Productivity 7.81 17.32
Firmq -0.03 -0.09
Number of firms 550 624

TARGETS

Target in:;1981-89 1990-97 1990-97

Size 791 792 1105***
Cost 0.3*** -1.0*** -0.03***
Net profit -0.9*** -0.2* -0.5x**
Operating profit -0.4*** 0.3 1.3*
Productivity 5.20 2.00 16.58
Firmq -0.13*** -0.04 -0.12
Number of firms 198 63 78

**% **% and * indicate Wilcoxon rank sum statistics significant at 1, 5 and 10 percent, respectivey.
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TABLE IV

Size and All Performance M easuresand theRisk of Takeover
We estimate the risk of takeover using the Cox proportiona hazard model with robust standard errors (Lin and Wi,
1989). Coefficients arethe changein thelogs-odds per unit. Standard errors arein parentheses, significant
coefficients are bold-faced. Standard errors are adjusted for clustering on thefirm identifier. Size is measured as
revenue (net sales, $millions, 1980). Cost is the (cost of goodssold plus sdlling, generd and administrative
expenses) per unit of revenue (%). Net profit is net income divided by assets (%). Operating profit is operating
income divided by assets (%). Productivity is revenue($millions, 1980) per thousand of employees. Firm qisthe
ratio of (market value of common stock plus book value of preferred stock and debt) to total assets. All measures
(except size) adjusted for median performance inthe same 2-digit SIC code indugry and year. Dummy variables fo
the economic sectorsin each subperiod wereincluded in the regression, but only significant coefficients are
reported. Sector dummy variables are equal to oneif the firm isin that sector and the observationisin that
subperiod, zero otherwise.

Sze, 1980-1988 -0.00006* *
(0.00002)
Sze, 1989-1996 -0.00017***
(0.00005)
Cogt, 1980-1988 0.038***
(0.006)
Cogt, 1989-1996 0.024***
(0.005)
Net profit, 1980-1988 0.005
(0.008)
Net profit, 1989-1996 -0.014***
(0.004)
Operating, 1980-1988 0.018
(0.012)
Operating profit, 1989-1996 0.017*
(0.009)
Productivity, 1980-1988 -0.0006
(0.0005)
Productivity, 1989-1996 -0.0017
(0.0011)
Firmg, 1980-1988 -0.57***
(0.16)
Firmg, 1989-1996 -0.028
(0.13)
Sectors
Technology, 1980-88 -0.57*
(0.30)
Technology, 1989-96 0.71*
(0.40)
Test Statisticsfor the M odel
Number of firms 896
Number of takeovers 276
Number of observations 10,784
Degrees of freedom 22
Chi-squared 156.1***

**x **% and * indicate test statistics significant at 1, 5 and 10 percent, respectively.



TABLEYV

Size and Cost I nefficiency and the Risk of Takeover
We estimate the risk of takeover based on size and costs using the Cox proportional hazard model with robust
standard errors (Lin and Wel, 1989). Coefficients arethe changein thelogs-odds per unit. Standard errorsarein
parentheses, significant coefficients are bold-faced. Standard errors are adjusted for clustering on the firm identifier.
Sizeis measured asrevenue (net sales, $millions, 1980). Sizeis split according to the medians of the sample in
respective subperiods. Cost is the (cost of goods sold plus selling, generd and administrative expenses) per unit of
revenue (%). Costs are adjusted for median performance in the same 2-digit SIC code industry and year. Cost above
industry isa dummy variable equal oneif thefirm’scost is greater than the industry median, zero otherwise.
Dummy variablesfor the economic sectors in each subperiod wereincluded in theregression, but only significant
coefficients arereported. Sector dummy variables are equal to oneif the firm isin that sector and the observationi
in that subperiod, zero otherwise. All models estimated using 896 firms, 276 takeovers and 10,784 observations.

Firms smaller than the sample median
Sze, 1980-1988 0.00046* 0.00054** 0.00057**
(0.00024) (0.00023) (0.00023)
Sze, 1989-1996 -0.00040 -0.00009 -0.00013
(0.00033) (0.0030) (0.0031)
Firms larger than the sample median
Sze, 1980-1988 -0.00004* -0.00005** -0.00004**
(0.00002) (0.00002) (0.00002)
Sze, 1989-1996 -0.00019*** -0.00018*** - 0.00018***
(0.00006) (0.00005) (0.00006)
Cost, 1980-1996 0.018***
(0.004)
Cost above industry, 1980-1996 0.99***
(0.15)
Cost, 1980-1988 0.024***
(0.005)
Cost, 1989-1996 0.016***
(0.004)
Cost above industry, 1980-1988 0.91***
(0.18)
Cost above industry, 1989-1996 1.09***
(0.32)
Sectors
Non-Cyclical Consumer Products, 1980-1988 0.35* 0.36*
(0.19) (0.19)
Technology, 1980-1988 -0.62**
(0.30)
Technology, 1989-1996 0.83** 0.79**
(0.40) (0.39)
Test Statisticsfor the M odel
Degrees of freedom 14 16 18
Chi-squared 41,1 *** 174.4%** 209.1***

**x **% and * indicate test statistics significant at 1, 5 and 10 percent, respectively.
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Table VI

Relative Risk for Large Targetsin the Two Subperiods
The relative risk of takeover is estimated using the coefficients in the second column of TableV with the appropriate size
coefficient corresponding to the observation year. The hypothetica size of each target firm in 1989-96 is computed under the

assumption that each of the firms would have grown at the samerate asthe median firm. Estimates are rel tive to the firm with
median size.

Estimated reative risk

Target (date of takeover) Size Costs Actual Hypothetical in 1989-96
Cities Service Co. (1982) 7,763  0.090 2.26 0.45
General Foods Corp. (1985) 8,053 0.011 1.93 0.36
RCA Corp. (1986) 7,908 0.023 1.98 0.38

Safeway Inc. (1986) 17,319 0.004 1.20 0.02
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TableVII Modd with Costs Versus Models with Other Performance M easures (continued)

Sectors
Non-cyclical consumer products, 0.33* 0.32* 0.35*
1980-1988
(0.19) (0.19) (0.19)
Technology Sector, 1980-1988 -0.62** -0.61** -0.62**
(0.30) (0.31) (0.30)
Technology Sector, 1989-1996 0.84** 0.86** 0.82**
(0.40) (0.41) (0.40)
Test Statisticsfor the M odel
Log Likdihood  -1,700.2 -1,755.5 -1,699.9 -1,751.0 -1,698.4 -1,752.9
Degrees of freedom 17 15 18 16 18 16
Chi-squared  176.1*** 156.7*** 180.9*** 167.99** 182.65*** 62.6***

*xx x% and * indicate test statistics significant at 1, 5 and 10 percent, respectively.
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APPENDI X

TABLE A-l

Number of Firmsand Targetsby Yea
Thistable gives the number of firmsin the study for each year, The dateisyear of observation. Dataon targets ends
in the year before the takeover was completed. Hence, the 13 targets listed for Date 1980 were taken over in 1981,
etc. Thecolumn total denotesthetotal number of firmsin the sample. Thenumber of firms each year differsfrom
thetotal since somefirms do not survivefor the entire sample period and some firms enter with delay.

Date Firms Targets
1980 679 13
1981 668 14
1982 665 9
1983 661 20
1984 668 24
1985 657 32
1986 635 26
1987 642 33
1988 619 27
1989 607 13
1990 607 6
1991 607

1992 618

1993 621 8
1994 623 17
1995 624 7
1996 583 18
Total 896 276
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TABLE A-ll
Sectoral Distribution of Sample Firms
The average number of firmsin each sector is presented in thistable. Every firm inthe study is
assigned to one of six sectors based on itsindustry. The sectors follow the definitions used in the
Dow Jones Stoxx Index.

Average Number of Firms

Per Annum
Sector 1: Basic Resources 115
Sector 2: Cyclical Consumer Products 157

Sector 3: Non-cyclical Consumer
Products 118

Sector 4: Energy

Sector 5: Industrial 377
Sector 6: Technolog 811
All Sectors 634
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Figure 1. Annual hazard rate. The simple annua hazard rate shown in the figure is calcul ated

as [number of targets] / [total number of firms at risk] per year. Thedate isthe year of the

takeovers used in the hazard rate
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FOOTNOTES

! Separating takeover targetsinto subsets defined by the reaction of the target’ s management to an initial bid have
alsofailed to produce consigent results. The targets of hogtile takeovers arereported to berelatively poo
performers (Mérck, Shleifer and Vishny (1988)), relatively better performers (Herman and Lowenstein (1988)) and
not different from other firms (Davis and Stout (1992)).

2 For earlier evidence of changesin the risk-si ze relationship across time and/or across levels of size, see Herman
and Lowenstein (1988), Powell (1997), Singh (1975), and Neumarke and Sharpe (1996).

3 See Mérck, Shleifer and Vishny (1988) for an example of the use of probit models and Palepu (1986) for an
example of the use of logit modelsin the context of takeovers. The only prior use of hazard modelsin the study of
takeovers was Davis and Stout (1992) and Dickerson et. al. (1998). Davis and Stout focused on theimplications of
takeoversfor organizational theories of the firm. They did not examine changesin risk across time or levels of
performance measures. Dickerson’'s study was based on UK takeovers from 1948-1970 and focused on dividend
policy asthe determinant of risk. They examined changes in marginal risk for dividends and investment only.

“ All observations in the Compustat research filewere excluded, including firms that were del eted for non-takeove
reasons. This might have eiminated afew very poor performers whoweredeleted b  Compustat (moved to the
Research files) due to bankruptcy or other failures.

® Observations with footnotesin Compustat denoting an acquisition that increased net sales by at least 50% were
excluded from the computation of theindustry medians. However, only the observation in the year the takeover
closed was excluded to avoid unusual figuresthat are dueto the transaction and not gtrictly performance.

® Since the performance of afirm and an industry median are likely to covary in response to macroeconomic
(business cycle) shocks, regulatory and other changes in the environment, industry adjustment also makes the
performance measures comparable acrosstime.

" Whilevarious scaling measures have been used for profits, assets arethe preferred measure, though it is not
without problems. For example, the book value of assets can be affected by the choice of depreciation accounting

method. Still, return on assets isaconventiona measure of profitability in financia studies.
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8 Thereported profit rates depend on various accounting conventions making them a less reliable measure of th
short-run efficiency. Net incomeis affected by management's financing choices and other activity commonly known
as “earnings management”.

% We do not claim here that cost-cutti ng measures involve no risks, but that these riskstend to be better known and
toinvolvelessradica uncertainty than thoseinherent in revenue-restructuring activities. Thisinterpretation of the
distinction between revenue and cost restructuring isadvanced and further discussed in Frydman, et al (1999) and
Frydman, Hessel, and Rapaczynski (2000). For an early discussion, seeGrosfeld and Roland (1997).

19 For example Ravenscraft and Scherer (1987) used theequivaent of 1 minus (cost per unit of revenue) asaprox
for profitability.

! For an earlier use of cost per unit of revenue as ameasure of static efficiency gains, see Frydman, et al (1999).
12 Lichtenberg (1992) used Total Factor Productivity in his study of the effect of changesin control fo
manufacturing plants. (In this paper we investigate, changesin control on the firm rather than plant level.)

%3 Previous studies used the book value of assets (Ravenscraft and Scherer (1987) and Cudd and Duggal (2000)) or
market value of equity (Hasbrouck (1985) and Morck, Schleifer and Vishny (1989)) in constant dollars to measure
size. The book value of assets may fdl with depreciation even though the underlying assets remain in useat the
firm. Market values are subject to intra-firm variaion tha may be more closely associated with changesin
performancethan firm size. Though sales seem abetter measure of firm Sze and are superior as adirect cost-related
indicator of potentia short-run efficiency gains, in our sample of firms the three measures of sizeare highl
correlated: the correlation coefficientsfor sales with assets and market value are 0.87 and 0.68, respectively. The
correlation coefficient for assets with market value is 0.67. Moreover, the results concerning the effect of size on
therisk of takeover reported in this paper remain virtually unchanged when assets or market value are used a
measures of sizeinstead of sales in the estimated hazard models.

14 Aswe discuss further in Section I11.B. below, we would expect the potential gainsfrom takeovers of large
inefficient firmsto be significantly greater than gains from takeovers of smaller firms.

15 See Section 111.B. and reference therein for adiscussion of the role of sizefor the risk of takeover.
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16 Adjusting thesize variable might also obscure its meaning. For example, the adjusted size of alargefirm, which is
smaller than the median firm in itsindustry, could be smaller than the adjusted size of areatively small firm, which
islarger than itsindustry median. However, these cases arerare in our sampleand adjusted and unadjusted size
variablesare highly correlated (the correlation coefficient is0.999). Furthermore, estimation results for hazard
models using an adjusted size variable are very similar to the resultsreported here. For a detailed analysis of such
models, see Trimbath (2000).

7 This anticipates our presentation of the estimation results in Section 111, where we will further discussthe rationale
for structurd change of therisk model in approximately 1988.

18 Thus for targets during 1981-89, observations used to compute averages of performance per subperiod are
available only for part of the subperiod, that is until the year preceding the takeover. The sameistruefor averages
over 1990-97 for targets during 1990-97. Note, however, that for targets during 1989-96, averages of observations
are computed over the entire subperiod 1980-88.

19 Detailed analysis of this phenomenon is outside the scope of this paper. It seems plausible, however, that the
heightened threat of takeovers during the 1980’ s was an important factor behind the apparent drive by the managers
of non-target firms to implement efficiency-enhancing restructuring of their firms.

% For a contrary suggestion that targets are often better performers see Herman and Lowenstein (1988) and
Ravenscraft and Scherer (1987). But see Matsusaka (1993) for a further analysis of the Ravenscraft and Scherer
findings, showing that their results were influenced by theinclusion of many small, privately held firms.

2 For example, if alogit or probit model were estimated for our sample for the period 1980-1985, the 26 firms that
weretaken over in 1986 would have been considered asnon-targets in 1985.

2 Ascan be seen from Table A-1 in the Appendix, 217 firms had their initial public offering, and thus publicly
available data, after 1980. Despite the unavailability of datafor these firmsfor sometimeafter the beginning of the
study, these firms can be part of our sample.

2 |n our study, time is measured inyears relative to 1980, so that possible values of takeover timesare 1, 2, ..., 17,
representing years 1981 to 1997

2 However, aswe shall show in the following sections, sectoral dummies are much more stablewhen the model

involves cost variables and one other performance measure only.



% Several factors makeit virtually impossibleto collect reliable statistics on the use of high yield financing fo
takeovers. For competitive reasons, buyer firms may not reveal their intention to use the proceeds of new debt fo
takeovers. Conversdly, firmsthat reveal their intention may not be successful in completing a takeover.

% Themarket for high yield securities virtually collapsed at about the same time, thereby removing this source of
financing altogether. Thetwo events are not necessarily unrelated. See, for example, Lichtenberg (1992) for a
discussion of the impact of consideration of this tax code change on the capital markets.

" Even under the assumption that these targets would have remained the same size, which would have made them
much smaller relative to the median firm, the risk would have declined between the two subperiods due to the shifts
of the size coefficientsin Table V. We alsoignorethe sectoral effects that, inany case, would have madeth
hypothetical declineof risk for the two firmsin thenon-cyclical consumer sector, General Foods and Safeway, even
greater.

28 To conserve space, we also do not display models with dummy variablesfor performance below industry median,
for measures other than cost. These dummy variables are not significant in any of the modelsincluding costs
(including a model without the margina effects for net profit) and significant only in someisolatedsubperiodsin
modelswithout cogts. Furthermore, neither theinclusion of these variables nor specifications using unadjusted

performance measures affects any of the conclusonsreached in this or other sections of the paper.

% The p-va ues of each of thelikelihood ratio tests comparing modelswith and without costs--columns 1and 2, 3

and 4, 5 and 6-- are substantially smaller than 0.001.



