Are Conglomerates Under-Diversified?∗
Fernando Anjos†

Cesare Fracassi‡

Abstract
Mergers are an important economic activity, but informational frictions may limit
the extent to which this form of resource reallocation takes place, especially when combining firms across less related—or distant—industries. This paper conjectures that
the presence of well-diversified conglomerates in the economy generates an externality
that facilitates the occurrence of value-adding distant mergers. In this context we study
how efficient the equilibrium level of conglomerate diversification is, by developing a
dynamic industry-spatial model of merger activity. According to the model, conglomerates can be either under- or over-diversified in equilibrium, depending on parameter
values. We calibrate the model using data on conglomerate valuations and an inputoutput-based measure of industry distance. The calibrated model yields a good fit to
data and implies that diversified firms operate on average with a low segment distance
compared to the optimum.

First draft: November 18, 2011
This version: November 14, 2012

JEL classification: D2, D57, G34, L14, L25.
Keywords: corporate diversification, mergers, matching, input-output tables, networks.
∗

The authors thank comments from and discussions with Andres Almazan, Aydoğan Alti, Jonathan Cohn,
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Introduction

Merger activity represents a key mechanism through which the economy reallocates resources,
and the importance of this phenomenon has prompted much research on the topic, both
from a micro- and macro-economic perspective. Merger deals may take many forms, but irrespective of the details, this is a setting where uncertainty about payoffs and concerns about
adverse selection are pervasive, and where in all likelihood these informational issues prevent
a number of potentially efficient deals from taking place. Informational problems would be
especially relevant for deals involving firms from less related—or distant—industries, where
uncertainty about synergies and asymmetric information are more severe.
Our paper argues that the presence of informational frictions stems partly from the economic environment itself. We specifically conjecture that the presence of well-diversified
conglomerates in the economy generates an externality that potentially alleviates these frictions, and whereas we do not isolate the mechanisms through which this externality occurs,
we believe various could be at work. A few examples illustrate our main idea. First, consider
an example without asymmetric information, but where agents are highly uncertain about
the synergy gains associated with a yet-untried combination of businesses from two particular sectors. In this setting, the first pair of firms to complete such a deal—becoming in
the process a diversified corporation—generates an informational spillover (however imperfect) about synergy gains, and this knowledge externality can actually trigger other, similar,
deals. Second, consider a setting where there is no uncertainty about synergies, but where
there is asymmetric information about the value of firms’ industry-specific assets-in-place. In
particular let us consider the role of manager specialization. The more specialized managers
become, the lower ability they have to evaluate assets from other industries, which due to
adverse selection may preclude a deal from taking place. This effect would be partially offset
in an economy with many diversified corporations, as long as managers with past experience
working in conglomerates are inherently less specialized, and therefore relatively more skilled
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in valuing assets from different sectors. Finally, it could also be the case that the social connections formed inside a diversified firm act as an informational shortcut in the economy,
making it easier to transmit reliable signals about asset quality across distant sectors via
inter-personal connections.
Our main research question is much in the spirit of macro-economic literature on labor
markets with search frictions (Diamond, 1993; Mortensen and Pissarides, 1994). While the
latter focuses on the question of whether equilibrium unemployment is too high or too low—
relative to the socially desirable outcome—, we ask whether conglomerates in the economy
are under- or over-diversified. We address our research question by building a dynamic
industry-spatial model of corporate diversification, which we calibrate using data on conglomerate valuations and the input-output-based measure of industry distance from Anjos
and Fracassi (2011). Our model provides a good fit to data and suggests that in equilibrium conglomerates may be significantly under-diversified. This result notwithstanding, the
calibration also points to the inefficiency not being quantitatively significant.
Our modeling approach has three distinctive features: (i) Diversification adds value by
potentially enhancing resource reallocation in a way that is hard for specialized firms and
external markets to achieve, but at the cost of a potentially entrenched (and costly) top management; (ii) Consistent with empirical evidence,1 diversification occurs via merger events,
which are modeled using a search-and-matching framework along the lines of Diamond (1993)
and Mortensen and Pissarides (1994); (iii) The pervasiveness of well-diversified conglomerates influences the (merger) matching process that generates diversification itself. In particular, we assume that conglomerates operating in segments that are relatively distant—in
an industry-spatial sense—makes it more likely that specialized firms distant from one another are matched. The result that under-diversification occurs in equilibrium can then be
understood through the lens of standard coordination-failure arguments: If (a) there are too
1
In Graham, Lemmon, and Wolf (2002) almost two thirds of the firms that increase the number of
segments implement this strategy via acquisition.
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few conglomerates operating at high distance, then (b) specialized firms operating at high
distance rarely match, which in turn leads to (a).
The above intuition notwithstanding, the model also predicts that conglomerates may be
over-diversified in equilibrium. This distortion occurs when the baseline matching technology—
that is, absent the externality channel—already produces many matches at a distance that is
greater than the ideal distance, from the perspective of maximizing diversification synergies.
In this case, adding the externality further dislocates average matches to a region of industry
distance that is not advantageous, and thus the externality has negative effects. Our calibration exercise allows us to learn about the relationship between the synergy technology and
the matching technology, and it is this relationship that according to the model ultimately
determines whether conglomerates are under- or over-diversified.
From an empirical standpoint we start by recalling the finding in Anjos and Fracassi
(2011) that segment distance is on average positively associated with conglomerate value,
which in light of previous literature is perhaps surprising. In a multivariate regression setting
this pattern is robust to including standard variables used in diversification studies, as well
as imposing firm fixed effects. We further document that most diversified firms operate at
relatively low distances, which begs the question of why firms are apparently not (fully)
taking advantage of the segment-distance effect. Our model rationalizes this pattern, and in
particular it shows that this naturally obtains when the level of diversification is inefficiently
low in equilibrium.
Our approach to diversification-associated synergies plays an important role in our results, and in particular in explaining the observed relationship between segment distance
and conglomerate value. The key assumption here is that there is some uncertainty about
the “skills”, or type of capital/resources, required for successfully implementing projects.
Whereas there is nothing a specialized firm can do about this, a conglomerate has the option
to internally reallocate resources in order to minimize this problem. Thus our approach is

3

close to the internal capital markets literature (Stein, 1997; Scharfstein and Stein, 2000),
but we consider an ability to reallocate resources other than financial capital and which
are industry-specific. The fundamental implication of our model for synergies is that these
exhibit an inverted-U shape with respect to segment distance, and that is why when firms
cluster around low distances one observes a positive association between distance and value.
The intuition for the non-monotonic behavior is that for low distances firm skills/resources
are too similar, so although many times it is the case that a reallocation adds value, such
value is very low. On the other hand, if distances become too large, there are very few
occurrences where one segment’s skills/resources are actually helpful for projects occurring
in other segments.
The result that conglomerates are under-diversified stands in stark contrast with the
position of earlier literature on corporate diversification. Indeed, early finance literature on
this topic conveyed the idea not only that there are too many conglomerates, but also that
conglomerates have too many segments and participate in industries that are too unrelated
(Lang and Stulz, 1994; Berger and Ofek, 1995). Presumably this would result from managers
having a preference for earnings smoothing or being overconfident, and thus not acting in the
shareholders’ best interests. The notion of empire-building and unfocused managers seemed
consistent with the empirical regularity of a large “diversification discount”, plus the observation of additional “discounts” associated with number of segments and low relatedness.
The normative prescription quickly became: specialize and refocus. But as we show in our
paper, this conclusion may be erroneous once externalities are taken into account. It is also
interesting to note that our under-diversification result coexists with the model delivering an
apparent diversification discount,2 although corporate diversification actually accounts for
5-20% of firm value in our calibration.3
2

Other authors have proposed dynamic models where an apparent diversification discount exists, most
notably Gomes and Livdan (2004). The mechanism that generates an apparent discount in our paper is very
close to the one proposed in Anjos (2010).
3
The lower bound of 5% corresponds to the value of the diversification option for a specialized firm; the
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Whereas the existence of a diversification discount is no longer an established consensus
(Villalonga, 2004; Custódio, 2009), and recent empirical research has even suggested novel
bright sides for diversification (Anjos and Fracassi, 2011; Tate and Yang, 2011), the literature
still has ignored the more macro/general-equilibrium aspects of diversification; which we view
as the main contribution of our paper.
Our paper also relates to the strand of diversification research that attempts to understand what kind of segment-combination strategies work (e.g., related/unrelated). Berger
and Ofek (1995) investigate whether segments belonging to the same SIC code affects firm
value, Fan and Lang (2000) study the effects of vertical relatedness using input-output-based
measures, and Hoberg and Phillips (2010) use text-based analysis of 10K product descriptions to measure similarity across firms. These papers all view relatedness as having positive
economic effects. We start our paper by revisiting the concept of relatedness and suggesting
the segment distance variable in Anjos and Fracassi (2011)—based on the overall architecture
of input-output flows—as a proxy for the inverse of relatedness. The logic of other relatedness measures notwithstanding, we believe our measure is an appropriate proxy for the
value-creation potential of a particular combination of organizational skills in a diversified
business, and we argue this in more detail in the main body of the paper.
The paper proceeds as follows. Section 2 presents some initial evidence on segment
distance and the value of diversified firms. Section 3 develops the theoretical setup, which
entails a model for the relationship between segment distance and static/flow synergies; and
a model for the process through which diversification activity occurs and firm boundaries
change. Section 4 calibrates the dynamic model and presents the main results of the paper.
Section 5 concludes. An appendix contains all proofs and summary statistics.
upper bound of 20% corresponds to a diversified firm with segments at the ideal distance, at the time the
diversifying merger occurs.
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2

Motivating data

2.1

The segment-distance variable

Our basic conceptual approach follows from standard economics, in that we view firms as
possessing a collection of different types of productive capital (resources), which are combined in order to generate output. Our main argument builds on the idea that a similarity,
or distance, measure across resources can be constructed, and that such distance is economically meaningful. Being more precise, we take the following threefold view (detailed in the
model section): (i) organizational resources, or skills, are critical in terms of firm profitability
and value; (ii) the right combination of organizational skills is important, and in particular
resource distance within the firm matters; (iii) merger activity and corporate diversification
are important forms of achieving the right combination of organizational skills. By organizational skills we mean some combination of managerial talent and the different forms
of firm-specific organizational capital—arising from learning curves in a specific business
context—that accumulates over time.
The form of capital we have in mind is summarized by a firm’s ability to efficiently operate
in a certain business context, and, unlike the relatedness approach from other authors, it
does not necessarily require that two sectors are technologically similar: for example, one can
envision a management team of a particular company A being effective operating a division
in sector B, if the two sectors are importantly affected by what happens to industry C; even
if A and B are neither rivals nor have a direct supply-chain relationship.
The question then is: how to measure similarity across organizational resources? From
an empirical standpoint, the challenge is to obtain a proxy that reflects the conceptual
notion elaborated above, and, at the same time, does not pick up effects related to marketpower considerations or issues related to incomplete contracting. An empirical measure that
achieves these objectives is the segment-distance variable in Anjos and Fracassi (2011). This
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paper takes a networks approach to constructing segment distance, i.e., it considers direct
and indirect linkages in the input-output space in order to determine the pairwise industry
distance for all possible pairs of industries in the economy. Using this network methodology,
a small cross-industry distance may occur because there is a strong direct customer-supplier
relationship, but also if two industries that are apparently disconnected share many of the
same customer-industries and/or many of the same supplier-industries; one could say in
the latter case that these two industries share the same business environment despite being
bilaterally disconnected. With a networks approach to distance, one can thus distinguish
the effect of proximity in organizational skills—a firm’s ability to operate efficiently in a
particular business environment—from more-standard arguments for vertical integration,
which we argue are more appropriately proxied for by the intensity of the direct connection.4
The segment distance variable, for a conglomerate, is defined as follows:
P
Seg.Dist. =

i∈I

P

j>i∧i∈I lij

M (M − 1)/2

,

(1)

where I denotes the set of industries a diversified firm participates in, M is the size of this
set, and lij the length of the shortest path between industries i and j. This shortest path
is computed by considering the overall industry network of the economy, and this is why
indirect linkages matter. The reader is referred to Anjos and Fracassi (2011) for further
details.

2.2

Segment distance and conglomerate value

One of the distinctive features of the model we develop is that segment distance determines
the size of diversification-associated synergies. If this assumption holds true in data, then
one should in principle observe a relationship between segment distance and firm value.
4

And indeed, Ahern and Harford (2012) show empirically that the intensity in bilateral input-output
flows is an important determinant of cross-industry merger activity.
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In this section we make a first pass in documenting this relationship, using data on U.S.
firms from 1990 to 2008. Our key independent variable, segment distance, is computed
using the detailed input-output tables for the year 1997, approximately the middle of the
sample period. Our key dependent variable is conglomerate excess value, which we compute
following Berger and Ofek (1995), as do many other papers on corporate diversification. This
variable corresponds to the log-difference of the conglomerate’s Tobin’s Q and the Tobin’s
Q of a similar portfolio of specialized firms; the idea behind this variable is to control for
industry-specific valuation patterns. Summary statistics are presented in table A.5 in the
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Figure 1: Segment Distance and Excess Value. The left panel shows conglomerate average excess
value, conditional on segment-distance class. The right panel shows segment-distance distribution. Excess
value is defined as the log-difference between the Tobin’s Q of a conglomerate and the Tobin’s Q of a
similar portfolio of specialized firms, following Berger and Ofek (1995). Segment Distance is the average
input-output-based distance across conglomerate segments, following Anjos and Fracassi (2011).

The left panel in figure 1 shows the empirical association between segment distance and
conglomerate valuation, plotting in-sample average excess value for ten segment-distance
intervals. It is perhaps puzzling that excess value is on average negative for every segmentdistance class—the celebrated diversification discount—but actually our model accommodates this feature even though firms are rational value maximizers and diversification synergies are positive. The relationship between segment distance and firm value is economically
significant; for example, going from the 20-th segment-distance decile to the 80-th decile cor-
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responds to an increase of approximately 13% in average firm value, as measured by Tobin’s
Q.
The right panel of figure 1 shows that most conglomerates display a relatively low segment
distance, at least if one takes into account the apparent gains of operating at higher distances
suggested by the relationship between segment distance and excess value. Admittedly, many
endogeneity concerns could drive these results, but it is surprising to find conglomerates
operating in “unrelated”—i.e., distant—businesses being the ones that on average draw the
most synergies; this certainly stands in contrast with the early consensus on the effect of
relatedness on firm value. However, our model shows that it is precisely when firms cluster
at low distances that one should expect to observe a positive association between segment
distance and excess value. Furthermore, this is also the instance where—according to our
model—it is highly likely that segment distance is inefficiently low from a social welfare
perspective.
The simplistic analysis in the left panel of figure 1 is naturally subject to many endogeneity concerns. Whereas we cannot address all of these, we can rule out some simple alternative
explanations that would render the association spurious. Table 1 conducts a multivariate
regression analysis, with excess value as the dependent variable, where we investigate how
robust the segment distance effect is.
Specification (1) in table 1 presents the correlation between segment distance and excess
value, but now controlling for year fixed effects; model (2) adds firm fixed effects. In both
models a positive association between segment distance and excess value is still present.
Specification (3) adds control variables that are common in the diversification literature:
number of segments and number of related segments (the relatedness measure in Berger and
Ofek (1995)). It also includes a vertical relatedness measure, computed following Fan and
Lang (2000), which allows us to differentiate our story from more-standard arguments related
to vertical integration. We note that the vertical relatedness loads only on the intensity of
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Table 1: Excess Value and Segment Distance. The dependent variable is Excess Value, defined as the
log-difference between the Tobin’s Q of a conglomerate and the Tobin’s Q of a similar portfolio of specialized
firms, following Berger and Ofek (1995). The table presents ordinary least squares regression coefficients and
robust t-statistics clustered at the conglomerate level. The main explanatory variable is Segment Distance,
defined as the average level of binary distance for every possible pair of industries that the conglomerate
participates in, using the 6-digit Input-Output industry classification system. All variables are defined in
detail in the appendix. A constant is included in each specification but not reported in the table. Inclusion
of fixed effects is indicated at the end. Significance at 10%, 5%, and 1%, is indicated by *, **, and ***.

(1)
Segment Distance
N. Segments
Related Segments
Vert. Relatedness
Excess Centrality
Log Assets
EBIT/Sales
CAPEX/Sales
Year FE
Firm FE
R2
Obs.

(2)

(3)

(4)

(5)

(6)

0.004*** 0.005* 0.002* 0.005*
0.002* 0.005**
(3.39) (1.85) (1.71) (1.81)
(1.67) (1.99)
-0.015 -0.095*** 0.002 -0.075***
(-1.07) (-4.37)
(0.15) (-3.48)
0.052** 0.041
0.065** 0.035
(2.00) (0.97)
(2.47) (0.81)
-0.002
0.072
-0.001
0.072
(-0.99) (1.20) (-0.76) (1.19)
1.563** 2.243*** 1.618** 1.935**
(2.26) (2.62)
(2.28) (2.22)
-0.019** -0.163***
(-2.49) (-7.23)
-0.005** -0.001
(-2.35) (-0.58)
0.003
0.052**
(0.76) (2.29)
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
No
Yes
No
Yes
0.014
0.020 0.018
0.031
0.024
0.053
7,892
7,892 7,892
7,892
7,590
7,590

direct bilateral links. Finally, model (3) also includes the excess centrality measure in Anjos
and Fracassi (2011), which captures a conglomerate’s informational advantage relative to
specialized firms. Once more, the coefficient of segment distance remains statistically and
economically significant, and this is also true once firm fixed effects are added (model (4)).
Specifications (5) and (6) add financial variables that are popular in regression approaches
to corporate diversification, and the segment-distance effect still obtains.
The multivariate regression approach establishes that the association between segment
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distance and excess value is not driven by other firm characteristics that have been documented to also affect firm value. It is perhaps worthwhile to emphasize that the segmentdistance effect survives the inclusion of firm fixed effects. This allows us to rule out an
explanation based on persistent managerial skill or unobserved organizational capital, where
better firms are the ones that simultaneously are more profitable running their businesses
and also have more ability to evaluate merger/expansion opportunities at a distance.5
It is interesting to note that according to table 1 vertical relatedness does not seem
to generate higher firm valuations. This does not mean, however, that firms do not take
advantage from vertical relatedness: it is perfectly consistent with firms competing away all
potential gains associated with vertical integration.

3

Model setup

This section contains our theoretical setup. The setup is built in the spirit of many dynamic
models in economics; there is an equilibrium model for flow payoffs which is embedded in a
dynamic setup. We start by developing the static equilibrium model for flow payoffs (section
3.1), and afterwards we develop the search-and-matching approach to diversifying activity
(section 3.2). The solution to the model is presented in section 3.3.

3.1

Flow payoffs (static setup)

The economy comprises a continuum of business units (henceforth BUs), where BU i is
characterized by a location αi on a circle with measure 1.6 The different locations in the
circle represent, in a simplified way, the different industries in the economy; or, more precisely,
the type of skills/competences/capital that is mostly associated with each industry. We refer
5

With the caveat that time-varying managerial skills or firm organizational capital could still render our
results spurious.
6
The advantage of working with a circle (instead of a line, for example) is that this makes the solution
to the matching model very tractable, given the symmetry of the circle.
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to this space of productive location as the skill-type circle.
Business units are organized either as a single-BU specialized firm or as a two-BU (or
two-segments) corporation, which we term a conglomerate. We take the organizational forms
as given for now; these are endogenized later (section 3.2). The next two subsections further
characterize the static payoffs of specialized and diversified firms.

3.1.1

Specialized firms

Each BU in the economy is presented exactly with one project, and this project is also
characterized by a location in the skill-type circle, denoted by αPi . This location represents
the ideal skill type, that is, the skill type that maximizes the project’s profitability. The
location of the project is drawn from a uniform distribution centered at αi —which implies
on average BUs are well-equipped to implement the projects they are presented with—, with
lower bound αi −σ and upper bound αi +σ. The higher σ is, the higher the uncertainty about
the ideal skill type required by projects. For tractability we assume σ < 1/4, which greatly
simplifies the analysis.7 The support of the distribution for project location corresponds to
the dashed arc in figure 2.
If BU i is organized as a specialized firm, then its profit function is given by the following
expression:
πi = 1 − φzi,Pi ,

(2)

where zi,Pi is the length of the shortest arc connecting αi and αPi , that is, the distance
between the skill type of the BU and the ideal skill type required by the project. Parameter
φ > 0 gauges the cost of project-firm mismatch. It follows then from our assumptions that
7

Tractability with low enough uncertainty about project location originates from the fact that we only
have to consider one-sided overlap in project-generating regions. The advantage of this assumption is clear
in the derivations and proofs presented in the appendix. We also believe this assumption is fairly innocuous
in terms of the main results.
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αi
αi − σ

αi + σ
support of αPi

Figure 2: Skill-type location of firms and projects.

the expected profits of a profit-maximizing single-BU firm, denoted as π0 , are given by
σ
π0 := E [πi ] = 1 − φ .
2

(3)

Finally we assume that projects cannot be traded across firms. This could be due, for
example, to adverse selection; and would be consistent with interpreting the boundaries of the
firm as information boundaries (as suggested, e.g., in Chou (2007)). The stark representation
of these informational costs (zero inside firms and infinite across firms) is made in order to
keep the model tractable; it should be interpreted as the costs being higher for information
transmission across firms, relative to information transmission inside firms.

3.1.2

Diversified firms

To keep the framework tractable, the only form of corporate diversification we consider is a
company comprising two segments. If BU i is part of the same firm as BU j, then profits
are similar to those of a specialized firm with the exception that projects can be traded
(swapped) inside the firm; and this ex-post choice is assumed to be made optimally by the
headquarters (henceforth HQ) of the multi-segment firm. We assume the HQ of a multi13

segment firm imposes additional costs on the firm, but we postpone this description until
section 3.2. This mechanism of internal project trade aims to represent the advantage of
having access to an internal pool of resources that the firm can deploy in an efficient way,
given the business environment the firm is facing (here, the “project”) and the nature of
which is imperfectly known ex ante.
Next we derive the expected (gross) profit function for a diversified firm, taking segment
distance as given. This is presented in proposition 1.
Proposition 1 The expected gross profit of a BU in a diversified firm with segments located
at distance z, denoted by π1G (z), is given by the following expressions:
1. If z ≤ σ,
π1G (z)

σ
=1−φ +φ
2



z3
z2
z
−
+
2
24σ
4σ 4


(4)

2. If σ < z ≤ 2σ,
π1G (z)



σ
z3
z2
z σ
=1−φ +φ −
+
− +
2
24σ 2 4σ 2 3

(5)

3. If z > 2σ,
π1G (z) = π0 .

(6)

Figure 3 depicts the relationship between segment distance and average division profits
and illustrates the natural ambiguity in this relationship: If distance is too low there is
little room to arbitrage realizations of low project-segment fit because segments have similar distances to any project; if distance is too high each division is always guaranteed to
be the closest to the projects it generates, so the potential for efficient transfers also vanishes. Proposition 2 shows that optimal (static) segment distance is a simple proportion of
execution-fit uncertainty σ, which is intuitive.
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Proposition 2 The optimal distance between segments, z ∗ , is given by

√ 
z∗ = σ 2 − 2 ,

(7)

with associated expected BU profit of

π1G (z ∗ )

√

2−4
.
= 1 + φσ
6

(8)

If σ is interpreted as a measure of the inverse of specialization, then an increase in
specialization (lower σ) would imply that diversified firms should become more specialized
too, that is, one should observe most conglomerates with segments that are closer or less
diverse.
0.32
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Figure 3: Segment Distance and (Static) Profits. The figure plots profits π1G as a function of segment
distance z.

It is not clear which empirical relationship between segment distance and profits is implied
by this simple static model. Inspecting figure 3, one can see that the association should
be positive if most firms cluster around low segment distances; if, on the other extreme,
firms are evenly distributed from 0 to 1/2, then actually the average relationship between
15

segment distance and value would be negative. The fact that our static model predicts this
ambiguous relationship between segment distance and profits is one of the motivations for
the dynamic setup we subsequently present. This ambiguity may also explain the apparent
contradiction between the finance literature on corporate diversification, where relatedness is
usually understood to be desirable; and the management and economic-networks literatures,
who claim that economic agents spanning distant environments—“brokers”—actually draw
significant rents therefrom (see Burt (2005) or Jackson (2008) for a review of these topics).
Comparing the two plots in figure 3 one observes that the relationship between segment
distance and profits is proportional to σ. As long as the ratio φ/σ is constant, the maximal
value of synergies is the same (see proposition 2). Therefore, holding the ratio φ/σ constant,
it would not be possible to distinguish between an economy where σ is high—as in the dashed
curve of figure 3—and the distribution of firms has support [0, 1/2] from an economy with
low σ—as in the solid curve of figure 3—but the distribution of firms has support [0, 1/4].8
This point is important for our calibration, where given the argument just outlined we set
σ at an arbitrary level.

3.2
3.2.1

Dynamics
Matching technology

We now complete our setup, by considering a dynamic continuous-time economy comprising
a continuum of infinitely-lived business units (BUs) uniformly located on the circle of skill
types, with a gross profit rate given by the static model developed in the previous section.
For simplicity we assume that all BUs have one unit of overall resources/capacity (one project
at a time in the model), and so profits and value can be understood as normalized by size.
Comparing our approach to the standard neoclassical model of production, we make the
assumptions that all firms have the same scale and that adjustment costs are infinite. While
8

The caveat to this statement is that if σ has a clear direct empirical counterpart, then this no longer
applies. This is not the case in our model.
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these assumptions are extreme and unrealistic, we note however that the segment-distance
effect seems robust, or at least partly invariant, to including firm size and other characteristics
in the multivariate regression approach in section 2. This gives us some justification for the
omission of these firm characteristics in our dynamic model.
There is an exogenous continuously-compounded discount rate denoted by r and all
agents are risk-neutral. The key aspect of how we consider changes in firms’ boundaries is
that these happen only via merger and spin-off activity. In particular, a multi-segment firm
is the product of two specialized firms that at some point in the past found it optimal to
merge. For simplicity, we assume the firm splits and refocuses according to some exogenous
event. We believe that modeling diversification as driven entirely by merger and spin-off
activity—admittedly a stark simplification—is intuitive and not entirely unrealistic. For
example, in Graham, Lemmon, and Wolf (2002) almost two thirds of the firms that increase
the number of segments implement this strategy via acquisition. Also, many diversifying
mergers are later divested (Ravenscraft and Scherer, 1987; Kaplan and Weisbach, 1992;
Campa and Kedia, 2002; Basu, 2010).
We model mergers according to the search-and-matching models pioneered in labor economics (Diamond, 1993; Mortensen and Pissarides, 1994), an approach taken in other finance
papers as well (Rhodes-Kropf and Robinson, 2008). Anjos (2010) develops a dynamic model
of diversification and refocus in this spirit, which our approach also partially builds on.
Each pair of extant specialized firms may be presented with a potential merger opportunity according to a Poisson process with intensity λ0 . If a meeting between two specialized
firms occurs, a merger happens as long as it creates value, i.e., there are no frictions associated with the merger decision process (e.g., bargaining); surplus is shared equally across
merging partners. Mergers are reversed according to an exogenous Poisson process with
intensity λ1 .
An important ingredient of the model is how to specify the segment distance at which
17

matches occur. With the caveat that equilibrium has not yet been defined, if one focuses
on symmetric equilibria then it makes sense that whatever technology determines the distribution of segment distance, this technology should be independent of specific locations
in the circle; since all locations in the circle end up with a similar mass of business units,
and moreover a similar mass of specialized and diversified firms. Based on this rationale,
we specify that, conditional on a merger opportunity arising, the distance between the two
segments be drawn from a truncated negative exponential with support [0, 1/2], represented
by the following density function m(z)

m(z) =

θe−θz
,
1 − e−θ/2

(9)

with θ > 0. This density is represented in figure 4. The intuition for this distribution is that
more (viable) matches tend to happen at low distances, in concert with firms being more
informed about and having more connections with other firms operating in a neighborhood
of their business environment. This density is also in line with the empirical distribution of
firms on segment distance (qualitatively).
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Figure 4: Matching Technology – Segment Distance Distribution m(z). The figure plots the two
density functions, with θ = 10 (dashed curve) and θ = 100 (solid curve).

The final component of the matching technology is a feedback effect. We assume that
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the more conglomerates operate with distant segments, the more likely it is for far-away
specialized firms to be matched. In particular we define

θ ≡ θ(z) = θ0 e−θ1 z ,

(10)

with θ0 , θ1 > 0, and where z is the average segment distance of diversified firms. Parameter
θ1 gages the extent to which z influences the matching process. The intuition for the feedback
effect is that the more conglomerates operate in somewhat directly disconnected businesses,
the more the business environment of the average specialized firm also expands. It would
also be natural to include the proportion of diversified firms as influencing this mechanism.
However, it turns out that this would not change our main results and thus we omit this
additional source of externalities (see section 4.2 below for a discussion of this issue).

3.2.2

The cost of headquarters

If a merger occurs at time t = τ and is reversed at time t = τ + , then the profit rate of the
diversified firm varies over time and is given by

π1G (zτ ) − β0 eβ1 (t−τ )

, ∀t ∈ [τ, τ + ],

(11)

where π1G is the equilibrium profit function from the static setup, i.e. equations (4)-(5), and
the second term corresponds to HQ costs. According to the expression above, HQ starts off
with some cost rate β0 , but this cost rate increases over time, at rate β1 . This aims to capture
that HQ becomes entrenched and more costly over time, and this is the way in which our
model is able to accommodate the presence of an apparent diversification discount, in the
spirit of Anjos (2010). The intuition is that most of the gains of diversification are realized
when the conglomerate is young, in the form of high cash flows paid to claim holders. For
this reason, the valuation of old conglomerates does not capture the value these firms created
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at earlier points in time, and so an apparent discount obtains.
For simplicity we assume there are no HQ costs for specialized firms, so conglomerate
HQ costs should be interpreted as the additional costs a complex diversified firm—where
internal reallocation of resources is presumably taking place—entails.

3.3

Solving the model

First let us state the individual optimization problem. Since firms decide to merge without bilateral frictions and share merger surplus equally, the optimization problem from the
perspective of business unit i is as follows:


Z

Jt = sup Et
{τ }

u∈[t,+∞]∩{[τ,τ + ]}

Z
+




e−r(u−t) π1G zsup{τ <u} − β0 eβ1 (u−sup{τ <u}) du+

−r(u−t)

e


π0 du ,

(12)

u∈[t,+∞]\{[τ,τ + ]}

where Jt is the value function of the business unit, {τ } is the set of random stopping times
at which the BU experiences a merger, τ + returns the first time after τ at which a split takes
place, and zsup{τ <t} is the distance of the two divisions inside the diversified firm.
Next we define an equilibrium in this economy that is useful for our problem.
Definition 1 (Equilibrium) A Markov Perfect Equilibrium of this economy is characterized by an unchanging proportion of specialized firms p ∈ [0, 1], a time-invariant merger
acceptance policy a∗ (z) with a∗ (z) = 1 if a meeting between two firms occurring at segment
distance z leads to merger acceptance and a∗ (z) = 0 otherwise, and it is the case that the
merger acceptance policy solves optimization problem (12).
The next proposition characterizes the equilibrium value functions for specialized and
diversified BUs.
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Proposition 3 In equilibrium, the optimal policy of specialized firms is characterized by one
of two mutually exclusive alternatives: (i) accepting merger matches with segment distance
in an interval [zL , zH ], with 0 ≤ zL ≤ zH ≤ 1/2; or (ii) rejecting all merger matches. In an
equilibrium where some merger opportunities are desirable, the value function for a business
unit inside a diversified firm, J1 , at time t, is a function of the segment distance at which
the merger took place (z) and the current duration of the merger (d := t − τ ):

J1 (z, d) =

β0
π1G (z) + λ1 J0
−
eβ1 d ,
r + λ1
r + λ1 − β1

(13)

where J0 is the value of specialized firms. The value of specialized firms J0 is a constant,
equal to π0 /r if no mergers are desirable in equilibrium. If some mergers are desirable, J0 is
characterized as
"
1
r + λ1
λ0 q
J0 =
π0 +
r r + λ1 + λ0 q
r + λ1 + λ0 q

πG
1 − β0

1
1−

β1
r+λ1

!#
,

(14)

where q is the probability of merger acceptance and π G
1 the average BU gross profit rate
(conditional on the merger acceptance region):
Z

zH

q :=

m(z) dz

(15)

zL

πG
1

Z

zH

:=
zL

m(z) G
π1 (z) dz
q

(16)

Equation (14) describes the equilibrium value of specialized firms, and can be interpreted
as the present value of a lifetime average cash-flow rate. This average cash-flow rate is a
function of the specialized cash-flow rate π0 and an average “time-adjusted” cash-flow rate
of diversified BU’s, given by the term

πG
1 − β0

1
1−
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β1
r+λ1

.

The above term increases in the average gross profit of diversified BUs, and decreases in
starting HQ costs β0 and the rate at which these costs grow β1 . In equation (14), what
determines the weight of the specialized cash-flow rate, relative to the diversified cash-flow
rate, is how frequent mergers and break-ups are, which is influenced by λ0 , λ1 , and q. The
discount rate also matters for the weighting, since as r grows the state that matters the most
for value is the current one, where the firm is specialized.
It is also important to note that the value of specialized firms embeds the option value
of becoming a new diversified firm. This point is quite relevant for our analysis, since the
excess value measure does not correspond to this timing and this is why an apparent discount
appears. We also note how the dynamic approach shows that using the value of specialized
firms as benchmarks for determining the payoff to diversification may unjustly understate
this payoff; since the value of specialized firms already reflects the option value associated
with diversification gains.
Proposition 4 establishes the threshold for the efficiency gains of diversification such that
mergers take place in this economy.
Proposition 4 There exists a threshold W , defined as

W := √

6β0

2−1 1−

β1
r+λ1

,

(17)

such that in equilibrium q > 0 if and only if φσ > W .
The result in the proposition above shows that mergers only take place if either the
location of projects is highly uncertain (high σ) or the cost of BU-project misfit is high (φ). As
derived in the static-setup section, the advantage of a conglomerate is to be able to optimize
ex-post the BU-project assignment (representing resource reallocation), an option assumed
to be unavailable to specialized firms. These benefits of diversification are compared to its
costs, gaged by initial HQ cost β0 , and the rate at which this cost grows β1 . Interestingly,
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this rate of growth is less relevant for the diversification trade-off whenever interest rates
r are high, or if conglomerates break up often for exogenous reasons (high λ1 ). So in this
model, knowing ex ante that the conglomerate will last little actually fosters diversification,
which is perhaps counter-intuitive.
Propositions 5 and 6 characterize two magnitudes that are important for the calibration
exercise. Proposition 3 characterizes the equilibrium proportion of diversified firms in the
economy, which intuitively depends on match and break-up rates, as well as the merger
acceptance probability.
Proposition 5 In equilibrium, the proportion of diversified firms in the economy is given
by
p=

λ1
,
λ1 + λ0 q

(18)

with q being the merger acceptance probability defined in equation (15).
Proposition 4 further illustrates why and how a diversification discount obtains in this
economy, where the average value of diversified firms may become arbitrarily negative (even
though diversifying mergers are ex ante rational). The crucial determinant of the discount is
the relationship between the break-up rate λ1 and the rate at which HQ costs grow β1 . For
average firm values not to become too low, it needs to be the case that break-ups happen
often enough early enough, such that HQ costs remain low.
Proposition 6 If λ1 > β1 , the average value of diversified firms in the economy is given by

E[J1 ] =

πG
β0 λ1
1 + λ1 J0
,
−
r + λ1
(λ1 − β1 )(r + λ1 − β1 )

(19)

otherwise E[J1 ] = −∞.
The model is solved numerically (details available from the authors), but it can be established that the equilibrium is unique.
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Proposition 7 The equilibrium specified in definition 1 always exists and is unique.

4

Results

This section addresses our main research question: Are conglomerates under-diversified in
equilibrium? Our approach has two main steps. First, section 4.1 performs a baseline
calibration of the dynamic model, assuming the externality channel is shut down, i.e. θ1 = 0.
Second, and given the observed equilibrium inferred from the baseline calibration, we assess
for different levels of θ1 what the optimal outcome would be and how far the equilibrium
is therefrom. Our main findings are that segment distance is on average too low compared
to the optimum, although the model also implies that the efficiency loss should be low.
Part of what makes these results interesting is that the theoretical model does allow for
conglomerates to be over-diversified and for the externality channel to have a big impact
in the differential between firm value in equilibrium and firm value at the optimum; this is
shown in section 4.4. However, these alternative predictions are not borne out by data, at
least in light of our calibration approach.

4.1

Baseline calibration

The data we use for the baseline calibration is the same used in the regressions in section 2.
Summary statistics are presented in the appendix. There are a total of eight parameters to
calibrate: r, θ0 , λ0 , λ1 , β0 , β1 , φ, and σ. As explained above we set θ1 = 0 in this baseline
calibration.
A subset of the parameters are calibrated outside the model. We set the discount rate
at 10%, which seems reasonable for the average firm in the economy. We set λ1 = 0.1,
which implies that on average diversified firms last 10 years before splitting. While we do
not have a very precise measure for this variable, Basu (2010) finds that about one third
of diversifying firms reverse this decision in four years, which thus serves as a lower bound.
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We perform a sensitivity analysis of our results in section 4.3, which somewhat mitigates the
fact that some parameters are hard to calibrate precisely, as is the case for λ1 ; results are
robust at least to moderate changes in parameters.
As explained in section 3.1, it would be hard to separately identify σ, which determines
the location of positive synergies in the z space, from the location of the distribution of
matches m(z);9 so we opt to do a calibration where everything is relative to σ, which we
arbitrarily set at 0.2. Finally, we use the value of specialized firms to pin down φ. In data,
the value of specialized firms (per unit of capital) has an average of 2.70. We want to obtain
something that is close to this but we note that there is no cash flow growth in our model, so
it seems natural to target a relatively more conservative magnitude, let us conjecture close
to 2. This reasoning helps us pick φ, which we set at 8; this yields a lower bound for the
value of specialized firms of
1 − 8 0.2
π0
2
=
= 2.
r
0.10
We verify later that the option value component is not too big and that the calibrated J0 is
indeed close to 2. We note that if we added constant growth to our model, say at 2% per
annum, then a Tobin’s Q of 2 with no growth is comparable to
0.1 × 2
= 2.5,
0.1 − 0.02

(20)

which is close to 2.70, its data counterpart.
We are left with four parameters to calibrate: θ0 , λ0 , β0 , and β1 . We use four moments
from data in order to identify these parameters. The first is the proportion of diversified firms.
In our dataset, the percentage of book assets belonging to specialized firms corresponds to
approximately 65% of total asset value. Thus we target p = 0.65. The other three moments
we choose are the level, slope, and curvature of the relationship between excess value and
9

See figure 3 and related text.
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segment distance; in order to make data and model comparable, we define this relationship
in terms of segment-distance deciles. Table 2 summarizes the choice of parameters. Our
calibration is able to match data well, in the sense that we obtain p = 0.66, and figure 5
shows that we match the quadratic association between segment distance and excess value
with a good fit. Just for reference, the average excess value in our data is −0.25 (the apparent
diversification discount), and the model generates a counterpart of −0.26.
Table 2: Calibrated parameters. The table shows the magnitude of each model parameter used in the
baseline calibration.

Parameter Value
r
0.1
θ0
18.2
θ1
0
λ0
0.073
λ1
0.1
β0
0.0125
β1
0.0873
φ
8
σ
0.2

0.00

0.00
-0.05

y = -0.002x2 + 0.0441x - 0.4276

-0.05
Excess Value

-0.10
Excess Value

y = -0.0021x2 + 0.0406x - 0.3995

-0.10

-0.15
-0.20
-0.25
-0.30

-0.15
-0.20
-0.25
-0.30

-0.35

-0.35

-0.40

-0.40
-0.45

-0.45
1

2
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7
8
Segment Distance decile
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8
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9
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Figure 5: Segment Distance and Excess Value – Data (Left) and Model (Right); Baseline
Calibration. The left panel shows the empirical relationship between segment-distance deciles and excess
value; excess value is defined as the log-difference between the Tobin’s Q of a conglomerate and the Tobin’s Q
of a similar portfolio of specialized firms, following Berger and Ofek (1995); segment Distance is the average
input-output-based distance across conglomerate segments, following Anjos and Fracassi (2011). The right
panel shows the equivalent relationship in the model, under the baseline calibration.

Finally the baseline calibration delivers a value for specialized firms of J0 = 2.112, which
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implies that the value of the option to diversify is about 5% (0.112/2.112 − 1)), since the
value of specialized firms without this option is simply π0 /r, in our case 2. If we consider
a diversified firm that just obtained a match at the ideal segment distance, then corporate
diversification accounts for a more sizable proportion of firm value, approximately 20% at
the time the merger is executed (i.e., when HQ costs are at its lowest). This is illustrated in
figure 6; where we plot the value of diversified firms at the time of the merger (J1 (z, 0)).
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Figure 6: Conglomerate Value at Time of Merger; Baseline Calibration. The figure plots the
value of diversified firms in the merger acceptance region [zL , zH ], at the moment where the merger takes
place.

Naturally older diversified firms have values that are below J0 , and even below 2, but that
is not at all informative about the value of diversification; these firms simply already paid out
whatever value they were adding from being diversified and given some frictions (reducedform in the model, via the exogenous split) it is not simple/easy to break them apart into
specialized firms. In our model refocusing adds value at some point, but management is
assumed to be entrenched and such deals do not always happen. We believe this is very
much in the spirit of earlier diversification literature, with the difference that it is still the
case that corporate diversification is, frictions notwithstanding, an important and valuable
economic activity.
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4.2

Optimal segment distance

Without specific information about the extent of the externality channel, that is, θ1 in the
model, all equilibria characterized by the equation below are observationally equivalent,
including the baseline calibration we just performed:

θ0 = θ0 |baseline eθ1 z|baseline ,

(21)

for all θ1 ≥ 0. Our strategy is thus to investigate how various levels of θ1 would affect the
optimal outcome in terms of segment distance, but subject to equation (21), i.e. what is
observed. For the purposes of our analysis we define optimal outcome as the open loop solution to the specialized firm’s optimization problem (diversified firms do not make decisions
in our model). This is the solution that would be implemented if all decision makers had a
technology that allowed them to commit for all future periods to a particular diversification
policy, here a segment-distance region where mergers are accepted. With the caveat that
the solutions to our model imply a steady-state, maximizing the value of J0 , the value of
specialized firms, is what best approximates the definition of maximizing ex-ante welfare;
also note that increasing J0 via a different merger policy immediately implies that the value
of all diversified firms is higher as well, as per equation (13). Figure 7 contains the results.
The left panel of figure 7 shows the value of specialized firms for each θ1 scenario, normalized by the value of specialized firms in the baseline calibration. Not surprisingly, firm
value increases when the externality is higher. However, the magnitude of the increase is
quantitatively not very significant, always below 1%. This outcome holds in a sensitivity
analysis of the calibration (see section 4.3). This result notwithstanding, we note that the
theoretical model does allow for the size of the inefficiency to be relevant (see section 4.4.2);
but at least in light of our data and calibration procedure, such instance does not seem to
be the case.
The right panel of figure 7 shows that the optimal segment distance may be significantly
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Figure 7: Main Results. The left panel plots the value of specialized firms, J0 , for each level of θ1 , and
normalized by the baseline-calibration magnitude of J0 (2.112). The right panel plots the average segment
distance z of the economy, for each level of θ1 , also normalized by the baseline-calibration level of z (0.0694).

higher than the equilibrium outcome, at least for high enough θ1 . The upper bound for the
differential occurs at an intermediate level of θ1 , where the optimal z is approximately 60%
higher than the baseline calibration, where z is in the order of 0.07. The non-monotonic
behavior of the optimal z occurs because when θ1 is significantly high, increases in average
segment distance may actually overshoot the ideal m(z), in the sense that too many matches
at the right tail occur; and in this region synergies no longer exist.
A final note on the results in figure 7 is that although we only show the analysis for
θ1 ≤ 20, this already implies an extremely disperse m(z)—in fact, close to uniform—for large
enough z. In that sense θ1 = 20 is almost surely too high from an empirical perspective,
since even if all conglomerates operated at maximum distance (z = 1/2), it does not seem
reasonable to assume that this would lead to uniformly distributed matches in the segmentdistance space.
In the analysis above we did not consider the role that the proportion of diversified firms
itself (1 − p) could play in the externality mechanism. Indeed, it is reasonable to assume that
this magnitude would also influence the matching process of specialized firms. However, p
does not seem to change much (at least compared to z) and thus to make exposition easier we
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omitted this channel. For reference, p stays within the interval [0.64, 0.68] for the scenarios
of θ1 analyzed above.

4.3

Sensitivity analysis of main results

This section performs a sensitivity analysis of the main result. The approach is to vary
each by parameter by 20% above and below the baseline calibration.10 The parameters are
changed one at a time; so this exercise also works as a comparative statics analysis. Results
are shown in table 3.
Table 3: Sensitivity analysis. The table shows one-by-one parameter changes, with a low and high scenario for each parameter, relative to the baseline calibration. In general, the high (low) scenario corresponds
to (−)20% relative to the baseline, with the exception of the low scenario for λ1 and the high scenario for
β1 , due to a technical restriction. The table shows the equilibrium magnitudes that obtain under each case:
value of specialized firms J0 , proportion of specialized firms p, coefficients of regression of excess value on
segment-distance deciles (C1 is intercept, C2 is linear coefficient, C3 is quadratic coefficient), and average
segment distance z. The table also shows the optimum J0 and p with θ1 = 10.

Parameter
r = 0.08
r = 0.12
θ0 = 14.6
θ0 = 21.8
λ0 = 0.0584
λ0 = 0.0876
λ1 = 0.0900
λ1 = 0.1200
β0 = 0.0100
β0 = 0.0150
β1 = 0.0698
β1 = 0.0950
φ = 6.4
φ = 9.6

J0
2.65
1.76
2.12
2.10
2.09
2.13
2.11
2.11
2.12
2.10
2.12
2.11
3.68
0.54

p
0.67
0.67
0.65
0.67
0.70
0.62
0.64
0.70
0.65
0.67
0.65
0.66
0.67
0.65

Equilibrium
C1
C2
C3
-0.38 0.04 -0.0019
-0.41 0.04 -0.0023
-0.41 0.05 -0.0036
-0.39 0.03 -0.0009
-0.40 0.04 -0.0021
-0.40 0.04 -0.0021
-1.89 0.04 -0.0019
-0.16 0.04 -0.0020
-0.33 0.04 -0.0021
-0.47 0.04 -0.0021
-0.15 0.04 -0.0022
-1.11 0.04 -0.0020
-0.22 0.02 -0.0010
-1.59 0.19 -0.0099

z
0.071
0.068
0.078
0.062
0.069
0.070
0.070
0.068
0.068
0.071
0.068
0.070
0.072
0.068

Optimum
J0
z
2.66 0.110
1.76 0.118
2.13 0.096
2.11 0.118
2.10 0.111
2.14 0.107
2.12 0.109
2.11 0.111
2.13 0.111
2.11 0.112
2.13 0.109
2.12 0.109
3.69 0.098
0.55 0.113

Table 3 shows, for each scenario, what magnitudes obtain in equilibrium: the value of
10

Two exceptions are the low scenario for λ1 , where this parameter is set at 0.09 and the high scenario
for β1 , where this parameter is set at 0.095. The reason for these exceptions is that there is a technical
restriction β1 < λ1 (see appendix for details).
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specialized firms J0 , the proportion of specialized firms p, the coefficients of the regression
of excess value on segment-distance deciles shown in figure 5 (C1 is the intercept, C2 is the
linear coefficient, and C3 is the quadratic coefficient), and average segment distance z. The
table also shows segment distance and J0 at the optimum, for the case where θ1 = 10. The
main takeaway of the table in terms of our key results is that although some magnitudes
do change considerably when parameters are changed, it is still the case that (i) segment
distance is too low in equilibrium; and (ii) efficiency losses are small.
The table also helps understand the role each parameter plays in the model and how it
is pinned down by moments in data. The risk-free rate r mainly influences equilibrium firm
value, with little impact in other observable dimensions of the equilibrium. The baseline level
of dispersion in firm matches, gaged by parameter θ0 , mainly influences—at least locally—
the curvature of the relationship between segment distance and excess value. λ0 and λ1 , the
parameters governing the rate of matches of specialized firms and the rate of break-up of
conglomerates, importantly determine the proportion of specialized firms in the economy,
which is intuitive; it is also the case that λ1 affects the intercept of the relationship between
segment distance and excess value, that is, the level of the “discount”. This is intuitive, since
the growth in HQ costs over time, the mechanism behind the apparent discount, can only
operate if conglomerates have a big enough lifespan. β0 and β1 , which define the initial HQ
costs and the rate at which these costs grow, also influence the level of the discount as λ0 and
λ1 , but have a much lower impact in terms of p, the proportion of specialized firms. Finally
we can see that φ appears as a key variable, in that it importantly affects all equilibrium
magnitudes with the exception of p and z. Nevertheless, the main results remain unchanged.
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4.4

Alternative calibrations

4.4.1

Too-high segment distance

With our baseline calibration and the analysis of the role matching externalities play in the
inefficiency of the equilibrium, we found that the observed average segment distance was
too low. A natural question is whether the model ever predicts distance to be too high,
i.e., that conglomerates are over-diversified. This can indeed be the case when the natural
segment-distance matching function is already too disperse. We took the baseline calibration
and changed only two parameters: σ is now reduced to 0.05 (so positive synergies are now
located closer to z = 0), and φ is increased to 32 (to keep the value of synergies similar).
We denote this calibration as “alternative calibration 1”.
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Figure 8: Segment Distance and Excess Value – Data (Left) and Model (Right); Alternative
Calibration 1. The left panel shows the empirical relationship between segment-distance deciles and excess
value; excess value is defined as the log-difference between the Tobin’s Q of a conglomerate and the Tobin’s Q
of a similar portfolio of specialized firms, following Berger and Ofek (1995); segment Distance is the average
input-output-based distance across conglomerate segments, following Anjos and Fracassi (2011). The right
panel shows the equivalent relationship in the model, under alternative calibration 1. All parameters are set
at the level of the baseline calibration, except σ = 0.05 and φ = 32.

Whereas the value of specialized firms is kept at a level close to 2 as in the baseline
calibration (more precisely, at approx. 2.11), and the proportion of specialized firms is close
to 0.65 (more precisely, at approx. 0.70), figure 8 shows that the model predicts a negative
parabola in terms of the relationship between segment distance and excess value, unlike we
observed in data. The intuition is that for this alternative calibration, matches are occurring
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with high likelihood at all segment distances where synergies are positive, and thus one
observes the full spectrum of the synergy-generating function (instead of mostly the left
part, the case in the baseline calibration). It is important to note that many matches are
actually occurring in the region where no synergies exist; the merger acceptance probability
q drops to 0.59 (it is 0.70 in the baseline calibration).
For this calibration, the optimal segment distance is now lower than what obtains in
equilibrium, that is, the social planner uses the externality channel to make more matches
happen in the positive-synergy region. Whereas in equilibrium we have z = 0.028, for θ1 = 20
the optimal is z = 0.024; i.e. a decrease of almost 15%.

4.4.2

Externalities could matter

This section shows that although the baseline calibration predicts quantitatively unimportant
efficiency losses, the model does allow for the possibility of these being large. We changed
the following parameters: θ0 with θ1 = 0 is now set at 4 times its level in the baseline
calibration; λ0 is also set at 4 times its level of the baseline calibration. We denote this
calibration as “alternative calibration 2”. In equilibrium, this leads to J0 = 2.084, whereas
the optimum with θ1 = 20 leads to J0 = 2.218, an increase in value of more than 6%.
What rules out alternative calibration 2 is that the predicted segment-distance/excess-value
relationship does not exhibit a good fit with data.

5

Conclusion

This paper develops a novel approach to corporate diversification, where synergies are explicitly modeled as function of how far away conglomerate segments are, in an industry-spatial
sense. Corporate diversification takes place via merger activity and, also, the presence of
conglomerates in the economy influences the merger-opportunity generating process; the
more diversified firms there are, the more likely it is that far-away specialized firms are
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matched and presented with the opportunity to merge. Combining data and our dynamic
setup we find that it is likely that US conglomerates are under-diversified relative to the
optimal outcome, although efficiency losses seem low. Finally, our model implies that corporate diversification is an important and valuable economic activity, and that it accounts
for a sizable proportion of firm value.
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A
A.1

Appendix
Proofs

Proof of proposition 1.
First let us set, without loss of generality, αi = 0 and αj < 1/2; also recall that we are
assuming σ < 1/4. It may additionally be useful to clarify the convention we are employing
with respect to circle location, namely that N1 + x is equivalent to N2 + x, for any two
integers N1 and N2 , and all x ∈ [0, 1].
Case 1: z ≤ σ
Consider the left circle in figure A.1. Let us denote the six adjacent regions in the following
way. Starting at 0 and going clockwise until z defines region R1 ; starting at z and going
clockwise until σ defines region R2 ; and so forth. The location of the project generated by
i can occur in regions 1, 2, 5, or 6; the location of the project generated by j can occur
in regions 1, 2, 3, or 6. Since profits are linear in distance between BUs and projects, the
optimal allocation of execution is the one that minimizes total “travel” from the (assigned)
projects to each division/BU. Inspection of the different possibilities allows us to determine
the optimal policy for each case, with results shown in table A.1.


Let us take the perspective of BU i and define E zi,Pi∗ as the expected distance of αi to the
project optimally undertaken by i. This can be written as

E[zi,Pi∗ ] =

= Pr{αPi ∈ R1 } Pr{αPj ∈ R1 }E[min(zi,Pi , zi,Pj )|αPi , αPj ∈ R1 ] +


∈ R1 ∪ R6 } E[zi,Pi |αPi ∈ R1 ] +

+ Pr{αPj ∈ R6 }E[zi,Pj |αPj ∈ R6 ] + 1 − Pr{αPj

+ Pr{αPi ∈ R2 } Pr{αPj ∈ R1 }E[zi,Pj |αPj ∈ R1 ] +



+ Pr{αPj ∈ R6 }E[zi,Pj |αPj ∈ R6 ] + 1 − Pr{αPj ∈ R1 ∪ R6 } E[zi,Pi |αPi
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∈ R2 ] +

Case 1: z ≤ σ
z−σ 0
R6

Case 2: z > σ
0

R1
R2

−σ

R6

z

R5

z−σ
R1
R2

−σ

σ

σ
R3
z

R3

R4

R4

R5

z+σ

z+σ
Figure A.1: Splitting the circle into regions. In the left example, σ = 0.2 and z = 0.15. In the right
example, σ = 0.2 and z = 0.25.

+ Pr{αPi ∈ R5 }E[zi,Pi |αPi ∈ R5 ] + Pr{αPi ∈ R6 }E[zi,Pi |αPi ∈ R6 ].

(A.1)

The expression (as a function of parameters) of each of the components in equation (A.1) is
presented in table A.2.
We are omitting the explicit integration procedures, since all conditional distributions are
uniform (in the relevant region), so probabilities and expected distances are generally simple functions of (region) arc length; the slightly more complex case is the computation of
E[min(zi,Pi , zj,Pj )|...], where we used a standard result on order statistics for random variables
drawn from independent uniform distributions.A.1
Inserting the expressions from table A.2 into equation (A.1), and after a few steps of algebra,
A.1

The expected value of the k −th order statistic for a sequence of n independent uniform random variables
on the unit interval is given by
k
.
n+k
In our case, k = 1 and n = 2 (the two projects), and the random variables have support [0, z], which yields
E[min(zi,Pi , zj,Pj )|...] = z/3.
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Location of αPi
R1
R1
R1
R1
R2
R2
R2
R2
R5
R5
R5
R5
R6
R6
R6
R6

Location of αPj
R1
R2
R3
R6
R1
R2
R3
R6
R1
R2
R3
R6
R1
R2
R3
R6

Optimal allocation policy
Swap if and only if αPj < αPi .
Never swap.
Never swap.
Always swap.
Always swap.
Indifferent (no swap assumed).
Indifferent (no swap assumed).
Always swap.
Never swap.
Never swap.
Never swap.
Indifferent (no swap assumed).
Never swap.
Never swap.
Never swap.
Indifferent (no swap assumed).

Table A.1: Optimal allocation policy (swap/no-swap) when two projects occur, as a function of project
location; with z ≤ σ.

one obtains


E zi,Pi∗ =


1
−z 3 + 6σz 2 − 6σ 2 z + 12σ 3 ,
2
24σ

(A.2)

which implies equation (4) in the proposition.
Case 2: z > σ
For this case let us make the additional assumption that z ≤ 2σ. This assumption is made
without loss of generality, since for z > 2σ there cannot be any gains from diversification
and the two-division conglomerate is simply a collection of two specialized business units,
each undertaking its own projects (this corresponds to equation (6) in the proposition). Let
us again partition the circle into six regions, depicted in the right of figure A.1. Similarly as
in the previous case, we define region R1 as the arc between 0 and z − σ, region R2 as the
arc between z − σ and σ, and so on. The location of the project generated by i can occur in
regions 1, 2, or 3; the location of the project generated by j can occur in region 2, 3, or 4.
Table A.3 shows the optimal execution policy for each scenario.
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Item

Expression

Pr{αPi ∈ R1 }

z
2σ

Pr{αPj ∈ R1 }

z
2σ

E[min(zi,Pi , zj,Pj )|αPi , αPj ∈ R1 ]

z
3

Pr{αPj ∈ R6 }

σ−z
2σ

E[zi,Pj |αPj ∈ R6 ]

σ−z
2

E[zi,Pi |αPi ∈ R1 ]

z
2
σ−z
2σ

Pr{αPi ∈ R2 }
E[zi,Pj |αPj ∈ R1 ]

z
2

E[zi,Pi |αPi ∈ R2 ]

z+σ
2
z
2σ

Pr{αPi ∈ R5 }
E[zi,Pi |αPi ∈ R5 ]

2σ−z
2

Pr{αPi ∈ R6 }

σ−z
2σ

E[zi,Pi |αPi ∈ R6 ]

σ−z
2

Table A.2: Auxiliary table for derivation of equation (A.2).

Again let us take the position of BU i; we can then write

E[zi,Pi∗ ] =
= Pr{αPi ∈ R1 }E[zi,Pi |αPi ∈ R1 ] + Pr{αPi ∈ R6 }E[zi,Pi |αPi ∈ R6 ]

+ Pr{αPi ∈ R2 } Pr{αPj ∈ R2 }E[min(zi,Pi , zi,Pj )|αPi , αPj ∈ R2 ] +

+ (1 − Pr{αPi ∈ R2 }) E[zi,Pi |αPi ∈ R2 ] .

(A.3)

The expression of each of the components in equation (A.3) is presented in table A.4.
Inserting the expressions from table A.4 into equation (A.3), and after a few steps of algebra,
one obtains


E zi,Pi∗ =


1
3
2
2
3
z
−
6σz
+
12σ
z
+
4σ
,
24σ 2
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(A.4)

Location of αPi
R1
R1
R1
R2
R2
R2
R6
R6
R6

Location of αPj
R2
R3
R4
R2
R3
R4
R2
R3
R4

Optimal allocation policy
Never swap.
Never swap.
Never swap.
Swap if and only if αPj < αPi .
Never swap.
Never swap.
Never swap.
Never swap.
Never swap.

Table A.3: Optimal allocation policy (swap/no-swap) when two projects occur, as a function of project
location; with z > σ.

Item

Expression

Pr{αPi ∈ R1 }

z−σ
2σ

E[zi,Pi |αPi ∈ R1 ]

z−σ
2

Pr{αPi ∈ R6 }

1
2

E[zi,Pi |αPi ∈ R6 ]

σ
2

Pr{αPi ∈ R2 }

2σ−z
2σ

Pr{αPj ∈ R2 }

2σ−z
2σ

E[min(zi,Pi , zj,Pj )|αPi , αPj ∈ R2 ]

2z−σ
3
z
2

E[zi,Pi |αPi ∈ R2 ]

Table A.4: Auxiliary table for derivation of equation (A.4).

which implies expression (5) in the proposition.
Proof of proposition 2.
Let us start by conjecturing that the optimal segment distance is smaller than σ. Then we
need to obtain the first-order condition with respect to equation (4), which is
z2
z
1
−
+ = 0 ⇔ z 2 − 4zσ + 2σ 2 = 0.
2
8σ
2σ 4
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The two roots of the above quadratic are given by, after a few steps of algebra,

√ 
z =σ 2± 2 .

The root with the plus sign before the square root term cannot be a solution, since it would
imply z ∗ ≥ 2σ. Therefore we are left with the other root, i.e. equation (7) in the proposition.
The next step in the proof is to verify our initial conjecture that the optimal z cannot lie in
the second branch of the value function. To prove this, it is sufficient to show that equation
(5) is never upward-sloping in its domain:

−

z
1
z2
+
− ≤ 0 ⇔ z 2 − 4σz + 4σ 2 ≥ 0 ⇔ (z − 2σ)2 ≥ 0,
2
8σ
2σ 2

which concludes the proof.
Proof of proposition 3.
[Note: To understand the derivations below, it may be useful to recall that a random variable
following a Poisson process with intensity x is realized over the next time infinitesimal dt
with probability x dt.]
We focus on the equilibrium where mergers take place in equilibrium (the other case is
trivial). The solution to the firm’s optimization problem (12) is a simple application in real
options theory, where the exercise threshold corresponds to a minimum level for the cash-flow
rate of a diversified BU. This minimum cash-flow rate maps onto a region [zL , zH ] around
the static optimum z ∗ ; and where in particular π1G (zL ) = π1G (zH ).
The solution to the problem described in expression (12), given financial markets’ equilibrium, needs to verify the following conditions:



 rJ1 (z, t, τ ) dt = π1G (z) − β0 eβ1 (t−τ ) dt + Et [dJt ],


rJ0 dt = π0 dt + Et [dJt ]
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(A.5)
(A.6)

Equation (A.5) can be transformed into an ordinary differential equation (and where for
notational simplicity we set τ = 0):

rJ1 (z, t) dt = π1G (z) dt + λ1 dt [J0 − J1 (z, t)] + (1 − λ1 dt)
J1 (z, t)(r + λ1 ) −

∂J1 (z, t)
dt ⇔
∂t


∂J1 (z, t)
+ β0 eβ1 t − π1G (z) + λ1 J0 = 0
∂t

(A.7)

The economically-meaningful solution for the differential equation takes the form

J1 (z, t) = A1 + A2 eβ1 t ,

(A.8)

where A1 and A2 are constants. Using expression (A.8) and inserting it into the differential
equation (A.7), one easily pins down A1 and A2 :

A1 =
A2 =

−β0
r + λ1 − β1
 G 
π (z)
r 1r
+ λ1 J0
r + λ1

This completes the derivation of the expression for J1 in the proposition.
Equation A.6 can also be expressed as a (trivial) functional equation:

rJ0 dt = π0 dt + λ0 dt q {E[J1 (z, t + dt)|z ∈ [z, z]] − J0 } + (1 − λ0 dt q) 0 dt ⇔
J0 (r + λ0 q) = π0 + λ0 q {E[J1 (z, t + dt)|z ∈ [z, z]]} ⇔
J0 =

1
(π0 + λ0 q {E[J1 (z, t + dt)|z ∈ [z, z]]})
r + λ0 q

(A.9)

where q is the probability of merger acceptance, conditional on a match taking place, defined
in the proposition. Combining equation (A.9) and equation (13) yields expression (14).
Proof of proposition 4.
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Let us start with the sufficiency argument. If q = 0 then no specialized firm ever wants to
merge, even in the best possible case, i.e. a match where z = z ∗ . We also know that in this
economy J0 = π0 /r. Combining this with the optimality of the decision not to merge in the
best possible case, we have the following condition:

J1 (z ∗ , 0) ≤

π G (z ∗ ) + λ1 πr0
π0
β0
π0
⇔ 1
−
≤ ,
r
r + λ1
r + λ1 − β1
r

where we used equation (13). Replacing π0 and π1G (z ∗ ) by their expressions as a function of
primitives σ and φ (equations (3) and (8)); and after a few steps of algebra, yields the result
φσ ≤ W . For the necessity part of the proof we note that q = 0 could not be an equilibrium
if φσ > W , since, by the argument above, there would be some mergers worth executing
(which is inconsistent with q = 0). Since, by proposition 7 an equilibrium always exists, it
must be the case that q > 0 holds in equilibrium.
Proof of proposition 5.
Since in equilibrium the distribution of firms is stationary, it needs to be the case that the
mass of specialized firms becoming diversified over an infinitesimal dt, λ0 q dt, be the same
as the mass of firms refocusing, which is (1 − p)λ1 dt. Simplification of this equality yields
the expression in the proposition.
Proof of proposition 6.
For all diversified firms operating at segment distance z, the distribution of ages follows a
negative exponential distribution with parameter λ1 (the break-up rate of conglomerates).
It follows that
Z ∞
π1G (z̃) + λ1 J0
β0
E[J1 (z, d)|z = z̃] =
−
eβ1 s λ1 e−λ1 s ds =
r + λ1
r + λ1 − β1 0
π G (z̃) + λ1 J0
β0 λ1
= 1
−
.
r + λ1
(λ1 − β1 )(r + λ1 − β1 )
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Integrating over all possible z̃ yields the result in the proposition.
Proof of proposition 7.
First note that the equilibrium exists and is unique for φσ ≤ W , where W is defined in
proposition 4. In this simple equilibrium, irrespective of starting history with some conglomerates or not, the steady state comprises all firms being specialized (i.e. p = 1). Next
let us establish that an equilibrium always exists for φσ > W . The optimality condition that
needs to be verified is given by the standard dynamic-programming principle:

a∗ (z) = 1 ⇔ J1 (z, d = 0) ≥ J0 ,

which implies equilibrium zL and zH such that

J1 (zL , 0) = J1 (zH , 0) = J0 .

Using expressions (14) and (13), further manipulation yields (focusing on zL without loss of
generality)


β0
λ1
β0
π1G (zL )
= J0 r ⇔
−
= J0 1 −
⇔ π1G (zL ) −
β1
r + λ1
r + λ1 − β1
r + λ1
1 − r+λ
1
!
β0
r + λ1
1
λ0 q
G
G
π 1 − β0
(A.10)
π1 (zL ) −
=
π0 +
β1
β1
r + λ1 + λ0 q
r + λ1 + λ0 q
1 − r+λ
1 − r+λ
1
1
One can always find a z0 such that
π1G (z0 ) −

β0
= π0 ,
β1
1 − r+λ
1

since we are analyzing the case φσ > W . Then we can write (A.10) as

π1G (zL )

β0
−
β1
1 − r+λ
1

r + λ1
=
r + λ1 + λ0 q
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π1G (z0 )

− β0

1
1−

β1
r+λ1

!
+

λ0 q
+
r + λ1 + λ0 q

πG
1

− β0

1

!

⇔
β1
1 − r+λ
1
r + λ1
λ0 q
π1G (zL ) =
π1G (z0 ) +
πG
r + λ1 + λ0 q
r + λ1 + λ0 q 1

(A.11)

G ∗
∗
Noting that π1G (zL ) ≤ π G
1 ≤ π1 (z ), then continuity implies the existence of zL ∈ [z0 , z ] that

satisfies equation (A.11). Continuity also implies the existence of zH such that π1G (zH ) =
π1G (zL ). Uniqueness follows from continuity and the fact that the equilibrium is unique at
φσ ≤ W .

A.2

Definitions of variables

• Capital Expenditures (CAPEX): Funds used for additions to PP&E, excluding amounts
arising from acquisitions (Source: CAPEX variable in COMPUSTAT).
• Earnings Before Interest and Taxes (EBIT): Net Sales, minus Cost of Goods Sold minus
Selling, General & Administrative Expenses minus Depreciation and Amortization
(Source: EBIT variable in COMPUSTAT).
• Excess Value: The log-difference between the Tobin’s Q of a conglomerate and the
assets-weighted Tobin’s Q of a similar portfolio of specialized firms, using the 6-digit
Input-Output industry classification system (Source: CRSP, COMPUSTAT, BEA, and
Authors’ Calculations).
• Number of Segments: The number of unique segments of a conglomerate using the 6digit Input-Output industry classification system (Source: COMPUSTAT SEGMENTS
and BEA).
• Related Segments: The number of unique segments of a conglomerate using the 6-digit
Input-Output industry classification system, minus the number of unique segments of
a conglomerate using the 3-digit Input-Output industry classification system, defined
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as in Berger and Ofek (1995) (Source: COMPUSTAT SEGMENTS and BEA).
• Return on Assets (ROA): The sum of current Income Before Extraordinary Items (IB)
and current Total Interest and related Expenses (XINT), divided by the value of Total
Assets (AT) at the beginning of the year (Source: COMPUSTAT).
• Sales: Gross sales reduced by cash discounts, trade discounts, and returned sales
(Source: SALE variable in COMPUSTAT).
• Segment Distance: the distance between any two industries the conglomerate participates in, averaged across all pairs (Source: COMPUSTAT SEGMENTS, BEA, and
Authors’ Calculations).
• Tobin’s Q: The sum of total assets (AT) minus the book value of equity (BE) plus
the market capitalization (Stock Price at the end of the year (PRCC F) times the
number of shares outstanding (CSHO)), divided by the total assets (AT) (Source:
COMPUSTAT).
• Total Assets: The total assets of a company (Source: AT variable in COMPUSTAT).
• Vertical Relatedness: Constructed following Fan and Lang (2000). Measures the average input-output flow intensity (in Anjos and Fracassi (2011)) between each of the
conglomerate’s non-primary segments and the conglomerate’s primary segment; averaged over all non-primary segments. (Source: COMPUSTAT SEGMENTS, BEA, and
Authors’ Calculations).
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A.3

Summary statistics of dataset

Table A.5: Summary Statistics. The table presents means, standard deviations, percentiles, and the
number of observations for each variable. Excess Value is defined as the log-difference between the Tobin’s
Q of a conglomerate and the Tobin’s Q of a similar portfolio of specialized firms, following Berger and Ofek
(1995). Segment Distance is defined as the average distance for all possible pairs of segments participated
by the conglomerate, using the industry distance definition from Anjos and Fracassi (2011). N. Segments is
the number of segments in the conglomerate, using the 6-digit Input-Output industry classification system.
Related Segments is measured as the difference between the number of segments of a conglomerate using
the 6-digit Input-Output industry classification system and the unique number of segments using the 3-digit
Input-Output industry classification system. All variables are defined in detail in the appendix.

Panel A: Conglomerates’ Data
Mean

Median

St.Dev.

5-th Perc.

95-th Perc.

Obs.

Tobin’s Q

1.64

1.24

1.63

0.78

3.49

7,947

Excess Value

-0.25

-0.26

0.65

-1.25

0.82

7,892

Segment Distance

9.78

7.34

9.82

0.27

27.00

7,926

N. Segments

2.53

2.00

0.85

2.00

4.00

7,926

Related Segments

0.26

0.00

0.53

0.00

1.00

7,926

EBIT/Sales

-0.14

0.06

5.95

-0.37

0.23

7,734

CAPEX/Sales

0.13

0.05

0.99

0.01

0.39

7,854

Total Assets ($MM)

3,484

400

11,683

8

16,462

7,947

Panel B: Single-Segment Firms’ Data
Mean

Median

St.Dev.

5-th Perc.

95-th Perc.

Obs.

Tobin’s Q

2.70

1.64

3.35

0.77

8.03

69,729

EBIT/Sales

-6.29

0.03

170.80

-5.42

0.27

64,393

CAPEX/Sales

1.09

0.04

45.57

0.00

0.81

68,689

Total Assets ($MM)

742

67

3,585

2

2,682

69,729
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