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be robust to different time periods and different c0untries.l There is a grow- 
ing consensus that the discount on diversified firms implies a destruction of 
value on account of diversification, that is, on account of firms operating in 
multiple divisions. 

This study shows that the failure to control for firm characteristics that 
lead firms to diversify and be discounted may wrongly attribute the discount 
to diversification instead of the underlying characteristics. For example, con- 
sider a firm facing technological change, which adversely affects its compet- 
itive advantage in its industry. This poorly performing firm will trade a t  a 
discount relative to other firms in the industry. Such a firm 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 diver- 
sify, 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. 

Also consider the case of a firm that possesses some unique organizational 
capability that it wants to exploit. Incomplete information may force this 
firm to enter into a costly search through diversification to find industries 
with a match to its organizational capital. Matsusaka (2001) proposes a model 
in which a value-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. Mak- 
simovic and Phillips (2002) also develop a model where the firm optimally 
chooses the number of segments in which it operates depending on its com- 
parative 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 op- 
erating 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 that are a t  conflict with shareholder value 
maximization. Such a firm will be discounted relative to other firms in its in- 
dustry. Such a manager is also more likely to undertake value-destroying di- 
versification. However, even in this case, the observed discount on multisegment 
years is partially accounted for by the ex ante discount a t  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 
overestimation of the value destruction attributed to diversification. 

Servaes (1996) finds a discount for conglomerates during the 1960s while Matsusaka (1993) 
documents gains to diversifying acquisitions in the late 1960s in the United States. Lins and 
Servaes (1999) document a significant discount in Japan and the United Kingdom, though none 
exists for Germany. The evidence from emerging economies is mixed. While Khanna and Palepu 
(20001, and Fauver, Houston, and Naranjo (1998) find little evidence of a diversification dis- 
count in emerging markets, Lins and Servaes (1998) report a diversification discount in a 
sample of firms from seven emerging markets. 
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In t h i ~  paper, we attempt to control for this endogeneity of a firm's decision 
to diversify in evaluating the effect of diversification on firm value. The ar- 
guments suggest that the decision to diversify depends on the presence of some 
firm-specific characteristics that lead some firms to generate more value from 
diversification than others. Choice of organization structure should, there- 
fore, be treated as an endogenous outcome that maximizes firm value, given 
a set of exogenous determinants of diversification, that is, the set of firm char- 
acteristics. 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 iden- 
tifying variables that affect the decision to diversify while being uncorre- 
lated with firm value. This becomes difficult, as most variables that bear on 
the diversification decision also impact firm value. We build on the meth- 
odology of Berger and Ofek (1995) and the insights of Lang and Stulz (1994) 
to control for the endogeneity of the diversification decision. As do Berger 
and Ofek, 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 firms in a similar way. However, Lang and Stulz 
show that industry characteristics are important in a firm's decision to di- 
versify.Ve 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 firms in their underlying charac- 
teristics. We control for the endogeneity of the diversification decision in 
three ways. First, we control for unobservable firm characteristics that af- 
fect the diversification decision by introducing fixed-firm effects. Second, we 
model the firm's decision to diversify as a function 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. Last, we model an endogenous self- 
selection model and use Heckman's correction to control for the self-selection 
bias induced on account of firms' choosing to diversify. 

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

Lang and Stulz (1994) find that firms that diversify tend to be in slow-growing industries. 
They also report that diversified firms have lower Tobin's q than focused firms, but this dif- 
ference was driven by differences among firms across industries rather than within an industry. 
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Finally, we do a similar analysis in a sample of refocusing firms. Comment 
and Jarrell (1995)) John and Ofek (1995)) and Berger and Ofek (1996) doc- 
ument an increase in firm value associated with the decision to refocus. 
Much like the decision to diversify, the decision to refocus is also endog- 
enous: Firms choose to refocus when the presence of firm-specific charac- 
teristics makes the benefits of refocusing greater than the costs of refocusing.3 
Consider the case when changes in industry conditions generate higher than 
expected growth opportunities in one segment. This might increase the cost of 
inefficient internal capital markets, increasing the cost of operating in mul- 
tiple divisions and making refocusing optimal. In this case, firm characteris- 
tics that make the refocusing decision optimal, that is, growth opportunities, 
also cause 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 
multisegment operations of firms. This would lead to an underestimation of 
the discount associated with multisegment operations prior to refocusing. 
Controlling for firm characteristics, which make the refocusing decision op- 
timal, may further increase the discount associated with multisegments op- 
erations of these firms. We document evidence in support of this view. 

The rest of the paper is organized as follows. In the next section, we briefly 
discuss related literature. Section I1 describes the data, sample selection 
criteria, and preliminary analysis. Section I11 discusses the estimation meth- 
odology. Section IV presents the evidence for diversifying firms, and Sec- 
tion V does the same for refocusing firms. Section VI concludes. 

I. Related Literature 

There is a vast 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 pro- 
posed 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 (see Weston (1970), Stulz (1990), 
and Stein (1997)). Gains to diversification also arise from the ability of di- 
versified firms to internalize market failures (Khanna and Palepu (2000)). 
Hadlock, Ryngaert, and Thomas (2001) argue that diversified firms gain 
from a reduction of the adverse selection problem a t  the time of equity is- 

In a static model, the above arguments would suggest that when the net benefit to oper- 
ating in multiple segments is negative, the firm should immediately refocus. In practice, the 
decision to diversify and refocus involves large amounts of sunk and irreversible costs that lead 
to a lot of persistence in diversification status. As yet, there is no clear understanding of the 
dynamic theory of a firm's diversification status, but one can draw an analog from recent 
theory on irreversible investment decisions (see Dixit and Pindyck (1994)).This literature has 
emphasized that temporary shocks can have permanent effects due to hysteresis, which is con- 
sistent with an observed discount of multiple segment firms prior to refocusing. 
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sues. Wernerfelt and Montgomery (1988) and Bodnar, Tang, and Weintrop 
(1997) 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 others within their industry, though 
they still appear to be discounted. 

There are costs to diversification as well. The costs can arise from ineffi- 
cient allocation of capital among divisions of a diversified firm (see Stulz 
(1990), Lamont (1997), Scharfstein (1998), and Rajan, Servaes, and Zingales 
(2000)). The difficulty of designing optimal incentive compensation for man- 
agers of diversified firms also generates costs of multisegment operations 
(Aron (1988) and Rotemberg and Saloner (1994)). Information asymmetries 
between central management and divisional managers will also lead to higher 
costs of operating in multiple segments, as has been shown by Harris, Krie- 
bel, and Raviv (1982). Last, costs of operating in multiple segments could 
arise because of increased incentive for rent seeking by managers within the 
firm (see Scharfstein and Stein (2000)) 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 evi- 
dence that  agency costs are related to the diversification decision. Hyland 
(1999) examines firm characteristics including agency costs, and finds no 
support for the idea that agency costs explain the decision of firms to diversify. 

Our focus in 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 characteris- 
tics. We control for firm characteristics that cause firms to diversify, that  is, 
which generate a net gain to multisegment 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 as a value-increasing strategy for the firm. Mat- 
susaka (2001) 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 be financed. Perold (1999) models the diversification deci- 
sion in financial intermediaries and shows that diversification reduces a 
firm's deadweight costs of capital and so permits divisions to operate on a 
larger scale than stand-alone firms. Maksimovic and Phillips (2002) also 
develop a model where the firm optimally chooses the number of segments 
in 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 evidence in support of the importance of selection bias 
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and the endogeneity of the diversification decision (Chevalier (2000), Lam- 
ont and Polk (2001), Whited (2001), Graham, Lemmon, and Wolf (2002), and 
Villalonga (2002)). 

11. Data 

A. 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) [henceforth B0(95)] sample selection criteria and exclude years 
where firms report segments in the financial sector (SIC 6000-6999), years 
with sales less than $20 million, years with a missing value of total capital, 
and years in which the sum of segment sales deviated from total sales by 
more than one percent. Additionally, we also excluded years where the firm 
did not report four-digit SICS for all its segments. The final sample consists 
of 8,815 firms with a total of 58,965 firm-years. 

B. Measure of Excess Value 

To examine whether diversification increases or decreases value, we use 
the excess value measure developed by B0(95), which compares a firm'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 
sales and asset multipliers of single-segment firms in that industry. The 
imputed value of the firm is the sum of the segment values. Excess value is 
defined as the log of the ratio of firm value to its imputed value. Negative 
excess value implies that the firm trades at  a discount, while positive excess 
values are indicative of a p r e m i ~ m . ~  

C. 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 multisegment years is 10.9 per- 

The imputed value of a segment is obtained by multiplying segment sales (asset) with the 
median sales (asset) multiplier of all single-segment firm-years in that SIC. The sales (asset) 
multipliers are the median value of the ratio of total capital over sales (assets). Total capital is 
the sum of market value of equity, long-term and short-term debt, and preferred stock. The 
industry definitions are based on the narrowest SIC grouping that includes at  least five 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 values using sales multipliers of 
about 50 percent of all firms were based on matches at  the four-digit SIC code, 26.5 percent 
were based on matches at  the three-digit SIC code, and 23.5 percent were based on matches at  
the two-digit or lower SIC code. The results using asset multipliers are similar. This is in line 
with the results reported in BO(95) of 44.6 percent matches a t  the four-digit level, 25.4 percent 
matches a t  the three-digit level, and 30 percent matches at  the two-digit level or lower. See 
BO(95) for further details on methodology. 
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cent (11.6 percent) using sales (asset) multipliers for the entire sample from 
1978 to 1996, similar to the discount of 10.6 percent (16.2 percent) reported 
by BO(95) for the years 1986 to 1 9 9 1 . V e  begin by estimating a model of 
excess value as specified by BO(95) so as to guarantee that any differences 
in the final results are not driven by differences in sample or methodology. 
BO(95) model excess value as a function of firm size, proxied by the log of 
total assets, profitability (EBITISALES), investment (CAPXISALES), and 
diversification, proxied by D, a dummy which takes the value 1 for years 
when the firm operates in multiple segments and 0 otherwise. As seen in 
Table I, the coefficient of D is -0.13 (- 0.12) and significant a t  the one per- 
cent (one percent) level when sales (assets) multipliers are used. When we 
restrict the sample to the years 1986 to 1991, the coefficient of D is -0.12 
(-0.13) using sales (asset) multipliers, which is close to the value of -0.144 
(-0.127) reported by BO(95). The estimated discount in our sample is sim- 
ilar to that documented by BO(95). 

We test the robustness of the estimated discount to model specifica- 
tion 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 the log of total assets squared to 
control for the possibility of a nonlinear 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 in- 
creases. We also include the ratio of long-term debt to total assets. The 
results, reported in columns 3 and 6 of Table I, show that the estimated 
discount is about 11percent with both sales and asset multipliers. There is 
weak evidence that  firms with high past profitability (high EBITISALES) 
and high past investments (high CAPXISALES) 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 vari- 
ables in the valuation equation. We report all results with this extended 
model. 

'For the years 1986 to 1991, we find that the median multiple segment discount in our 
sample is 7.6 percent (10.3 percent) using a sales (asset) multiplier. This difference with the 
BO(95) results is possibly due to a difference in sample size. The number of firm-years in the 
period 1986 to 1991 in our sample is 17,875, greater than the 16,181 reported by BO(95). There 
are 4,565 firms in our sample as opposed to 3,659 firms reported by BO(95). Our sample size 
after deleting observations with missing values is larger by 1,142 (977) observations when 
using sales (asset) multiplier regressions. This increase in the sample size could arise on two 
accounts. First, 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 in- 
cluded in BO(95)'s sample. Second, Compustat might add firms to the database along with the 
data for prior years. The largest category in this group (according to Compustat sources) con- 
sists of small firms that trade on OTC markets and are added when they change listing or on 
client request. Our overall sample, from 1978 to 1996, of 8,815 firms and 58,965 observations 
is similar to the sample of 8,467 firms and 58,332 observations reported by Graham et al. 
(2002). 
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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 value using median industry multipliers. The variable D is a dummy, which takes the 
value 1when the firm operates in multisegments and 0 otherwise. The variable EBITISALES 
is the ratio of EBIT to sales, and CAPXISALES is the ratio of capital expenditures to sales. 
LEV is the ratio of long-term debt to total assets, and ASS2 is the square of the log of total 
assets. 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 to 1991. Columns 4 and 7 report the results of the extended model for the full 
sample (1978 to 1996). The t-statistics are reported in parentheses. 

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) (24) (36) (10) (7.76) (24) 

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) (17) (43) (0.35) (3.67) (33) 

CAPXI SALES 0.33 0.29 0.17 0.05 0.03 -0.05 
(25) (12) (10) (5) (1.70) (3.77) 

EBIT ISALES 1.05 0.95 0.86 0.82 0.73 0.76 
(57) (31) (42) (56) (30) (45) 

Log of Total Assets -0.16 -0.09 
(1lag) (11) (-7.17) 

CAPXISALES (1  lag) 0.05 0.01 
(4.15) (1.20) 

EBITISALES (1  lag) 0.00 0.00 
(0.47) (1.40) 

Log of Total Assets -0.19 -0.15 
(2 lag) (22) (20) 

CAPXISALES (2 lag) 0.00 0.00 
(0.86) (1.35) 

EBITISALES (2 lag) 0.00 0.00 
(0.71) (0.64) 

LEV 0.10 0.01 
(8.26) (0.78) 

ASS2 -0.01 -0.01 
(17) (15) 

Number of 
observations 54,451 16,429 45,291 52,126 15,524 43,194 

Adjusted R 2  0.11 0.11 0.17 0.08 0.08 0.12 

D. Are Multisegment Firms Different? 

In this section, we examine the characteristics of conglomerates that  might 
cause them to diversify. We also examine if conglomerates differ from single- 
segment firms in their underlying characteristics. 
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Table I1 

Distribution of Firms by Diversification Profiles 


This table reports the breakdown of firms in 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. All the data for the firm were used to classify 
firms into the categories (rather than just the years, which would be included after the sample 
selection criteria have been employed). 

Firm- Number 
years of Firms 

Firms that were always in single segments 

Firms that diversified 
Firms that diversified once from one segment to multiple segments 
Firms that diversified once from multiple segments to multiple segments 
Firms that diversified multiple times 

Firms that refocused 
Firms that refocused once from multiple segments to single segments 
Firms that refocused once from multiple segments to multiple segments 
Firms that refocused multiple times 

Firms that both focused and diversified 13,133 

Multisegment firms that did not change the number of segments 3,235 

Total 58,965 

The 8,815 firms in 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 Table 11. The rest of the firms report oper- 
ating in multiple segments at  some point in the time period under consid- 
eration. These firms will 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 last, conglomerate firms that do not change the number of seg- 
ments in which they operate. The largest group consists of 1,371 firms (13,133 
firm-years) that report both increasing and decreasing the number of seg- 
ments in this time period. The next largest group consists of 873 firms (7,987 
firm-years) that refocused. There are 606 firms (4,326 firm-years) that re- 
port diversifying in this period.6 

Next, we examine the characteristics of single-segment and multiple- 
segment firm-years. Table I11 reports average value of firm size, investment, 
profitability, leverage, research and development, and industry growth rates 
for the different diversification profiles. Industry growth rate is the increase 
in industry sales, defined at the two-digit SIC level. SIC classification was 

Firms were classified using all available data, that is, the years excluded due to sample 
selection criteria were also taken into account for the purpose of categorizing firms. This en- 
sures that restructuring activity in years that were excluded from the sample is also taken into 
account. 
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obtained from the business segment data. Divisional sales for conglomerates 
were included in the respective SIC'S for the calculation of total industry 
sales.7 

Single-segment years of conglomerates are significantly different from single- 
segment firms in their characteristics. Single-segment years of conglomer- 
ates are bigger, have higher leverage, and lower R&D than single-segment 
firms. This is consistent with Hyland (1999), who finds that diversifying 
firms have lower research and development expenses. With regard to CAPXI 
SALES and EBITISALES, not only do single-segment years of conglomer- 
ates differ from single-segment firms, but they also differ significantly among 
them. Single-segment years of diversified firms have higher CAPXISALES 
and higher EBITISALES, while single-segment years of refocusing firms 
and firms that both refocus and diversify have lower CAPXISALES and 
lower EBITISALES than single-segment firms. In summary, firm charac- 
teristics differ across single-segment years in different diversification profiles. 

There are also significant differences in the characteristics of multiseg- 
ment years of conglomerates. Multiple-segment years of diversifying firms 
tend to invest more in research and development (RNDISALES) than oth- 
ers. They also have higher capital investment (CAPXISALES) and higher 
profitability (EBITISALES) 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 
and have low research and development expenses, while enjoying higher 
profitability (EBITISALES) and higher capital investment (CAPXISALES). 
Multiple-segment years of refocusing firms tend to have the lowest profit- 
ability and capital investment. This suggests that difference in characteris- 
tics 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 IVa documents the average an- 
nual discount from 1978 to 1996 estimated using sales and asset multipliers. 
There is substantial variation, with the median discount using sales multi- 
pliers being as low as -0.058 in 1982 and 0 for years 1987 to 1991. 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 
neutral and time neutral. What generates these time patterns in the excess 
value measure? 

Time patterns in the excess value measure could arise due to two factors. 
First, the distribution of single-segment firms around the median could change. 
As can be seen from Columns 2 and 3 of Table IVb, though the median 
excess value of all single-segment firm-years used to estimate industry mul- 

Total industry sales is a function of firms entering and leaving Compustat and of restruc- 
turing activities of firms as well as accounting changes that cause firms to report sales in 
different SICS over the years. These growth rates, therefore, have been estimated with a lot of 
noise. 
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Table N a  


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 all firm years, single segment as well as  multiple 
segments. 

Sales Multiplier Asset Multipliers 

Median Mean Std. Dev. Number Median Mean Std. Dev. Number 

tipliers is 0 by construction, the mean varies from -0.02 in 1992 to +0.01 in 
1989. Second, time effects could also arise because of the entry and exit of 
firms in the sample. Table IVb, columns 3 through 6, documents the median 
annual excess values (using sales multipliers) for the last and first year of 
firms in the data. There are two interesting facts that emerge from Table IVb. 
First, firms have negative excess value in the last year in the data. This 
effect is not limited to just the last year in the data set, but these firms are, 
on average, discounted. We refer to these firms that exit the sample, that is, 
are included in the Compustat research tapes, as exiting firms. In contrast, 
new firms in the data set have positive excess values in their first year. 
These new firms entering the data set are valued systematically higher rel- 
ative to the median single-segment firm in the industry. Second, there is 
variation over time in the number of firms exiting and entering the data. 
Exit (entry) of firms with low (high) excess values reduces (raises) the me- 
dian industry multiplier in that year, consequently increasing (decreasing) 
the relative valuation of existing firms in the industry. Though the median 
excess value of single-segment years has been normalized to zero, the me- 
dian excess values of conglomerates will have a time pattern related to the 
changes in industry composition rather than to changes in its intrinsic value. 
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Table IVb 

Effect of Changes in Industry Composition on Excess Value 
The table reports results of excess value measured using sales multipliers. Column 2 shows 
mean excess values for single-segment firm-years. Median excess values are zero by construc- 
tion. Column 3 shows the median excess values for the last year of firms in the data, column 4 
shows the number of such firms, column 5 shows the median excess value for the first year of 
firms in the data, and column 6 shows the number of such firms. 

Median Number of Median Number 
(for Last Year Firms with (for First Year of Firms 

Year Mean in Sample) Last Year in Sample) with First Year 

This would not be of much concern in the estimation of the impact of the 
diversification status on firm value if firms enter and exit the sample ran- 
domly. This is because values of all firms, single and conglomerate, change 
proportionately over time, leaving the  relative valuation of multiple- 
segment firm-years unchanged. However, if changes in industry composition 
are not random, but related to the decision of firms to diversify or refocus, 
then changes in industry composition become a source of concern. Consider, 
for instance, a firm that diversifies when poor performing firms in the in- 
dustry exit because of few growth opportunities in the industry. Exit of poor 
performers raises the median industry multiplier and increases the imputed 
value of the diversifying firm when it diversifies. This will cause the firm to 
trade a t  a discount after diversification. This discount is due to a change in 
industry composition (exit of poor performers), which is correlated with the 
decision to diversify rather than due to any change in the firm's intrinsic 
value. 

To examine whether changes in industry composition differ by diversifi- 
cation decision, we study the distribution and percentage sales accounted for 
by exiting firms. For each firm, we calculate the share of sales accounted for 
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by exiting firms in their industry (at the two-digit SIC level) for that year. 
For conglomerates, we weight each segment's exposure to exiting firms by 
its sales. We also calculate the fraction of all firms in an industry that exit. 
Table IVc documents the percentage of exiting firms in each industry for the 
different diversification profiles and highlights some interesting patterns. 
Single-segment years of diversifying firms operate in industries with the 
highest incidence of exit. In these industries, 28 percent of all firms exit in 
a given year and the exiting firms account for 15 percent of industry sales. 
Single-segment firms in contrast belong to industries where exiting firms 
account for only 14 percent of all firms and 6 percent of industry sales. 
While single-segment years of diversifying firms have the highest exposure 
to exiting 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 indus- 
tries with the highest incidence of exiting firms. We observe that firms move 
towards industries where the exit rate is low. This is suggestive of the fact 
that  firms both diversify and refocus, from industries experiencing difficul- 
ties (higher exit) into industries with better prospects (lower exit). This also 
supports the finding in Lang and Stulz (1994) that diversifying firms tend 
to be in bad industries characterized by higher exit. This is 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 the industry. Single-segment years of diver- 
sifying firms do not trade a t  a discount. This indicates that these firms do 
not do badly compared to the median firm in the industry prior to diversi- 
fying. However, as seen from Table IVc, these firms are in industries with a 
high incidence of exit. Combining these two results suggests that single seg- 
ment years of diversifying firms might be better than the firms that exit the 
industry, but worse than the firms that continue as single-segment firms in 
the industry, which is confirmed in Table IVd. Single-segment years of di- 
versifying firms which do not exit have a median discount of zero. This is 
better than the four percent discount for single-segment firms in the same 
four-digit SIC that exit and worse than the two percent premium for single- 
segment firms in the same four-digit SIC that do not exit. 

Summarizing, there are significant differences in firm characteristics be- 
tween single-segment firms and single-segment years of conglomerates. There 
are also significant differences in firm characteristics between multiple- 
segment years of conglomerates with different diversification profiles. There 
are also differences in industry composition over time. Firms that diversify 
(focus) come from industries with high exit rates. These firms have excess 
values prior to diversification that are higher than those of firms that exit 
the industry but lower than those of firms that remain as single-segment 
firms. These changes in industry composition seem to be correlated with the 
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Table IVd 


Exiting Firms and Excess Value 

This table documents summary statistics for excess value of single-segment years of diversify- 
ing firms that did not exit, single-segment firms in the same industry that did not exit and did 
not diversify, and single-segment years of firms in the same industries that exited. It also 
displays the above for firms that refocus. 

Sales Multipliers Asset Multipliers 

Std. Std. 
Median Mean Dev. Number Median Mean Dev. Number 

Single-segment firms 
that do not exita 0.02 0.04 0.57 11,771 0.012 0.05 0.5 12,279 

Single-segment years 
of diversifying firms 0.0 -0.004 0.53 1,327 0 0.02 0.45 1,390 

Single-segment firms 
that exitb -0.04 -0.08 0.56 5,511 -0.03 -0.05 0.48 5,736 

Single-segment firms 
that do not exitc 0.02 0.04 0.57 12,442 0.01 0.05 0.5 12,946 

Single-segment years 
of focusing firms 0.0 -0.01 0.54 1,919 0.0 0.0001 0.47 1,992 

Single-segment firms 
that exitd -0.07 -0.10 0.54 5,610 -0.05 -0.07 0.47 5,825 

"This group consists of single-segment firms that did not exit, that is, were not included in the 
research tapes in Compustat. In addition, these firms were in the same four-digit SIC as the 
single-segment years of diversifying firms. 
bThis group consists of single-segment years of firms that exited the sample and were in the 
same four-digit SIC as the single-segment years of diversifying firms. 
'This group consists of single-segment firms that did not exit and were in the same four-digit 
SIC as the single-segment years of focusing firms. 
dThis group consists of single-segment years of firms that exited the sample and were in the 
same four-digit SIC as the single-segment years of focusing firms. 

decision to diversify and refocus. We will try to control for both firm-specific 
changes as well as these industry-specific changes that might cause the de- 
cision to diversify/refocus to be correlated with the estimated discount. The 
next section discusses the methodology to control for this endogeneity. 

111. 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, Vi,as 
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where Xi ,  is a set of exogenous observable characteristics of the firm, Dit is 
a dummy variable that takes the value of 1if the firm operates in more than 
one segment and 0 otherwise, 6 = {6,,6,,6,) is a vector of parameters to be 
estimated, and e,, is an error term. 

Our hypothesis is that firms that choose to diversify are not a random 
sample of firms. If a firm's decision to diversify is correlated with the rela- 
tive value of the firm, Dit will be correlated with the error term in equation 
(1).The OLS estimate of 6, will, therefore, be biased. Specifically, we as- 
sume that a firm's decision to diversify is determined by 

where Dz is an unobserved latent variable, Zit is a set of firm characteristics 
that affect the decision to diversify, and pit is an error term. The correlation 
between Dit and eit in equation (1)will arise when (a) some of the exogenous 
variables in the diversification equation, Z i t ,  affect the firm's relative value 
but are not included as regressors in the value equation; or (b) the errors e,, 
and pit are correlated. In either case, the estimation of 6, using OLS will be 
biased. 

We use three different techniques to control for the correlation between 
Dit and e,, in equation (1)  and come up with an unbiased estimator of 6,. 
First, we take advantage of a panel data set and use a fixed-effect estimator 
in equation (I), assuming that all the unobserved heterogeneity that leads to 
the correlation between the error terms is constant over time. 

Second, we attempt to jointly estimate equations (1)and (2) in a simulta- 
neous equation framework. The estimation of this system of simultaneous 
equations is not easy because the natural instruments for Dit ,  the observed 
firm characteristics, are already included in the firm value equation (equa- 
tion (I)),causing the system to be unidentified.8 The characteristic of a good 
instrument for diversification is such that it is not correlated with the error 
e,, in equation (1)and that it is correlated with diversification D,,. We have 
identified two sets of valid instruments. The first set consists of industry 
and time characteristics, and the second set consists of firm characteristics. 

Lang and Stulz (1994) and Maksimovic and Phillips (2002) show that in- 
dustry characteristics influence the decision to diversify. We have also doc- 
umented systematic patterns at  the industry level that result in a correlation 
between a firm's relative value and its decision to diversify. As V,, is the 
firm's value relative to the median firm in the industry in any given year, it 

Strictly speaking, identification could be obtained only from the nonlinearity of Di,in equa- 
tion (2), but exclusively relying on the functional form will lead to very weak identification. 
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is, by construction, independent of any observable characteristics that affect 
the value of all firms in a given industry and year in the same manner.9 
Given that  our instruments predict the decision to diversify and do not affect 
relative value directly, they proxy for the effect of diversification on excess 
value. l o  

Industry instruments capture overall attractiveness of a given industry to 
conglomerates. Industry attractiveness is captured by the fraction of all firms 
in the industry which are conglomerates (PNDIV). The higher the fraction of 
multisegment firms (PNDIV), the more attractive the industry factors are to 
diversification.ll We also include for each firm, the fraction of sales by other 
firms in 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. First, we capture 
time trends as evidenced by the existence of merger waves. We include the 
number of merger/acquisition announcements in a given year (MNUM). The 
more active the market for mergers/acquisitions, the higher is the probabil- 
ity that  a firm will diversify. We also include the annual value of announced 
merger/acquisitions, in billions of U.S. dollars (MVOL). Second, we capture 
time trends in the macroeconomic 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 months in the calendar year that the economy 
was in a recession (CONTRAC) and its lagged value (CONTRAC1).12 

The second set of instruments is firm specific. These include MAJOREX, 
SNP, and FOREIGN. The variable MAJOREX is a dummy that takes the 
value 1when the firm is listed on NYSE, Nasdaq, or AMEX, and 0 other-
wise. Firms are more likely to diversify or refocus if they are listed on the 
major exchanges. Listing on major exchanges facilitates a 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. As firms with higher liquidity might be valued higher, 
this might also affect relative firm value. We create a dummy variable (SNP) 

Note that the estimation of equation (I),where V,, is defined as firm value relative to the 
median firm in an industry, is almost analogous to the estimation of an industry fixed-effect 
estimator. 

loAs discussed in the previous section, there is entry and exit of firms as well as changes in 
the fraction of diversified firms in the industry. Both these effects cause variation in the excess 
value measure of diversified firms (not single-segment firms), that is, it is only through diver- 
sification that the industry and time instruments affect relative firm value. 

l1 The industry-specific factors influencing the decision to diversify may range from changes 
in industry regulation, market structure, and technology, to business risk. We use two-digit SIC 
codes for industry classification. 

l2We thank Scott Mayfield for the suggestion of using merger waves and Rene Stulz for the 
suggestion of using business cycles to instrument for time trends. The data on merger volume 
and number are from Securities Data Corporation, and the data on GDP growth rates and 
business cycles are from NBER. 
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that takes the value 1if the firm belongs to the S&P industrial index or the 
S&P transportation index, and 0 otherwise. This dummy variable (SNP) 
controls for liquidity, as firms belonging to the S&P index have higher li- 
quidity. As liquidity impacts both relative firm value and the decision to 
diversify, we include this SNP variable in both equations (1)and (2). Finally, 
we create a dummy (FOREIGN) that takes the value 1 when the firm is 
incorporated abroad and 0 otherwise. Foreign firms might list in the United 
States prior to major financing or as part of acquisition/corporate restruc- 
turing 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. These firm-specific instruments make valid instruments to the extent 
that they do not affect relative firm value independently, except through 
making diversification more or less likely. We also control for average firm 
characteristics by including the historical average value of the log of total 
assets, EBIT /Sales, and CAPXI Sales. 

The third method to control for endogeneity is to control for the self- 
selection of firms that diversify using Heckman's (1979) two-stage proce- 
dure. We estimate expected firm value conditional on the firm being diversified 
as E (Kt 1 D,, = 1)= 6, + 6,X1, + 6, + E (el, 1 D,, = 1).Assuming that the errors 
in equations (1)and (2), el, and pit, have a bivariate normal distribution 
with means zero, standard deviation a, and 1, and with correlation p, we 
have E(el, D,, = 1)= paeA,(PZl,), where 

+(.) and @(.) are, respectively, the density and cumulative distribution func- 
tions of the standard normal. Similarly, the expected value conditional on 
the firm being focused is E (Kt Dit = 0) = 60 + 6,Xit + E (ei, Dit = 0). In this 
case, E (eit 1 Di, = 0) = pa,A2(PZit), where 

The difference in the value of single-segment and diversified firms is 
given by 

The right-hand side of the equation (3) is what is estimated by the OLS 
coefficient of Di, in equation (1). This estimated discount, using OLS, will, 
therefore, be biased downward if p ,  the correlation of the error terms, is 
negative, as hypothesized for diversifying firms. The estimated discount will 
be biased upward if p is positive, as hypothesized for refocusing firms. 
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In line with Heckman's two-step procedure, we first estimate equation (2) 
using a probit model to get consistent estimates of p denoted by p.These are 
then used to get estimates of A ,  and A,, the correction for self-selection. In 
the second step, we estimate 6 by estimating 

where 6 ,  = pa,. The sign of 6,  is determined by the sign of p, the correlation 
between the error terms in equations (1)and (2). We separately examine 
diversifying and refocusing firms and control for the endogeneity of the 
diversification/refocusing decision.13 

IV. Diversifying Firms 

We select a sample of all single-segment firms and all diversifying firms. 
Diversifying firms included in the sample are those that diversify once from 
single to multiple segments, those that diversify once from multiple to mul- 
tiple segments, and those that diversify multiple times.14 In this sample, we 
examine whether or not there is any loss of value associated with operating 
in multisegments. We first estimate the model by OLS. Columns 2 and 7 in 
Table V report the results of the estimation of the BO(95) model in this 
sample. The estimated multisegment discount is -0.13 (-0.11) using sales 
(asset) multipliers and is similar to the discount reported for the entire sam- 
ple in Table I. With the extended model (columns 3 and 8), the discount 
using sales (asset) multiples is -0.11 (-0.09) and is also significant a t  the 
one percent (one percent) level. 

A. Fixed-effect Estimation 

As discussed in the previous section, we introduce fixed firm effects to 
control for unobservable firm characteristics and year effects to control for 
time effects which affect the diversification decision. As seen in Table V, the 
introduction of two-way fixed effects reduces the estimated discount to six 
percent (four percent), significant a t  the one percent (five percent) level with 
sales (asset) multipliers. 

The introduction of firm fixed effects reduces the interfirm variability in 
the data and might increase the noise-to-signal ratio in the estimation. How- 
ever, the signs and significance of the coefficients on all other variables, 

l3 Given our lack of understanding of the full dynamics of diversification and refocusing by 
firms, we condition the sample based on whether firms choose to diversify or to refocus rather 
than pool all observations in one sample. 

l4 To ensure that the sample of firms stays the same across all methods, firms with only one 
year of data have been removed. These firms would have been excluded in the fixed-effects 
estimation. Further, outliers have also been excluded. 
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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, which is the ratio of firm value to its imputed value. The variable D is a dummy 
that takes the value 1when the firm operates in multisegments and 0 otherwise. EBITISALES 
is the ratio of EBIT to sales, and CAPXISALES is the ratio of capital expenditures to sales. The 
variable SNP is a dummy that takes the value of 1when the firm is part of the S&Pindex and 
0 otherwise, LEV is the 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. Year dummies were included in the instrumental variable 
(IV) model as well as the self-selection model and are not reported. The fixed-effects model has 
two-way fixed effects. The standard errors are corrected for autocorrelation, and the corre-
sponding T-statistics are given in parentheses below. 

Sales Multipliers Asset Multipliers 

OLS 
(BO) OLS 

Fixed 
Effects IV 

Self-
selection 

OLS 
(BO) OLS 

Fixed 
Effects IV 

Self-
selection 

Constant 

D 

Log of total assets 

EBITISALES 

CAPXI SALES 

Log of TA (1lag) 

-0.36 
(33) 

-0.13 
(10) 
0.04 

(19) 
1.15 

(42) 
0.33 

(15) 

EBITISALES (1lag) 

CAPXISALES ( I  lag) 

Log of TA (2 lag) 

EBITISALES (2 lag) 

CAPXISALES (2 lag) 

SNP 

LEV 

ASS2 

Lambda 

Hausman test (P-value) 

T-statistics: first stage 
Partial R 2 :  first stage 

No. of observations 24,964 
Adjusted R 2  0.13 
F-statistic 932 
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with the exception of leverage and square of assets, remain practically iden- 
tical to the OLS estimation. The only coefficient that significantly changes 
in the regression is the coefficient on D. This result supports the view that 
diversification appears to be correlated with unobserved firm characteristics. 

B. 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 in the instrumental variable es- 
timation as well as in Heckman's self-selection model. 

Firm-specific characteristics influence the decision of firms to diversify. 
Firms with low profitability in their current operations may diversify into 
other segments in search of more lucrative opportunities. To control for cur- 
rent and past profitability, we include EBITISALES and its lagged values. 
Firms with a high level of investment in current operations are less likely to 
diversify. We therefore include CAPXISALES and its lagged values. We also 
control for firm size by including the log of total assets and its lagged values. 
We also include historical average values of the log of total assets, EBITI 
SALES, and CAPXISALES. 

As discussed in Section IV, we identify two sets of instruments that predict 
the decision to diversify while leaving firm value unaffected. The first set of 
instruments consists of industry and time variables. We include the attrac- 
tiveness of the industry to conglomerates proxied by PNDIV (the fraction of 
all firms in the industry that are conglomerates) and PSDIV (the fraction of 
industry sales accounted for by conglomerates). We capture time trends by 
including the number of merger/acquisition announcements in a given year 
(MNUM) and their annual value in billions of U.S. dollars (MVOL). We also 
include real growth rates of gross domestic product (GDP), its lagged value 
(GDPI), the number of contractionary months in the year (CONTRAC), and 
its lagged value (CONTRACI). The second set of instruments are firm char- 
acteristics. We include the exchange listing and country of incorporation of 
the firm. Firms listed on major exchanges (MAJOREX) as well as firms 
incorporated outside the United States (FOREIGN) are more likely to en- 
gage in acquisition/divestiture programs. We control for the effect of liquid- 
ity by including SNP (a dummy variable equal to 1if the firm is on the S&P 
industrial index and 0 otherwise). 

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 cal- 
culated a t  its sample mean. Small firms (low average historical size) with an 
increase in assets in recent years are more likely to diversify. There is weak 
evidence that firms with low profitability (EBITISALES) and low invest- 
ment (CAPXISALES) in 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 signif- 
icant in explaining the diversification decision. 
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Table VI 

Probit Estimates for Diversifying Firms 
The dependent variable takes the value 1when the firm operates in multiple segments and 0 
otherwise. The reported results are for a sample of single-segment firms and all diversifying 
firms included in the excess value regressions using sales multipliers. The value EBITISALES 
is the ratio of EBIT to sales, and CAPXISALES is the ratio of capital expenditures to sales. The 
variables A-TA, A-EBIT, and A-CMX are the historical average values of the log of TA, EBITI 
SALES,  and CAPXISALES. The variable P N D N i s  the fraction of all firms in the industry that 
are conglomerates, and PSDIV is the fraction of industry sales accounted for by conglomerates. 
The variable MNUM is the number of announced mergers/acquisitions in  the year, while MVOL 
is the U.S. dollar value of these. GDP (GDPI)  is the growth rate in real GDP (and its lagged 
value), while the variable CONTRACTION (CONTRACTIONI] is the number of months in the 
year the economy was in a recession (and its lagged value). The variable MAJOREX is a dummy 
that takes the value 1if the firm is listed on Nasdaq, NYSE, or AMEX, and 0 otherwise. The 
variable FOREIGN is a dummy that takes the value 1if the firm is incorporated outside the 
United States and 0 otherwise. The variable SNP is a dummy that takes the value 1when the 
firm is part of the S&Pindex and 0 otherwise. 

Coefficient Marginal Effect 

Constant -0.21 
Log of total assets 0.03 
EBIT ISALES -0.01 
CAPXISALES 0.00 
Log of TA (1lag) -0.01 
EBITISALES (1lag) 0 . 0 1  
CAPXISALES (1lag) -0.02 
Log of TA (2 lag) 0.02 
EBITISALES (2 lag) 0 . 0 1  
CAPXI SALES (2 lag) -0.02 
SNP -0.03 
PNDIV 0.003 
PSDIV 0.0002 
MVOL 0.00 
MN UM 0.01 
GDP -0.002 
GDPI 0.001 
CONTRACTION -0.02 
CONTRACTION1 -0.01 
A-TA -0.02 
A-EBIT 0.01 
A-CAPX 0.01 
MAJOREX 0.02 
FOREIGN 0.02 

No. of observations 24,964 
Maximized likelihood -6,478 
Likelihood index 0.08 
9% multisegment observations 8.13 

Industry and time instruments significantly explain the probability of 
diversifying. The coefficient of PNDIV is positive and significant. The coef- 
ficient of PSDIV is positive though not significant a t  conventional levels. An 
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increase in the fraction of conglomerates in the industry, by 4 percent from 
its mean of 48.6 percent, increases the probability of operating in multiple 
segments by 1percent. An increase in merger/acquisition activity leads to 
an increase in the probability of operating in multiple segments, that  is, 
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 percent in the probability of multisegment operations. 
Macroeconomic conditions, however, do not significantly influence the prob- 
ability to diversify with the coefficients of both GDP (GDPI) and CONTRAC 
(CONTRACI) being insignificant. Firms listed on major exchanges are sig- 
nificantly more likely to diversify. The coefficient of MAJOREX is positive 
and significant as hypothesized. The coefficient of SNP is negative and sig- 
nificant. Firms in the S&Pindustrial or transportation index are less likely 
to diversify. Foreign firms are also more likely to diversify, though this effect 
is not significant.15 

C. Instrumental Variables Estimation 

We use the estimated probability of operating in multiple segments from 
the probit models as a generated instrument for the diversification status. 
In the first stage, we use all the exogenous variables along with the proba- 
bility of diversifying as explanatory variables in the decision to diversify, 
that  is, D.16 In the second stage, we use the fitted value from the first stage 
as an instrument for D. The coefficient of the instrumented D, as reported 
in Table V, is 0.30 (0.19) with sales (asset) multipliers and is significant a t  
the one percent (one percent) level. 

To test for the existence of endogeneity, we use Hausman's test (see Haus- 
man (1978)). The Hausman test is based on the difference between the OLS 
estimator (which is consistent and efficient under the 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 a t  the one percent level for both sales and asset 
multipliers. Bound, Jaeger, and Baker (1995) show that when instruments 
are weakly correlated with the endogenous explanatory variable, then even 
a small correlation between the instruments and the error can seriously bias 

l5 The probit model reported i n  Table VI 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 cor- 
responding estimation of the instrumental variable model and the self-selection model using 
asset multipliers. 

l6 This involves regressing D on the estimated probability of diversification as well as on all 
the  exogenous variables in  the excess value equation. W e  also estimated an alternative model, 
i n  which we included all independent variables including the instruments i n  the probit equa- 
tion i n  lieu of the predicted probability of diversifying. This alternative model does not impose 
the nonlinear functional form of the probit. W e  found that the alternate specification was al- 
ways dominated by the  probit specification and, therefore, we report the probit results. 
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estimates and lead to a large inconsistency in the IV estimates. They sug- 
gest 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 a t-statistic of 22 (referred to as T-stats: first 
stage) and a partial R2 of 0.02.17 This alleviates the concern that our esti- 
mation suffers from biases introduced by having weak instruments. 

D. Selfselection Model 

Last, we report the results of a two-stage estimation of the endogenous 
self-selection model. The estimated parameters of the OLS estimation of equa- 
tion (4) are reported in Columns 6 and 11of Table V. The estimated coeffi- 
cient of D is 0.18 when using sales multipliers and is significant a t  the one 
percent level. The estimated coefficient is 0.01 when using asset multipliers 
and is not significant. The coefficient of h, the self-selection parameter is 
-0.14 (-0.04) and is significant a t  the 1 percent (10 percent) level when 
using sales (asset) multipliers. The estimated coefficient of h is negative, as 
expected, and significant. This indicates the prevalence of self-selection and 
suggests that characteristics that make firms choose to diversify are nega- 
tively correlated with firm value. Firms with a higher probability of diver- 
sifying also tend to be discounted. 

In summary, there is significant evidence of endogeneity with both the 
instrumental variables and self-selection models. The multisegment dis- 
count turns positive under both methods and in three of the four cases, it is 
significant at  the one percent 1evel.la 

V. 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 docu- 
ment 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. In this sample of firms, the estimated discount in the BO(95) model 
is 17 percent (13 percent) using sales (asset) multipliers. This discount drops 
to 13 percent (11percent) with sales (asset) multipliers in the extended BO(95) 

l7 The R 2  of the first stage regression without including the generated probability of diver- 
sification 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 2  is the increase in RZby 
including the probability to diversify and is 0.018 (0.012). 

l8 To test the robustness of our results, we run various specifications of our model. These 
specifications involve including RNDISALES to control for growth opportunities within the 
firm, including industry growth estimates and excluding lagged values of firm size, profitabil- 
ity, and investment. The inclusion/exclusion of variables leaves unchanged our initial results, 
indicating strong evidence of the endogeneity of the diversification decision. The sign, magni- 
tude, and significance of the estimated discount/premium remain intact. 
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model as  seen in columns 3 and 8 of Table VII. The estimated discount, in 
the two-way fixed effects model, increases marginally from 13 percent to 14 
percent with sales multiples. It is unchanged a t  11 percent 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. The likelihood ratio index (as seen in Table VIII) 
in the estimation of the probability to refocus is 0.21, in comparison to 0.079 
for the probability to diversify. Firms with high historical average invest- 
ments (average CAPXISALES) and low recent investments are less likely to 
operate in multiple segments, that is, 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. Firms with 
high historical average value of assets are more likely to operate in multiple 
segments. In summary, firm characteristics like profitability, investments, 
and firm size all significantly explain the decision to refocus that is in con- 
trast to their inability to significantly explain the decision to diversify. 

Besides, firm characteristics, industry characteristics, and time trends also 
significantly determine the probability to refocus. The coefficients of both 
PNDIV and PSDIV are significantly positive. An increase 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 mul- 
tiple segments, that  is, firms in industries that are attractive to conglomer- 
ates 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, that is, an  increase in the 
probability of refocusing. This is in 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 and refocus. 

Macroeconomic conditions significantly explain the refocusing decision. This 
is in contrast to the diversification decision, where the coefficients of GDP growth 
and CONTRAC were not significant. Firms are more likely to operate in mul- 
tiple segments when in a recession. There is also evidence that high GDP growth 
rates increase the probability of operating in multiple segments. This sug- 
gests that  extreme macroeconomic conditions reduce the probability of re- 
focusing. This is only partially consistent with the evidence in Maksimovic and 
Phillips (2001), who document 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 probabilities in the first 
stage of the two-stage least squares estimation. The probability of refocus- 
ing is highly significant with a t-statistic of 52 and a partial R 2  of 0.079.lS 

'"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 2  in the first-stage regression suggests this is not a problem in this case. 
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Table VII 


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 is the ratio of firm value to its imputed value. The variable D is a dummy 
that takes the value 1when the firm operates in multisegments and 0 otherwise. The value 
EBITISALES is the ratio of EBIT to sales, and CAPXISALES is the ratio of capital expendi- 
tures to sales. The variable SNP is a dummy that takes the value of 1when the firm is part of 
the S&P index and 0 otherwise, The variable LEV is the ratio of long-term debt to total assets, 
and ASS2 is the square of the log of total assets. Columns 2 to 6 (7 to 11)report results when 
sales (asset) multipliers are used to calculate imputed value. Year dummies have been included 
for the estimation of the instrumental variable (IV) model as well as that of the self-selection 
model. Standard errors have been corrected for autocorrelation, and T-statistics are reported in 
parentheses below. 

Sales Multipliers Asset Multipliers 

OLS 
(BO] OLS 

Fixed 
Effects IV 

Self-
selection 

OLS 
(BO) OLS 

Fixed 
Effects IV 

Self-
selection 

Constant 

D 

Log of total assets 

EBITiSALES 

CAPXISALES 

Log of TA (1  lag) 

-0 38 
136) 

-0 17 
(17) 
0 05 

122) 
1.14 

(43) 
0 32 

115) 

EBITISALES (1lag) 

CAPXiSALES 11 lag) 

Log of TA (2 lag) 

EBITISALES (2 lag) 

CAPXiSALES (2 lag) 

SNP 

LEV 

ASS2 

Lambda 

Hausman test (P-value) 

T-statistics first stage 
Partial R 2  first stage 

No of observat~ons 
Adjusted R2  
F-statist~c 

27,995 
0 13 
1064 
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Table VIII 

Probit Estimates for Refocusing Firms 
The dependent variable takes the value 1when the firm operates in multiple segments and 0 
otherwise. The reported results are for a sample of single-segment firms and all focusing 
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 value EBITISALES is the ratio of EBIT to sales, and CAPXI 
SALES is the ratio of capital expenditures to sales. The variables A-TA, A-EBIT, and A-CAPX 
are the historical average value of log of TA, EBITISALES, and CAPXISALES. The variable 
PNDIV is the fraction of all firms in the industry that are conglomerates, and PSDIV is the 
fraction of industry sales accounted for by conglomerates. The value MNUM is the number of 
announced mergers/acquisitions in the year, while MVOL is the U.S. dollar value of these. 
GDP (GDPI) is the growth rate in real GDP (and its lagged value), while CONTRACTION 
(CONTRACTIONI) is the number of months in the year the economy was in a recession (and 
its lagged value). The variable MAJOREX is a dummy that takes the value 1 if the firm is 
listed in Nasdaq, NYSE, or AMEX, and 0 otherwise. The variable FOREIGN is a dummy that 
takes the value 1 if the firm is incorporated outside the United States and 0 otherwise. The 
variable SNP is a dummy variable, which takes the value 1when the firm is part of the S&P 
index and 0 otherwise. 

Coefficient Marginal Effect 

Constant -0.24 
Log of Total Assets 0.00 
EBIT I SALES -0.07 
CAPXI SALES -0.02 

Log of TA (1 lag) -0.02 

EBITISALES (1 lag) -0.03 

CAPXISALES (1lag) 0.01 
Log of TA (2 lag) -0.01 

EBITISALES (2 lag) -0.01 

CAPXISALES (2 lag) -0.02 

SNP 0.01 
PNDIV 0.003 
PSDIV 0.001 
MVOL 0.0002 
MNUM -0.04 
GDP 0.01 
GDPI -0.001 
CONTRACTION 0.10 
CONTRACTIONI 0.05 
A-TA 0.07 
A-EBIT -0.07 
A-CAPX -0.11 
MAJOREX 0.03 
FOREIGN -0.05 

No. of observations 
Maximized likelihood 
Likelihood index 
% of positive observations 
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The estimated discount increases from 13 percent to 21 percent with sales mul- 
tipliers. The Hausman test rejects the null of no endogeneity a t  the 7 percent 
level. The results with asset multipliers are much weaker. There is no evi- 
dence of endogeneity and the estimated discount drops from 8percent to 7 per- 
cent, though i t  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 a t  the 5 percent level when using sales multipliers. The esti- 
mated discount increases to 21 percent. However, the coefficient h is not 
significant when we use asset multipliers and the estimated discount stays 
roughly the same a t  10 percent. In line with the results of the instrumental 
variable estimation, there exists evidence of self-selection only when sales 
multipliers are used. With sales multipliers there is evidence that, control- 
ling for the endogeneity of the refocusing decision, there is an increase in 
the estimated discount associated with multisegment operations. Also, the 
coefficient of the estimated selectivity bias with sales multipliers is positive 
as hypothesized, that is, characteristics that make firms choose to refocus 
are positively correlated with excess value. This is in contrast to the results 
reported for diversifying firms, where A was estimated with a significant 
negative c o e f f i ~ i e n t . ~ ~  

VI. Conclusion 

Firms choose the extent of their operations and decide whether to operate 
in a single industry, diversify into multiple industries, or refocus their op- 
erations. A firm's choice to diversify is likely to be a response to exogenous 
changes in the firm's environment that also affect firm value. In this case, 
the observed correlation between diversification and firm value is 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. Firms that  choose to diversify 
have higher value than exiting firms in their industry and lower value than 
other firms in the industry that remain focused. 

We model the effect this endogeneity has on the observed correlation be- 
tween diversification and firm value. We use panel data and instrumental 
variables to control for the exogenous characteristics that predict the deci- 
sion to diversify. Once these observed firm characteristics and firm fixed 
effects are controlled for, the evidence in favor of the assertion that  diver- 
sification destroys value is substantially weaker. When we jointly estimate 
the decision of a firm to diversify and its firm value, the diversification 

20 We estimate the variants of the basic model to check for the robustness of our results 
analogously to the robustness checks for the diversification decision. The estimated results 
including RNDISALES, including industry growth rates, and excluding lagged values of the 
explanatory variables, are qualitatively unchanged. These results are not reported and are 
available from the authors. 
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discount is more likely to be a premium. The evidence in this paper suggests 
that diversification is a value-enhancing strategy for those firms that actu- 
ally pursue it. 

We follow a similar strategy to evaluate the correlation between firm value 
and the decision to refocus. The results are similar for this case. Firms that  
refocus their 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 
firms in response to changes in their economic environment and that could 
also be structurally estimated with the available data should be the long-run 
objective. Short of a full dynamic structural model, the evidence in this pa- 
per highlights the importance of identifying large exogenous shocks to firms 
to adequately evaluate the relationship between firm choices and equilib- 
rium outcomes. 
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