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ABSTRACT

Diversified firms trade at a discount relative to similar single-segment firms. We arguein
this paper that this observed discount is not per se evidence that diversification destroys value.
Firms choose to diversify. Firm characteristics, which make firms diversify, might also cause
them to be discounted. Not taking into account these firm characteristics might wrongly attribute
the observed discount to diversification. Data from the Compustat Industry Segment File from
1978 to 1996 is used to select a sample of single segment and diversifying firms. We use three
alternative econometric techniques to control for the endogeneity of the diversification decision.
All three methods suggest the presence of self-selection in the decision to diversify and a
negative correlation between firm’s choice to diversify and firm value. The diversification
discount always drops, and sometimes turns into a premium, when we control for the
endogeneity of the diversification decision. We do a similar analysisin a sample of refocusing
firms. Again, some evidence of self-selection by firms exists and we now find a positive
correlation between firm’s choice to refocus and firm value. These results consistently suggest
the importance of taking the endogeneity of the diversification status into account, in analyzing
its effect on firm value.
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Firms choose to diversify. They choose to diversify when the benefits of diversification
outweigh the costs of diversification and stay focused when they do not. The characteristics of
firmsthat diversify, which make the benefits of diversification greater than the costs of
diversification, may also cause firmsto be discounted. A proper evaluation of the effect of
diversification on firm value should take into account the firm-specific characteristics, which
bear both on firm value and on the decision to diversify.

Research by Lang and Stulz (1994), Berger and Ofek (1995) and Servaes (1996) show
unambiguously that diversified firmstrade at a discount relative to non-diversified firmsin their
industries. Other research confirms the existence of this discount on diversified firms and this
result seems to be robust to different time periods and different countries. Thereisagrowing
consensus that the discount on diversified firmsimplies a destruction of value on account of
diversification i.e. on account of firms operating in multiple divisions.

This study shows that the failure to control for firm characteristics which lead firms to
diversify and to be discounted, may wrongly attribute the discount to diversification instead of
the underlying characteristics. For example, consider a firm facing technological change, which
adversely affects its competitive advantage in itsindustry. This poorly performing firm will
trade at a discount relative to other firmsin the industry. Such afirm will also have lower
opportunity costs of assigning its scarce resources in other industries, and this might lead it to
diversify. If poorly performing firms tend to diversify, then not taking into account past
performance and its effect on the decision to diversify will result in attributing the discount to

diversification activity rather than to the poor performance of the firm.

! Servaes (1996) finds a discount for conglomerates during the 1960’ s while Matsusaka (1993) documents gains to
diversifying acquisitionsin the late 1960's, in the United States. Linsand Servaes (1999) document a significant
discount in Japan and UK, though none exists for Germany. The evidence from emerging economies is mixed.
While Khanna and Palepu (1999), Fauver, Houston and Naranjo (1998) find little evidence of a diversification



Also consider the case of afirm that possesses some unique organizational capability that
it wants to exploit. Incomplete information may force this firm to enter into costly search
through diversification to find industries with a match to its organizational capital. Matsusaka
(1995) proposes amodel in which avalue maximizing firm forgoes the benefits of specialization
to search for a better match. During the search period the market value of the firm will be lower
than the value of a comparable single segment firm. Maksimovic and Philips (1998) also develop
amodel where the firm optimally chooses the number of segments in which it operates
depending on its comparative advantage. Not taking into account firm characteristics, which
make diversification optimal, in this case searching for a match, may again attribute the discount
wrongly to value destruction arising from diversification.

This does not imply that there are no agency costs associated with firms operating in
multiple divisions. Consider the impact of cross sectional variation in private benefits of
managers. A firm with a manager who has high private benefits will undertake activities, which
are at conflict with shareholder value maximization. Such afirm will be discounted relative to
other firmsinitsindustry. Such amanager isaso more likely to undertake value-destroying
diversification. However, even in this case the observed discount on multi-segment yearsis
partially accounted for by the ex ante discount at which the firm is trading, on account of high
private benefits, before diversification. Not taking into account firm characteristics, in this case
high agency costs, leads to an over estimation of the value destruction attributed to
diversification.

In this paper, we attempt to control for this endogeneity of firm’s decision to diversify in

evaluating the effect of diversification on firm value. The arguments suggest that the decision to

discount in emerging markets, Lins and Servaes (1998) report a diversification discount in a sample of firms from
seven emerging markets.



diversify depends on the presence of some firm-specific characteristics that lead some firmsto
generate more value from diversification than others. Choice of organization structure should
therefore be treated as an endogenous outcome that maximizes firm value, given a set of
exogenous determinants of diversification i.e. the set of firms characteristics. Evaluating the
impact of diversification on firm value therefore requires taking into account the endogeneity of
the diversification decision.

Controlling for the endogeneity of the diversification decision requires identifying
variables that affect the decision to diversify while being uncorrelated with firm value. This
becomes difficult as most variables that bear on the diversification decision also impact firm
value. We build on the methodology of Berger and Ofek (1995) and the insights of Lang and
Stulz (1994) to control for the endogeneity of the diversification decision. As Berger and Ofek
(1995), we value firms relative to the median single segment firm in the industry. This measure
has the advantage of being neutral to industry and time shocks that affect all firmsinasimilar
way. However, Lang and Stulz (1994) show that industry characteristics are important in firm’'s
decision to diversify.> We explore the data for systematic industry differences among single-
segment and diversifying firms that might help explain the decision to diversify.

We first reproduce the results existing in the literature and identify a diversification
discount in our sample. Preliminary data analysis shows that conglomerates differ from single
segment firmsin their underlying characteristics. We control for the endogeneity of the
diversification decision in three ways. Firstly, we control for unobservable firm characteristics
that affect the diversification decision by introducing fixed firm effects. Secondly, we model the

firm's decision to diversify as afunction of industry, firm and macroeconomic characteristics.



We use the probability of diversifying as an instrument for the diversification status in evaluating
the effect of multiple segment operations on firm value. Lastly, we model an endogenous self-
selection model and use Heckman'’s correction to control for the self-selection bias induced on
account of firm’s choosing to diversify.

The diversification discount always drops, and sometimes turns into a premium, when we
control for the endogeneity of the diversification decision. The evidence in all three methods
indicates that the discount on multiple segment firm-yearsis partly due to endogeneity. The
coefficient of the correction for self-selection is negative, indicating that there is a negative
correlation between afirm’s choice to diversify and firm value. This supports the view that firm
characteristics, which cause firms to diversify, also cause them to be discounted.

Finaly, we do asimilar analysisin a sample of refocusing firms. Comment and Jarrell
(1995), John and Ofek (1995) and Berger and Ofek (1996) document an increase in firm value
associated with the decision to refocus. Much like the decision to diversify, the decision to
refocus is also endogenous: Firms choose to refocus when the presence of firm-specific
characteristics, make the benefits of refocusing greater than the costs of refocusing.® Consider
the case when changes in industry conditions generate higher than expected growth opportunities
in one segment. This might increase the cost of an inefficient internal capital markets, increasing
the cost of operating in multiple divisions and making refocusing optimal. In this case firm

characteristics, which make the refocusing decision optimal, i.e. growth opportunities, also cause

2 Lang and Stulz (1994) find that firms that diversify tend to bein slow growing industries. They also report that
diversified firms have lower Tobin’s g than focused firms, but this difference was driven by differences among firms
across industries rather than within an industry.

% In a static model, the above arguments would suggest that when the net benefit to operating in multiple segmentsis
negative, the firm should immediately refocus. In practice, the decision to diversify and refocusinvolve large
amounts of sunk and irreversible costs that lead to alot of persistence in diversification status. There is yet, no clear
understanding of the dynamic theory of firm’s diversification status but one can draw an analog from recent theory
onirreversible investment decisions (see Dixit and Pindyck (1994). This literature has emphasized that temporary



the firms to be more highly valued. Unlike the diversification decision, the refocusing decision is
positively correlated with firm value. Not taking into account firm characteristics prior to
refocusing, in this case growth opportunities, may erroneously attribute the associated premium
to multi-segment operations of firms. Thiswould lead to an underestimation of the discount
associated with multi-segment operations prior to refocusing. Controlling for firm
characteristics, which make the refocusing decision optimal, may further increase the discount
associated with multi-segments operations of these firms. We document evidence in support of
this view.

Therest of the paper isorganized as follows. In the next section we briefly discuss
related literature. Section 111 describes the data, sample selection criteria and preliminary
analysis. Section IV discusses the estimation methodology. Section V presents the evidence for

diversifying firms and Section VI does the same for refocusing firms. Section VI concludes.

II. RELATED LITERATURE

Thereis avast and well-developed literature on the benefits and costs of diversification.
The gains from diversification could arise from many sources. Gains to diversification arise
from managerial economies of scale as proposed by Chandler (1977) and from increased debt
capacity as argued by Lewellen (1971). Diversified firms also gain from more efficient resource
allocation through internal capital markets. Weston (1970) argues that the larger internal capital
markets in diversified firms help them allocate resources more efficiently. Stulz (1990) shows
that larger internal capital markets help diversified firms reduce the under investment problem

described by Myers (1977). Stein (1997) argues that the winner picking ability of headquarters

shocks can have permanent effects due to hysteresis, which is consistent with an observed discount of multiple
segment firms prior to refocusing.



may alow internal capital marketsin diversified firms to work more efficiently than external
capital markets. Gains to diversification also arise from the ability of diversified firmsto
internalize market failures. Khanna and Palepu (1999) document gains to business group
affiliation in India and emphasize the role of diversified groupsin replicating the functions of
institutions that are missing in emerging markets. Hadlock, Ryngaert and Thomas (1998) argue
that diversified firms gain from areduction of the adverse selection problem at the time of equity
issues. Montgomery and Wernerfelt (1988), Matsusaka and Nanda (1994) and Bodnar, Tang and
Weintrop (1998) propose gains to diversification based on the presence of firm specific assets,
which can be exploited in other markets. Schoar (1999) finds that diversified firms are more
productive than within their industry on average, though they still appear to be discounted.
There are coststo diversification aswell. The costs can arise from inefficient allocation
of capital among divisions of adiversified firm. Stulz (1990) and Scharfstein (1998) show that
diversified firmsinvest more than single segment firmsin the poor lines of businessor in
businesses with low Tobin’sg. Lamont (1997) and Rajan, Servaes and Zingales (1997) also
report evidence on inefficient alocation of capital within conglomerates. Meyer, Milgrom and
Roberts (1992) make arelated argument of cross subsidization of failing business segments. The
difficulty of designing optimal incentive compensation for managers of diversified firms, also
generate costs of multi-segment operations. Aron (1988, 1989), Rotemberg and Saloner (1994)
and Hermalin and Katz (1994) show the greater difficulty of motivating managersin diversified
firmsin comparison to focused firms. Information asymmetries between central management
and divisional managerswill also lead to higher costs of operating in multiple segments, as has
been shown by Myerson (1982) and Harris, Kriebel and Raviv (1982). Lastly, costs of operating

in multiple segments could arise on account of increased incentive for rent seeking by managers



within the firm (see Scharfstein and Stein (1997)) and opportunities for managers of firms with
free cash flow to engage in value destroying investments (see Jensen (1986), (1988)). Denis,
Denis and Sarin (1997) provide empirical evidence that agency costs are related to the
diversification decision. They find that the level of diversification is negatively related to
managerial ownership. Hyland (1999) examines firm characteristics including agency costs, and
finds no support that agency costs explain the decision of firm’sto diversify.

Our focusin the paper is not in identifying any of the above mentioned individual
benefits and costs of diversification, but rather to concentrate on the net gain to diversification.
Firms are likely to diversify when there are net gains to diversification and stay focused when
there are net costs to diversifying. Most importantly for us the above research shows that the
benefits and costs of diversification are related to firm-specific characteristics. We control for
firm characteristics, which cause firmsto diversify i.e. which generate a net gain to multi-
segment operations, and isolate the net impact of the diversification decision.

Our paper is not the first to take into account the endogeneity of the diversification
decision. A growing theoretical literature has been modeling the decision to diversify asavalue
increasing strategy for the firm. Matsusaka (1995) develops a model in which the firm chooses
to diversify when the gains from searching for a better organizational fit outweigh the costs of
reduced specialization. Fluck and Lynch (1999) propose that diversification allows marginally
profitable projects, which could not get financed as stand-alone entities, to get financed. Perold
(1999) models the diversification decision in financial intermediaries and shows that
diversification reduces firm’s deadwei ght costs of capital and so permits divisions to operate on a
larger scale than stand-alone firms. Maksimovic and Philips (1998) aso develop a model where

the firm optimally chooses the number of segmentsin which it operates, depending on its



comparative advantage. They further show empirically that conglomerates allocate resources
optimally, based on the relative efficiency of divisions.

There has been other recent empirical work that provides evidences in support of the
importance of selection bias and the endogeneity of the diversification decision. Chevalier
(2000) finds that even prior to merging, diversifying firms display investment patterns that could
be identified as cross subsidization. Whited (1999) finds that after controlling for the
measurement problemsin Tobins Q , thereis no evidence of inefficient allocation of resourcesin
diversified firms. Graham, Lemmon and Wolf (1999) propose that diversified firms are
discounted because they acquire discounted firms,

III. DATA
3.1 Sample Selection

The sample consists of all firms with data reported on the Compustat Industry Segment
database from 1978 to 1996. We follow the Berger and Ofek (1995) [from here on BO(95)]
sample selection criteria and exclude from the sample years where firms report segmentsin
financial sector (SIC 6000-6999), years with sales less than $20 million, years with amissing
value of total capital and yearsin which the sum of segment sales deviated from total sales by
more than 1%.% Additionally, we also excluded years where the firm did not report four-digit
SICsfor al its segments. The final sample consists of 8,815 firms with atotal of 58,965 firm
years.

3.2 Measure of Excess Value
To examine whether diversification increases or decreases value, we use the excess value

measure developed by BO (95), which compares afirm’s value to its imputed value if each of its



segments operated as single segment firms. Each segment of a multiple-segment firm is valued
using median industry sales and asset multipliers of single segment firms. The imputed value of
the firm is the sum of the segment values. Excess valueis defined asthe log of theratio of firm
value to imputed value. Negative excess value implies that the firm trades at a discount while
positive excess values are indicative of a premium.”
3.3 Documenting the Discount

In this section, we document the existence of a discount in line with prior work. We find
that the median discount on multi-segment yearsis 10.9% (11.6%) using sales (asset) multipliers
for the entire sample from 1978 to 1996 similar to the discount of 10.6% (16.2%) reported by
BO (95) for the years 1986 to 1991.° We begin by estimating amode! of excess value as
specified by BO (95) so as to guarantee that any differencesin the final results are not driven by
differences in sample or methodology. They model excess value as afunction of firm size,

proxied by log of total assets, profitability (EBIT/SALES), investment (CAPX/SALES) and

* Y ears with segmentsin the financial services were excluded on account of the difficulty in valuing financial firms
using multipliers. Y ears with sales less than 20 million dollars were excluded to prevent distortions caused by
including very small firms.

®> The imputed value of a segment is obtained by multiplying segment sales (asset) with the median sales (asset)
multiplier of al single segment firm yearsin that SIC. The sales (asset) multipliers are the median value of theratio
of total capital over sales (assets). Total capital isthe sum of market value of equity, long and short term debt and
preferred stock. The industry definitions are based on the narrowest SIC grouping that includes at least 5 firms.
Extreme excess values, where the natural log of the ratio of actual to imputed value is greater than 1.386 or less than
—1.386, were excluded. The imputed value using sales multipliers of about 50% of al firms were based on matches
at the four-digit SIC code, 26.5% were based on matches at the three-digit SIC code and 23.5% were based on
matches at the two-digit or lower SIC code. The results using asset multipliers are similar. Thisisin line with the
results reported in BO (95) of 44.6% matches at the four-digit level, 25.4% matches at the three-digit level and the
30% matches at the two-digit level or lower. See BO (95) for further details on methodol ogy.

® For the years 1986 to 1991, we find that the median multiple segment discount in our sample is 7.6% (10.3%)
using sales (asset) multiplier This difference with the BO (95) resultsis possibly on account of a differencein
sample size. The number of firm years, in the period 1986 to 1991, in our sampleis 17875 greater than 16181
reported by BO (95). There are 4565 firmsin our sample as opposed to 3659 firms reported by BO (95). Our
sample sizeislarger by 1142 (977) observations when using sales (asset) multiplier regressions. Thisincrease in the
sample size could arise on two accounts. Firstly, if firms restate their results such that they are no longer excluded
due to one or more sample selection criteria, they might be included in our sample while not being included in BO
(95) sample. Secondly, Compustat might add firms to the database along with the data for prior years. The largest
category in this group (according to Compustat sources) consists of small firms which trade on OTC markets and are
added when they change listing or on client request. Our overall sample, from 1978 to 1996, of 8815 firms and



diversification, proxied by D, adummy which takes the value 1 for years when the firm operates
in multiple segments and zero otherwise. As seen in Table I, the coefficient of D is—0.13 (-0.12)
and significant at the 1% (1%) level when sales (assets) multipliers are used. When we restrict
the sample to the years 1986-1991, the coefficient of D is—0.12 (-0.13) using sales (asset)
multipliers which is very close to the value of —0.144 (-0.127) reported by BO (95). The
estimated discount in our sampleis similar to that documented by BO (95).

Wetest the robustness of the estimated discount to model specification by including
lagged values of firm size, profitability and investment. Past profitability and investment may
control for firm characteristics, which affect firm value. We also include log of total assets
squared to control for the possibility of a non-linear effect of firm size on firm value. The
coefficient of the square of firm size, is negative suggesting that the positive effect of firm size
on excess value diminishes as firm size increases. We also include the ratio of long-term debt to
total assets. The results reported in columns 3 and 6 of Table 1, show that the estimated discount
Is about 11% with both sales and asset multipliers. There is weak evidence that firm'swith high
past profitability (high EBIT/SALES) and high past investments (high CAPX/SALES) are
valued higher than the median single segment firm in the industry though the coefficients are not
significant. Summarizing, multiple segment firms show a significant discount and this discount is
robust to the inclusion of additional variablesin the valuation equation. We report all results
with this extended model. Asacomparison, the results with the basic BO (95) model are similar
and are discussed in Sections 5.5 and 6.5.

3.4 Are multi-segment firms different?

58965 observationsis similar to the sample of 8467 firms and 58332 observations reported by Graham, Lemmon
and Wolf (1999).
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In this section, we examine the characteristics of conglomerates, which might cause them
to diversify. We aso examineif conglomerates differ from single segment firmsin their
underlying characteristics.

The 8,815 firmsin our sample differ in their diversification profiles. The largest group
consists of 5,387 single segment firms, which accounted for 30,284 firm years, as shown in
Tablell. Therest are firms which report operating in multiple segments at some point in the
time period under consideration. These firmswill be referred to as multiple segment firms or
conglomerates in the paper. Among these multiple segment firms, there were broadly four kinds:
Firms which diversify, those that refocus, those that do both and lastly conglomerate firms which
do not change the number of segments in which they operate. The largest group consists of
1,371 firms (13,133 firm years) which report both increasing and decreasing the number of
segments in thistime period. The next largest group consists of 873 firms (7,987 firm years) who
refocused. There are 606 firms (4,326 firm years) which report diversifying in this period.’

Next we examine the characteristics of single segment and multiple segment firms years.
Table lll, reports average value of firm size, investment, profitability, leverage, research and
development and industry growth rates for the different diversification profiles. Industry growth
rate istheincrease in industry sales, defined at the two-digit SIC level. SIC classification was
obtained from the business segment data. Divisional salesfor conglomerates were included in
the respective SIC's for the calculation of total industry sales.®

Single segment years of conglomerates are significantly different from single segment

firmsin their characteristics. Single segment years of conglomerates are bigger, have higher

" Firms were classified using all available datai.e. the years excluded on account of sample selection criteria were
also taken into account for the purpose of categorizing firms. This ensures that restructuring activity in years that
were excluded from the sampleis al so taken into account.

11



leverage and lower R& D than single segment firms. Thisis consistent with Hyland (1999) who
findsthat diversifying firms have lower research and development expenses. With regard to
CAPX/SALES and EBIT/SALES, not only do single segment years of conglomerates differ from
single segment firms, but they also differ significantly among them. Single segment years of
diversified firms have higher CAPX/SALES and higher EBIT/SALES while single segment
years of refocusing firms and firms which both refocus and diversify, have lower CAPX/SALES
and lower EBIT/SALES than single segment firms. In summary, firm characteristics differ
across single segment years in different diversification profiles.

There are a so significant differences in the characteristics of multi-segment years of
conglomerates. Multiple segment years of diversifying firms tend to invest more in research and
development (RND/SALES) than others. They also have higher capital investment
(CAPX/SALES) and higher profitability (EBIT/SALES) than multiple segment years of
refocusing firms and firms which both refocus and diversify. Conglomerates that do not change
diversification status seem to be in mature industries with lower growth industries, have low
research and development costs while enjoying a higher profitability (EBIT/SALES) and higher
capital investment (CAPX/SALES). Multiple segment years of refocusing firmstend to have the
lowest profitability and capital investment. This suggests that difference in characteristics of
multiple segment years might be related to the choice of diversification strategy.

Next we examine the characteristics of the discount over time and across the different
diversification profiles. Table I'Vadocuments the average annual discount from 1978 to 1996
estimated using sales and asset multipliers. Thereis substantial variation, with the median

discount using sales multipliers being as low as—0.058 in 1982 and zero for years 1987 to 1991.

8 Total industry salesis afunction of firms entering and leaving Compustat, of restructuring activities of firms as
well as accounting changes which cause firms to report salesin different SICs over the years. These growth rates
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The excess value measures firm value relative to the median single segment firm in the industry
for that year. This makes the excess value measure industry and time neutral. What generates
these time patterns in the excess value measure?

Time patterns in the excess value measure could arise on account of two factors. Firstly,
the distribution of single segment firms around the median could change. As can be seen from
Columns 2 and 3 of Table Vb, though the median excess value of all single segment firm years
used to estimate median industry multipliersis zero by construction, the mean varies from -0.02
in 1992 to +0.01 in 1989. Secondly, time effects could aso arise on account of entry and exit of
firmsin the sample. Table Vb, columns 4-7, documents the average annual excess values (using
sales multipliers) for the last and first year of firmsin thedata. There are two interesting facts
which emerge from Table IVb. First, firms have negative excess value in the last year in the
data. Thiseffectisnot limited to just the last year in the dataset but these firms are no average
discounted. Let asrefer to these firmsthat exit the sample, i.e. areincluded in the Compustat
research tapes, as exiting firms. In contrast, new firms in the data set have positive excess values
intheir first year. These new firms entering the data are valued systematically higher relative to
the median single segment firm in the industry. Secondly, thereis variation over time in the
number of firms exiting and entering the data. Exit (entry) of firmswith low (high) excess values
reduces (raises) the median industry multiplier in that year, consequently increasing (decreasing)
the relative valuation of existing firmsin the industry. Though the median excess value of single
segment years have been normalized to zero, the median excess values of conglomerates will
have atime pattern related to the changes in industry composition rather than to changesin its

intrinsic value.

therefore have been estimated with noise and have high volatility.
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Thiswould not be of much concern in the estimation of the impact of diversification
status on firm value, if firms enter and exit the sample randomly. Thisis because values of all
firms, single and conglomerate, change proportionately over time leaving the relative valuation
of multiple segment firm years unchanged. However, if changesin industry composition are not
random but related to the decision of firms to diversify or refocus, then changes in industry
composition becomes a source of concern. Consider, for instance, afirm which diversifies when
poor performing firmsin the industry exit on account of few growth opportunitiesin the
industry. Exit of poor performers raises the median industry multiplier and increases the
imputed value of the diversifying firm when it diversifies. Thiswill cause the firm to trade at a
discount after diversification. Thisdiscount is due to change in industry composition (exit of
poor performers) which is correlated with the decision to diversify rather than due to any change
inthefirm’sintrinsic value.

To examine whether changes in industry composition differ by diversification decision,
we study the distribution and percentage sales accounted for by exiting firms. For each firm, we
calculate the share of sales accounted for by exiting firmsin their industry (at the two digit SIC
level) for that year. For conglomerates, we weight each segment’ s exposure to exiting firms by
itssales. We also calculate the fraction of all firmsin an industry that exit. TableIVc,
documents the average exposure to exiting firms for the different diversification profiles, and
highlights some interesting patterns. Single segment years of diversifying firms operatein
industries with the highest incidence of exit. In these industries, 28% of all firms exit in agiven
year and the exiting firms account for 15% of industry sales. Single segment firmsin contrast
belong to industries where exiting firms account for only 14% of all firms and 6% of industry

sales. While single segment years of diversifying firms have the highest exposure to exiting
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firms, multiple segment years of diversifying firms have one of the lowest exposures to exiting
firms. In contrast, single segment years of refocusing firms operate in industries with the lowest
fraction of exiting firms while multiple segment years of refocusing firms tend to be in industries
with the highest incidence of exiting firms. We observe that firms are moving towards industries
where the exit rate is significantly lower and is suggestive of the fact that firms both diversify
and refocus, from industries experiencing difficulties (higher exit) into industries with better
prospects (lower exit). This also supports the finding in Lang and Stulz (1995) that diversifying
firms tend to be in bad industries characterized by higher exit. Thisis consistent with our view
that firms endogenously choose to diversify and refocus and is indicative of the fact that changes
in industry composition are related to the firm’s diversification strategy.

Firms also show systematic patterns in their discounts prior to whether they decide to
diversify or exit theindustry. Single segment years of diversifying firms do not trade at a
discount. Thisindicates that these firms do not do badly compared to the median firm in the
industry prior to diversifying. However as seen from Table IV ¢ these firms are in industries with
high incidence of exit. Combining these two results suggests that single segment years of
diversifying firms might be better than the firms which exit the industry but worse than the firms
which continue as single segment firmsin the industry. Thisintuition is confirmed by the
statistics reported in Table 1Vd. Single segment years of diversifying firms which do not exit,
have a median discount of zero. Thisis better than the 4% discount for single segment firmsin
the same four-digit SIC which exit and worse than the 2% premium for single segment firmsin
the same four-digit SIC which do not exit.

Summarizing, there are significant differencesin firm characteristics between single

segment firms and single segment years of conglomerates. There are also significant differences
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in firm characteristics between multiple segment years of conglomerates with different
diversification profiles. There are also differences in industry compositions over time. Firms
which diversify (focus) come from industries with high exit rates. These firms have values prior
to diversification that are significantly higher than those of firms that exit the industry but lower
than those of the firms that remain as single segment firms. These changes in industry
composition seem to be correlated with the decision to diversify and refocus. We will try to
control for both firm specific aswell as these industry specific changes which might cause the
decision to diversify/refocus to be correlated with the estimated discount. The next section

discusses the methodol ogy to control for this endogeneity.

IV. ESTIMATION METHODOLOGY

We examine the effect of diversification on firm value, by modeling firm value as a

function of firm characteristics. We define our measure of relative firm value, V, as:
V,=Co+C,X, +¢,D, +e, 1)

where, Xjiisaset of exogenous observable characteristics of the firm, Dj; isadummy variable

that takes the value of 1 if the firm operates in more than one segment and O otherwise,

0={0,01,0,} isavector of parameters to be estimated, and g; is an error term.

Our hypothesisisthat firmsthat choose to diversify are not a random sample of firms. If
the decision of these firmsto diversify is correlated with the relative value of the firm, D;; will be
correlated with the error term in equation (1). The OLS estimate of &, will therefore be biased.
Specifically, we assume that afirm’'s decision to diversify is determined by

D, =Bz, +H, &)

D,=1 if D,>0
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D,=0 if D,<0
where D;; isan unobserved latent variable, Z;; is a set of firm characteristics that affect the
decision to diversify, and |;; is an error term. The correlation between D;; and e; in equation (1),
will arise when: (a) some of the exogenous variablesin the diversification equation, Z;;, affect the
firm’srelative value but are not included as regressors in the value equation; or (b) the error

terms e, and u, arecorrelated. In either case the estimation of &, using ordinary least squares

will be biased.

We use three different techniques to control for the correlation between Dj; and g; in
equation (1) and come up with an unbiased estimator of d,. First, we take advantage of the
availability of apanel data-set and use a fixed-effect estimator in equation (1), assuming that all
the unobserved heterogeneity that leads to the correlation between the error termsis constant
over time.

Secondly, we attempt to jointly estimate equations (1) and (2) in a sSimultaneous equation
framework. The estimation of this system of simultaneous equations is not easy because the
natural instruments for Dj;, the observed firm characteristics, are already included in the firm
value equation (equation (1)) causing the system to be unidentified.” AsVj;isthefirm’svalue
relative to the median firm in the industry in any given year it is, by construction, independent of
any observable characteristics, which affect the value of all firmsin agiven industry and year in
the same manner.’® Lang and Stulz (1994) show that industry characteristics influence the

decision to diversify.”* Maksimovic and Philips (1999) highlight the importance of time

® Strictly speaking identification could be obtained only from the non-linearity of Dy, in equation (2) but exclusively
relying on the functional form will lead to very weak identification.

19 Notice that the estimation of equation (1) where V;; is defined as firm value relative to the median firm in an
industry is amost analogous to the estimation of an industry fixed-effect estimator.

1 As stated in the introduction, Lang and Stulz (1994) report that diversified firms have on average lower Tobin’sq
than single-segment firms, and that the g for diversifying firms was not significantly lower than the q for the median
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characteristics and document that assets are reallocated across firms during economic
expansions. We have also documented systematic patterns at the industry level that result in a
correlation among afirm relative value and its decision to diversify.

To capture overall attractiveness of a given industry to conglomerates, we use the fraction
of al firmsin the industry, which are conglomerates (PNDIV). The higher the fraction of multi-
segment firms (PNDIV) the more attractive the industry factors are to diversification.”> We aso
include for each firm, the fraction of sales by other firmsin the industry accounted for by
diversified firms (PSDIV). As both these variables are highly correlated, we evaluate them
jointly to determine the effect of industry factors on the diversification decision. We instrument
time effects on the diversification decision in various ways. Firstly, we capture time trends as
evidenced by the existence of merger waves. We include the number of merger/acquisition
announcementsin agiven year (MNUM). The more active the market for mergers/acquisitions,
the higher isthe probability that afirm will diversify. We also include the annual value of
announced merger/acquisitions, in billions of US$, (MVOL). Secondly, we capture time trends
in the macro economic conditions and business cycles. We include real growth rates of gross
domestic product (GDP) and its lagged value (GDP1). We also include the number of monthsin
the calendar year that the economy was in arecession (CONTRAC) and its lagged value

(CONTRAC1).2

firmin their industry. This observation led them to the conclusion that industry characteristics influence the
decision to diversify. These industry characteristics could consequently, serve asinstruments for diversification.
Wernerfelt and Montgomery (1988) also find significant industry effects.

12 The industry specific factors which influence the decision to diversify may range from changesin industry
regulation, introduction of new technology, market structure and business risk. We use two-digit SIC codes for
industry classification. Firms were classified into industries based on their segment SIC. For conglomerates we use
a sales weighted average of al its segments.

13 We thank Scott Mayfield for the suggestion of using merger waves and the editor, Rene Stulz , for the suggestion
of using business cycles to instrument for time trends. The data on Merger volume and number is from Securities
Data Corporation and data on GDP growth rates and business cyclesis from NBER.
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We aso include exchange listing of the firm to predict the decision to diversify. We
create adummy (MAJOREX) which takes the value 1 when the firm islisted on NY SE,
NASDAQ, or AMEX and zero otherwise. Firms are more likely to diversify or refocus if they
are listed on the mgjor exchanges. Listing on maor exchanges facilitates firm’s acquisition and
divestiture by generating greater visibility and reducing information asymmetries (making it
easier to raise external financing) through greater analyst coverage. However, firms listed on
major exchanges are also likely to have greater liquidity. Asfirmswith higher liquidity might be
valued higher this might also affect relative firm value. We create adummy variable (SNP)
which takes the value 1 if the firm belongs to the S& P industrial index or the S& P transportation
index, and zero otherwise. This dummy variable (SNP) controls for liquidity as firms belonging
to S& P index have higher liquidity. Asliquidity impacts both relative firm value as well asthe
decision to diversify, we include this SNP variable in both equations 1 and 2.

Finally, we also use whether or not the firm isaforeign firm as an instrument. We create
adummy (FOREIGN) which takes the value 1 when the firm isincorporated abroad and zero
otherwise. Foreign firms might list in the US prior to major financing or as part of acquisition/
corporate restructuring strategy. Foreign firms are therefore more likely to engage in both
diversification and refocusing activities. Though being foreign may predict the probability of
diversifying and refocusing, it does not affect relative firm value. We also control for average
firm characteristics by including the historical average value of log of total assets, EBIT /Sales
and CAPX /Sdles.

The third method to control for endogeneity is to control for the self-selection of firms
that diversify using Heckman'’s (1979) two-stage procedure. We estimate expected firm value

conditional on the firm being diversifiedas E(V, | D, =) =¢,+¢, X, +¢, + E(e, | D, =1).
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Assuming that the errorsin equations (1) and (2), e, and 4, , have abivariate normal distribution

it !

with means zero, standard deviation o, and 1 and with correlation g, we have

¢(6Z,)
®(BZ,)

E(e, | D, =1) = po,A,(fZ,) where A,(BZ,) = , @(.) and @(.) are respectively the

density and cumulative distribution functions of the standard normal. Similarly, we estimate the
expected firm value conditiona on the firm being focused as

EW,|D,=0)=¢+¢X, +E(e, | D, =0). Inthiscase, E(e, | D, =0) = po,A,(£Z,)

—¢(6Z,)

where A,(BZ,) = 1-0(BZ)

The difference in the value of single segment and diversified
firms, isgiven by

E(VU |Dit :1) _E(Vn |Dit :O) :52 +,00'L ¢(ﬁZ”)

) : ©)
CD(ﬂZ”)(l— CD(ﬁZ” ))

Theright hand side of the equation (3) iswhat is estimated by the OLS coefficient of D;in
equation (1). This estimated discount, using OLS will therefore be biased downward if p the
correlation of the error termsis negative, as hypothesized for diversifying firms. This estimated
discount, will be biased upward if p is positive, as hypothesized for refocusing firms.

In line with Heckman two-step procedure, we first estimate equation (2) using a probit

model to get consistent estimates of £ denoted by ,@ These are then used to get estimates of A,

and A,, the correction for self-selection. In the second step, we estimate & by estimating

V, =3, +3,X, +0,D, +3,[A(BZ,)* D, +A,(BZ,)* 1= D,)] +n,

(4)
=9,+0,X, +0,D, +9,A+n),
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where 3=p0e.. Thesign of &, in the above regression is determined by the sign of p the

correlation between the error termsin equation (1) and (2). We separately examine diversifying

and refocusing firms and control for the endogeneity of the diversification/ refocusing decision.™*

V. DIVERSIFYING FIRMS

We select asample of al single segment firms and all diversifying firms. Diversifying
firmsincluded in the sample are those that diversify once from single to multiple segments, those
that diversify once from multiple to multiple segments and those that diversify multiple times.™
In this sample, we examine whether or not there is any loss of value associated with operating in
multi-segments. We first estimate the model by ordinary least squares. Columns2 and 7in
Table V reports the results of the estimation of the BO (95) model in this sample. The estimated
multi-segment discount is—0.13 (-0.11) using sales (asset) multipliers. The estimated discount in
this sample of single segment firms and diversifying firmsis similar to the discount reported for
the entire samplein Table . Columns 3 and 8 report the OLS results for the extended model
The discount using sales (asset) multiplesis 0-0.11 (-0.09) and is significant at the 1% (1%)
level.
5.1 Fixed-effect estimation

As discussed in the previous section, we introduce fixed firm effects to control for
unobservable firm characteristics and year effectsto control for time effects, which affect the

diversification decision. The results of this estimation are reported in Columns 4 and 9 of Table

4 Given our lack of understanding of the full dynamics of diversification and refocusing by firms, we condition the
sample based on whether firm’s choose to diversify or to refocus rather than pool all observationsin one sample.

> To ensure that the sample of firms stays the same across all methods, firms with only one year of data have been
removed. These firmswould not have been included in the fixed-effects estimation. Further, outliers have also been
excluded.
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V. Theintroduction of two-way fixed effects reduces the estimated discount to 6% (4%)
significant at the 1% (5%) level with sales (asset) multipliers.

The introduction of firm fixed effects reduces the inter-firm variability in the data and
might increase the noise-to-signal ratio in the estimation. However, the signs and significance of
the coefficients on al other variables, with the exception of leverage and square of assets, in the
estimation remain practically identical to the OLS estimation. The only coefficient that
significantly changes in the regression is the coefficient on D. Thisresult supports the view that
diversification appears to be correlated with unobserved firm characteristics.

5.2 Estimating the probability to diversify: Probit Estimation

In this section, we discuss the estimation of the probability of diversifying. The results of
this estimation will be used both in the two stage least squares estimation and in the Heckman's
self-selection model.

Firm specific characteristics influence the decision of firm’sto diversify. Firmswith low
profitability in their current operations may diversify into other segments in search of more
lucrative opportunities. To control for current and past profitability, we include EBIT/SALES
and itslagged values. Firmswith ahigh level of investment in current operations are less likely
to diversify. We therefore include CAPX/SALES and itslagged values. R& D/SALES can aso
be used to control for firm level growth opportunities and section 5.5 reports the results including
thisvariable in the model. We also control for firm size by including log of total assets and its
lagged values. We also include historical average values of log of total assets, EBIT /Sales and
CAPX /Sales to control further for firm characteristics.

Asdiscussed in Section 4, we identify four instruments which predict the decision to

diversify while leaving firm value unaffected. The first instrument is the attractiveness of the
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industry to conglomerates and is proxied by PNDIV (the fraction of al firmsin the industry
which are conglomerates) and PSDIV (fraction of sales by other firmsin the industry accounted
for by conglomerates). The second instrument captures time trends which might influence the
decision to diversify. These are the number of merger/ acquisition announcementsin a given
year (MNUM) and their annual value in billions of US$ (MVOL). We aso include real growth
rates of gross domestic product (GDP), its lagged value (GDPL), the number of contractionary
monthsin the year (CONTRAC) and its lagged value (CONTRACL). Thethird instrument isthe
exchange listing of the firm. Firmslisted on magjor exchanges (MAJOREX) are more likely to
engage in acquisition/divestiture programs. We control for the effect of liquidity by including
SNP (adummy variable equal to 1 if the firm ison the S& P industrial index and zero otherwise).
The fourth instrument is FOREIGN which indicates whether the firm is foreign or not. Foreign
firms are more likely to engage in diversification.

The maximum likelihood estimates of the probit coefficients are reported in Table VI. As
probit coefficients are difficult to interpret, the table also reports the marginal effects of the
change in each explanatory variable calculated at its sample mean. Small firms (low average
historical size) with an increase in assets in recent years are more likely to diversify. Thereis
weak evidence that firms with low profitability (EBIT/SALES) and low investment
(CAPX/Sales) in the recent past years but with high average historical profitability and
investment are more likely to diversify. The coefficients are not significant however. Firm level
characteristics are not highly significant in explaining the diversification decision.

Industry and time instruments significantly explain the probability of diversifying. The
coefficient of PNDIV is positive and significant. The coefficient of PSDIV is positive though

not significant at conventional levels. Anincrease in the fraction of conglomeratesin the
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industry, by 4% from its mean of 48.6 %, increases the probability of operating in multiple
segments by 1%. An increase in merger/acquisition activity leads to an increase in the
probability of operating in multiple segmentsi.e. increases the probability of diversifying. An
increase in the number of deals announced (MNUM) by 0.7 thousands, from its mean of 2.03
thousand, leads to an increase of 1% in the probability of multi-segment operations.
M acroeconomic conditions however do not significantly influence the probability to diversify
with the coefficients of both GDP (GDP1) and CONTRAC (CONTRAC1) being insignificant.
Firms listed on major exchanges are significantly more likely to diversify. The coefficient of
MAJOREX is positive and significant as hypothesized. The coefficient of SNP is negative and
significant. Firmsin the S& P industrial or transportation index are less likely to diversify.
Foreign firms are also more likely to diversify, though this effect is not significant.
5.3 2SLS estimation

We use the estimated probability of operating in multiple segments from the probit
models reported in Table VI, as a generated instrument for the diversification status. In the first
stage, we use all the exogenous variables along with the probability of diversifying as
explanatory variables in the decision to diversify i.e. D.*® In the second stage, we use the fitted
value from the first stage, as an instrument for D. The results are reported in Columns 5 and 10
in TableV. Wefind that the coefficient of the instrumented D is0.30 (0.19) with sales (asset)
multipliers and is significant at the 1% (1%) level.

To test for the existence of endogeneity, we use Hausman'’s test. The Hausman test is

based on the difference between the OLS estimator (which is consistent and efficient under the

'8 Thisinvolves regressing D on the estimated probability of diversification as well as on all the exogenous variables
in the excess value equation. We also estimated an alternative model, in which we included all independent
variables including the instruments in the probit equation in lieu of the predicted probability of diversifying. This
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null hypothesis of no endogeneity and inconsistent under the alternative) and the IV estimator
(which is consistent under both but inefficient under the null). We can reject the null of no
endogeneity at the 1% level for both sales and asset mutlipliers. Bound, Jaeger and Baker (1995)
show that when instruments are weakly correlated with the endogenous explanatory variable,
then even asmall correlation between the instruments and the error can seriously bias estimates
and lead to alarge inconsistency in the IV estimates. They suggest reporting partial R? and F
statistics on the instruments in the first stage regression as useful guides. We find that the
probability of diversifying is highly significant, with at statistic of 22 (referred to as T stats: first
stage), and a partial R? of 0.02."" This alleviates the concern that our estimation suffers from
biases introduced on account of having weak instruments.
5.4 Self-Selection Model

Lastly, we report the results of atwo-stage estimation of the endogenous self-selection
model. The estimated parameters of the OL S estimation of equation (4) are reported in Columns
6 and 11 of Table V. The estimated coefficient of D is0.18 when using sales multipliersand is
significant at the 1% level. The estimated coefficient is 0.01 when using asset multipliersand is
not significant. The coefficient of A, the self-selection parameter is-0.14 (-0.04) and is
significant at the 1% (10%) level when using sales (asset) multipliers. The estimated coefficient
of Aisnegative as expected and significant. Thisindicates the prevalence of self-selection and
suggests that characteristics which make firms choose to diversify are negatively correlated with

firm value. Firms with a higher probability of diversifying, also tend to be discounted.

alternative model does not impose the non-linear functional form of the probit. We found that the aternate
specification was aways dominated by the probit specification and therefore report the probit results.

Y The R? of thefirst stage regression without including the generated probability of diversification was 0.035
(0.028) and increases to 0.053 (0.04) when the generated probabilities are included in the regression with sales
(asset) multipliers. The partial R?istheincrease in R? by including the probability to diversify and is 0.022.
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In summary, there is significant evidence of endogeneity with both 2SLS and self-
selection models. The multi-segment discount turns positive under both methods and in three of
the four cases, it issignificant at the 1% level.

3.5 Robustness Checks

To test the robustness of our results we run various specifications of our model. We
briefly report the results of some of these specifications. We include RND /SALES to control
for growth opportunities within the firm. Asfirms are required to report research and
devel opment expenses only when it exceeds 1% of sales, including RND /SALES givesto too
many missing observations and generates concerns about sample selection. We consequently
estimate two models. In the first model, we treat all missing observations as having a value of
zero. Resultsfor this are reported in the first panel of Table VII. In the second model, we
exclude all missing values of RND /SALES. The resultsfor this are reported in the second panel
of TableVIl. AsRND /SALES aso effectsrelative firm value, we include it in both the probit as
well asin the value equation. The results for both models are similar. We find that higher levels
of RND /SALES significantly increase relative firm value. We also found that firms with higher
RND /SALES are significantly less likely to diversify (results not reported) consistent with
results reported in Hyland (1999).

When missing values of RND /SALES areincluded as zeros, controlling for RND
/SALES does not materially affect the results on the multi-segment discount. There is significant
evidence of endogeneity with both A and the Hausman test being significant. When we use two-
way fixed effects the discount drops in comparison to its OL S estimate and changesto a
significant premium with 2SL S and self-selection models. However, when missing values of

RND/SALES are excluded, we find mixed evidence in support of the endogeneity of the
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diversification decision. The evidence with sales multipliersislike before. However, with asset
multipliers, the coefficient of A isnot significant while the estimated discount of 17%is
significant. Excluding missing values of RND /SALES substantially shrinks the sample. This
significant discount with asset multipliers maybe due to the sample selection bias. The estimated
discount in the same sample but without including RND /SALES variable is a significant 16%
with multiple segment years accounting for only 4.8% of all observation. Thisis much lower in
comparison to 6.7% of multiple segment years in the sample with sales multipliers (with missing
RND excluded). It isalso much lower in comparison to the 6.7% (8%) in the full sample with
asset (sales multipliers). This suggests that sample selection issues might be important in this
asset- multiplier sample.

The last two panels of Table VI report the results including industry growth and without
including the lagged values of firm size, profitability and investment. As can be seen, there
continues to be significant evidence of endogeneity. The discount also drops. It issmall when
fixed effects are introduced and changes to a premium with 2SL S and self-selection models.

Overdl, thereis significant evidence of endogeneity and a negative correlation between a
firm's decision to diversify and its value. Thereis little evidence that multi-segment years of
diversifying firms are discounted and sometimes, multi-segment years are associated with a
significant premium. The inclusion/exclusion of variables leaves unchanged our initial results
indicating strong evidence of the endogeneity of the diversification decision. The sign,
magnitude and significance of the estimated discount/premium remain intact. This supports the
view that for firmsthat diversify, diversification is not a value-destroying decision and could

possibly be avalue enhancing decision.
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VI. REFOCUSING FIRMS

Evidence on the value destruction associated with multiple segment firms also comes
from observed gains achieved by refocusing firms. Comment and Jarrell (1995), John and Ofek
(1995) and Berger and Ofek (1996) all document gains achieved by refocusing firms. In this
section, we follow the same empirical strategy detailed in the previous section and examine the
firm's decision to refocus in a sample of single segment firms and all refocusing firms. Inthis
sample, the estimated discount in the BO (95) model is 17% (13%) using sales (asset)
multipliers. This discount dropsto 13% (11%) with sales (asset) multipliersin the extended BO
(95) model as seen in columns 3 and 8 of Table VIII. Columns4 and 9 of Table VIl report the
results of the two-way fixed effects. The estimated discount increases marginally from 13% to
14% with sales multiples. It isunchanged at 11% when excess values are estimated using asset
multipliers.

We find that we can better explain the decision to refocus in comparison to the decision
to diversify. Thelikelihood ratio index (as seen in Table IX) in the estimation of the probability
to refocusis 0.21, in comparison to 0.079 for the probability to diversify. Firmswith high
historical average investments (average CAPX /Sales) and low recent investments are less likely
to operate in multiple segments, i.e. more likely to refocus. Firms with high historical average
profitability and high recent profitability are less likely to operate in multiple segments or more
likely to refocus. Firmswith high historical average value of assets are more likely to operate in
multiple segments. In summary, profitability, investments, and firm size are all significantly
explain the decision to refocus which isin contrast to their inability to significantly explain the

decision to diversify.
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Besides, firm characteristics, industry characteristics and time trends significantly
determine the probability to refocus. The coefficient of both PNDIV and PSDIV are significantly
positive. Anincrease in the number of conglomerates, as well as, an increase in the share of
sales accounted for by conglomerates leads to an increase in the probability of operating in
multiple segments, i.e. firms in industries which are attractive to conglomerates are less likely to
refocus. Increase in merger activity, as captured by an increase in the number of
mergers/acquisitions, leads to a decrease in the probability of operating in multiple segments, i.e.
and an increase in the probability of refocusing. Thisisin contrast to the diversification results
where an increase in merger activity increased the probability of operating in multiple segments.
Favorable merger/acquisition conditions prompt firms to both diversify as well asto refocus.

Macroeconomic conditions significantly explain the refocusing decision. Thisisin
contrast to the diversification decision when the coefficient of GDP growth and CONTRAC
were not significant. Firms are more likely to operate in multiple segments when in arecession.
Thereis aso evidence that high GDP growth rates increase the probability of operating in
multiple segments. This suggests that extreme macroeconomic conditions reduce the probability
of refocusing. Thisisonly partially consistent with the evidence in Maksimovic and Philips
(1999) who documenting that asset reallocations are highest in expansions.

Aside from the significance of individual variables, a better fit of the probit model is also
reflected in the significance of the fitted probabilitiesin the first stage of the two stage least
squares estimation. The probability of refocusing is highly significant with at-statistic of 52 and

apartial R? being 0.079.*® The estimated discount increases from 13% to 21% with sales

'8 Though this high significance may merely be a manifestation of a good instrument, it has to be interpreted
carefully. If the instrument is very highly correlated with the endogenous variable, it may also be correlated with the
error making it an unfit instrument to control for endogeneity. The relatively low R? in the first-stage regression
suggests thisis not a problem in this case.
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multipliers. The Hausman test rejects the null of no endogeneity at the 7% level. The results
with asset multipliers are much weaker. There is no evidence of endogeneity and the estimated
discount drops from 8% to 7% though is still significant.

Similar results are obtained when the self-selection model is estimated. The coefficient
of A, the selectivity correction, is positive as expected and is significant at the 5% level when
using sales multipliers. The estimated discount increases to 21%. However, the coefficient A is
not significant when we use asset multipliers and the estimated discount stays roughly the same
a 10%. In line with the results of the two stage least squares, there exists evidence of self-
selection only when sales multipliers are used. With sales multipliers there is evidence that
controlling for the endogeneity of the refocusing decision, there is an increase in the estimated
discount associated with multi-segment operations. Also the coefficient of the estimated
selectivity bias with sales multipliersis positive as hypothesized, i.e., characteristics which make
firms choose to refocus are positively correlated with excess value. Thisisin contrast to the
results reported for diversifying firmswhere A was estimated with a significant negative

coefficient.

6.1 Robustness checks

We estimate the variants of the basic model to check for the robustness of our results
analogously to what we did in the previous section with the diversification decision. The
estimated results including the RND /SALES variable, where missing values of RND have been
replaced with zero (Panel A), including only non-missing values of RND /SALES (Panel B),
including industry growth rates (Panel C), and excluding lagged values of the explanatory
variables (Panel D), appear in Table X. Similarly to the analysis for the diversifying sample, the

results do not change significantly. Our estimated discount for multiple segment years of
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refocusing firmsis robust to the inclusion of these variables. Asreported in Table VI, thereis

strong (weak) evidence of endogeneity using sales (asset) multipliers.

VII. CONCLUSION

Firms choose the extent of their operations and decide whether to operatein asingle
industry, diversify into multiple industries or refocus their operations. A firm’s choice to
diversify islikely to be aresponse to exogenous changes in the firm’s environment that also
affect firm value. In this case, the observed correlation between diversification and firm valueis
not causal.

There are systematic patterns in diversification strategies and relative value of firms.
Firms are more likely to move away from industries with relatively low growth and high exit
rates. Firmsthat choose to diversify have higher value than exiting firmsin their industry and
lower value than other firmsin the industry that remain focused.

We model the effect this endogeneity has on the observed correlation between
diversification and firm value. We use panel data and instrumental variablesto control for the
exogenous characteristics that predict the decision to diversify. Once these observed firm
characteristics and firm fixed effects are controlled for, the evidence in favor of the assertion that
diversification destroys value is substantially weaker. When we jointly estimate the decision of a
firmto diversify and its firm value, the diversification discount is more likely to be a premium.
The evidence in this paper suggests that diversification is a value enhancing strategy for those
firmsthat actually pursueit.

Wefollow asimilar strategy to evaluate the correlation between firm value and the

decision to refocus. The results are remarkably similar for thiscase. Firmsthat refocus their
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operations would have suffered a significant decrease in value if they had remained diversified.
This evidence suggests that the observed correlation between diversification status and firm
value need not be causal but rather the outcome of actions by profit maximizing firms reacting to
shocks in their environments.

Our results highlight the value of constructing more complete models of the interaction
between firm strategies and firm value. The development of a dynamic model that will jointly
allow for both diversification and focus by firmsin response to changes in their economic
environment and that could also be structurally estimated with the available data seems to us, to
be the long-run objective. Short of afull dynamic structural model, the evidence in this paper
highlights the importance of identifying large exogenous shocks to firms to adequately evaluate

the relationship between firm choices and equilibrium outcomes.
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TABLE I

Estimation of the Diversification Discount

The dependent variable is excess value, defined as the log of the ratio of total market value to imputed val ue using

median industry multipliers. D isadummy variable, which takes the value 1 when the firm operates in multi-

segments and 0 otherwise, EBIT/SALES istheratio of EBIT to sales, CAPX/SALES isthe ratio of capital
expenditures to sales. LEV istheratio of long term debt to total assets and ASS2 is the square of log of total assets.
The first three columns report the results when sales multiplier are used to estimate imputed firm values and the last
three columns report the results using asset multipliers. The second and fifth columns report the estimation of the
BO (95) specification for the full sample while Columns 3 and 6 report the estimation of the BO (95) specification
for the years 1986-1991. Columns 4 and 7 report the results of the extended model for the full sample (1978-1996).
Thet statistics are reported in the parenthesis below.

SALES MULTIPLIER ASSET MULTIPLIER
BO BO Extended BO | BO BO Extended BO
1978-1996 | 1986-1991 | 1978-1996 1978-1996 | 1986-1991 | 1978-1996
Constant -0.29 -0.32 -0.77 -0.07 -0.09 -0.45
(39 (249) (36) (10.39) (7.76) (249)
D -0.13 -0.12 -0.11 -0.12 -0.13 -0.11
(26) (12) (20) (27) (14) (21)
Log of Total Assets 0.03 0.04 0.52 0.00 0.01 0.36
(22 a7 (43) (0.35) (3.67) (33)
CAPX/SALES 0.33 0.29 0.17 0.05 0.03 -0.05
(25) (12 (9.88) (5.02) (2.70) (3.77)
EBIT/SALES 1.05 0.95 0.86 0.82 0.73 0.76
(57) (31) (42) (56) (30) (45)
Log of Total Assets (1 lag) -0.16 -0.09
(11 (-7.17)
CAPX/SALES (1 lag) 0.05 0.01
(4.15) (2.20)
EBIT/SALES (1 lag) 0.00 0.00
(0.47) (2.40)
Log of Total Assets (2 lag) -0.19 -0.15
(22) (20)
CAPX/SALES (2 lag) 0.00 0.00
(0.86) (2.35)
EBIT/SALES (2 lag) 0.00 0.00
(0.72) (0.64)
LEV 0.10 0.01
(8.26) (0.78)
ASS2 -0.01 -0.01
(17) (15)
Number of observations 54451 16429 45291 52126 15524 43194
Adjusted R? 0.11 0.11 0.17 0.08 0.08 0.12
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TABLE II
Distribution of Firms by Diversification Profiles

This table reports the breakdown of firmsin our sample by different diversification profiles. The sample consists of all firms reported in Compustat, from 1978
to 1996 subject to the sample selection criteria described in the text. The entire data for the firm was used to classify firmsinto the categories (rather than just the
years, which would be included after the sample selection criteria have been employed).

Firm Years Number of Firms
Firms which were always in single segments 30,284 5,387
Firms which diversify 4,326 606
Firmsthat diversified once from 1 segment to more 2,519 379
Firms that diversified once from multiple segment to more 791 105
Firmsthat diversified multiple times 1,016 122
Firms which Refocus 7,987 873
Firmsthat refocus once from multiple to single 3,633 422
Firms that refocus once from multiple to multiple 1,588 183
Firm that refocus multiple times 2,766 268
Firms that both focused and diversified 13,133 1,371
Multi segment firms which did not change the number of segments 3,235 578
Total 58965 8815
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TABLE III
Summary Statistics by Diversification Profile

The table displays descriptive statistics for firms classified according to their diversification profile. Total assets are measured in millions of dollars.
CAPX/SALES istheratio of capital expendituresto total sales, EBIT/ SALES istheratio of EBIT to total sales, DEBT/TA istheratio of long term debt to total
assets, INDGROW isthe growth in industry salesin the previous year, and R& D/SALES isthe ratio of R&D expenditure to sales.

TOTAL CAPX/ SALES EBIT/SALES DEBT/TA INDGROW R&D /SALES
ASSETS

Median | Mean Median | Mean Median | Mean Median | Mean Median Mean Median | Mean

Were always single segment firms 4.50 4.71 0.05 0.10 0.08 0.09 0.14 0.19 8.80 10.93 0.02 0.06
All Firms which Diversify 5.28 5.54 0.05 0.12 0.10 0.12 0.19 0.22 7.97 9.75 0.02 0.03
Single Segment Y ears 5.01% 5.27% | 0.05% 0.12% 0.10% 0.13% 0.172 0.212 8.80 10.67 0.02 0.042
Multiple Segment Y ears 557 5.72 0.06 0.11 0.10 0.10 0.21 0.23 7.86 9.18 0.02 0.03
All Firms which Refocus 5.05 5.23 0.04 0.08 0.08 0.08 0.19 0.21 7.68 9.39 0.02 0.03
Single Segment Y ears 4.82% | 502% | 0.04° 0.09 0.07¢ 0.08% 0.18% 0.212 8.05% 9.62°% 0.022 0.042
Multiple Segment Y ears 5.19° 5.36° | 0.04°¢ 0.07° 0.08° 0.09°¢ 0.19° 0.21° 7.51¢° 9.21 0.02° 0.03°¢
Multi segment firms with no change 5.14° 5.31° | 0.05° 0.08° 0.10 0.11° 0.19° 0.20° 7.68 9.12 0.01° 0.02°¢
in diversification status
Firms that both focused and diversified | 5.53 5.67 0.04 0.08 0.08 0.08 0.21 0.24 8.02 9.58 0.01 0.03
Single Segment Y ears 486% | 5127 | 0.04° 0.09° 0.08% 0.09 0.22° 0.25% 8.06° 9.84° 0.01° 0.03%
Multiple Segment Y ears 5.84¢ | 5.90° | 0.05° 0.08°¢ 0.08°¢ 0.08°¢ 0.21 0.24 7.95 9.47 0.01°¢ 0.02°¢
a The difference with single segment firmsis significant at 1%
b. The difference with single segment firms is significant at 5%
C. The difference with multiple segment years of diversifying firmsis significant at 1%
d. The difference with multiple segment years of diversifying firmsis significant at 5%.
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TABLE IVA
The Distribution of Excess Value over Time
This table displays summary Statistics for the estimated excess value using sales and asset multipliers over time.
The table includes al firms years, single segment as well as multiple segment.

Sales multiplier Asset multipliers

Median Mean| Std. Dev. | Number | Median Mean| Std. Dev. Number
1978 -0.026 -0.044 0.493 2438 -0.017 -0.025 0.396 2281
1979 -0.040 -0.056 0.507 2393 -0.033 -0.053 0.430 2278
1980 -0.032 -0.057 0.542 2393 -0.028 -0.039 0.461 2257
1981 -0.057 -0.084 0.544 2527 -0.048 -0.078 0.456 2347
1982 -0.058 -0.074 0.549 2470 -0.040 -0.055 0.465 2327
1983 -0.052 -0.071 0.541 2643 -0.030 -0.045 0.453 2454
1984 -0.028 -0.045 0.538 2703 -0.022 -0.031 0.440 2536
1985 -0.030 -0.045 0.536 2690 -0.024 -0.025 0.446 2484
1986 -0.028 -0.041 0.539 2781 -0.031 -0.025 0.441 2578
1987 0.000 -0.013 0.553 2885 -0.017 -0.018 0.456 2729
1988 0.000 -0.022 0.543 2808 -0.005 -0.010 0.443 2693
1989 0.000 -0.009 0.553 2712 -0.002 -0.001 0.472 2632
1990 0.000 -0.028 0.578 2708 -0.006 -0.012 0.491 2626
1991 0.000 -0.033 0.576 2771 -0.011 -0.025 0.520 2697
1992 -0.017 -0.042 0.578 3049 -0.023 -0.026 0.524 2994
1993 -0.019 -0.039 0.572 3403 -0.024 -0.029 0.514 3332
1994 -0.020 -0.036 0.567 3682 -0.015 -0.029 0.495 3632
1995 -0.009 -0.027 0.583 3896 -0.011 -0.010 0.516 3895
1996 -0.005 -0.029 0.597 4182 -0.005 -0.013 0.522 4252

TABLE IVB

Effect of Changes in Industry Composition on Excess Value

The table reports results of excess value measured using sales multipliers. Columns 2 and 3 show average excess
values for single segment firm years. Column 4 documents the median excess values for the last years of firmsin the
data while column 5 shows the number of such firms. Columns 6 shows the median excess value for the first year of
firmsin the data while column 7 shows the number of such firms.

Year | Median Mean| Median (for last | Number of firms | Median (for first | Number of firms
year insample) | withlast year | year insample) | with first year

1978 0.0 0.0 0.019 78

1979 0.0 -0.008 -0.026 73 0 106
1980 0.0 -0.005 0 66 0.098 107
1981 0.0 -0.015 -0.061 84 0 203
1982 0.0 -0.012 -0.063 81 0.112 116
1983 0.0 -0.000 -0.165 134 0.135 234
1984 0.0 0.011 -0.037 128 0.089 227
1985 0.0 0.011 -0.024 147 0.134 201
1986 0.0 -0.004 -0.041 152 0.105 274
1987 0.0 0.006 -0.14 211 0.072 269
1988 0.0 -0.006 -0.126 179 0.139 206
1989 0.0 0.011 -0.011 117 0.129 175
1990 0.0 -0.009 -0.197 119 0.078 158
1991 0.0 -0.011 -0.286 90 0.207 225
1992 0.0 -0.019 -0.15 117 0.259 280
1993 0.0 -0.009 -0.112 175 0.159 394
1994 0.0 -0.009 -0.063 253 0.109 397
1995 0.0 -0.013 -0.125 271 0.144 433
1996 0.0 -0.013 0.158 500
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TABLE IVC

Summary Statistics for the Distribution of Exiting Firms
Thistable displays the distribution of firms that exit the sample (i.e. were moved to the research filesin the COMPUSTAT database). The percentage share of
these firmsin sales is the percentage of overall industry salesin a given year, (defined at the two-digit SIC level) accounted for by all firms that exit the sample.
For a conglomerate, we take the sales wei ghted average of each segment. Similarly, the % of exiting firmsin the industry isthe fraction of al firmsin the
industry (defined at the two digit SIC) in a given years accounted for by firmsin the research file.

% Share of exiting firmsin industry sales |% of exiting firmsin industry
Median [Mean |Std. Number |Median |[Mean |Std. Number
Deviation Deviation

Single Segment Firms 6.44 11.22 13.2 21794 14.28| 19.87 18.7 21794
Single Segment years of conglomerates 9.74 14.00 139 6615 21.94| 24.94 18.8 6615
Multiple segment years of conglomerates 13.09 15.75 13.2 13831 27.28| 28.63 19.0 13831
Diversifying firms 9.65 13.31 12.7 3287 21.71| 24.07 17.9 3287
Single segment years of diversifying firm 15.14 17.60 13.4 1424 28.47| 31.24 16.5 1424
Multiple segment year of diversifying firm 6.13 10.04 111 1863 1453| 1859 16.9 1863
Focusing firms 11.56 1491 13.2 4934 26.35| 27.74 19.2 4934
Single segment years of focusing firms 5.82 9.89 11.2 2024 1452 19.12 171 2024
Multiple segment years of focusing firms 17.02 18.40 13.3 291 37.00 33.7 18.2 291
Firms which both diversify and focus 13.19 16.12 13.8 10444 27.84| 2879 191 10444
Single segment years 10.80 15.00 15.0 3167 22.78| 25.84 19.6 3167
Multiple segment years 14.13 16.60 13.2 7277 30.36| 30.08 18.8 7277
Conglomerates which did not change 9.87 13.95 12.9 1781 21.82| 24.88 18.9 1781
diversification status
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Table IVd
This table documents summary statistics for excess value for single segment years of diversifying firms which did not exit, single segment firmsin the same
industry which did not exit and did not diversify, and single segment years of firmsin the same industries which exited. It also displays the above for firms
which refocus.

Sales Multipliers Asset Multipliers

Median Mean| Std. Obs..| Median Mean Std. Obs.
Single segment firms which do not exit® 0.02 0.04| 057 11771 0.012 0.05 0.5| 12279
Single segment years of diversif%/i ng firms 0.0 -0.004| 0.3 1327 0 0.02 0.45 1390
Single segment firms which exit -0.04 -0.08| 0.56 5511| -0.03 -0.05 0.48 5736
Single segment firms which do not exit* 0.02 0.04| 057 12442 0.01 0.05 05| 12946
Single segment years of focusing firms 0.0 -001| 054 1919 0.0 0.0001 0.47 1992
Single segment firms which -0.07 -0.10f 054 5610 -0.05 -0.07 0.47 5825

a. Thisgroup consists of single segment firms which did not exit, i.e., where not included in the research tapesin Compustat. Besides these firms werein the

same four digit SIC asthe single segment years of diversifying firms.

b. Thisgroup consists of single segment years of firms which exited the sample and were in the same four-digit SIC as the single segment years of diversifying

firms.

c. Thisgroup consists of single segment firms which did not exit and were in the same four digit SIC as the single segment years of focusing firms.

d. Thisgroup consists of single segment years of firms which exited the sample and were in the same four-digit SIC as the single segment years of focusing

firms.
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TABLE V
Effect of Multiple Segment Operations on Firm Value of Diversifying Firms

The sample consists of single segment firms and all diversifying firms. The dependent variable is excess value,
whichistheratio of firm value to itsimputed value. D isadummy variable, which takes the value 1 when the firm
operates in multi-segments and 0 otherwise, EBIT/SALES isthe ratio of EBIT to salesand CAPX/SALES isthe
ratio of capital expendituresto sales. SNP isadummy variable that takes the value of 1 when the firmis part of the
S&P Index and zero otherwise, LEV isthe ratio of long-term debt to total assets and ASS2 is the square of the log of
total assets. Columns 2 to 6 (Columns 7 to 11) report results when sales (asset) multipliers are used to calculate
imputed value. Y ear dummies were included in the 2SLS model as well as the Self-Selection Model e and are not
reported. Fixed Effects Model has two way fixed effects. The standard errors are corrected for autocorrelation and
the corresponding T-statistics are given in parenthesis below.

Sales Multipliers Asset Multipliers
OLS OLS Fixed 2SLS Self- OLS OLS Fixed 2SLS Self-
(BO) Effects Selection | (BO) Effects Selection
Constant -0.36 -0.75 -0.09 -0.72 -0.68 -0.14 -0.43 0.68 -0.34 -0.32
(33) (26) (1.67) | (30) (30) (14 a7) (14) (15) (15)
D -0.13 -0.11 -0.06 0.30 0.18 -0.11 -0.09 -0.04 0.19 0.01
(10) (9.13) | (2.88) | (5.03) | (4.03) | (9.09) | (7.94) | (2.08) | (3.29) | (0.24)
Log of Total Assets 0.04 0.61 0.33 0.55 0.54 0.01 0.42 0.00 0.24 0.24
(29) (36) (16) (40) (39) (4.75) | (28) (0.24) | (19) (18)
EBIT/SALES 1.15 0.69 0.39 0.44 0.44 0.98 0.77 0.71 0.63 0.62
(42) (19) (13) (13) (13) (44) (26) (27) (16) (15)
CAPX/SALES 0.33 0.06 0.19 0.16 0.16 0.04 -0.06 -0.03 -0.02 -0.02
(15) (1.96) | (7.25) | (5.65) | (5.68) | (2.22) | (2.38) | (1.44) | (0.98) | (0.90)
Log of TA (11ag) -0.25 -0.28 -0.25 -0.25 -0.15 -0.12 -0.04 -0.04
(12) (19) (13) (13) (8.10) | (8.75) | (2.32) | (2.50)
EBIT/SALES (1 lag) 0.20 0.16 0.20 0.20 0.07 0.14 0.10 0.10
(5.57) | (5.99 | (549 | (542 (2.18) | (6.11) | (2.31) | (2.28)
CAPX/SALES (1 lag) 0.08 0.05 0.09 0.09 -0.05 -0.04 -0.01 -0.02
(245) | (204) | (351 | (3.40) (1.91) | (1.89) | (0.67) | (0.86)
Log of TA (2 lag) 020 |-014 |-014 |-0.14 017 |-011 |-012 |-012
(16) (14) (13) (13) (16) (13) (12) (12)
EBIT/SALES (2 lag) 0.09 0.09 0.08 0.08 -0.02 0.05 -0.003 | -0.002
(358) | (4.84) | (314) | (319 (L06) | (3.02) |(0.11) | (0.09)
CAPX/SALES (2 lag) 0.08 0.06 0.07 0.07 0.05 0.02 0.04 0.04
(365) | (3.08) | (3.94) | (3.80) (278) | (1.08) | (2.79) | (2.65)
SNP 0.25 0.25 0.29 0.28
(27) (28) (33) (33)
LEV -0.03 0.22 0.09 0.11 -0.06 0.12 0.03 0.04
(1.48) | (10) (6.81) | (8.11) (394) | (5.72) | (221) | (3.61)
ASS2 -0.01 0.01 -0.01 -0.01 -0.01 0.01 -0.01 -0.01
(11) (6.12) | (19) (19) (10) (6.38) | (16) (16)
Lambda -0.14 -0.04
(6.07) (1.83)
Hausman Test 43 20
(P-Value) (0.0 (0.0
T statistics: First Stage 22.0 21.0
Partial R* First Stage 0.018 0.018
No. of Observations 24964 | 24964 | 24964 24964 24964 25480 | 25480 | 25480 | 25480 | 25480
Adjusted R? 0.13 0.20 0.65 0.14 0.14 0.09 0.14 0.59 0.08 | 0.08
F statistic 932 518 13.05 138 135 607 350 10.20 73 72
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TABLE VI

Probit Estimates for Diversifying Firms
The dependent variable takes the value 1 when the firm operates in multiple segments and zero otherwise. The
results reported are for a sample, of single segment firms and all diversifying firms, included in the excess value
regressions using sales multipliers. Columns 2 to 4 display the estimated coefficients, t-statistics, and marginal
effects estimated at the mean values of the exogenous variables. The probit model was also estimated for the sample
of firmsincluded when asset multipliers were used to calculate excess values. These estimates were qualitatively
similar and have not been reported in the paper. Though they have not been reported, the estimates were used to
calculate the fitted probabilities and selectivity correction for the corresponding estimation of 2SL.S model and self-
selection model using asset multipliers. EBIT/SALES istheratio of EBIT to sdlesand CAPX/SALES istheratio of
capital expendituresto sales. PNDIV isthe fraction of all firmsin the industry, which are conglomerates and PSDIV
isthe fraction of sales by other firmsin the industry accounted for by conglomerates. MNUM is the number of
announced mergers/ acquisitionsin the year, while MVOL isthe US $ value of these. GDP (GDP1) isthe growth
ratein real GDP (and its lagged value) while CONTRACTION (CONTRACTIONL) is the number of monthsin the
year the economy wasin arecessions (and its lagged value). MAJOREX isadummy variable which takes the value
oneif thefirmislisted in NASDAQ, NY SE or AMEX and zero otherwise. FOREIGN isadummy variable which
takes the value one if the firm isincorporated outside the US and zero otherwise. SNP is a dummy variable which
takes the value one when the firm is part of the S& P Index and zero otherwise.

Coefficient | T-statistic Margina Effect
Constant -3.47 -31.03 -0.21
Log of Total Assets 0.22 3.98 0.03
EBIT/SALES -0.07 -0.50 -0.01
CAPX/SALES 0.03 0.29 0.00
Logof TA (1 lag) -0.10 -1.19 -0.01
EBIT/SALES (1 lag) -0.07 -0.48 -0.01
CAPX/SALES (1 1ag) -0.11 -0.80 -0.02
Log of TA (2 lag) 0.23 4.18 0.02
EBIT/SALES (2 lag) -0.10 -1.02 -0.01
CAPX/SALES (2 1ag) -0.09 -0.87 -0.02
SNP -0.19 -4.08 -0.03
PNDIV 0.02 15.85 0.003
PSDIV 0.001 1.45 0.0002
MVOL -0.0001 -0.36 0.00
MNUM 0.11 3.69 0.01
GDP -0.01 -1.26 -0.002
GDP1 0.004 0.36 0.001
Contraction -0.08 -0.80 -0.02
Contraction 1 -0.02 -0.24 -0.01
A TA -0.20 -6.15 -0.02
A_EBIT 0.10 1.35 0.01
A _CAPX 0.04 0.39 0.01
MAJOREX 0.16 6.02 0.02
FOREIGN 0.06 1.22 0.02
No. of observations 24964
Maximized likelihood -6478
Likelihood index 0.08
% Multi-segement observations 8.13




TABLE VII

Effect of Multiple Segment Operations on Firm Value of Diversifying Firms

The sample consists of single segment firms and all diversifying firms. We report partia results of aternate
specifications of the Model. All explanatory variablesincluded in table V were included though are not reported
here as the results were qualitatively similar to those in table V. Panel A, includes RND/Sales replacing missing
values of R& D with zero. Panel B, also includes RND/Sales but excludes all missing values of R&D. Panel C,
includes INDGROW (the growth in industry sales and its lagged value). Panel D, reports results excluding all lagged
values of firm size, EBIT/Sales and CAPX/Sales. Y ear dummies have been included in the estimation of the 2SL S
aswell asthe estimation of the Self-Selection model. Standard Errors have been corrected for auto-correlation and
corresponding T-statistics are reported in parenthesis below.

D
RND/SALES
Lambda

Hausman Test
(P-value)

T stats: First stage
Partial R*:First stage

No. of observations
Adjusted R?
F statistic

D
RND/SALES
Lambda

Hausman Test
(P-value)

T stats: First stage
Partial R*:First stage

No. of observations
Adjusted R?
F statistic

Sales Multipliers Asset Multipliers
OLS OoLS Fixed | 2SLS | Sdf- OLS | OLS Fixed | 2SLS | Sdf-
(BO) Effects Selection | (BO) Effects Selection
A: Years with Missing R&D have been assigned a value of zero
-0.13 -0.10 -0.06 0.33 017 -0.11 -0.09 -0.04 0.40 0.12
(-10.6) | (-8.53) | (-2.87) | (5.43) (3.66) | (-9.1) | (-7.51) | (-2.04) | (6.79) (2.76)
0.75 0.42 0.78 0.77 0.38 0.32 0.40 0.38
(1556) | (5.52) | (15.48) | (15.40) (9.91) | (5.02) | (10.34) (9.78)
-0.13 -0.10
(-5.52) (-4.16)
46.92 63.00
(0.00) (0.00)
22 22
0.019 0.019
24964 | 24964 | 24964 | 24964 24964 | 25480 | 25480 | 25480 | 25480 25480
0.13 0.21 0.65 0.15 0.15 0.09 0.15 0.59 0.08 0.08
932 502 13 143 139 607 332 10 74 72
B: Years with Missing R&D have been excluded
-0.14 -0.08 -0.09 0.40 0.21 -0.16 -0.13 -0.05 0.07 -0.17
(-7.37) | (-455) | (-2.91) | (6.37) (384) | (-8.3) | (-6.45) | (-1.43) | (0.97) | (-2.82)
0.73 0.58 0.78 0.77 0.47 0.53 0.48 0.46
(13) | (7.04) (13) (13) (10) | (7.42) (10) (10)
-0.15 0.03
(-5.00) (1.06)
56.00 5.01
(0.00) (0.03)
23.00 22.00
.036 0.035
13055 | 13055 | 13055 | 13055 13055 | 13286 | 13286 | 13286 | 13286 13286
0.17 0.24 0.65 0.17 0.17 0.12 0.18 0.60 0.11 0.12
670 319 12.5 89 86 467 228 10.2 55 55
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D
INDGROW x 1072
INDGROW1 x 102

Lambda

Hausman Test
(P-value)

T stats: First stage
Partial R*:First stage

No. of observations
Adjsuted R?
F statistic

D

Lambda

Hausman Test
(P-value)

T stats: First stage
Partial R?:First stage

No. of observations
Adjusted R?
F statistic

Sales Multipliers Asset Multipliers
OLS OLS Fixed 2SLS Self- OLS OLS Fixed 2SLS Self-
(BO) Effects Selecti | (BO) Effects Selection
on
| | | | |
C: Including Industry Growth Rates

-0.13 -0.11 -0.05 0.33 0.22 -0.11 -0.09 -0.05 0.21 0.05
(-10) | (-8.88) | (-2.64) | (5.29) | (4.65) (-10) | (-8.00) | (-2.35) | (3.39) (1.01)
-0.20 -0.10 -0.10 -0.10 -0.20 -0.10 -0.10 -0.10
(-7.12) | (-4.78) | (-4.04) | (-4.14) (-7.64) | (-3.79) | (-4.94) | (-5.03)
-0.10 -0.10 -0.04 -0.04 -0.10 -0.04 -0.10 -0.10
(-4.13) | (-3.09) | (-1.90) | (-2.02) (-4.04) | (-212) | (-2.88) | (-3.01)
-0.16 -0.06
(-6.58) (-2.56)

44 20

(0.00) (0.00)

21 20

0.017 0.017
23110 | 23110 | 23110 | 23110 23110 23568 | 23568 | 23568 | 23568 23568
0.14 0.21 0.66 0.15 0.15 0.09 0.15 0.60 0.08 0.09
933 443 13.4 126 124 614 303 10.6 69 67

D: Excluding all Lagged values of Firm size, EBIT/SALES and CAPX/SALES

-0.14 -0.12 -0.03 0.61 0.40 -0.11 -0.10 -0.02 0.67 0.29
(-11.9) | (-102) | (-1.48) | (9.92) | (9.38) | (-10.8) | (-8.64) | (-1.16) | (10.58) (6.89)
-0.26 -0.19
(-11) (-8.48)

136 158

(0.00) (0.00)

22 22

0.017 0.017
27812 | 27812 | 27812 | 27812 27812 28491 | 28491 | 28491 | 28491 28491
0.12 0.13 0.61 0.08 0.08 0.08 0.09 0.56 0.06 0.06
983 704 11.0 101.3 99.5 654 477 9.3 69.4 67.5
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TABLE VIII

Effect of Multiple Segment Operations on Firm Value of Refocusing Firms
The sample consists of single segment firms and all refocusing firms. The dependent variable is excess value, which
istheratio of firm value to itsimputed value. D isadummy variable, which takes the value 1 when the firm
operates in multi-segments and 0 otherwise, EBIT/SALES isthe ratio of EBIT to salesand CAPX/SALES isthe
ratio of capital expendituresto sales. SNP isadummy variable that takes the value of 1 when the firmis part of the
S&P Index and zero otherwise, LEV isthe ratio of long-term debt to total assets and ASS2 is the square of the log of
total assets. Columns 2 to 5 (Columns 6 to 9) report results when sales (asset) multipliers are used to calculate
imputed value. Y ear dummies have been included for the estimation of the 2SL S as well as that of the self-selection
model. Standard errors have been corrected for autocorrelation and T-statistics are reported in parenthesis below

Sales Multipliers Asset Multipliers
OLS OLS Fixed 28LS Self- OLS OoLS Fixed 2SLS Self-
(BO) Effects Selection | (BO) Effects Selection
Constant -038 |-076 |-0.14 |-068 |-0.68 -0.17 -043 | 0.62 -031 |-031
(36) (28) (2.82) | (32 (32) (18) (17) (13) (15) (15)
D -0.17 -0.13 -0.14 -0.21 -0.21 -0.13 -0.11 -0.11 -0.11 -0.10
(17) (14) (9.20) | (9.60) | (10) (14) (12) (7.05) | (451) | (4.48)
Log of Total Assets 0.05 0.59 0.35 0.53 0.53 0.01 0.39 0.01 0.22 0.22
(22) (36) (17) (41) (41) (7.23) | (28) (0.69) | (18) (18)
EBIT/SALES 1.14 0.66 0.37 0.40 0.40 1.00 0.76 0.67 0.59 0.59
(43) (19) (13) (12) (12) (46) (27) (28.) (15) (16)
CAPX/SALES 0.32 0.10 0.18 0.17 0.17 0.04 -0.03 -0.03 -0.004 | -0.004
(15) (343) | (746) | (6.64) | (6.64) | (2.44) | (1.30) | (1.24) | (0.21) | (0.20)
Log of TA (1 lag) 024 | -027 |-024 |-024 014 | -012 |-004 |-0.04
(12) (19) (14) (14) (8.09) | (943 | (279 | (2.78)
EBIT/SALES (1 lag) 026 |021 |023 |023 013 |020 |016 |0.16
(7.15) | (7.60) | (6.25) | (6.25) (4.38) | (874 | (3.81) |(3.84)
CAPX/SALES (1 lag) 0.03 0.04 0.05 0.05 -0.07 |-004 |-0.03 |-0.03
(0.83) | (1.91) | (2.03) | (2.04) (2.79) | (219 | (159 | (1.60)
Log of TA (2 lag) -0.18 -0.12 -0.11 -0.12 -0.15 -0.10 -0.10 -0.10
(15) (13) (11) (11) (15) (12) (11) (11)
EBIT/SALES (2 lag) 0.12 0.12 0.09 0.10 -0.02 0.05 -0.01 -0.01
(4.60) | (5.86) | (3.48) | (3.56) (1.10) | (2.76) | (0.28) | (0.24)
CAPX/SALES (2 lag) 0.09 0.06 0.06 0.06 0.06 0.02 0.04 0.04
(372) | (316) | (323) | (3.22 (2.93) | (1.49) | (2.46) | (2.46)
SNP 0.25 0.25 0.28 0.29
(29) (29) (35 (35
LEV 0.02 0.25 0.17 0.17 -0.04 0.15 0.09 0.08
(1.43) | (12 (13) (12) (2.58) | (7.59) | (7.23) | (7.05)
ASS2 -0.01 0.01 -0.01 -0.01 -0.01 0.01 -0.01 -0.01
(12) (348) | (21) (21) -9.85) | (5.76) | (15) (15)
Lambda 0.03 -0.01
(2.44) (0.48)
Hausman Test 3.20 0.08
(P-Value) (0.07) (0.45)
T statistics: First Stage 52 47
Partial R% First Stage 0.079 0.066
No. of Observations 27995 | 27995 | 27995 | 27995 27995 28161 | 28161 | 28161 | 28161 28161
Adjusted R? 0.13 0.19 0.64 0.13 0.14 0.09 0.14 0.58 0.08 0.08
F statistic 1064 557 13.00 142 142 732 383 10.30 77 77
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TABLE IX

Probit Estimates for Refocusing Firms
The dependent variable takes the value 1 when the firm operates in multiple segments and zero otherwise. The
results reported are for a sample, of single segment firms and all focusing, included in the excess value regressions
using sales multipliers. Columns 2 to 4 display the estimated coefficients, t-statistics, and marginal effects estimated
at the mean values of the exogenous variables. The probit model was also estimated for the sample of firms
included when asset multipliers were used to calculate excess values. These estimates were qualitatively similar and
have not been reported in the paper. Though they have not been reported, the estimates were used to calculate the
fitted probabilities and selectivity correction for the corresponding estimation of 2SLS model and self-selection
model using asset multipliers. EBIT/SALES istheratio of EBIT to sales and CAPX/SALES isthe ratio of capital
expenditures to sales. PNDIV isthe fraction of al firmsin the industry, which are conglomerates and PSDIV isthe
fraction of sales by other firmsin the industry accounted for by conglomerates. MNUM is the number of announced
mergers/ acquisitionsin the year, while MVOL isthe US $ value of these. GDP (GDP1) isthe growth ratein real
GDP (and itslagged value) while CONTRACTION (CONTRACTIONL) is the number of monthsin the year the
economy was in arecessions (and its lagged value). MAJOREX isadummy variable which takes the value one if
thefirmislisted in NASDAQ, NY SE or AMEX and zero otherwise. FOREIGN isadummy variable which takes
the value one if the firm isincorporated outside the US and zero otherwise. SNP is a dummy variable which takes
the value one when the firm is part of the S& P Index and zero otherwise.

Coefficient T-statistics Margina Effect

Constant -3.40 -35.21 -0.24
Log of Total Assets -0.09 -1.53 0.00
EBIT/SALES -0.28 -1.94 -0.07
CAPX/SALES 0.24 1.58 -0.02
LOG OF TA (11ag) -0.20 -2.29 -0.02
EBIT/SALES (1 lag) 0.05 0.29 -0.03
CAPX/SALES (1 lag) 0.85 477 0.01
Log of TA (21ag) 0.11 1.88 -0.01
EBIT/SALES (2 lag) -0.14 -1.07 -0.01
CAPX/SALES (2 lag) 0.88 5.20 -0.02
SNP -0.06 -1.54 0.01
PNDIV 0.02 14.97 0.003
PSDIV 0.01 12.87 0.001
MVOL 0.0003 1.02 0.0002
MNUM -0.21 -8.10 -0.04
GDP 0.04 4.62 0.01
GDP1 0.01 0.93 -0.001
Contraction 0.32 3.90 0.10
Contraction 1 0.25 3.15 0.05
A TA 0.43 11.56 0.07
A_EBIT -0.52 -4.40 -0.07
A_CAPX -3.68 -13.97 -0.11
MAJOREX 0.20 7.94 0.03
FOREIGN -0.33 -5.64 -0.05
No. of observations 27995
Maximized likelihood -8381
Likelihood index 0.21
% of positive observations 12.60
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TABLE X

Effect of Multiple Segment Operations on Firm Value of Refocusing Firms
The sample consists of single segment firms and all focusing firms. We report partial results of alternate
specifications of the Model. All explanatory variablesincluded in table V were included though are not reported
here as the results were qualitatively similar to those in table V. Panel A, includes RND/Sales replacing missing
values of R& D with zero. Panel B, also includes RND/Sales but excludes all missing values of R&D. Panel C,
includes INDGROW (the growth in industry sales and its lagged value). Panel D, reports results excluding all lagged
values of firm size, EBIT/Sales and CAPX/Sales. Y ear dummies have been included in the estimation of the 2SL S
aswell asthe estimation of the Self-Selection model. Standard Errors have been corrected for auto-correlation and
corresponding T-statistics are reported in parenthesis below.

Sales Multipliers Asset Multipliers
OLS OLS Fixed 2SLS Self- OLS OLS Fixed 2SLS Self-
(BO) Effects Selection | (BO) Effects Selection

A: Years with missing R&D have been assigned a value zero

D -017 | -012 -0.14 -0.19 -0.20 -0.13 -0.10 -0.10 -0.11 -0.10
a7 | @3 | (17| (883 (9.69) | (14.44) (11) | (7.01) | (4.43 (4.52)
RND/SALES 0.75 0.39 0.70 0.69 0.41 0.31 0.35 0.35
(15) | (5.12) (14) (14) (10) | (493) | (9.42 (9.42)
Lambda 0.03 0.00
(2.23) (0.27)
Hausman Test 9.30 0.18
(P-Value) (0.0) (.35)
T dtats: First stage 51.0 47.0
Partial R% First stage 0.073 0.073
No. of Observations | 27995 | 27995 | 27995 | 27995 | 27995 | 28161 | 28161 | 28161 | 28161 | 28161
Adjusted R? 013| 0.20 0.64 0.14 0.14 0.09 0.14 0.58 0.08 0.08
F statistic 1064 | 537 13.1 145 146 732 363 10.2 76 76

B: Years with missing R&D have been excluded

D -021| -0.15 -0.16 -0.20 -0.22 -0.16 -0.12 -0.12 -0.15 -0.15
a7 | @1 (7| (8.15) (9.29) (14) | (889 | (514)| (583 (6.32)
RND/SALES 0.79 0.85 0.90 0.89 0.54 0.79 -0.03 -0.04
(13) | (8.34) (17) (11) | (9.36) | (1.74) (1.92)
Lambda 17.68 0.03 -0.35 0.02
(2.36) (10) (1.65)
Hausman Test 5.15 2.79
(P-Value) (0.03) (0.10)
T dtats: First Stage 49.0 47.0
Partial R First Stage 0.113 0.107
No. of Observations | 15162 | 15162 | 15162 | 15162 | 15162 | 15174 | 15174 | 15174 | 15174| 15174
Adjusted R? 018 | 0.24 0.65 0.17 0.18 0.14 0.18 0.60 0.11 0.12
F statistic 842 | 370 13.1 100 104 598 260 10.5 64 63
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D
INDGROW 1
INDGROW 2

Lambda

Hausman Test
(P-vaue)

T dtats: First Stage
Partial R First Stage

No. of Observations
Adjusted R?
F statistic

D

Lambda

Hausman Test
(P-Vaue)

T dtats: First Stage
Partial R* First Stage

No. of Observations
Adjusted R?
F statistic

Sales Multipliers Asset Multipliers
OLS OLS Fixed 2SLS Self- OoLS OoLS Fixed 2SLS Self-
(BO) Effects Selection | (BO) Effects Selection
C: Including Industry Growth Rates
-0.16 -0.13 -0.14 -0.22 -0.22 -0.13 -0.11 -0.10 -0.11 -0.09
(18) | (14)| (896) | (9.65) (10) (15) (1) | (678) | (460)| (4.23
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(768) | (492) | (5.04)| (5.15) (7.7) | (495 | (597)| (6.00)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(376) | (2.65)| (3.09) | (3.20) (338) | (215 | (329 | (3.33)
0.03 -0.01
(2.74) (0.52)
14.21 0.26
(0.00) (0.35)
49.0 45.0
0.076 0.067
25968 | 25968 25968 25968 25968 26097 26097 26097 26097 26097
0.14 0.20 0.65 0.14 0.14 0.10 0.15 0.59 0.08 0.08
1058 478 13.4 131 131 732 328 10.5 72 71
D: Excluding all lagged values of firm size, EBIT/Sales and CAPX/Sales
-0.18 -0.17 -0.15 -0.77 -0.66 -0.14 -0.14 -0.11 -0.37 -0.33
(20) | (18) | (9.95) (35) (32) (17) (15) | (7.46) (16) (15)
0.27 0.11
(23) (9.50)
800 130
(0.0 (0.0)
55.0 51.0
0.08 0.069
30818 | 30818 30818 30818 30818 31129 31129 31129 31129 31129
0.13 0.13 0.60 0.07 0.08 0.09 0.10 0.56 0.05 0.06
1117 794 11.2 111.2 111.1 771 551 9.3 72 75
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