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Does Diver sification Causethe“ Diver sification Discount” ?

ABSTRACT

| examine whether the discount of diversfied firms can actudly be attributed to diversfication itsdf,
using recent econometric developments about causa inference. The vaue effect of diversfication is
unbiasedly edtimated by matching diversfied and specidized firms on the propensity score—the
predicted vaues from a probit mode of the propengty to diversfy. | goply this method on a sample of
diverdfied firms that trade a a significant mean and median discount relative to specidized firms of
amilar sze and indudtry. | find that, when a more comparable benchmark based on propensty scoresis

used, the diversfication discount as such disappears or even turns into a premium.



In a semind paper, Wernerfelt and Montgomery (1988) find that diversfication has a negative
effect on firm value, as measured by Tobin's g. Ther result has been confirmed by the later studies of
Lang and Stulz (1994), Berger and Ofek (1995), and others who, using an industry-adjusted Tobin'sq
or smilar performance measures, find that diversfied firms trade a an average discount in U.S. stock
markets reldive to specidized firms—what has come to be known as “the diversfication discount”.

Yet, a subgtantid part of economic activity continues to be carried out within diverdfied firms.
Between 1990 and 1996, for ingtance, diversfied firms were home to nearly 50% of U.S. employmernt,
and owned about 60% of the total assets of firms trading in U.S. stock markets.' Furthermore, and
despite the emphasis placed on corporate refocusing by recent literature, firms have actudly continued
to engage in nearly as much diversfication as refocusing during the past two decades? In fact, Hatfield,
Liebeskind, and Opler (1996) show that dl this firm iestructuring during the 1980s has resulted in
lower, rather than higher, aggregate industry specidization.

The finding of a divergfication discount thus raises an important economic puzzle: Are the forces
of competition so wesk that they conggently fail to diminae diversfied firms from the economic
landscape, despite ther rdlative inefficiency? The finding is dso puzzling because it conflicts with most of
the earlier evidence about the effect of diverdfication on corporate performance—whether measured as
profitability, productivity, or even stock market performance in the form of abnorma returns to
announcements of diversfying acquisitions.

Before attempting to resolve this puzzle, however, a more basic question needs to be asked,

! Own computations, based on the Census Bureau’ sBusiness Information Tracking Series (BITS) and Compustat.

2 BITS show that, for every 100 firms that reduce the number of SIC codes in which they operatein any year between
1990 and 1996, 95 increase it. The figure yielded by Compustat data for the same concept is 87%, which is comparable
to the 82% reported by Hyland (1997) for the 1977-1992 period based on Compustat data.



namdy: “Does diverdfication cause the “diversfication discount” in the first place?” There is some
evidence to the contrary—that diversfied firms were dready trading at a discount prior to diversfying
(Lang and Stulz, 1994; Servaes, 1996; Hyland, 1997). There isdso evidence that firmsthat choose to
diversfy differ from firms that choose not to diversfy in a number of other characteristics (Lemdin,
1982; MacDonad, 1985; Montgomery and Hariharan, 1991; Rondi et d., 1996, Merino and
Rodriguez, 1997; Slverman, 1999). The question, then, is how much of a discount, if any, is |eft after
controlling for those differences.

This paper attempts to answer this question using recent econometric developments about
causad inference. As Laonde (1986) shows, non-experimental methods for assessng treatment effects
may yield biased estimates because a matched sample of control observations is required to infer
causdity. However, when there are severd characterigtics in which the treatment and control groups
differ, the task of congtructing a matched sample becomes virtudly impossble—what is often referred
to asthe “curse of dimensondity”.

The causd inference literature has typicdly been gpplied to the labor economics issue of
evduaing the effect of traning programs on paticipants eanings. Yet, the edimation of
diversfication's effect on firm vaue is another example of the same more generd datistical problem—
and one of no less economic importance, conddering the percentage of the working population
diversfied firms employ. Accordingly, in this paper | adapt to the divergfication context the agorithm
proposed by Dehgia and Wahba (1998, 1999) to ded with this problem. Specifically, propensity
scores—the predicted vaues from a probit modd of a firm's decison to diversfy—are used to match
groups of diversfied and specidized firms in order to yield an unbiased estimate of the vaue effect of

diverdfication. | goply this method on a sample of diversfied firms that trade a a ggnificant mean and



median discount relaive to specidized firms of amilar Sze and indudtry. | find that, when a more
comparable benchmark based on the propendty score is used, the diversfication discount as such not
only disappears, but even turnsinto alarge sgnificant premium.

The rest of the paper is organized as follows. Section | discusses the puzzle raised by the
divergfication discount from both a theoretica and an empiricd point of view. Section 2 explains the
problem of causd inference with non-experimenta data as it applies to the divergfication discount, as
wdll as the propensity score methodology used to address it. Section 3 reports four sets of reaults: (1)
the replication of earlier findings; (2) the estimates from the probit modd of diversfication that are used
to congtruct propensity scores, (3) the resulting evidence about the effect of diversfication on firm vaue;
and (4) the outcome of severd sengtivity andyses. Section 4 concludes. The data and varigbles are
described in the Appendix.

I. Thepuzzle of the “ diver sification discount”

A. The theoretical puzze

Thereis no shortage of theories that suggest diverdfication is a vadue maximizing strategy. Some
suggest that managers possess monitoring and information advantages over externd capita markets
(Alchian, 1969; Williamson 1975). Hence, diversification creates interna capital markets that lead to a
more efficient alocation of resources across businesses. Others point to potentia benefits of
diversfication such as lower risk, greater debt capacity, and lower taxes as a result of combining
businesses with imperfectly correlated cash flows (Lewdlen, 1971); and increased market power as a
result of cross-subsidized predatory pricing (Tirole, 1995) or of mutua forbearance between multi-

market competitors (Scott, 1982; Bernheim and Winston, 1990).



On the other hand, arguments have aso been made about why diversfication may be vaue-
destroying. Agency theory sees divergfication as a means through which managers can pursue their own
interests a the expense of shareholders (Jensen, 1986). Specificaly, diverdfication may dlow
managers to: increase their compensation, power, and prestige (Jensen and Murphy, 1990); reduce
therr persond risk, which they cannot do by diversfying their portfolios (Amihud and Lev, 1981); or
become entrenched by directing divergfication in a way consastent with their own skills (Shlefer and
Vishny, 1989). Other theories suggest that diversfication creates inefficient internd capitd markets
through overinvestment in low-performing businesses (Stulz, 1990); or because of internd power
struggles that generate influence costs (Rgan, Servaes and Zingdes, 2000). This group of theories is
cearly conagent with the finding of a diversficaion discount; indeed, some of them have emerged in
order to explain it. From an economic sandpoint, however, it is difficult to rationdize why, if diversfied
firms are rdaivey inefficient, they continue to play such an important role in economic activity.

A third group of theories that seem consgtent with the observation of both diversfication
discounts and the persstence of diversfication Strategies are those that suggest there is an optima leve
of diverdfication for each firm and/or time period. For instance, the resource-based theory of
diversfication argues that it results from firms' excess cgpacity in vauable resources and capabilities that
are transferable across industries but subject to market imperfections. Under these circumstances,
economies of scope arise, and the diversfied firm becomes the mogt efficient form of organizing
economic activity (Penrose 1959; Panzar and Willig, 1979). If those conditions are not met, either
because the firm divergfies into unrelated industries where the firm' s resources are of little use (Rumelt,
1974) or because no transaction costs prevent the firm from profitably exploiting its resources in the

market (Teece, 1980, 1982), diversification becomes suboptimal. Likewise, Rotemberg and Saloner’s



model leads them to conclude that “innovative firms must remain narrow while less innovetive firms can
be broad” (1994: 1347).

Bhide (1990) and Hubbard and Pdia (1999) argue that the informationd efficiency of externd
capita markets may have changed over the last decades. Hence, the reletive vadue of diversfied firmsas
internal capital markets is contingent on the time period examined. Other theories indicate that the
optimd levd of divergfication differs both across firms and over time, i.e. depending on the life-cycle
dage a which the firm is in. For instance, Matsusaka (1998) proposes a dynamic mode of
divergfication in which firms repeatedly enter new businesses and exit old ones in search of good
matches for their organizationd capabilities. Bernardo and Chowdry (1999) advance the paradox that
divergfied firms may trade at a discount precisdy because the market value of specidized firms reflects
the red options vaue of diverdfication, whereas diversfied firms have perhaps exhausted their options
to diversfy and expand. These and other dynamic views of diverdfication are dso conggtent with
theories and evidence about the causes and consequences of corporate refocusing (Liebeskind and
Opler, 1992; Comment and Jarrell, 1995; John and Ofek, 1995; Daley, Mehrotra, and Sivakumar,
1997, Berger and Ofek, 1999; Matsusaka and Nanda, 2000).

Stll, the finding that diversfied firms on average trade a a discount is difficult to reconcile with
such “optima diverdfication” theories. Those theories explain why certain firms & certain pointsin time
may be trading a& a discount. In equilibrium, however, the forces of competition should push firms
towards their optimd diversfication leve. Thus, in alarge cross-sectiond sample of firms, these theories

would lead to expect naither a discount nor a premium for diversfied firms?

® This is the same argument made by Demsetz (1983) and Demsetz and Lehn (1985) with respect to ownership
structure and performance.



B. The empirical puzzde

The finding that diverdfied firms trade at an average discount is dso difficult to reconcile with
most of the earlier evidence about the effect of diversfication on corporate performance. Leaving asde
the research that documents the existence of the divergfication discount, empirica sudies about this
issue largdly fdl into three groups. strategy and indudtrid organization studies of the relationship between
divergfication and profitability, studies about the effect of diversfication on productivity, and event
sudies of the stock market’ s reaction to announcements of diversifying acquisitions”

The profitability studies group is by far the largest of the three, as shown in Ramanujam and
Varadargian (1989) and Montgomery’s (1994) comprehensve reviews. These studies have used
different measures of diverdfication, both continuous (eg. Herfindahl and entropy indices) and
categorica (Rumdt's (1974) categories), as well as a broad selection of control variables. The man
finding, widdly replicated across studies, is that related divergfication is podtively associated to
profitability while unrdaed diversfication is negatively associated to it; or that diversfication and
performance follow a non-monatonic relationship. The datigtica sSgnificance of these results varies
across dudies, however, and many have found no sgnificant relationship. All thisis primarily conagtent
with the optima diversfication theories mentioned, and contrasts with the apparent robustness of the
divergfication discount to different time periods and degrees of relatedness across diversfied firms
divisons

Research about the effect of diversfication on plant or irm productivity is much more scarce

* In addition, a recent strand of empirical literature presents evidence that is interpreted by those who find it as
supporting the inefficient internal capital markets explanation to the diversification discount (e.g. Lamont, 1997; Shin
and Stulz, 1998; Scharfstein, 1998; Rajan et al., 2000). However, Whited (1999) shows that the method common to
these studies suffers from a measurement error problem which, when corrected, leads to the disappearance of al
evidence of inefficient capital allocation across divisions.



and not totaly clear cut. Lichtenberg (1992), for example, finds that the rdationship between
diversfication and productivity is podtive, but becomes negaive when contralling for firm dze
Maksmovic and Phillips (1999) find that sngle-busness firms have sgnificantly higher productivity than
conglomerates. Their definition of businesses a the 3-digit SIC levd, however, may lead to classfy as
gangle-business many firms that would otherwise be congdered as diversified. Schoar (2000) finds that
diversfied firms are cross-sectiondly more productive than specidized firms, and that plants that are
newly acquired (through a diversfying acquistion) experience a productivity increase. At the acquiring
firm levd, however, thisincrease is more than offset by the productivity decrease suffered by the plants
it formerly owned. The cumulative evidence from diversfication sudies about productivity thus offers no
clear support for any diversfication theory. However, Schoar (2000) provides direct evidence of a
puzzling coexistence of a diversfication discount with the productivity premium in her sample.

Even more puzzing is the coexigence of the finding of a divergfication discount with the
evidence from event sudies that the stock market responds positively to announcements of diversifying
acquistions. Morck, Shleifer, and Vishny’s (1990) study is often cited as evidence of a negative market
reaction to this type of acquistions. However, the rest of sudies in this group actudly offer a very
different picture. Kagplan and Weisbach (1992) replicate the generd result of acquisition event studies
that bidder returns are dightly negative but combined returns to bidder and targets are positive, which
imply that acquisitions increase combined shareholder vaue (Jensen and Ruback, 1983); they aso find
no sgnificant differences between related and unrelated acquigtions in their stock returns' impact during
the 1970s and early 1980s. The remaining studies al report positive market reactions to unrelated
diversfying acquistions. Schipper and Thompson (1983) and Hubbard and Pdia (1999) for the 1960s,

Matsusaka (1993) for the late 60s and 70s, Hyland (1997) and Chevdier (1999) for the 80s and 90s.



[I. Causality, comparability, and the diver sification discount

A. The problem of causal inference in estimating the diversification discount

The edimation of diverdfication's effect on firm vaue is an example of the generd datidtica
problem of estimating treatment effects in observationa studies. The problem, in its essence, is thet the
sample average difference in outcomes between treatment and control groups is only an unbiased
egimate of the treetment effect when units are randomly assigned to the treatment, as in awel-designed
experiment. This is typicaly not the case, however, in sudies for which experimental data are not
available, asit happensin the context of diversfication and manageria decision-making in generd.

Usng standard notetion in causd inference theory (Rosenbaum and Rubin, 1983), let Yy
represent firm vaue for diversfied firms, and Yo the vaue of specidized firms. Let D; be adiversfication
indicator that equals one when the firm diversfies and zero otherwise. Accordingly, E(Y1 | Di = 1)
denotes the average vaue of diversfied firms, and E(Yo | D; = 0) the average vaue of specidized firms.
The effect of interest is that of diversfication on the value of the diversfied firms, or the difference
between the vadue of the average diverdfied firm and the value its segments would have had if
operated as stand-alone segments (E(Yo | Di = 1))?

Th=1=E(Vi2|Di=1) —E(Yo|Di=1). N

This difference is generdly known as the expected treatment effect on the treated. Since
E(Yo | Di = 1) is obvioudy unobservable, what may be computed ingtead of (1) is the difference in
average va ue between diversfied and specidized firms:

T=E(Y1|Di=1) —E(Yo|Di=0). 2

® In this paper, asin all the diversification discount literature, the term“ segment” is adopted from Compustat data to
refer to afirm’sactivitiesin aparticular industry.



The problem, then, is that unless E(Yio | Di = 1) = E(Yio | Di = 0), as it occurs under random
assgnment, (2) is abiased estimator of (1).

Rubin (1974, 1977) has shown that the expected trestment effect on the treated can ill be
identified in a non-experimental context, by assuming that treatment assgnment is a function of
observable variables. In that case, conditiona on the observed variables, the assgnment can be taken to
be random, and the unconditiond effect can be estimated as the expectation of the conditiona effects
over the digtribution of the conditioning variables in the treated popul ation:

T =1 = Ex{E(Y1 | Xi, Di=1) —E(Yo | X, Di=0)| D = 1}. (3
Accordingly, non-experimenta gpproaches to evauating treatment effects attempt to replicate this
setting by (1) selecting a control group as Smilar as possible to the trestment group, and (2) specifying
an econometric model of outcomes and (idedlly) treatment participation.

In his influentid paper, however, Laonde (1986) shows that econometric methods have great
difficulty replicating the experimenta results when using control groups other than the experimenta one.
Specificdly, he uses data from a training program that was run by the government as a random
experiment to compare the experimentd and severa non-experimentd estimates of the effect of
program participation on participants earnings. He finds that one-step methods such as linear regresson
(uni- or multivariate) yidd esimates that differ widdy from the experimentd benchmark in sze, in
ggnificance, and even in Sgn. Two-stage methods such as Heckman's sample sdection modd come
closer, but are fill sgnificantly different from the benchmark.

A dmilar exercise cannot be performed in the context of diverdfication due to the impossibility
of observing the experimentd benchmark. However, the combination of Laonde's findings with the

evidence that firms do not diversfy a random, and with the standard practice in the literature of



constructing comparison groups by matching firms on industry and size only, suggest that prior estimates
of diverdfication’s effect on firm vaue may suffer from a smilar bias. Campa and Kedia (1999), who
use two-stage methods to estimate this effect, find that the divergfication discount as estimated by
earlier sudies ether disgppears or turns into large sgnificant premium.® What Laonde s results suggest,
however, is that these two-stage estimates may aso be biased. The extent of the potentid bias depends
on the overlap between the distributions of characterigtics for the trestment and control groups; the
greater the overlap in all characterigtics, the more comparable the groups, and the smaller the bias.
Therefore, and given that there are many possible reasons why firms diversify, partia matches based on
one or two characteristics may not yield the most relevant group for comparison
B. Using propensity scores to construct comparable control groups of specialized firms

Dehgia and Wahba (1998, 1999)—DW hereafter—propose an dgorithm that solves the
problems previoudy described, induding the “curse of dimensondity” implicit in the sdection of an
adequate control group. The agorithm is based on Rosenbaum and Rubin’'s (1983) propensity score
theorem. DW’s contribution is to spell out in detall how the propensity score methodology can be

implemented in practice. They aso show, usng Laonde' s (1986) same data, that the method closely

® This paper was devel oped independently and simultaneously to Campa and Kedia's. Our papers are similar in that
they both provide evidence, for the first time, that after controlling for sample selectivity, the diversification discount
disappears or even turns into a premium. This is an important contribution of both papers because, while many
others had shown that firms that choose to diversify differ from firms that choose not to diversify in various
characteristics, not until these two studies has it been empirically confirmed that, after controlling for those
differences, thereisno “ diversification discount” left.

My study differs from theirs in the following three main ways. (1) My specification of the probit model of the
diversification decision is substantially more compl ete than theirs, which ignores all prior theory and evidence about
this issue. (2) Following DW’s method, the results of that model are taken advantage of in order to construct an
appropriate control group of specialized firms. As Lalonde’s results show, the construction of such a group or lack
thereof may be relevant to the unbiasedness of the final estimates. (3) My study compares diversifying and
diversified firms separately to their relevant control groups. In contrast, while their study initially acknowledges the
difference, it eventually does not distinguish between the two in the estimation.

Nevertheless, the fact that both our studies reach a similar conclusion shows that our approaches are
complementary and reinforces the validity of the conclusion iself.

10



replicates the experimenta estimates of the treatment effect.
The propensity score is defined as the probability of assgnment to treatment conditiond on a
vector of independent variables X;:
pXi)=Pr (Di=1[X)=E (D [X). 4
The propengty score theorem saysthat if the trestment assgnment isignorable conditiona on X,
then it is aso ignorable conditiona on the propensty score:
Yiz, Yo L Di | Xi = Yz, Yo L Di [ p(Xi) . ®)
The theorem implies that observations with the same propensity score have the same distribution
of the full vector of vaidbles Xi. Therefore, by matching on the propensity score, maximum
comparability between treatment and control groups is atained. The trestment effect on the trested can
then be estimated as the expectation of the conditiond effects over the didtribution of the propensty
score in the trested popul ation:
T fr=1 = Bppo {E(Yia [ PCXi ), Di = 1) —E(Yio | p(Xi), Di =0) | Di = 1}. (6)
In this paper, | adapt DW's method in order to estimate the effect of diversfication on firm
vaue. Fallowing the literature on causd inference, this effect is primarily assessed by looking at
diversfication as a trestment that firms choose to go through or not during the period 1991-1997, and
measuring the effect at the end of the treatment period (1997). In other words, the primary comparison
here is between diversfying and non-diverafying firms. This requires looking & diversfied firms a the
point in time when they diversfy, i.e. when they increase their number of segments from one to two or
more. Nevertheless, in order to address stuations of perssent and/or cumulative diverdfication and
make my results more comparable to those of the diversfication discount literature, | also compare, asa

sengtivity andlyss, diversfied and specidized firms. The propensity score method can aso be gpplied to

11



this case, but a dightly different interpretation is in order, snce the propendty equation then refersto a
firm's probability to be diversified. The data and variables used are described in the Appendix. The
method involves the following steps:

1) Estimating the propensity to diversify. Following previous studies (Lemelin, 1982; MacDondd,
1985; Montgomery and Hariharan, 1991; Rondi et. a, 1996; Merino and Rodriguez, 1997; Silverman,
1999), the diversfication decison is modded usng a discrete choice modd of firm i's propensty to
diversfy intoindudry j:

Pr(Dj=1[X,Q, W, R)=f(X,W,Rj, (7)
where X; are firm characterigtics, Q and W are origin and target industry characteristics, respectively,
and R; are characterigtics of the relationship between the two industries (or between the firm and the
target industry). Models of this type have been found to yied much greater explanatory power than
those that only include firm characterigics. As in the former studies, each doservation in my sample
represents a firm-target industry pair, and each firm in the control group is paired up with each of the
potentid target industries. Unlike those sudies, however, both groups of firms are dedt with
homogeneoudy by dso paring up treated firms with each potentid target industry, dthough the
dependent variable for a pair only equas one for the target industries in which the firm actudly entered.
To keep the dataset tractable, the set of potentia targets for the control firms is restricted to the
industries entered by diversifying firms after 1990.

| dso contribute to the empiricd literature on diversfication motives by including variables from
a larger sat of divergficaion theories than those in prior studies. However, to avoid diverting the
reader’s atention from the central theme of this paper, the underlying theory for each variable and its

expected sgn is only noted within the table in the Appendix, and briefly discussed in the results section.

12



A more detailed discussion of these theories and their empiricaly testable implications can be found in
Villaonga (2000).

2) Computing propensity scores for treated and control observations as the predicted values from the
mode of step 1. At this stage, then, for each firm-potentid target industry pair there is one score which
messures the firm's propendty to diversfy into a given industry.

3) Sdecting one propensity score per firm only. In order to estimate the effect of diversfication on
firm vdue, the interest is not redly in afirm’s propendty to diversfy into a given industry, but in the
firm's overall propensity to diversify.” For this purpose, each specidized firm is assgned the
maximum score among those for dl potentid target indudtries, each diverdfied firm is assgned the
propengty score for the indudtry into which it actudly diversfied, or the maximum of these when the firm
diversfied into more than one indudtry.

4) Separating treatment and control groups (diversified vs. specialized firms), and sorting
observations within each group from lowest to highest propensity scores.

5) Discarding all specialized firms with an estimated propensity score lower (higher) than the
minimum (maximum) of the propendgty score for diversfied firms. This step thus diminates from the
control group dl firmsto which diversfied firms are not comparable to begin with.

6) Classifying all firms (diversfied and specidized) into blocks defined by the quintiles of the
propendty score digtribution for diversfied firms. This step and the following ensure that, even though
both groups of firms are different prior to the diversfication period in a number of characterigtics, they

are comparable within the blocks defined. The use of quantiles (quintiles or other) of the score

"This preventsthe inclusion of diversified firms among the control group for all industries into which it did not
diversify. It also prevents the classification of afirm into different blocks at step 6 below.

13



digribution for diversfied firms provide a convenient starting point for the definition of the blocks, as a
minimum number of firmsis alocated to each block by congtruction. As explained below, however, the
blocks may need to be redefined at alater stage.

7) For each pre-diversification variable, as well as for the propensity score, doing t-tests of
differences in means between the diversified and specialized firms within each block.

(@ If dl blocks arewdl bdanced (i.e. t-gatistics non-9gnificant) for most variables: Stopping

(b) If ablock isnot well balanced: Dividing block into finer blocks and re-evduding

(©) If most blocks are not well balanced: Modifying logit mode and re-evauating.

8) Estimating the effect of diversification on firm value by taking the welghted average (by number
of divergfied firms) of the within-block mean differences in value between diversfied and specidized
firms Thisisthe average treatment effect on the treated of the causal inference literature.

[11. Results

A.. Replication of earlier findings

Asapreiminary sep to the main andyses, | verify that the finding of a“diversfication discount”
as edimated in prior sudies adso holds for my sample. Following Lang and Stulz (1994), Servaes
(1996), and Rgan et d. (2000), | initidly estimate the effect of diverdfication as the mean and median
difference in industry-adjusted Tobin's g between diversfied and specidized firms. The condruction of
the industry-adjusted gs is detailed in the Appendix. These estimates are reported in Table 1. Negative
vaues represent discounts, postive vaues represent premia. The last two columns, which refer to the
differences between both groups of firms, show that diversfied firms trade a a discount during the

1990s. The mean (median) discount found ranges between — 0.06 (— 0.02) in 1990 and — 0.24 (— 0.14)

14



in 1992, and is sgnificant for al years except 1990. Pooling dl years, the mean discount for the sample
is—0.16, and the median discount is— 0.08. These figures are smdler than those reported by Lang and
Stulz (1994) and Servaes (1996) for the 1980s and the 1960s, respectively, using a Smilar measure.
This result is consgtent, however, with the general downward trend in the Sze of the divergfication
discount reported by Lang and Stulz (1994) for the late 1980s.

The lagt row of Table 1 reports the mean and median discount of the diversified firms in the
subsample of diversfying firms for 1997, which is the year on which the effect of diversfication onfirm
vaue will be estimated using the propendty score method. These firms dso trade a a sgnificant
discount with respect to the control group of nondiversfying firms in the same sample. The mean
discount is smdler than that obtained for the same year on the larger sample (— 0.08 vs. — 0.13), but the

median discount is dightly higher (— 0.06 vs. — 0.05).

Insert Table 1 about here

Table 1 dso reports the mean and median industry-adjusted gs of diversified and specidized
firms that are used to compute the discount. By using all sngle-segment firmsin Compustat to compute
the industry averages, as opposed to just those in the sample, | am able to uncover an interesting result
that has remained hidden in the earlier literature. Namely, that the discount a which the specidized firms
in the sample trade with respect to al specidized firmsin Compudtat is as large as the discount at which
divergfied firms trade with respect to the specidized firms in the sample. On average over dl yearsin
my sample, this mean (median) discount of specidized firmsis — 0.16 (— 0.17), as compared to the —
0.16 (- 0.08) within-sample discount of diversfied firms. Given that the sample has been sdected from

Compudat mainly on size, this finding suggests that the discount may largely be attributable to sze rather
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than (or in addition) to divergfication per se.

The latter finding dso highlights that by computing an industry-adjusted discount with respect to
the specidized firms in the sample, one is effectivey comparing the diversfied firms of interest to a
group of specidized firms selected on Sze and industry. The causa inference literature reviewed above
has shown, however, that the construction of control groups based on single (or on two) characteristics
is neither necessary nor desirable, because those groups may leave out comparison units that are
nonetheless good overdl comparisons with trestment units. In contrast, what the propensty score
theorem and DW' s results show is that the propendity score provides arigorous criterion for selecting a
comparison group that will yield unbiased estimates of the effect of interest.
B. Probit estimates of the propensity to diversify

Table 2 reports the coefficient estimates from different specifications of the propensity equation
(Pand A), as well as the find estimates of diversfication's effect on firm vaue that result from each
gpecification (Pand B). The results from al intermediate steps between these two are not reported, but
are available from the author upon request. This subsection focuses on the probit estimates from the

main specification, while the rest of the table is discussed in the next two subsections.

Insert Table 2 about here

The coefficient estimates from the main modd of firms propengty to diversfy are shown in
column 1. To fadlitate the interpretation of the results, the margind effects associated to these

coefficients are aso reported, in column 2.2 The significance of most target industry variables as well as

8 Marginal effects are the partial derivatives of E[y|x] = ®(8’x) with respect to the vector of characteristics, and are
computed at the variable means. They indicate the effect on the estimated probability of diversification of increasing
by one unit each independent variable from its mean, conditional on all other variables being fixed at their mean
values.
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of dl the origin-target industry relationship variables confirm the importance of taking both groups of
variables into account when estimating the propensity to diversfy. The goodness-of-fit indicators are
subgantiadly higher than those achieved by earlier researchers usng firm (and origin indudry)
characterigtics only. In fact, they are greater than any of those reported in earlier sudies of a firm's
propengty to diversfy into a given industry as well.

The results are consstent with the predictions of severd of the diversification theories discussed
in Section 1. Particularly, the four variables used to represent agency motives have the expected sign,
and are congstent with earlier evidence: (1) the fact that firms which have a higher inditutiond presence
in their ownership sructure are less likely to diversfy suggests that those indtitutions may be playing a
monitoring role over the managers of those firms; (2) the negative Sgn on indders suggests that the
propendty to diverdfy is smdler the greater the dignment of interests between managers and
shareholders in the form of ingder ownership (Denis, Denis, and Sarin, 1997); (3) as hypothesized by
Amihud and Lev (1981), managers seem to seek in diverdfication areduction in their own persond risk;
and (4) condgtent with Jensen’s (1986) view of debt as aform of monitoring, managers are unlikdy to
diversfy into industries that would increase thair financid leverage?®

These results are not in themselves evidence, however, that diversfication is avaue-destroying
drategy, snce the predictions of vaue-increasing theories are aso supported. For instance, there is
partia support for the resource-based theory of divergfication in that firms ssem more likely to diversfy

into industries with a higher synergy potentia for vertica, customer-based, and marketing synergies, and

® Also significant, and with the expected negative sign, was the percentage of afirm’s stock owned by blockholders.
However, because this measure has a 0.5 correlation with insider ownership, which may raise multicollinearity
concerns, it has been omitted from the final specifications. None of the estimates reported are materially affected by
this exclusion, and the explanatory power of the model is slightly increased by it, as is the number of non-missing
observations that remain available for the estimation.
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when they have the financia resources to do s0.*° The evidence regarding technologica synergies based
on the two different measures included is mixed, however, as are the results from earlier research on this
issue* There is aso evidence, consstent with earlier findings by MacDonad (1985), that firms that
diversfy are in indudtries with a high degree of concentration, as required for any market power
prediction to hold. Whether those predictions are actually supported, however, is something that cannot
be established a priori by looking a afirm's propensty to diversfy.

Perhgps the most important result from the probit model, given this paper’s objective, is the
confirmation that diversfied firms trade a a discount prior to diversification, and that the discount is
gatigticdly significant. Thisis congstent with the findings of Lang and Stulz (1994), Servaes (1996), and
Hyland (1997), dthough the former two do naot find this prior discount to be Satidticdly sgnificant for
their samples. On the other hand, both Lang and Stulz (1994) and Hyland (1997) find that firms that
diversfy tend to be in low @ indudries, dthough Hyland does not find gatistica sgnificance for this
result. Like Lang and Stulz (1994), | dso find the origin industry’s average q to be sgnificant and
negative. Therefore, in my sample, the “pre-diversfication discount” turns out to be both afirmand an
indudtry effect. | believe this result on its own provides enough judtification for revidting the ideathat the

“divergfication discount” is caused by diversfication. Its meaning is discussed in more detal in the

' The two synergy measures computed using Input-Output data (vertical and customer-based) have a 0.6
correlation. Again, to avoid potential problems of multicollinearity, only one of these measures has been included in
the final specification. As may be expected, however, results are very similar if the other is used instead; a positive
significant coefficient obtains for either of these variables.

" More specifically, the positive sign of technological synergies, when measured as absolute differences in R& D
intensity between origin and target industries, runs contrary to both the resource-based predictions and prior
findings by MacDonald (1985), Montgomery and Hariharan (1991), Rondi et al. (1996), and Silverman (1999). It is
consistent, however, with Hyland's (1997) and Campa and Kedia's (1999) finding of a negative sign for firm R&D on a
more similar sample to mine—which contrasts with the findings of the former studies for the same variable. On the
other hand, the measure of technological synergies derived from Scherer’ s technology input-output matrix does yield
the positive sign predicted by the theory, but it is not statistically significant. My results are thus in agreement with
Silverman’s (1999) argument and evidence that R& D-based measures are not very good indicators of a firm's
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following subsections.

Among the other control variables, two are sgnificant and have the expected 9gns. Sze, and the
target indudiry’ s operating performance. The positive Sgn on Size suggests that firms expand within their
core activities before exploring other avenues for growth. The podtive sign on the target industry’s
return on assets confirms the intuition that firms seek to enter the more profitable industries. The broader
indicator of target industry’ s incentives for inward diversfication, however, has a negative sgn, contrary
to what might be expected. Two other varigbles the origin indudry's incentives for outward
diversfication, and target industry g, dso have opposite Sgns to those expected, but are satisticaly
indgnificant. In contragt, of the 2-digit level dummiesincuded in the mode, al except one are Sgnificant.
This suggests that, for one reason or another, different industries are more or less likdly to attract
diversfying entrants, and to foster diversfication on the part of their incumbents.

C. Main result: Diversification’s effect on firm value

Figure 1 shows a histogram of the propensty scores obtained from the probit modd just
discussed. The number of firms for which propendty scores are available from the estimation of that
modd is 38 diversfied and 508 specidized. These are the firms on which the “raw” discount reported
in the last row of Table 1 has been computed. The gpplication of DW's dgorithm leads to discard 104
control observations with a propendty score below the minimum score of the diversified firms (0.012),
and none with a score above the maximum, as may be expected. The blocks defined by the quintiles of
the propendty score distribution for the diversfied firms are reasonably well balanced—that is, there are
no dgnificant differences between treatment and control groups within each block for most of the

variables. Thisimplies that, once the specification described is arrived at, there is no need to redefine the

technological resources as predictors of diversification.
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initid blocks, as both groups of firms are comparable within those blocks** More importantly, the

exigence of this baance guarantees that the final estimate of the trestment effect is unbiased (DW).

Insert Figure 1 about here

The edimate of diversfication’s effect on firm vaue resulting from the specification discussed is
reported below the coefficients of the specification itsdf, i.e. in the first column of Table 2, but in Pand
B. Asthe table shows, when diversification motives are controlled for by matching comparable groups
of diversfying and non-diversfying firms, the mean discount of — 0.08 reported in Table 1 turns into a
daidicdly sgnificant premium of 0.34 (t-datidtic of 2.27). Thisisthe main result of this sudy, which is
consstent with those obtained by Campa and Kedia (1999) for the 1978-1996 period using more
traditiond approaches to the sample sdection problem described. Both studies not only find no
evidence to support the notion that diversfication per se destroys vaue, they find evidence that it
actudly increasesit.

This result, taken together with the finding thet diversfied firms trade at a discount prior to
diversfying, seems to suggest that the direction of causdity in the divergficationperformance
asocidion is the reverse to the one assumed in the “diversfication discount” literature. Rether than
diversification causng low performance, it gopears to be low performance that is causing diversification.

Before arriving at this conclusion, however, anumber of sengtivity analyses need to be performed.

21t dso implies that the weighted average of the within-block mean differences in value between diversified and
specialized firms that has been defined as the treatment effect can equivalently be obtained by calculating one grand
mean, since all blocks have the same weight. In other words, the differences between my results and those reported
in Table 1 are being driven by the elimination of the irrelevant specialized firms from the control group (i.e. those
below the minimum propensity threshold), rather than by the within-block comparisons.
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D. Sengitivity analyses

Four different types of sengtivity analyses are conducted in order to assess the robustness of
the main result. Fird, the use of propensty scores as a matching basis for estimating the effect of
diverdfication on firm vaue may rase a concern about how sengtive the find estimates are to the
specification of the probit mode of the propensgity to diversfy. Two points must be noted in this respect:
One, the fact that the fit of the modd is better than that achieved in any of the earlier dudies of afirm's
propengity to diversify dlows me to be reasonably confident that the propensity scores generated from
that modd are adequate summary measures of the characteridtics distinguishing the trestment and
control groups in my sample. Two, DW's own sengtivity analyses show that “the exact specification of
the estimated propendgty score is not important as long as, within each stratum, the pre-intervention
characterigtics are balanced across the treatment and comparison groups’ (1999: 1061). Since the
specification of the propendty to diversfy shown in column 1 achieves this bdance, the resulting
estimates of the effect of diversfication on firm vaue can be consdered robust in this sense.

Nevertheless, one may ill be interested in what happens when other specifications are used.
For this reason, in columns 3 and 4 of the same table, | report the results from two dternative models.
Both of this modds include only firm and origin industry characterigtics, and hence may be estimated at
the firm level, as opposed to the firm-target indudtry level of the main specification. The firgt of them
includes only pre-diverdfication (1990) industry-adjusted g, and industry . The second dternative
Specification includes dl the firm and origin industry characteristics from the main mode. Constructing
propengty scores out of these models and using them to match diversfying and non-diversfying firms
yidds an indgnificant diversfication discount of — 0.02 in both cases. This suggedts that the finding that

the divergfication discount as such vanishes if a control group is congtructed in a less adhoc way than
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the traditiond sze and industry matching is robust to the choice of specification for the propensty
modd. As a cavest, however, it must be emphasized that the estimation of the diversfication effect
based on these two dternative pecifications runs counter to the spirit of DW’s method, since it fails to
diminate the within-block differences in pre-diversfication variables between the trestment and control
groups.

Second, given the reative novety of the propensity score gpproach followed in this paper, the
skeptica reader may want to know how my results differ from those that would be obtained from more
traditiona methods of dedling with sample sdection issues, most notably Heckman's two-stage mode!.
Note that the primary specification of the probit model | use does not dlow such a comparison to be
made, snce it entals different leves of andyss for the man (vaue) and propensty (to diversfy)
equations, the former is & the firm levd, the latter at the firm-potentia target industry pair level.” The
specification reported in column 4, however, does lend itself to this comparison; therefore, | have used it
asabassfor esimating the effect of diverdfication on firm vaue usng Heckman's method.

The resulting estimate turns out to be an even larger discount  0.29) than that the — 0.08
obtained from OLS, dthough the discount is not Satisticaly sgnificant (t-datistic of — 0.3). The
discrepancy between this figure and the — 0.02 | find by constructing propendty scores out of the same
gpecification is congstent with Laonde' s findings and suggests that the difference between the — 0.08
OLS discount and the 0.34 premium | find usng my preferred specification is largely due to the

selection of an gppropriate control group, rather than to the inclusion of a second (propendity) equation

3 The use of apropensity score methodology allows me to estimate the propensity equation at the firmrindustry level
(with its associated advantages of greater explanatory power and increased sample size for estimation), and then
reduce the set of propensity scoresin the way described to one per firm when it comes to estimating the value effect
of diversification. In contrast, such a change in levels of analysisis not possible using Heckman’s approach, at least
in astraightforward way.
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in the divergficaion-performance mode per se. A comparison between the — 0.29 figure and Campa
and Kedid sfinding of a smdl and insgnificant premium using Heckman's method and the measure most
amilar to my indudry-adjusted g suggests that, were DW’'s method applied to their sample, it would
yidd a lager premium than what they find—in other words, that their estimates are biased, but
consarvative.

Third, the mogt sraightforward interpretation of my findings is thet the direction of causdity in
the diversficationperformance reationship is the reverse to the one implicit in the notion of a
“divergfication discount”. According to my results, a* performance discount” might be a more accurate
description. An dternative interpretation of these results, however, is that, if markets are efficient, the
pre-diversfication discount just shows that market vaues are taking future diversfication into account.
Indeed, the finding that firms with greater agency problems are more prone to diversfy is conastent with
the notion of the market expecting those firms to do something contrary to shareholders interests.
Whether it is divergfication or some other managerid action that is being discounted, however, is yet to
be established.

In this respect, it must be noted that the firms that diversfy in my sample do so at different
points in time between 1991 and 1997. Thus, the argument that the marketing is discounting
divergfication in advance may be more plausble for some firms than for others. Furthermore, Hyland
(1997) and Campa and Kedia (1999) show that diversfying firmstrade at afairly homogenous discount
during a nine-to-twenty year window around the diversfication year. This seems hard to reconcile with
the idea that what the market is discounting about these firms prior to thelr decison to diversfy is
actudly divergfication itsdf.

Nevertheless, to test more formdly for this posshility, | repeat the previous andyses usng
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industry-adjusted q in 1990 (instead of 1997) as the outcome variable, and excluding it from the vector
of independent variables in the propengty to diversify mode. | dso do this because the plaughbility of the
dterndive interpretation mentioned more generdly implies that when treatment effects refer to the effect
of corporate decisons on market values, the right point in time to evauate these effects may be prior to
the treatment itself, not afterwards. In other words, if markets are efficient, the effect may paradoxicaly
precede the cause.

The results from the probit mode are not reported because they are very smilar to those in
column 1. The resulting esimate of diversfication’s ex-ante effect on firm vaue is adiscount of — 0.07.
However, the discount is not staidticaly significant. In fact, about haf of the within-block mean
differences are actualy premia. Therefore, what the market is discounting a priori about the diverafying
firmsin my sample does not seem to be thar future diversfication.

The fourth and last robustness check performed is the cross-sectiona comparison between
diversfied and specidized firms, thet is, regardless of when diversfied firms firsg went through the
diverdfication “trestment”. As noted before, the analyss of diversfied firms a the point in time when
they become diversfied is necessary for assessng the causd effect of diverdfication on firm vaue.
Nevertheless, it suffers from anumber of limitations.

Mogt notably, it does not address Stuations of cumulative and/or persstent diversification. For
ingance, it could be that a divergfication discount exigts, but only beyond a certain threshold which the
diverafying firms in my sample have not yet reached. This posshility is unlikely, however, given that the
discount of divergfied firms is only sgnificant between one and two-segment firms, but not between
two-segment firms and firms with larger numbers of segments. This result, found by Lang and Stulz

(1994) and later studies, is dso observed in my sample. For example, a pooled regresson of the
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industry-adjusted g on a congtlant and dummies for diversfied firms with two, threg, four, and five or
more ssgments yields the following coefficients (t-gaidtics in parentheses): Single-ssgment firms, i.e. the
intercept: — 0.16 (— 12.84); two segment firms. — 0.11 (- 3.19); three segment firms. — 0.06 (— 1.4);
four-segment firms — 0.07 (— 1.14); five and more segment firms: 0.02 (0.26).

Nevertheless, it could aso be that the discount only affects firms that have been diversfied for a
number of years greater than my sample period, i.e. that there is alag between attaining the “ diversified”
gatus and being penaized by the market for such gatus. In addition, the andysis of diversfying firms-
only leads to a condderable reduction in the sample sze, and hence in its comparability to the samples
used in prior sudies of the “diverdfication discount”.

For al these reasons, | repeat the previous andyss on the larger sample described in the
Appendix, which has been sdected like those in prior sudies and includes firms with higher degrees of
divergfication than those in the diversfying firms subsample. The propendty score method can dso be
gpplied to this case, but a different interpretation isin order. Thus, for any given year, diversfied and
specidized firms are matched on the propendgity score, thereby ensuring that both groups of firms are
fully comparable. However, the scores are now indicative of afirm’s probability to be diversified.

The specification used for the probit modd is amilar to that in column 1 of Table 2, and is
estimated for each year separately to keep the dataset tractable. Column 5 of the same table reports the
esimates for 1997. For estimation purposes, a firm's primary industry is conddered as its origin
industry, and dl other industries in which it is present, if any, are conddered as actud target indudtries.
As before, the set of potentid target industries is defined by the set of “target” indudtries in which the
diverdfied firms in the sample operate in any given year. Thus, the dependent variadle in this modd

equds one for divergfied firms, for each industry in which the firm is present in addition to its primary
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indugtry, and zero for dl other firm-potentid target industry combinations. After matching on the
propengty score, the effect of diversfication on firm vaue is computed as before, but for the same year
in which the independent variables are measured. Accordingly, the pre-diversfication industry-adjusted
g is excluded from the set of independent variables.

As shown in Pand B, the estimate of diversfication’s effect on firm vaue that results from this
last robustness check for 1997 is a premium of 0.08. The premium is datisticaly inggnificant, but it dills
differs condderably from the satistically sgnificant discount of — 0.13 yielded by OL S estimation and
reported in Table 1. Although not reported here, the results for other years are smilar, even for thosein
which OLS esimation yielded a larger (more negative) discount. Thus, the results of this last set of
andyses confirm that the diversfication discount as such aso disappears when highly and persstently
divergfied firms are consdered.

V. Conclusion

This study shows that the finding that diversfied firms trade at a discount cannot be attributed to
diverdfication itsdf. Firg, | argue why this atribution on the basis of previous results is problematic from
the point of view of datigtica causd inference. One problem is that firms do not diversify at random but
choose to do so or not based on their characterigtics, on the characterigtics of their origin and potentia
target industries, and on the relationships between these two. As a result, estimates of the effect of
diversfication on firm vadue obtaned from sngle-equation modes—univariatle or multivariate
regressons estimated by ordinary least squares or fixed effects—suffer from a sample sdlection bias.
Ancther problem is that, snce diversfied firms differ from specidized firms in multiple characterigtics,

the congtruction of a control group of specidized firms that are comparable to the diversfied firms of
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interest in size and industry only introduces another source of bias. This bias affects the estimates that
can be obtained from both single and two-equation models using standard econometric methods—
including indrumentd variables and Heckman' s two- step sample selection model. | dso explain how the
propensty score method followed in this study alows me to ded with both problems and thus obtain
unbiased estimates of the effect of diversfication on firm vaue.

| then verify that the diverdfied firms in my sample trade & a amilar discount to that found in
ealier gudies, and show that those firms differ from specidized firms in a number of pre-diversfication
characteridics. | find that divergfied firms trade at a ggnificant industry-adjusted discount prior to
diversification, and that they are present in industries with alower q than those of their non-diversfying
counterparts. | aso find that, as predicted by agency theory, diversified firms prior to diversfying have a
smaler percentage of their stock owned Ly indtitutions and ingders, a higher risk, and are likely to
diversfy into industries with a lower leverage that their own. | find support for the resource-based
theory of divergfication as well in that firms are more likely to diversfy when faced with opportunities
for exploiting potentiad synergies and when they have enough financia resources to do so. As required
for market power-based theories of divergfication to hold, firms that diversfy are present in indudtries
with higher levels of concentration. More generdly, certain industries appear to lend themselves more
than othersto ether inward or outward diversfication.

Findly, I find that, once these differences are controlled for by matching groups of diversfying
and non-diversfying firms on a summary measure of their differentid characteristics—the propensity
score—, the divergfication discount as such disgppears. In fact, on average, there is a Satidticaly
ggnificant premium to the act of diversfying. The disgppearance of the diversfication discount provesto

be robugt to (1) the specification used to estimate a firm's propensty to diversfy, (2) the use of
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Heckman's two-stage method as an dternative to propensty scores, (3) the possbility that
divergfication is being discounted before it actualy happens, and (4) Stuations of persstent or
cumulative divergfication. Therefore, in answer to my research question, it seems fair to conclude that

diversfication does not cause the “ diversfication discount”.
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Appendix: Data and variables

A. Data and sample

The main sources of data for this study are Standard and Poors Compustat company and
segment-leve files. These sources are complemented with severd others for the probit estimation of
firms propendty to diversfy, as described in Table A-1. The firmsin the sample have been selected by
applying the screening criteriain Lang & Stulz (1994) and Berger & Ofek (1995) to Compudtat for the
period 1990-1997, as follows. For any given year, firms in the sample have: (1) daa in loth the
company and segment Compudtat files, (2) main industry different from financid services (SIC 6000—
6999), regulated utilities (between 4900 and 4999), “government, excluding finance’ (SIC 9100-
9199), and “non classfiable establishments’ (SIC 9900-9999); (3) no missing data for any of the
following varigbles end-of-year stock price, number of shares of common stock, assets, and saes; (4)
total (firm) sdes grester than $20 million. In addition, sample firms have at least two years of deta, and,
on average over dl years for which they have data, totd assets greeter than $100 million. Thisyidds a
total of 2,558 different firms which have data on two or more years of the 1990-1997 period. Thisis
the sample used at the end of Section 1V.D to compare diversfied and specidized firms, and that on
which the OLS estimates reported in Table 1 are based (except for those in the last row).

For the comparison between diversifying and non-diversfying firms, the following additiond
diminations are carried out: (1) Sdecting the firms that are present in 1990. There are 1,359 out of the
total 2,558 mentioned; (2) diminating ADRs (American Depositary Receipts). This leaves 1,274 firms,
(3) sHecting those firms that are specidized in 1990. After diminating segments within afirm that have a

common 4 digit-SIC code, and segments labeled as “corporate’, “other”, or equivaent names, there
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are 698 single-segment (or pecidized) firms, (4) sdecting those firms that have data for dl eight years
in the sample period. There are 687 such firms, of which 69 become multi- segment after 1990 and 618
day specidized; (5) diminating those multi-segment firms that later decrease their number of segments
and thus become specidized again by 1997. This leaves 64 firms that are il multi-segment in 1997; (6)
sdecting as diversfying firms only the 54 firms for which | am able to confirm, usng Lexis-Nexis, that
the increase in the number of segments corresponds to actud diversification moves.

The “divergfying firms’ subsample thus includes 672 firms (54 diversifying + 618 controls). The
54 diversfying firms added 70 new segments from 65 different target industries between 1991 and
1997. These 65 indudtries form the set of potentia target industries where the firms in the sample are
consdered to have had the choice to diversfy into. A tota of 123 out of the 618 control firms, and
three of the diversfied firms, were dready present in 1990 in industries within that set. Thus, the number
of observation avallable for the probit analysesis 43,554 (672* 65 — 126). As Table 2 shows, however,
the number of observations actudly used differs, depending on the amount of missng data for the
variables in each probit specification.
B. Variables

The two most important variables for this sudy are diversfication and industry-adjusted g.
Following dl prior studies of the discount, diversfication is measured by a dummy variable that equas 1
when the firm reports two or more segments in Compustat, and zero otherwise™ q is computed as the

ratio of the market value of common equity plus the book vaue of preferred stock and debt to tota

 This dichotomous measurement of diversification, albeit standard in this literature, is more simplistic than the multi-
category (e.g. related vs. unrelated), discrete (e.g. number of segments) or continuous (e.g. Herfindahl and entropy
indices) measures that are common in the strategy literature. However, in the context of the diversification discount, a
dichotomous measurement is justified by the abovementioned fact that the discount of diversified firms is only
significant between one and two-segment firms, but not at higher degrees of diversification.
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assets.™ | then follow Lang and Stulz's (1994) “chop shop” agpproach to adjust this measure for
indugtry effects. Thus, industry-adjusted q is the difference between a firm's g and the asset-weighted
average of the hypothetical gs of its segments, where a segment’s hypothetica q is the average of the
gpecidized firmsin the industry in each year.

Unlike prior dudies, | use dl sngle-segment firms in Compudtat, and not just those in my
sample, to compute the industry averages. In addition, | consder any firm in the Compustat company-
level files that does not report more than one segment in the segment files as specidized. Thus, | do not
assume that the only specidized firms in Compudtat are those that appear as such in the industry
segment files. As a reault, the industry-adjusted gs of the sngle-segment firms in my sample do not
average zero by congruction, as they do in prior studies. The average difference in industry-adjusted g
between the two groups of firms, which is what is interpreted in prior studies as a measure of the
diversfication discount, is not materialy affected by this modification. The industry averages on which
the results reported are based have been computed at the 4 digit-SIC code levd, resorting to 3 or 2
digit averages when the more precise ones are not available. Smilar results are obtained when using 3-
digit SIC-based industry averages. Also, firms whose unadjusted q is greater than 10 have been
excluded from the estimation. The independent variables used to estimate a firm’'s propengty to diversfy

into agiven industry are defined in Table A-1. All variables are measured in 1990.

Insert Table A-1 about here

' This measure is being increasingly used to avoid the arbitrary assumptions about depreciation and inflation rates
that more sophisticated measures of q require (e.g. Shin and Stulz, 1995) Chung and Pruitt (1994) find that this proxy
explainsat least 96.6% of the variability of Lindenberg and Ross' s (1981) measure of Tobin’sq.
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TABLE 1—REPLICATING PRIOR STUDIES. ONE-STEP ESTIMATES OF THE DIVERSIFICATION DISCOUNT

Specidized firms Diversfied firms Discount (Difference)
Y ear N Mean Median STD N Mean Median STD Mean Median
1990 742 -012 -011 107 49 -018 -013 0.73 —0.06 -0.02
1991 811 -017 -013 128 48 -039 -026 0.99 —022*** —012 **
1992 911 -006 -011 115 517 -030 -025 1.06 — 024 *** —0.14 ***
1993 1075 -013 -015 116 51 -032 -029 104 — 019 *** —0.13***
1994 221 -008 -012 0.99 586 -019 -019 0.75 —010** —0.06 **
1995 1359 -022 -019 142 525 -042 -032 0.98 — 021 *** —012***
1996 1568 -025 -024 156 573 -042 -032 0.99 —0.17 *** —-0.08*
1997 1559 -018 -020 130 562 -031 -025 112 —-013** —-0.05
All 9246 -016 -016 128 4291 -031 -024 097 —016*** —0.08 ***

Diversifying firms subsample
1997 508 —0.19 -021 114 38 -027 -027 104 —0.08*** —0.06 ***

Note: Asterisks indicate significance at the 10% (*), 5% (**), and 1% (***) levels. The significance of the difference
in mediansis based on nonparametric median tests.



TABLE 2—DETERMINANTS OF THE PROPENSITY TO DIVERSIFY AND RESULTING
ESTIMATES OF THE EFFECT OF DIVERSIFICATION ON FIRM VALUE ?

A. Results from probit estimation of the propensity to diversify

Diversifying firmssubsample

Main specification®

Alternative specifications

Full sample, 1997

Coefficients  Marginal effects Coefficients Coefficients Coefficients
@ @ (©) C) ©)
Constant —3.24 *** —0.28 *** —1.16 *** —1.19 ** 1.68 ***
(—27.17) (—26.15) (—4.58) (-1.99) (43.42)
Institutions —0.01 *** —1.04E—3 *** —0.01 *** —251E-3 ***
(—16.60) (- 16.30) (-2.612) (-13.15)
Insiders —5.68E-3 *** —497E-4 *** —8.08E-3 *** 2.45E—3 ***
(-9.52) (—9.412) (—1.98) (9.59)
Risk 9.66 *** 0.85 *** 10.11 -171
(8.96) (8.75) (1.55) (—1.45)
Leveragedifferential between —0.02 *** —151E-3 *** —0.03 ***
target industry and firm (-6.67) (-6.67) (-21.08)
Firm profitability 3.17 *** 0.28 *** 1.68 2.23 ***
(20.12) (19.30) (1.55) (32.22)
Potential technological synergies 0.28 0.02 0.04
(0.97) (0.97) (0.23)
Potential customer-based synergies 0.09 * 0.01 * —0.44 ***
(1.91) (1.91) (—25.03)
R& D intensity differential of origin 0.27 *** 0.02 *** —0.02 ***
and target industries (14.29) (14.15) (-17.57)
Advertising intensity differential of —0.64 *** —0.06 *** —0.08 ***
origin and target industries (-3.30) (-3.39) (-=5.75)
Origin industry concentration 1.36 *** 0.12 *** 0.20 —0.42 ***
(18.96) (18.96) (0.51) (—18.84)
Industry-adjusted g —0.12 *** —0.01 *** -011 -0.17
(-7.41) (—7.38) (—1.02) (-1.23)
Size 0.07 *** 0.01 *** 0.05 —0.25 ***
(6.59) (6.58) (0.78) (—=71.03)
Origin Industry q —0.13 *** —0.01 *** -0.19 -0.22 4.55E-3
(—4.30) (—4.26) (—1.21) (-1.19) (0.53)
Origin industry’ s incentives for -0.15 -0.01 0.04 —0.74 ***
outward diversification (=152 (—1.52) (0.08) (—35.54)
Target industry q —2.27E-3 —1.99E-4 0.02 ***
(-0.112) (-0.112) (3.34)
Target industry profitability 0.13 * 0.01 * —0.12 ***
(1.88) (1.88) (—4.01)
Target industry’ s incentives for —0.20 *** —0.02 *** -0.01
inward diversification (—2.69) (—2.69) (—0.64)
Number of observations 35,482 607 607 107,498
Adjusted Likelihood Ratio Index 0.20 0.03 0.12 0.09
McKelvey & Zavoina s Pseudo-R? 0.41 0.23 0.28 0.58
B. Propensity score-based estimates of the effect of diversification on firmvalue
0.34 *** -0.02 -0.02 0.08
(2.27) (-0.13) (-0.14) (0.17)

at-statistics are in parentheses. Asterisks indicate significance at the 10% (*), 5% (**), and 1% (***) levels.

® Not reported in the table, but included in the model, are dummy variables for each origin industry at the 2-digit SIC level in
which there are more than 5 firmsin the sample, and for each target industry in which there are more than 3 firms.



TABLE A1—PREDICTORS OF A FIRM'SPROPENSITY TO DIVERSIFY INTO A GIVEN INDUSTRY

Theory Vaiable Measure Expected sign  Data source
Agency Institutions End-of-year % of total outstanding common voting shares owned by institutions —  Compact D
Insiders End-of-year % of total outstanding common voting shares owned by insiders of the firm —  Compact D
Risk Variance of the firm's return on assets (ROA) over the three previous years. ROA is +  Compustat
defined as operating income after depreciation over total assets
Leverage differential between Average leverage of all single-segment firms in the potential target industry minusthe -  Compustat
target industry and firm firm'sleverage. Leverageis defined asthe ratio of total debt to total equity
Resources  Firm profitability Average return on assets (ROA) over the three previous years. ROA is defined as +  Compustat
operating income after depreciation over total assets
Potential technological synergies For each origin-target industry pair within the manufacturing sector, corresponding +  Scherer
coefficient from Robins and Wiersema's (1995) “similarity in patterns of technology (1982),
inflow” matrix. This matrix contains the correlations between each pair of columns in Robins &
Scherer’s (1982) inter-industry technology flows table, which combines patent citations Wiersema
datawith input-output tables. Equals zero for all other origin-target industry pair (1995)
Potential customer-based For each origin-target industry pair, correlation between the corresponding pair of rowsin +  Input-Output
synergies an industry-by-industry direct supplies table which indicates for each industry what Tables
percentage of its total production s used by each industry. It is computed by: (1) (Bureau of
dividing each industry’ s commodity in the I-O make table by that industry’ s total output; Economic
(2) multiplying the table from step 1 by the 1-O use table; and (3) dividing each row in the Analysis)
table from step 2 by the sum of all rows of that table
R& D intensity differential of Absolute value of the difference between the firm’s R&D to salesratio and the averageof —  Compustat
origin and target industries the same ratio for all single-segment firmsin the potential target industry
Advertising intensity differential  Absolute value of the difference between the firm’s advertising to sales ratio and the —  Compustat
of origin and target industries average of the sameratio for al single-segment firmsin the potential target industry
Market Origin industry concentration Sum of the sales of the four largest segments in the origin industry divided by the +  Compustat
power industry’ stotal sales
Control Sze Natural logarithm of total sales +  Compustat
variables Origin industry q Average g of al single-segment firms in the origin industry. q is proxied by the market —  Compustat
value of common equity plus the book value of preferred stock and debt, divided by total
assets
Origin industry’s incentives for  Percentage of segmentsin the origin industry that belong to multi-segment firms +  Compustat
outward diversification
Target industry g Average q of al single-segment firmsin the potential target industry +  Compustat
Target industry profitability Average ROA of al single-segment firmsin the potential target industry +  Compustat
Target industry’ sincentivesfor ~ Percentage of segmentsin the potential target industry that belong to multi-segment firms  +  Compustat

inward diversification




FIGURE 1. DISTRIBUTION OF PROPENSITY SCORESFOR DIVERSIFIED AND SPECIALIZED FIRMS
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