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Diver sification discount or premium?
New evidence from BITS establishment-level data

ABSTRACT

This paper examines whether the finding of a diversfication discount in U.S. stock markets is
only a data atifact. Segment data may give rise to biased edimates of the vdue effect of
diversfication because segments are defined inconsgsently across firms, and that inconsstency
does not occur a random. | use a new establishment-level database that covers the whole U.S.
economy (BITS) to condruct business units that are more consstently and objectively defined
across firms, and thus more comparable. Usng a common methodological approach on a sample
of firms which exhibit a diversficaion discount according to segment data, | find that, when
BITS daa ae used, divergfied firms actudly trade a a dgnificant average premium. The
premium is robust to variations in the method, sample, business unit definition, and measures of

excess vaue and diversfication used.
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Severd dudies indicate that diversfied firms trade a an average discount redive to
gpecidized firms in the same industries, and that they have been doing so for severd decades
(Lang and Stulz, 1994; Berger and Ofek, 1995; Servaes, 1996). Yet, a substantia part of
economic activity continues to be carried out within diversfied firms. Between 1990 and 1996,
for ingtance, diverdfied firms were home to nearly 50% of U.S. employment, and owned about
60% of the totd assets of firms trading in U.S stock markets® Furthermore, and despite the
emphass placed on corporate refocusng by recent literature, firms have actudly continued to
engage in nearly as much diversification as refocusing during the past two decades? In fact,
Hatfield, Liebeskind, and Opler (1996) show that dl this corporate restructuring over the 1980s
has resulted in lower, rather than higher, aggregate industry specidization.

The finding of a “diverdfication discount” thus raises an important economic puzzle Are
the forces of competition so weak, and capitd markets so inefficient, that they consstently fall to
diminae dverdfied firms degite thee firms rdaive ineffidency? The finding is ds
puzzling because it conflicts with most of the earlier evidence about the effect of diversfication
on corporate performance—whether measured as profitability (Montgomery, 1994; Barney,
1996), productivity (Schoar, 2000), or even stock market performance in the form of abnorma
returns to announcements of diversifying acquisitions

This paper seeks resolution to the puzzle by invedtigating the posshility that the

diversfication discount is amply a data artifact. The use of segment data introduces noise in

! Source: Author’s own computations, based on Census (Business | nformation Tracking Series) and Compustat data.

2 The Compustat segment files show that, for every 100 firms that reduced their number of segments in any year
between 1991 and 1997, 88 increased their number of segments. A similar figure (82%) is reported by Hyland
(1997) for the 1977—1992 period.

3 Studies reporting positive market reactions to unrelated diversifying acquisitions include Schipper and Thompson
(1983) and Hubbard and Palia (1999) for the 1960s, Matsusaka (1993) for the late 60s and 70s, and Hyland (1997)
and Chevalier (1999) for the 80s and 90s. As an exception to this finding, Morck, Shleifer, and Vishny (1990) report
anegative market reaction to this type of acquisitionsin the 1980s.



prior esimates of diverdgfication's effect on firm vaue because it bresks down the activities of
firms by indudries inconssently across firms. | argue that this inconsstency is not random, but
that, patly by inditutiona design, and partly because of managerid discretion, diversfied firms
aggregate ther different activities into reportable segments in ways that may make them appear
as atificdly low peformers reaive to sngle-segment firms in the same indudtries. As a reault,
segment data introduces a systematic bias in prior edimates of diversfication’s vadue effect,
which are thus more negetive than those that would otherwise be obtained.

| use the Business Information Tracking Series (BITS), a new Census database that
covers the whole U.S. economy at the establishment leve, to assess my clam. BITS data dlow
me to condruct busness units that are more congstently defined across firms, and therefore
more comparable. 1 use a common sample of firms and a common method (Lang and Sulz's
“chop shop” approach) to compare the estimates of diversfication's vaue effect obtained from
bresking down firms eactivities according to BITS busness units vs. Compustat segments.
Consgently with earlier dudies, | find a diversfication discount when firms  activities are
broken down into Compustat segments. However, and consgently with my own arguments, |
dso find that when the same firms activities are broken down into BITS busness units,
diversfied firms trade a a sgnificant average premium with respect to comparable portfolios of
angle-busness firms.

This paper adds to the growing body of research about the diversfication discount by
questioning what has hereto been a mantaned assumption in the literature. Namey, tha
segment data are vdid for the purpose of edimating the vaue effect of diversfication. The
puzzle raised by the finding of a divergfication discount has triggered an active debate in the

corporate finance literature. On one Sde of the debate are those who have interpreted the



discount as evidence that diversfication destroys vaue* and set to explain why this might be the
cae. The explanations offered largdy fdl into two groups agency behavior, and inefficient
internd capitd markets. Nether of them, however, seem to be fully supported by empiricd
evidence. Denis, Denis, and Sarin (1997) document a negative relaion between the level of
diversfication and the equity ownership of both indders and outsde blockholders, which they
interpret as evidence of agency costs. However, they find no reation between any of these
ownership dructure variables and the vaue loss from diversfication as estimated by Berger and
Ofek’s messure.

The inefficient internd capitd markets explanation initidly found support in a group of
dudies that documented inefficient invesment petterns across divisons of diverdfied firms
(Lamont, 1997; Shin and Stulz, 1998; Scharfs¢ein and Stein, 1997, Scharfgtein, 1998; Wuf,
1999; Rajan et d., 2000). However, later sudies have uncovered two different sources of bias
that serioudy undermine the former’'s conclusons. Whited (1999) shows that the method
common to these studies suffers from a measurement error problem which, when corrected, leads
to the disgppearance of dl evidence of inefficient capitd dlocation across divisons. Chevdier
(1999) shows that the investment patterns that had been attributed to vaue-destroying cross
subgdization are gpparent between pairs of merging firms prior to their mergers, thus providing
evidence of a sample sdection bias in prior literature. In addition, Maksmovic and Phillips
(1999) provide plant-leve data evidence that is consstent with efficient internd capitd markets.

On the other side of the debate are those who acknowledge that the fact that diversfied
firms trade a a discount does not necessarily imply that the discount is attributeble to vaue-

destroying diversfication. For insance, Matsusska (1998) proposes a dynamic mode of

* For instance, Berger and Ofek in a later paper claim that “[Berger and Ofek (1995)] find that, during 1986-1991,
the average diversified firm destroyed about 15 percent of the value its lines of business would have had if operated



diverdfication in which firms repeastedly enter new businesses and exit old ones in search of
good maiches for ther organizational capabilities In his view, the discount emerges because
diversfied firms are effectivedy being compared only to those specidized firms that have dready
found good matches, whereas specidized firms that have not yet found a good match are likey
to be underepresented in most samples. Fuck and Lynch (1999) argue that conglomerate
mergers may temporarily increase the combined vaues of acquirers and targets by financing
postive net present vaue projects that cannot be financed as stand-alones due to agency
problems. If and when profitability improves, the financing synergy ends and it becomes
efficient for the acquiror to divest the target. Bernardo and Chowdry (1999) note that diversified
firms may trade at a discount precisaly because the market value of non-diversfied firms reflects
the red options vaue of diversfication, whereas diversfied firms have perhaps exhausted their
options to diversfy and expand. Zuckerman (1999), based on his finding that the discount is
related to the extent to which diversfied firms are not covered by the andyds specidizing in
thelr industries, argues that it is these firms falure to be consdered legitimate members of ther
indudries that gives rise to wha he renames as the “illegitimacy discount”. Burch, Nanda, and
Narayanan (2000) see diverdfication as the optima response to industry shocks of less
innovative firms. The discount in ther view arises because of the relatively wesker postion of
firms that choose to diversify in an industry, and not because of diversification itslf.>

Severd empiricd dudies have yidded direct support for this sde of the debate, in
addition to those dready mentioned. These studies note that prior estimates of the divergfication

discount suffer from a sample sdection bias, due to the fact that diverdficaion is not random.

as stand-alone businesses’ (1996: 1175).

® Note that these theories are not inconsistent 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,



Paticularly, Hyland (1997), Campa and Kedia (1999) and Villdonga (1999) find that diversfied
firms traded a a discount prior to diversfying. Moreover, the latter two aso show that, when the
selection bias is corrected for, the diversfication discount as such disgppears or even turns into a
ggnificant premium. Reatedly, Graham, Lemmon, and Wolf (1999) show tha hdf or more of
the diversfication discount gppears because the busness units acquired by diversfying firms
were also discounted prior to their acquisition.

The present study tekes the skepticism towards the diversfication discount one step
further by quedtioning the finding itsdf, not jus its interpretation. Indeed, my finding that the use
of a more objective and fine-grained source of data reverses the fundamental result about the
relative vaue of diverdfied firms cdls into question much of the received wisdom about the
diversfication discount, as well as the adequacy of segment data for large sample research
within firms

The rest of the paper is organized as follows. Section 1 explains why the use of segment
data may be problematic for a study of diversficatiion and its effect on corporate vaue. Section 2
describes the data and variables. Section 3 presents and discusses the results. Section 4
concludes.

1. Problemswith using segment datato estimate diver sification’ s value effect
1.1. Noise

All the gudies that have reported the existence of a discount to corporate diversification
in U.S. stock markets since the late 1970s have used Compustat segment data to breakdown a
firm's activities by industry and congtruct measures of diversfication and its effect on corporate

vaue. However, the use of segment data for these purposes raises a number of concerns.

Mehrotra, and Sivakumar, 1997, Berger and Ofek, 1999; Schlingemann, Stulz, and Walkling, 1999; Matsusaka and



Fird, it is widdy acknowledged that the extent of disaggregation in ssgment financid
reporting is much lower that the “true’ extent of a firm's indudtrid diversfication (Lichtenberg,
1991; AIMR, 1993; AICPA, 1994). Moreover, Lichtenberg (1991) reports that this difference
has been increasing over time. The difference emerges partly by design, snce firms are required
by the Financid Accounting Standards Board (FASB) to report disaggregated information for
segments that represent 10% or more of its consolidated sdes, assets, or profits. Hence,
regardiess of how appropriate the 10% threshold may be for the purpose of disclosng financid
information, from a diversficaion research point of view it means that the number of different
indudries a firm may be identified as being in is right-censored at 10. In contrast, those sources
that do not impose such censoring on the data show that the number of 4-digit SIC codes in
which a firm is present may be as high as 133, and that the percentage of firms present in more
than 10 industries may be as high as 17 % for al Compudat firms (Lichtenberg, 1991) or 56%
for the 500 largest U.S. public companies (Montgomery, 1994).°

In addition, because managers have condderable discretion in discloang segment-leve
information, the number of segments actualy reported by some firms seems to have fdlen even
beneath the threshold that the FASB intended to establish through its Statement of Financid
Accounting Standards (SFAS) 14. Indeed, the smal number of segments reported by some firms
was one of the mgor concerns that triggered the issuance of SFAS 131 in 1997, which has come
to supercede SFAS 14 as the rule-setting satement for segment reporting (AIMR, 1993; AICPA,

1994).” The implementation of SFAS 131 is expected to result in a greater number of segments

Nanda, 2000).
6 Sources: Business Information Tracking Series (1989-1996) for the 133 figure, and Compustat SIC File for 1985,
for both Lichtenberg’s and Montgomery’ s figures.

” For instance, the Association for Investment Management Research stated that “FAS 14 requires disclosure of line-
of-business information classified by ‘industry segment’. Its definition of segment is necessarily imprecise,
recognizing that there are numerous practical problems in applying that definition to different business entities



reported by at least certain firms (FASB 1997). In fact, some early evidence confirms this has
actudly been the case, with 12% to 37% increases in the average number of segments reported
by large firms in 1998 reative to 1997 (Herrmann and Thomas, 2000; Street, Nichols, and Gray,
2000). Unfortunately, these improvements do not affect diversfication discount studies, whose
sample periods are dl previous to 1997. But because the 10% materidity threshold for segment
definition is maintained in SFAS 131, the extent of disaggregation in segment data will anyhow
continue to be much lower than firms' true extent of divergfication.

A second concern raised by the use of segment data for a study of corporate
divergfication arises from the definition of segment itsdf. SFAS 14 defines a ssgment as “a
component of an enterprise engaged in providing a product or service or a group of related
products and services primarily to unaffilisted customers (i.e. cusomers outside the enterprise)
for a profit.” Hence, segments may by definition be an aggregation of two or more activities,
veticdly or othewise rdated. In my sample, for ingance, the average number of different SIC
codes per segment is 4. What is worse from the point of view of a diversfication researcher is
that, for any given segment SIC code, the aggregetion of activities into the segment differs from
firm to firm. The problem is exacerbated by the fact that segments are sdf-reported. That is,
segments are identified by name by the reporting company, and are assigned a primary (and, in
some cases, a secondary) 4digit SIC code by Compustat staff. For instance, Davis and Duhame

(1992) find that, in 5 to 10 per cent of cases, businesses which were neither related nor verticaly

operating under disparate circumstances. That weakness in FAS 14 has been exploited by many enterprises to suit
their own financial reporting purposes. As aresult, we have seen one of the ten largest firmsin the country report all
its operations as being in a single, very broadly defined industry segment” (AIMR, 1993: 60). In the same spirit, the
American Institute of Certified Public Accountants Special Committee stated that ‘[users] believe that many
companies define industry segments too broadly for business reporting and thus report on too few industry
segments’ (AICPA, 1994: 69).



integrated from the perspective of Compudat staff had been grouped into a segment by the
firms® A question therefore arises as to the comparability of segments acrossfirms.

A third concern is that firms sometimes change the segments they report for without there
being any red change in their operations. These reporting changes occur with notable frequency:
Denis, Denis, and Sarin (1997), and Hyland (1997) find that about one fourth of the changes in
Compudtat firms number of segments are purely reporting changes, as opposed to red instances
of diverdfication or refocusng. Therefore, the inconssency in segment definitions occurs not
only across firms, but dso within firms over time.

The three concerns identified suggest that the use of segment data introduces noise at
severd points in the esimation of the vaue effect of divergfication. One, firms that are present
in more than one industry may ge misclassfied as nondiverdfied (these would be “single-
segment but multi-business’ firms). Two, firms may be misdlocated to indudtries, and industries
may be misdlocated to firms Three, the industry mean or median market vaues or g's that serve
as benchmarks for the vauaion of segments may be equivoca, snce only single-business firms
ae supposed to be included in the computation but in practice those “sngle-segment multi-
busness’ firms dso ae As a result of dl this segment daabased edimates of the
divergfication discount may be very different from those that would be obtained if firms true
extent of divergfication were messured.

1.2. Bias
The fundamental question raised by the preceding discusson is whether or not the

segment datarbased  edtimates of diversfication's vdue effect are systematicaly biased in one

8 They also provide adetailed analysis of the issues raised by segment data for research on diversification, vertical
integration, and industrial organizationin general.



direction or ancther. In other words, are the vaidions in the definition of diversfication
resulting from segment data systemdticaly related to variationsin firm vaue?

As noted before, the problem of the smal number of segments reported relaive to a
firm's true extent of diverdfication is patly due to inditutiond desgn (materidized in FASB
rules), and partly due to the manageria discretion dlowed for by such rules. If there were no
managerid discretion, only firms with more than ten different activities would be bound by the
inditutiond condraint. Hence, no multi-busness firms would be misdassfied as sngle-
segment, and hence, the industry mean and median market values would be unaffected. Some
misdlocation of firms to industries and viceversa would remain, but there is no particular reason
to expect a bias from such misdlocation. Moreover, a common finding to many sudies of the
diversfication discount is that the discount is only dgnificant between one and two-segment
firms, but not between two-ssgment firms and firms with larger numbers of segments
Therefore, to the extent to which the difference between the firm's reported and true number of
diginct busnesses is inditutiondly designed, such difference should not be expected to yidd
neither lower nor higher estimates of the vaue effect of divergfication.

In contragt, the inditutiona part of the problem of segment definition (the second concern
identified above) may not be innocuous to the estimated vaue effect of divergfication. Frms are
purposdy dlowed to group reated activities into a common segment. As a result, firms with
tightly rdaed activities might be dassfied as undiversfied according to segment deata, but as
diversfied in a more dissggregated data source. The cumulative evidence about diversfication
and peformance in the form of accounting profitability unequivocaly suggests that related
diverdfication is pogdtivdly associated to  profitebility while unrdated  divergfication is

negatively associated to it; or that diversfication and performance follow a non-monotonic



redationship (Rumelt, 1974; Barney, 1996).° Berger and Ofek’s (1995) findings suggest that this
is adso the case when performance is measured as excess vaue from diversfication. Therefore,
by shifting those high-performing related diversfiers from the diverdfied to the undiversfied
firms category, segment data ae effectivdly biased towards finding a (greater) discount to
divergfication than what should otherwise be found.

The latitude given to and exercised by managers in segment reporting is dso likey to
bias edimates of diversficaion's vaue effect. Game-theoretic models in accounting about a
firm's disclosure choices in the presence of a competitor suggest that (@) high-performing firms
are less prone than low peformers to disclosng financid information (Darrough and Stoughton,
1990; Fetham and Xie, 1992); (b) high performers are less prone than low performers to report
segment (vs. aggregate) data (Feltham, Gigler, and Hughes, 1990); and (¢) diversfied firms
aggregate their different activities into reportable segments so as to avoid disclosng information
to potentid competitors about which if its operations are most lucraive (Hayes and Lundholm,
1996). If this is the case, then, in high-performance indudtries the segments of diversfied firms
will appear to be worse paformers than what they actudly are, and aso worse performers than
what segments of undiversfied firms are (snce these firms, unlike their diversfied counterparts,
do not have a choice about how to aggregate their activities into segments). Therefore, segment
datawill be unduly proneto yied a discount for diversfied firms relative to undiversified firms.

Hayes and Lundholm's mode dso predicts that different activities will be reported as
sepaate ssgments when each activity'’s results are sufficiently aimilar, but will be aggregated
into one segment when the results are disparate. This suggests an additiond reason for firms to

group related activities into a common segment, and hence for segment data to be biased towards

° Barney (1996 388-389) provides a summary table with 30 studies that have replicated this original finding of
Rumelt (1974).
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finding a more negaive effect of diverdficaion on firm vadue. Haris (1998) undertakes an
empirica investigation of how firms choose their reported segments. As predicted by Hayes and
Lundholm, she finds that firms are less likdy to disclose segments separately when (a) they are
conggently earning abnorma profits, and (b) when there is intrafirm heterogendty in earnings
persstence. Her results therefore confirm the two reasons for concern just mentioned.

In addition, the frequency of segment reporting changes not judtified by diversfication or
refocusng activities seems to suggest that the inconsstency of segment definitions over time
within a given firm is not an accidenta occurrence ether. The longitudind implication of the
theoreticad accounting models mentioned is tha firms change ther reported segments for a
vaiety of reasons, and particulaly as a function of ther profitability prospects. Anecdota
evidence dso indicaes this is the cases Springsted quotes the Director of Accounting and SEC
Technica Services at Coopers & Lybrand as saying “I’ve heard innuendo that some companies
may make some internd reporting changes to get the segment groupings they want, mostly to
reduce competitive harm” (1998: 85). Piotroski (2000) investigates the causes and consequences
of discretionary segment reporting decisons on a pand data set and finds that segment reporting
finenessis indeed negatively rdated to profitability, both cross-sectiondly and longitudindly.

In summary, there are multiple reasons to bedieve that segment databased estimates of
divedfication's vdue effect are sydematicdly biased in the direction of yidding a more
negdive excess vadue (i.e. more of a discount) for diversfied firms than what they actudly have.

In the rest of the paper | use establishment-level datato empiricaly assessthisdam.

2. Data and variables

2.1. Data and sample
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Two different databases, Compudtat segment-levd files, and the U.S. Census Bureau's
Business Information Tracking Series (BITS), are used to condruct the sample for this study, as
well as to determine the proportion of each firm's activities by industry. In addition, Compugtat’s
company-level files are used to obtain data on firms market vaues. Because of the centrdity of
the BITS data to this paper, and because it is the first study to use this new Census database, a
relatively more detailed description of it isin order.®

BITS provides establishment-level panel data between 1989 and 1996 for dl U.S. private
sector edtablishments with pogdtive payroll in any of those years, from both public and private
firms. It includes a totd of 50,708,528 esablishment-year observations from 41,203,605
different firm-years. The database has been constructed by the U.S. Bureau of the Census under
contract to the Office of Advocacy of the US Smal Busnes Adminidration, and is
documented in Robb (2000). A preiminary verson of BITS, which covered only three years and
a digntly different set of variables and was then cdled the Longitudind Enterprise and
Establishment Microdata (LEEM), has been documented by Acs and Armington (1998) and used
in Armington (1998), Armington and Robb (1998, 1999), and Acs, Armington and Robb (1999).

The basc unit of andyds in BITS is the busness establishment, defined as “a dngle
physca location where busness is conducted or where services or indudria operations are
peformed’. For each edtablishment-year observation, BITS provides information on its
employment, annud payroll, primary 4-digit SIC code, location, sart year, the firm and legd
entity to which the esablishment belongs, and the firm's totd employment. Each establishment
in BITS is identified yearly by a Census File Number (CFN) and tracked through time using a

permanent identifier which remains unchanged even if the CFN changes as a result of gructurd,

10 Several research projects based on BITS are currently underway at the Census Bureau and at the Small Business
Administration. However, my study is, to my knowledge, the first that has been completed using this database.
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legd, or ownership changes in the budness. Edtablishments are owned by legd entities—
typicaly corporations, partnerships, or sole proprietorships—, which are identified (if they have
employees) by a federd Employer Identification Number (EIN). A firm in BITS is defined as
“the largest aggregation of business legd entities under common ownership and control” 1
Hence, firms may be composed of one or more lega entities, each of which may in turn own one
or more establishments.

BITS provides the greatest coverage ever offered by an intra-firm levd database, snce it
contains data on the entire population of U.S. establishments from all sectors of the economy,
excluding farms (SIC 01-02), railroads (SIC 40), the Posta Service (SIC 43), private households
(SIC 88), and large pension, hedth, and welfare funds (SIC 6371 with a least 100 employees).
Note that the coverage of dl sectors of the economy as opposed to just manufacturing is
paticularly important for a study of diversfication. For indance, of the 6,167 diversfied (multi-
segment) firms included in Compudtat segment files, less than 20% are manufacturing-only, 56%
are non-manufacturing only, and 24% are diversfied across both sectors. Furthermore, 60% of
the cross-sector diverdfiers have less than 50% of their assets in manufacturing. Hence, the
representativeness of a sample of diverdfied firms may be serioudy compromised if only
manufacturing establishments are congdered.

Due to its advantages of (1) being disaggregated to the establishment leve—thus
dlowing the rescarcher to determine the breskdown of firms activities by industry in a
condsent way across firms, (2) covering dl sectors of the economy, and (3) having
edablishments longitudindly linked, BITS can be corsidered the best source of data that is

currently avallable for the study of corporate diversfication in the U.S. One cavedt, however, is

Y For the Census Bureau, a firm (Firm A) owns another firm (Firm B) if either of two basic criteria are met: (1)
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that BITS provides very little information beyond that which may be used to condtruct better
measures of diverdfication. For example, it contans no peformance data whatsoever,

paticulaly stock market vaues as required to study the diversfication discount, which is why it

has been merged with Compustat company-level data for this paper. Villdonga (2000) includes a
comparison of BITS with other large-sample databases that have been or may be used for
academic research within firms.*2

The BITS-Compustat Common Sample (so cdled hereafter) which conditutes the sample
for this sudy has been congructed by merging both databases to the extent to which this is
feasble. Since Compudat covers dl firms that are publicly traded in U.S. stock markets, the
firms in the Common Sample are, by intersection, firms that were publicly traded in a U.S. stock
exchange and had at least one establishment inthe U.S. in any year between 1989 and 1996.

EIN is the only common data field tha may be used to match firms usng a computer
program, but doing so involves severd issues. Fire, the Compustat company files include the
firm's (primary) EIN, which is time-invariant for any given firm. Some multi-unit firms in BITS
however, comprise more than one EIN. Hence, in order to retrieve from BITS dl of a firm's
edablishments one has to retrieve firg the firm’'s Census identification number(s) associated to
the firm's primary EIN. Second, BITS includes the establishment’'s EIN, but only the one it had
in 1992. This raises two problems that introduce some additiond complication in the data
merging process. One, by matching only on EIN, those firms that did not exist in 1992 are left

out of the Common Sample. Two, an establisiment’'s EIN may change over time as a result of

Firm A owns more than 50% of the voting stock of Firm B, or (2) Firm A has the power to direct the management
and policies of Firm B (Nguyen, 1998, p.7).

12 These include: Compustat segment-level data, the FTC Line-Of-Business data, the Strategic Planning Institute’s
PIMS data, the U.S. Census Bureau's Longitudinal Research Database (LRD), and Trinet's Large Establishment
Database.
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changes in its ownership gtructure or legd form of organization. Thus, a direct matching on EIN-
year would attribute some establishments in some years to the wrong owner.

Smilar problems arise if one atempts to merge Compustat and BITS usng names. BITS
itsdf contains no names, but establishment names can be retrieved from the Business Madter
Files of the Standard Statisticd Establisnment Ligt (SSEL), from which BITS actudly derives.
However, those files are dso only available for 1992 (and earlier Censusyearsnot in BITS).

In order to ded with these issues, a fairly complicated data merging process has been
falowed, which is documented in detall in Villdonga (2000). The process involves computer-
matching on EINs, hand-matching on names, and the use of two auxiliary Census databases—
SSEL and the Longitudina Research Database (LRD). For the purpose of this paper, it suffices
to note that the series of merging operations performed maximize the number of feasble matches
without misallocating establishment-year observations across their owning firms.

The realting BITS-Compustat Common Sample is composed of 2,054,978
edablishment-year observations from 22,814 different firmyears and 3,973 different firms. For
this dudy, dl of a firm's esablishments with a common SIC code have been aggregated into
“budness units’. This is the BITS-based unit of andyss equivdent to Compudat’s segments, in
the sense of representing a firm's activities in an indudtry. In contrast to segments, however,
busness units are condructed in a way that makes them comparable across firms, and the
number of busness units a firm may have is not limited to 10. In fact, the maximum number of
business units within a firm is 133, and the average number of busness units per segment in the
Common Sample is 4. The average number of establishments per business unit is 15, the average
number of establishments per firm is 90, and the average number of business units per firm is 6

for dl firms, or 8 for diversfied firms only. In contragt, the average number of segments per firm
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in the sample is 1.5 (1.2 for dl Compudat firms in the same period), or 2.8 for diversfied firms
only (in both Compustat and the Common Sample).

Table 1 reports the number of firms, segments busness units, and establishments
included in the Common Sample dong with those in BITS and Compudat during the same
period (1989-1996). It thus enables a comparison of the coverage and extent of disaggregation of
firms activities across the three databases. Clearly, the coverage of BITS is not just different but
aso much greater than that of Compudtat, which is in turn much gesater that that of the Common
Sample. Nonethdess, with 3,973 firms and 8 years of data, the latter is ill a consderably large
pand that lends itsdf to rigorous datigticd andyss. Moreover, the number of BITS busness
units belonging to the Common Sample firms, which is nearly five times as large as the number
of Compugtat segments in the same firms, indicaes a large information gain from combining

both raw data sources.

Insart Table 1 about here

Table 2 reports the average number of firms in the three databases by number of
segments, business units, or both. Of most relevance for the purpose of this paper is the
comparison between the business unit and segment breakdowns within the Common Sample, i.e.
between columns 4 to 8. Particularly, the Bble shows that as much as 42 % of the sample firms
switch from the undiversfied to the diversfied group when one moves from a segment
breakdown of firms to a business unit breakdown. This is important because the reasons that lead
me to expect a negative bias in ssgment-based edimates of the diversfication discount apply
mogtly to the extent to which there is such a group switch. The table adso indicates that the “10
units maximum” inditutional condraint is binding for a condderable number of firms (17% of

the firms have 10 or more busness units). However, a large part of the difference between firms
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reported and “true’ extent if diversfication seems attributable to factors that may generate a bias
in edimates of the discount (managerid discretion, plus the indtitutionad part of the problem of
segment definition). Unfortunately, because a direct mapping between the segments and business
units of diversfied firms is not feadble, the difference cannot be apportioned among its

originating factorsin a more precise way.

Insart Table 2 about here

Table 3 shows additiona descriptive gatistics about the Common Sample as compared to
the origind samples in BITS and Compudat, including firms average employment, assets, and
Tobin's g in each year. It thus offers a more complete picture of the comparability of the three
samples than the previous two tables. Indeed, this table makes drikingly clear that the average
firm in the Common Sample is very different from that in BITS. Because 99% of the firms in
BITS employ only 10 people on average, the mean employment figure for the whole BITS
sample is as low as 19, whereas the average firm in Compusta or in the Common Sample
approximately employs 6,000 people®® The table dso shows tha the firms in the Common
Sample are somewhat larger, but Smilar in Sze to those in Compustat when size is measured by
employment (6,545 vs. 5,981, respectively). However, if size is measured by assets, the Common
Sample firms and paticulaly the dngle-sesgment group, are much smdler than those in
Compudtat (1,221 vs 2,122 millions of dollars for dl firms, 483 vs1,630 for sngle-segment

firms). The (unadjusted) g's are d o relatively smdler in the Common Sample (2.0 vs. 2.7).

Insert Table 3 about here

13 The table al so reveal's some discrepancies between BI TS and Compustat figures for employment, which isthe
only variable in common between both databases. Although both measures of employment are highly correlated
(0.77), the differences are statistically significant.
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Following previous dudies of the diversfication discount, | initidly diminae from the
sample for the computation of diversfied firms average excess vaue those firms with segments
or busness units in financid services (which would require a different vaduaion modd from
those that have become standard in this literature), and those firms whose imputed q (as defined
below) is higher than four times or lower than a fourth of their red . However, because such
giminations may raise a reasonable concern about sample sdection bias, | later re-etimate

excess va ues without such diminetions as well.

2.2. Variables

The two mogt important varigbles for this sudy are excess vdue and diversfication. A
firm's individud excess vaue is measured in two different ways Fird, following Lang and Stulz
(1994), Servaes (1996), and Rgan et a. (2000), it is computed as the difference between a firm's
Tobin's g and its imputed @. Tobin's q is proxied by the raio of the market vadue of common
equity plus the book vaue of preferred stock and debt to total assets.* Imputed q is the size-
weighted average of the hypotheticad g's of the firm's ssgments (or busness units), where a
segment’s (business unit's) hypothetical q is taken to be the average of the single-segment
(snge-busness) firms in the indudry in the year examined. The Sze variables used as weights
ae asets or employment for segments, and employment for business units. Industry averages
are firs computed a the 4 digit-SIC code level, resorting to 3 or 2 dgit averages when the more
precise ones are not avalable. Then, as a robustness check, the excess vaue measures are
recomputed using 3-digit SIC-based industry averages.

The second measure of excess vdue used is the naturd logarithm of the ratio of the

firm's g and its imputed . This measure is more Smilar to that used by Berger and Ofek (1995)
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and has been used by Schoar (2000) to compare the excess vaue estimates obtained from LRD
data againg those obtained from segment data. In this paper it is used as a robustness check on
the vdidity of the results from the other measure, and to facilitate the comparison with this
second group of studies.

The primary measure of diverdfication used is a multi-ssgment or a multi-business
dummy, depending on the data This dichotomous treatment of diversfication follows once again
prior research about the diversfication discount, where it is judtified by the fact that the discount
of diversfied firms found by Lang and Stulz (1994) and later studies is only significant between
one and two-segment firms, but not between two-ssgment firms and firms with increesng
numbers of segments™® | use this & my primary measure of diversfication for comparability
with the diverdfication discount literature. Nonethdess, because this measure entals a very
amplisic view of diverdfication, saverd other measures are later used to vdidate the results
obtained on busness unit data These include the number of segments (or business units) in the
firm, and four different continuous measuress a Herfindahl index, and the three entropy
measures—total, related, and unrelated.’® These continuous messures are described in detal in
Jacquemin and Berry (1979) and are standard in the vast drategy and economics literature on
diversfication that preceded the “diversification discount” stream.

In addition to excess vadue and diverdfication, severd other variables enter the andyses

ether as controls or as independent varigbles in the propensity equation of the sample sdection

14 This measure, which is really a market-to-book ratio, is being increasingly used to avoid the arbitrary assumptions
about depreciation and inflation rates that more sophisticated measures of g require. Chung and Pruitt (1994) find
that this proxy explainsat least 96.6% of the variability of Lindenberg and Ross's (1981) measure of Tobin’sg.

15 This result also holds for my sample of this study and is available upon request.

81 P, isthe proportion of afirm’s assets in industry i, the Herfindahl index of diversificationisH = Z; P; ?, and the
Total Entropy measure is & = Z; P; In(l/P;). Both measures are computed at the 4digit SIC level. Unrelated
Entropy, Ey, isdefined like Er but computed at the 2-digit SIC level. Related Entropy isdefined as Eg = Er — Ey.
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mode. The variables incduded as controls in the multivariate regressons of excess vaue on
divergfication are firm sze (messured as the naturd logarithm of assets), which has turned out
as dgnificant in dl prior sudies of the diversfication discount, as well as the ratios of EBIT to
sdes and capita expenditures to sdes. These are the control variables consdered by Berger and

Ofek (1995) and Campa and Kedia (1999), which | adopt for comparability with their studies.

3. Resaults

3.1. Do theresults on segment data obtain on business unit data?

To ensure that my sample is comparable to those used in prior sudies of the
diversfication discount, before proceeding to edtimate the excess vadue of diversfied firms on
busness unit data | verify whether the finding of a discount on ssgment data dso holds for the
Common Sample. For this purpose, | esimate the average excess vaue of multi-segment firms
relaive to sngle-segment firms, following Lang and Stulz (1994), Servaes (1996), and Rgan et
d. (2000), as the mean difference between both groups of firms (or equivdently, as a univariate
regression of the first measure of excess vaue described above on the multi- ssgment dummy).

Table 4 reports the estimates obtained at both levels of anaysis. The firg column shows
that, consstent with prior studies, when excess vadues are edimated on segment data, the multi-
ssgment firms in my sample trade & a datidicaly sgnificant discount reaive to their sngle-
segment  counterparts. The mean discount ranges between — 0.11 and — 0.28 for different years
between 1989 and 1996, and averages — 0.19 over the whole period. These figures are smdler
than those reported by Lang and Stulz (1994) and Servaes (1996) for the 1980s and the 1960s,
respectively, usng a smilar measure. The results are consstent, however, with the generd
downward trend in the Sze of the diversfication discount reported by Lang and Stulz (1994) for

the late 1980s.
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Insart Table 4 about here

Column 3 of Table 4 reports the @rresponding estimates obtained on business unit data.
As shown, when excess vaues are edimated on the same sample usng busness unit data,
diversfied firms trade a an average premium reaive to dngle-busness firms. The premium
ranges between 0.07 and 0.28, with a 19891996 period average of 0.20.} In other words, the
finding of a “divergfication discount” gets completely reversed when a more conssent and
objective definition of diverdfied firms condituent units is used. This suggests tha one should
be wary of inferences about the effect of diversfication on firm vaue based only on segment
data, since the definition of diversficaion is itsdf contingent on the data source used. Before

reaching any further conclusion, however, anumber of robustness checks need to be performed.

3.2. Robustness of the comparison between diversified firms' excess val ue estimates on business
unit vs. segment data

The results in Table 4 have been obtained by computing diversfied firms excess vadue in
as dmilar a way as possble to earlier studies. Nonetheless, severd variations of this computation
ae plausble and have been used in the prior literature. In this subsection | examine the
robusiness of the difference between the premium and the discount to these variaions. The
results of the robustness checks are reported in Table 5. To facilitate the comparison, the first
row of Table 5 reproduces the last row of Table 4 (the pooled results), and only the pooled
esimates are reported for each variation. However, the reaults for individud years are smilar

and are available from the author upon request.

Insert Table 5 about here

17 Similar results are obtained using medians instead of averages, but the Census Bureau' s disclosure policy prevent
me from reporting such medians or any other statistic containing information on individual firms.
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Firg, the imputed gs for diversfied firms on which the edimates in Table 4 are based
have been condructed using assats as weights for ssgments (following earlier sudies), but
employment as weights for busness units (because it is the only measure of Sze avalable for
business units). This may raise a concern about the comparability of the excess vaue measures
used on the different data, and so the excess value on segment data has been re-esimated using
segment employment as weights. The second row in Table 5 shows, however, that the discount at
which the multi-segment firms in the sample trade rdaive to sngle-segments is even larger if
employment is used (— 0.24 vs. — 0.19). In this sense, the reported premium for multi-business
firms can be considered as a conservative estimate.

Second, the industry averages used as benchmarks or imputed gs for each segment have
been computed at the 4 digit-SIC code level whenever possible. The results reported in some of
the earlier studies, however, are based on 3-digit SIC-based industry averages even for those
indudtries for which 4 digit averages could be computed. For this reason, | recompute the excess
vaues on both ssgment and busness unit data usng 3-digit level indudry averages. The third
row of Table 5 shows that, while the discount based on segment data remans practicaly
unchanged (— 0.18 vs. — 0.19), the premium found on business unit data becomes even higher
(0.27 vs. 0.20).

A third potentid concern is that the differences in results between the two data sources
may largdy be due to the screening criteria adopted from earlier studies. Accordingly, | re-
edimate excess vaues on both sources without diminaing outliers, and without diminating
firms with financia segments or busness units. The reaults of these two variaions are shown in
rows 4 and 5 of Table 5, respectivey. It can be seen that by not diminating outliers, the

differences in results are gresily exacerbated—the discount becomes — 0.29 whereas the
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premium becomes 0.91. On the other hand, the indusion of firms with financid activities does
not affect the difference between results, as it lowers te discount by exactly the same amount by
which it increases the premium (0.02).

As a fourth robustness check, | aso compute excess values from both data sources on a
subsample of pure manufacturing firms (i.e. firms with no segments or business units ou of the
2000-3999 SIC code range). These are reported in row 6 of Table 5. Using a smilar sample,
Schoar (2000) compares the average diversfication discount obtained from Compustat segment
data to that based on LRD data (aggregatiing establishments within a firm by SIC code in the
sane way the business units in this paper are condructed). She finds the excess vaue of
diverdfied firms to be smdler when edimaied on LRD daa, but ill negative and sgnificant,
which is paticulaly puzzing given that she finds a productivity premium for the same firms
Accordingly, she concludes that “even though segment measures from Compudtat might be very
coarse, they do not seem biased in such a way as to fundamentdly reverse the outcome on the
divergfication discount” (p.33). Somewhat condgently with her results, | find that pure
manufacturing firms are the only subsample within the BITS-Compustat Common Sample where
the diversfication premium is rdaivdy smdl and saisticaly insgnificant!® My use of BITS as
opposed to LRD, however, reveds that, when establishments and firms from al sectors of the
economy are dlowed into the picture, the conclusion arrived at is exactly the opposite.

3.3. Robustness of the diversification premium to making business units more comparable to
segments

A more fundamentd question that may be asked, especidly in light of the contrast

between the results obtained on BITS data and those obtained on segment data, relates to the
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inditutional definition of segment. The quedtion is. Are segment data “worse” or just different?
To recdl, the three key differences between segments and business units that arise by desgn are:
(1) The “10 segments maximum” condrant that results from the 10% materidity threshold; (2)
the “permisson” to group related activities into a common segment; and (3) the “obligation” to
group vertically related activities into a common segment.!® Leaving aside the noise or bias that |
have argued each of these rules generate, it might be noted that they are sengble rules after dl
not just for reporting practice but aso for research purposes.

For indance, if 95% of a firm's activity is in indusry A and the remaning 5% is in
indudry B, it may seem more reasonable to classfy the firm as sngle-sesgment (as would be
done in Compudtat) than to classfy it as diversfied (as would be done with the business units |
have condructed using BITS data). Accordingly, as a fifth robustness check, | re-congtruct the
busness units in my daaset by imposng on them a 10% maenidity condition Smilar to
Compudtat’s (in this case gpplied to employment), and | esimate the effect of diverdfication as
before. To avoid digorting the weights, | subditute the within-firm sum of the new busness
units employment for the firm’'stotd employment figure.

The results of this andyss are reported in row 7 of Table 5. Once again, | find a premium
which is larger than the one gemming from the origind definition of busness units (043 vs
0.20). In fact, it is the largest of dl premia found in my robustness checks, except for the 0.91
that results from not diminating outliers. This finding lends support to my dam that the

discount found when usng ssgment-level data is due to the noise and bias generated by such

181 find my results for pure manufacturing firms “somewhat consistent” with Schoar’s because the time period in
her sample is 1977-1995 and, as noted before, the size of the segment data-based diversification discount has
declined over time since the mid-1980's.

19 As Davis and Duhaime put it, “either vertical integration OR relatedness are necessary conditions for assigning
two businesses to a single segment; vertical integration is also a sufficient condition for assigning two businesses to
asingle segment, but relatednessis not” (1992: 512).
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data, and not by the impostion of a (reasondble or not) materidity threshold for segment
definition.

Regarding the ability of firms to group related activities into a common segment, | have
argued in Section 1 that this creates (d) noise, because the aggregation of activities into any given
SIC code differs across firms, and (b) bias, because high-performing related diversfiers may
show up in the data as undiversfied firms. Leaving aside the noise issue, it may be argued that
the “bias’ is not redly a problem, since dl it means is that segment data lead the researcher to
edimate the pure “conglomerate discount” (i.e. the vaue effect of unrdated diversfication). In
contrast, BITS busness unit data lead the researcher to estimate the more broadly defined
“diverdfication discount” (or premium), i.e. the vaue effect of divergfication regardless of
whether it is related or unrelated. Since there is no obvious reason to prefer one over the other, |
re-estimate diversfied firms excess vadue when busness units are constructed at the 2 and 3
digit levels. These estimaes capture, respectively, the effects of unrdated and of “semi-related”
diversfication. At the same time, they are free from the noise tha arises in segment data due to
the fact that, when two or more activities with different SIC codes are grouped together, they are
assigned one common (primary) 4-digit SIC code.

Rows 8 and 9 of Table 5, where these estimates are reported, show that the average effect
of divergfication on corporae vaue is podtive for dl degrees of reaedness. In fact, and
contraly to wha would be expected from the evidence about diversfication's effect on
profitability, the vaue effect is somewha more pogtive the greater the degree of unreatedness
(0.27 when business units are congtructed at the 2digit SIC leve, 0.25 when they are constructed

at the 3-digit levd).
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The definitiond requirement for firms to group vertically rdated activities into a common
segment raises a Smilar concern. For ingtance, if A is an input for B, condder the case of a firm
that has 50% of its assets in industry A and 50% in industry B and transfers most of it's A-output
internaly (as opposed to <dling it to outsde customers). The firm would be classfied as
divergfied according to BITS business unit data, but as undiversfied in Compustat. Therefore, a
fundamenta difference between both data sources is that the former treats vertica integration as
a form of corporate diversfication, whereas the latter does not. Put differently, BITS business
unit data lead the researcher to estimate the vaue effect of diversification in operations, whereas
Compudtat segment data lead the researcher to edtimate the effect of diversification in markets
Clearly, these are two different concepts, and they need not be correlated. A verticaly integrated
firm maybe highly diversfied in its operations, but very narrowly focused on one market. On the
other hand, a very outsourcing-oriented firm may be highly diversfied in its markets, but very
narrowly focused on one type of operation (say, product design).

Again, leaving asde the problem of the noise created by the fact that a given SIC code
may entall very different levels of verticd integration across firms, there is no obvious reason to
prefer investigating one of the two types of diverdfication over the other. Therefore, as a seventh
robusiness check, | recondruct BITS busness units so that dl potentidly verticdly reaed
activities within the firm are induded within a common busness unit. Because BITS provides no
information about internd transfers, | cannot determine the true extent of verticad integration of
firms Ingtead, | use Input-Output data to construct an inter-industry vertica relatedness table.
Following Matsusaka (1993) and Schoar (2000), each pair of industries are consdered vertically
related if they receive 5% or more of their inputs or supply 5% or more of their output to each

other. In my re-condructed business units, every par or group of activities in a firm that are
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related according to this definition are conddered a single business unit, and assgned the SIC
code of the activity that has the largest number of employees among those included in the same
unit. The last row of Table 5 shows that the estimate that results from this redefinition of
busness units is a 0.22 premium. Therefore, my findings appear to be robust to whether
diverdfication is measured in the firm’'s operations or in its markets.
3.4. Robustness of the diversification premium to different measures of excess value and
diversification, and to the inclusion of control variables

As a find robustness check on my results, | estimate pooled univarigte and multivariate
regressons of the two different excess vdue messures on the sx different diversfication
measures described before. Table 6, where these regression results are reported, shows that the
sze of the divergfication premium varies depending on the measures and specification used, but
the premium is dways podtive and ggnificant (the dgn for the Herfindahl index is negative

because this measure takes greater values the lower the degree of diversfication).

Insert Table 6 about here

In summary, the finding that diverdfied firms trade a a premium when using busness
unit data seems robugt to a diverse st of sengtivity andyses. Since, in contrast to segments,
business units are defined objectivdy and consgtently across firms, and are free from accounting
and managerid reporting conventions, it seems far to conclude tha the finding of a

diverdfication discount is just an artifact of the underlying deta.

4. Conclusion

This paper argues that the finding that diversfied firms trade a a discount raises an

important economic puzzle, and explores whether the finding may be an artifact of the data or
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methods used to condruct it. | use a new establishment-level Census database (BITS), which
covers the whole U.S. economy between 1989 and 1996, to condruct better measures of
divergfication. These data dlow me to determine the breskdown of firms activities by industry
conggently across firms. In contradt, the segment data used in prior studies of the diversfication
discount typicaly group into each segment different activities, and different combinations of
activities for different firms. More importantly, my data are not subject to the biases inherent to
segment reporting. The use of this vauable new data source in a sample where segment data
yidd a discount reveds that diversfied firms actudly trade & a large and dtaidticaly sgnificant
premium reldive to nondiversfied firms in the same indudries. The premium is robust to a
number of variationsin the method, sample, and measures of excess vaue and diversification.

As part of my robustness checks, | recreate the inditutiona features of segment definition
in my datase, to the extent to which this is feasble | find that a premium is dso found on BITS
data when business units are congtructed (1) following the 10% materidity rule, (2) a the 2 and
3 digit leves in order to group related activities within the same unit, and (3) including verticaly
related activities within the same unit. Besdes drengthening my results, these andyses dso
throv some light into which of the three possble problems with segment data identified in
section 1 may be responsible for the observed difference between the premium and the discount.
The bias inherent to the indtitutiona definition of ssgments does not seem to have played a role.
Therefore, the difference seems to result from the noise inherent to segment data and/or from the
bias due to managerid discretion in ssgment reporting. Further research might help unbundle
these two sources. In any case, my results certainly cdl into question much of the receved
wisdom about the divergfication discount, and more generdly the adequacy of segment data for

large sample research within firms,
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Tablel
Number of firms, segments, business units, and establishmentsin BITS, Compustat, and in the Common Sample

BITS refers to the Business Information Tracking Series of the U.S. Census Bureau. BITS covers al U.S. private sector establishments with positive
payroll in any year between 1989 and 1996, from both public and private firms. Compustat covers al firms that are publicly traded in U.S. stock markets.
The BITS-Compustat Common Sample has been constructed by merging both databases to the extent to which this is feasible, as described in detail in
Villalonga (2000) and summarized in this paper. BITS defines a establishment is defined as “a single physical location where business is conducted or
where services or industrial operations are performed,” and a firm as “the largest aggregation of business legal entities [which are the legal owners of
establishments] under common ownership and control.” A segment is defined in SFAS 14 as “a component of an enterprise engaged in providing a
product or service or a group of related products and services primarily to unaffiliated customers (i.e. customers outside the enterprise) for a profit.” A
business unit is defined in this paper as the aggregation of all of a firm’'s establishments with a common 4-digit SIC code. The numbers of firms and
segments reported for Compustat result from merging Compustat company and segment level data for all firms included in the active and research
company-level files. Firms that are included in the company-level files but not in the segment-level files are considered single-segment firms, and are
assigned the company’s primary 4digit SIC code ONUM) as their industry code. Segments from firms that are included in both the company and
segment-level files are assigned the segment’s primary 4digit SIC code (SSIC1) as their industry code. “Net” refers to the number of different units
(firms, establishments, etc.) regardless of the year(s) in which they appear in the sample.

BITS Compustat Common Sample
Year Establishments  Business Units Frms Segments Firms  Establishments Business Units Segments Frms
1989 6,063,857 5,093,300 4,978,250 23891 20541 237,858 16,409 3,754 2,297
1990 6,126,016 5,136,656 5,024,252 23794 20541 243120 16,521 3,926 2438
1991 6,155,181 5,117,974 5,005,347 23,708 20541 255,362 17,482 4,383 2,846
1992 6,275,349 5,172,296 5,051,405 23,729 20541 271,243 18,743 5,005 3410
1993 6,356,799 5,271,301 5,149,208 23,725 20541 266,534 17,821 4,667 3191
1994 6,465,057 5,352,915 5,232,956 23,700 20541 264,144 17,096 4,381 3,022
1995 6,566,634 5,439,734 5,322,981 23,650 20541 256,958 16,354 4,199 2,899
1996 6,699,635 5,555,476 5,439,206 23611 20541 259,759 16,088 3,902 2711
All years 50,708,528 42,139,652 41,203,605 189,808 164,328 2,054,978 136,514 34,217 22814
Net 11,123,080 11,846,394 9,722,362 30,754 20541 474,661 33,994 7137 3973
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Table2
Average number of firmsper year by number of segmentsor business units

BITS refers to the Business Information Tracking Series of the U.S. Census Bureau. BITS covers all U.S. private
sector establishments with positive payroll in any year between 1989 and 1996, from both public and private firms.
Compustat covers al firms that are publicly traded in U.S. stock markets. The BITS-Compustat Common Sample
has been constructed by merging both databases to the extent to which this is feasible, as described in detail in
Villalonga (2000) and summarized in this paper. BITS defines a establishment is defined as “a single physical
location where business is conducted or where services or industrial operations are performed,” and a firmas “the
largest aggregation of business legal entities [which are the legal owners of establishments] under common
ownership and control.” A segment isdefined in SFAS 14 as “a component of an enterprise engaged in providing a
product or service or a group of related products and services primarily to unaffiliated customers (i.e. customers
outside the enterprise) for a profit.” A business unit is defined in this paper as the aggregation of all of afirm’'s
establishments with a common 4digit SIC code. The numbers of firms and segments reported for Compustat
result from merging Compustat company and segment level data for all firms included in the active and research
company-level files. Firms that are included in the company-level files but not in the segment-level files are
considered single-segment firms, and are assigned the company’s primary 4digit SIC code DNUM) as their
industry code. Segments from firms that are included in both the company and segment-level files are assigned the
segment’ s primary 4-digit SIC code (SSIC1) astheir industry code.

Number of BITS Compustat Common Sample
ﬁg;t:}g.;;suor:its in (Business Units) (Segments) Business Units Segments

firm Firms (%) Firms (%) Fms (%) Arms (%)
1 5,089,196 (99) 18,785 (91) 86  (30) 2048 (72
2 41274 (0.9) 904 (4.4) 416 (15 11 (14
3 10360 (0.2) 498 (2.4) 35 (1) 242 ®)
4 4092  (0.08) 222 (1) 243 ©) 102 (36)
5 1899  (0.04) &2 (0.4) 162 (6) A (12
6 1038 (0.02) 29 (014 125 @) 9 (03
7 625  (0.012) 11 (005 %8 ©) 4 (01
8 419  (0.008) 4 (002 86 ©) 05 (0.02)
9 291  (0.006) 3 (002 65 ) 09 (0.03)
10-19 932  (0.018) 3 (002 297 (10) 14 (0.05)
20-29 200  (0.004) 0 ©) 101 @) 0 ©)
30+ 125  (0.002) 0 ©) 78 ©) 0 ©)
Total 5,150,451 (100) 20541  (100) 2852  (100) 2852 (100




Table3
Firm employment, assets, and Tobin’s g: Means and standard deviations

Standard deviations are in parentheses. In italics is the number of non-missing observations (firmyears). q is
computed as the market value of common equity plus total assets minus the book value of common equity, divided
by total assets. BITS, Compustat, the Common Sample, segment, and business unit are defined in Tables 1 and 2.

BITS Compustat Common Sample
Year Employment Empl. Assets q Employment Assets ($ q
($ Million) BITS Compustat Million)

1989 18 6,299 1,798 20 6,480 7,781 1254 18
(634) (25,541) (9,518) 4.1 (24,581)  (29,085) (7,218) (2.3

4,978,250 6,719 7,617 6,081 2,297 2,297 2,297 2,297

1990 19 6,410 1,947 19 6,148 7311 1,264 16
(639) (25,698) (10441) (1149 (23990) (27,807) (7,511 (19

5,024,252 6,630 7,660 6,011 2,438 2,438 2,438 2,438

1991 18 6,164 1,980 23 5455 6,556 1,161 21
(633) (25,176) (10,785) (8.6) (21,953) (26,124) (7,245) (2.9

5,005,347 6,786 7,820 6,107 2,846 2,846 2,846 2,846

1992 18 5,945 2,008 24 4,737 5,714 1,060 21
(629) (24,560) (11,256) (129 (20,243)  (24,116) (7,347) 24

5,051,405 7,132 8,242 6,380 3,410 3,410 3,410 3,410

1993 18 5,643 2,035 23 4,970 5,886 1132 21
(625) (23,606) (12,561) (13 (20821) (24,474 (7,875) 21

5,149,208 7,692 9,438 7,515 3,191 3,191 3,191 3,191

1994 18 5,807 2,166 20 5,302 6,193 1,187 19
(630) (25,829) (13853) (144 (21,377)  (25474) (7,508) (15

5,232,956 7,928 9,932 8,027 3,022 3,022 3,022 3,022

1995 19 5,856 2,289 38 5,555 6,426 1,288 21
(641) (26,298) (15938) (945 (21,888)  (26,457) (8,353 (2.3

5,322,981 8,222 10,891 8,847 2,899 2,899 2,899 2,899

1996 19 5,873 2,520 39 5,960 7,140 1,489 20
(647) (26,214) (18138) (%4.7) (22,605)  (28/437) (9,366) (19

5,439,206 8,659 11,082 9,529 2,711 2,711 2,711 2,711

All firmyears 19 5,981 2,122 27 5,509 6,545 1221 20

635) (25405 (13522 (539)  (22060) (26360) (7,831 (22
41,203,605 59,768 72,682 58,497 22,814 22,814 22,814 22,814

of which:
- Diversified
(multi-segment) 13713 4181 18 10656 12,994 3098 15
(36,957) (14601) (16.7) (326100 (36,175) (13,681) ()]
13,106 14,020 12,270 6,439 6,439 6,439 6,439
(multi-business) 727 7,804 9,230 1,723 16
(5,750) (261000 (31192) (9334) (1.2
490,037 15,888 15,888 15,888 15,888
-Undiversified
(single-segment) 3810 1,630 29 3,486 4,009 483 22
(20,533) (13203)  (60) (15664) (20756) (3149)  (25)
46,662 58,662 46,227 16,375 16,375 16,375 16,375
(single-business) 10 245 387 68 28
(63) (646) (1610 (448 (39)
40,713,568 6,926 6,926 6,926 6,926
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Table4
Diversified firms' excessvaluein the BI TS-Compustat Common Sample

Diversified firms' excess value is computed as the mean difference in individual excess values between
diversified (multi-segment or multi-business) firms and non-diversified (single-segment or single-business)
firms. Excess value is computed as the difference between the firm’'s Tobin’sq and itsimputed g. Tobin’sq
is computed as the market value of common equity plus total assets minus the book value of common
equity, divided by total assets. A firm’'s imputed q isthe size-weighted average of the hypothetical q's of its
segments (business units). Segment size is measured by segment assets; business unit size is measured by
business unit employment. A segment’s (business unit’s) hypothetical q is the average q of al single-
segment (single-business) firmsin itsindustry in any given year. Industry averages are computed at the 4
digit-SIC code level whenever possible. Firms with segments (business units) in financial services have
been excluded from the sample. BITS, Compustat, the Common Sample, segment, and business unit are
defined in the footnotesto Tables 1 and 2.

Segment data Business Unit data
Mean Number of firms Mean Number of firms

Year (t-stat.) Diversified Non-div. (t-stat.) Diversified Non-div.

1989 -0.28 602 1,393 0.22 782 550
(—4.39) (2.349)

1990 -015 631 1,493 0.23 812 611
(—269) (3.28)

1991 -026 656 1,785 0.07 A7 800
(—358) (0.62)

1992 -023 691 2,288 0.28 1121 1086
(374 (3.89)

1993 -021 664 2170 021 1,065 993
(314 (2.89)

1994 -011 634 2,082 0.17 977 884
(-1.98) (2.62)

1995 -014 586 1,899 0.18 952 806
(- 1.89) (229

1996 -014 559 1,793 0.20 907 708
(=178) (2.62)

All -019 5,023 14,903 0.20 7,563 6,438
(—8.06) (6.89)
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Table5
Robustness of the comparison between diversified firms excess value estimates on business unit vs. segment data

Diversified firms' excess vaue is computed as the average difference in excess values between diversified and non-diversified firms, pooling al firmyear
observations in the sample (see footnote to Table 4 for more details). The sample is the BITS-Compustat Common Sample or subsets of it, asindicated. The
outliers referred to in row 4 are those firms whose imputed q is higher than four times (or lower than a fourth of) their true q. BITS, Compustat, the Common
Sample, segment, and business unit are defined in the footnotesto Tables 1 and 2.

Segment data Business Unit data
Mean Number of firmyears Mean Number of firmyears
Robustness check (t-stat.) Diversified Non-div. (t-stat.) Diversified Non-div.
1. Excessvalue estimatesin Table 4 -019 5,023 14,903 0.20 7,563 6,438
(—8.06) (6.89)
2. Using segment employment as weights on segment data -024 1,298 14,613
(=545
3. Computing industry averages at 3-digit SIC level -018 5,023 14,903 0.27 7,706 6,377
(—6.40) (10.05)
4. Not eliminating outliers -029 5,251 15513 091 12,956 6,702
(~721) (19.47)
5. Not eliminating firms with financial segments (business units) -0.17 6,016 14,904 022 9,940 6,627
(=799 (8.81)
6. Pure manufacturing firms only -0.16 3214 10,212 0.08 1,445 3,185
(—551) (1.25)
7. Applying 10% materiality condition to business units 043 9,249 6,749
(17.83)
8. Constructing business units at the 2-digit SIC level 0.27 9,264 8,536
(12.48)
9. Constructing business units at the 3-digit SIC level 025 9,042 6,326
(9.86)
10. Including vertically related activities in same business unit 022 12,494 1533
(4.1)
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Table6

Robustness of thediver sification premium to differ ent measur es of excessvalueand diver sification, and to theinclusion of control variables

Pooled OLS regressions. N = 16,567 firmyear observations. t-statistics are in parentheses. Excess value is the difference (in Panel A) or the natural logarithm of
the ratio (in Panel B) of afirm’s Tohin's q to its imputed q (see footnote to Table 4 for more details). The Herfindahl index of diversificationisH = X; P; 2, and the
Total Entropy measure is B = X; P; In(1/P;), where P; is the proportion of a firm's assets in industry i. Both measures are computed at the 4-digit SIC level.
Unrelated Entropy, Fy, is defined like B but computed at the 2-digit SIC level. Related Entropy is defined as Bg = Er — Ey. The sample is the BITS-Compustat

Common Sample, excluding firms with business units in financial services, and firms whose imputed q is higher than four times (or lower than a fourth of) their
true g. BITS, Compustat, the Common Sample, segment, and business unit are defined in the footnotesto Tables 1 and 2.

Panel A: Dependent variable: Excess value, measured as difference

Measure of diversification

Dummy No. of bus. units Herfindahl Entropy (Total) Entropy (Related)  Entropy (Unrelated)
@ @ ©) 4 © ©) @) @ © (10) 11 (12
I ntercept 0.00 -0.02 -004 0.09 0.67 103 -004 -0.02 -0.00 -001 0.07 -0.03
(0.06) (=064 (-197) (2.60) (20.7) (1742) (-226) (-0.65) (- 0.29) (=023 (5.18) (081
Diversification 0.20 0.24 004 0.06 -0.79 -0.98 081 0.88 104 108 0.46 045
(6.90) (7.27) (13.10) (14.26) (-19.3 (—-216) (13.97) (14.64) (153 (12.90) (6.26) (6.33)
Log of assets 0.003 -0.05 —0.06 -0.01 -001 0.02
(-0.30) (482 (—6.998) (137 (—0.76) (302
EBIT/ Sdes —0.001 —0.001 —0.001 —0.001 —0.001 —0.001
(—3498) (—3.35) (—356) (—348) (-351 (—3.39)
Capex / Sdes —0.005 - 0.004 -0.004 —0.004 —0.005 —0.005
(=297 (=291 (278 (=291 (-299) (—3.05)

Panel B: Dependent variable: Excess value, measured aslog of ratio

Measure of diversification

Dummy No. of bus. units Herfindahl Entropy (Total) Entropy (Related)  Entropy (Unrelated)
@ @ ©) 4 © (6) @) 8 ©) (10) (11) (12)
I ntercept -015 -029 -011 -019 0.76 0.75 -012 -029 -004 -027 0.03 -029
(-19.2) (227 (-168) (-1455 (712 (3680) (-192 (-236) (-7.07) (-219 (564 (231
Diversification 041 034 0.06 0.05 -0.9 - 0.9 107 0.95 124 102 0.70 0.60
(39.82) (27.89) (47.48) (3482 (=712 (-619) (52.9) (44.56) 470 (333 (25.6) (22.56)
Log of assets 0.05 0.02 0.00 0.05 0.06 0.08
(13.69) (7.18) (092 (15.93) (18.97) (28.50)
EBIT/ Sdles —0.0002 —0.0001 —0.0002 —0.0002 —0.0001 —0.0002
(—144 (=097 (-153 (-139) (-139 (- 1.06)
Capex / Sdes —0.001 —0.001 —0.005 —0.001 —0.001 —0.001
(—1.40) (145 (107 (- 1.36) (163 173
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