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This article proposes a new explanation for the large cross-sectional variation in
the excess values of diversified firms. The model applies the idea of shareholders’
limited liability affecting firms’ output market strategies to the analysis of financial
and operating choices of conglomerates. The inability of conglomerates to commit
to unconstrained optimal operating strategies, following from the lack of flexibility
in choosing their divisions’ capital structures, reduces their value. Thus, the model
highlights a new type of inefficiency of the conglomerate organizational structure,
which is suboptimal financing. The predictions of the model are generally supported
by the data. (JEL G32, G34, L13)

The valuation of diversified firms (conglomerates) that operate divisions
in multiple industries has attracted significant attention in recent years.
Early evidence suggests that conglomerates are discounted, on average,
relative to their single-division rivals (e.g., Lang and Stulz (1994), Berger
and Ofek (1995), Lins and Servaes (1999), and Klein (2001)). More recent
studies show that carefully controlling for the endogeneity of the decision
to diversify reduces conglomerate discounts and, in some cases, results in
diversification premiums (e.g., Campa and Kedia (2002) and Villalonga
(2003, 2004)).

Regardless of whether conglomerates trade at a discount or premium
on average, there is no debate about the existence of a large cross-sectional
variation in conglomerate discounts/premiums. All of the studies above
have found that some diversified firms trade at substantial discounts, while
others trade at sizeable premiums.

The variation in conglomerates’ excess values is due to various costs
and benefits of diversification. The benefits are numerous. Economies of
scope can allow greater operating efficiency. The convexity of the tax
code creates tax advantages that follow from a smoother profit stream.
Diversification can mitigate Myers (1977) underinvestment problem by
creating larger internal capital markets (see Stulz (1990)), reduce the
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likelihood of bankruptcy (see Lewellen (1971)), and enhance divisions’
ability to prey on their rivals (see Bolton and Scharfstein (1990)).

The costs of conglomeration follow from various agency conflicts
between firms’ managers and shareholders, to which conglomerates
are especially susceptible. The agency problems include the free cash
flow problem (see Jensen (1986, 1988)), managerial risk aversion (see
Amihud and Lev (1981)), rent seeking by divisional managers that causes
investment distortions (see Scharfstein and Stein (2000)), and influence
costs that can lead to inefficient transfers among conglomerates’ divisions
(see Rajan, Servaes and Zingales (2000)). In addition, diversification can
serve managers’ empire building objectives, given the antitrust opposition
to horizontal and vertical mergers.

In this article I propose another cost of conglomeration. Unlike the
agency-related costs, it does not rely on the differences between the
objective functions of firms’ shareholders and managers. In my model,
the managers maximize shareholder value, but the combined value of
the conglomerate’s divisions is still lower than the combined value of its
stand-alone rivals that possess the same technology and the same market
power as the conglomerate’s divisions.

The model is based on the limited liability literature that examines the
links between firms’ capital structures and their product market decisions.
Limited liability causes a firm to pursue a riskier output strategy that
increases returns in good states, while reducing returns in bad states. In
the presence of debt, the debtholders own all the claims to the firm’s
assets in bankrupt states. Knowing that, the managers, acting in the
shareholders’ interests, do not take the reduction in the firm’s returns in
bankrupt states into account when choosing its product market strategy.
Therefore, the firm’s financial structure serves as a pre-commitment to a
more aggressive behavior in the product markets and affects the optimal
output market strategies of its rivals. Hence, debt financing may have
a strategic advantage if the distortion of the firm’s operating strategy
influences the product market choices of the firm’s rivals in a way that
benefits the firm.

The magnitude of the strategic benefit of debt financing depends on
the degree to which firms’ product market strategies affect their industry
rivals. As a consequence, a firm’s optimal capital structure is related to the
competitive structure of the industry in which it operates. A conglomerate
operating in several industries with different competitive structures loses
the ability to choose separate capital structures that maximize the values
of each of its divisions. Unlike a single-division firm, the conglomerate
chooses a common debt level that affects the product market strategies
of each of its divisions. The divisions’ optimal operating strategies are
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constrained by this common debt level. This results in the diversified firm
being discounted despite optimal operation after conglomeration.!

Thus, the main idea of the article is that conglomerates, whose divisions’
value functions are identical to those of their single-division rivals,
optimally choose product market strategies that are different from those
of the stand-alone firms. In other words, the conglomerate organizational
structure has a cost of not allowing the diversified firms to fine-tune
their capital structures in order to fully use the strategic benefit of debt
and pursue first-best operating strategies. The value loss following from
employing these second-best operating strategies is the strategic cost of
diversification.

My model is different from the agency models mentioned above in
that it is based on the inefficient financing that is a feature of the
conglomerate organizational structure, rather than on the inefficient
investment following from various agency conflicts. Thus, the first
contribution of this article is identifying another source of inefficiency
of the conglomerate organizational structure. The second contribution is
relating the conglomerates’ excess values to the variation in the extent
of competitive interaction in their industries. The extent of competitive
interaction in an industry determines that industry’s optimal leverage. The
larger the differences among the unconstrained optimal capital structures
of the conglomerate’s divisions, the larger the deviation of the joint capital
structure from each division’s optimum, the larger the distortion in the
divisions’ operating strategies, and the lower the diversified firm’s excess
value.

The article’s third contribution is an attempt to reconcile the
existence of conglomerate discounts with the positive market reactions
to announcements of conglomerate acquisitions, while not relying on
agency conflicts or on the ex ante inferiority of diversifying firms. The
direct effect of the decision to diversify is on the combined value of
the merging firms. It can be positive or negative, depending on whether
the benefits of diversification more than offset its strategic and other
costs. If the managers of the merging firms act in the best interest of the
firms’ shareholders, conglomeration should happen only when its benefits
outweigh its costs. The indirect effect of the decision to diversify is on
the merging firms’ product market rivals, which serve as a benchmark
for valuing the diversified firm. This indirect effect can be larger than the
direct effect on the combined value of the merging firms. Therefore, we can
observe a situation in which conglomeration increases the merging firms’
combined value but results in an ex post discount because the combined
value of the rivals increases even more.

I discuss below various alternatives to a firm-wide common debt level and argue that none of the potential
remedies can solve the inefficient financing problem.
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The remainder of this article is organized as follows. The next section
contains a brief review of the literature on the valuation of diversified firms
and on the limited liability effect of debt. Section 2 starts by developing
a simple framework for analyzing the relation between the competitive
structure of an industry and its participants’ optimal capital structures.
This framework is then extended to an analysis of the strategies and
valuation of a firm that operates divisions in more than one industry.
Section 2 also contains a discussion of why it is impossible to solve the
inefficient conglomerate financing problem through allowing division-
specific debt, intra-firm borrowing or performance-dependent executive
compensation contracts. Section 3 describes an algorithm for gauging
the extent of strategic interaction among firms in an industry and
develops empirical proxies for the variation in competitive interaction
in a conglomerate’s industries. Section 4 tests the model’s predictions
using segment reporting data. Section 5 provides empirical tests using
data on conglomerate mergers and acquisitions. Section 6 summarizes the
theoretical and empirical findings and concludes. Proofs are provided in
the Appendix.

. Related Literature

1.1 Valuation of conglomerates and market reaction to conglomerate
acquisitions

As mentioned in the introduction, there is an ongoing debate regarding the
average diversification discount/premium. This debate notwithstanding,
there is no question that there are plenty of diversified firms trading
at discounts. However, the trade-off between the costs and benefits
of diversification implies that if the objectives of firms’ managers
and shareholders are aligned ex ante (prior to conglomeration), then
conglomeration should only occur when its benefits outweigh its costs.
The empirical evidence on the market reaction to announcements of
conglomerate acquisitions suggests that the merging firms’ managers
indeed act in the shareholders’ interests. For example, Graham, Lemmon
and Wolf (2002) document the mean bidder’s and target’s combined
abnormal return of 3% on announcements of conglomerate acquisitions
in the 80s and 90s and Matsusaka (1993) reports that the announcement
returns were positive during the 60s and close to zero in the 70s.?

There are anumber of models that attempt to reconcile the diversification
discounts with the positive market reactions to announcements of
conglomerate acquisitions. The general argument is that the conglomerate
discounts occur in an equilibrium in which diversification enhances firm

In addition, Billett and Mauer (2000) find that the market usually reacts favorably to announcements of
tracking stock, which may be an alternative to spinning off divisions. This evidence implies a favorable
reaction to the preservation of diversification.
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value, while some conglomerates appear discounted. In Burch, Nanda
and Narayanan (2004), the conglomerate discounts follow from a weaker
competitive position of firms that choose to diversify.? Similarly, in Gomes
and Livdan (2004), less productive firms are more likely to diversify. In
Maksimovic and Phillips (2002), as a firm’s returns within an industry
decrease, the firm limits its growth within that industry and moves into
other industries. The optimal number and size of industry segments the
firm operates depend on its comparative advantages across industries.

These explanations for why some conglomerates trade at discounts rely
on the idea that the discounts reflect the characteristics of firms that
choose to diversify. These firms can be discounted prior to conglomeration
because of an inferior market position or poorer investment opportunities.
Empirically, however, it is not clear whether diversifying firms are ex ante
inferior to their industry peers. For example, Lang and Stulz (1994) do not
find that diversifying firms are poor performers relative to their industry
rivals. Schoar (2002) provides evidence that diversified firms are more
productive than specialized firms.*

Unlike the aforementioned studies, my model is not based on the ex ante
inferiority of diversifying firms. Instead, it highlights the organizational
inefficiency of the conglomerate structure that does not allow divisions
to choose optimal divisional capital structures, resulting in a value loss.
The model brings together the conglomerate valuation literature and
the limited liability literature, which establishes the link between firms’
financial strategies and their product market strategies. The limited liability
literature is discussed next.

1.2 Limited liability and product market competition

A growing literature, starting with the work of Titman (1984), Brander and
Lewis (1986), and Poitevin (1989), examines the effects of the interaction
among firms in the output markets on their financial and operating choices.
Because of the limited liability, debt commits a firm to a riskier output
strategy, which, in turn, can affect the optimal product market strategies
of the firm’s rivals, potentially benefiting the firm.

Models that are based on the idea that the choice of debt in the first stage
of the game serves as a commitment to subsequent output strategies in the
second stage, in which the product market competition takes place, have
traditionally been developed in the Cournot-type quantity competition
setting. These models include the seminal work of Brander and Lewis

Diversification adds value by allowing firms to shift resources between industries. The ability to shift
resources is more important for firms with a lower ability to respond to industry shocks.

On the other hand, Graham, Lemmon and Wolf (2002), Servaes (1996), and Villalonga (2004) find that
targets in conglomerate mergers are usually discounted prior to their acquisition. In addition, Maksimovic
and Phillips (2002) report that the productivity of single-business firms’ is significantly higher than the
productivity of conglomerates.
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(1986), as well as studies by Maksimovic (1988) and Glazer (1994). In
the framework of Cournot competition, debt commits firms to a more
aggressive product market behavior (higher quantity choices), and the
equilibrium debt levels are positive, even in the presence of the agency
costs of debt and in the absence of the tax-related or other benefits of debt.

Alternative frameworks of oligopolistic competition are Bertrand-type
price competition (see Showalter, (1995)) and capacity-price competition
(see Schuhmacher, (2001)). Showalter shows that in the case of price
competition, firms choose debt in equilibrium if the uncertainty is demand-
related. In contrast, when costs are uncertain, debt carries a strategic
disadvantage and is not chosen in equilibrium. Schuhmacher demonstrates
the opposite result for the case of capacity-price competition. When
demand conditions are uncertain, firms do not use debt, while in the case
of uncertain costs, firms choose positive debt levels.

The aforementioned limited liability models show the conceptual
difference between the optimal choice of debt in a perfectly competitive
environment and in an environment where the strategic interaction among
rivals is present. However, they do not explicitly examine the links between
the extent of competitive interaction among firms in an industry, their
optimal leverage, and the aggressiveness of their operating strategies.
These links are established in the next section. They are then applied to
the analysis of conglomerates’ strategies and valuation.

. The Model of Strategic Cost of Diversification

In this Section 1 first develop a single-industry framework for analyzing
the relation between the extent of competitive interaction among firms and
their equilibrium financial and operating strategies.> Next, I extend the one-
industry model to two industries and analyze the financial and operating
choices of a conglomerate that operates divisions in both industries. The
model demonstrates that, ceteris paribus, the conglomerate organizational
structure results in an inefficient financing that leads to suboptimal product
market strategies and a value loss. Finally, I discuss why division-specific
financing, intra-firm debt or executive compensation contracts are unable
to solve the inefficient financing problem.

2.1 Competitive interaction, leverage, and product market strategies

2.1.1 Setup. The model has one period that is divided into two stages.
In the first stage, firms simultaneously choose their financial structures.
In the second stage, firms observe their rivals’ financial structures and

The single-industry model is a concise version of the model in Lyandres (2006), where the relation between
the extent of competitive interaction in firms’ product markets and their leverage ratios is examined
theoretically and empirically.
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simultaneously choose their output market strategies, which determine the
distributions of their cash flows. Each firm then observes the realization
of its cash flow, which determines whether it is solvent or it defaults. If a
firm is solvent, it repays its debt and distributes the residual cash flow to
its shareholders. The model is based on the following assumptions.

Assumption 1. Managers’ objectives

At both stages of the game, managers act in the interests of their firm’s
shareholders.

Assumption 2. Industry structure

There are two firms in the industry. The competitive interaction between
them is summarized by the “interaction parameter”’, —1 < r < 1, which
measures the extent to which the firms’ output strategies affect their rival’s
value. If r > 0, then the firms compete in strategic substitutes, while for
r < 0, the competition is in strategic complements. (Strategic substitutes
and complements are defined by whether a more “aggressive” strategy
by a firm lowers or raises its rival’s marginal profits.) This setup allows
examining the effects of the extent of competitive interaction on the firms’
financial and operating decisions, as opposed to concentrating on the
number of firms operating in the industry, which is one of the possible
determinants of the degree of interaction.

Assumption 3. First stage

In the first stage of the game, each firm chooses the face value of its
debt maturing at the end of the game, denoted F; for firm i = {1, 2}.
Debt is assumed to be fairly priced. The proceeds from the debt issues are
immediately distributed to the shareholders. Since the managers maximize
shareholder value, each firm chooses its debt level with the objective of
maximizing its total ex ante value, while taking its own and its rival’s
subsequent output market strategies into account.

Assumption 4. Second stage

In the second stage of the game, each firm makes its output market
choices, summarized by the variable ¢; for firm i, ¢; € (F;, 1].° Specifically,
firm 1 receives the cash flow of ¢; with probability 1 — ¢; — rc; and 0 with
probability ¢; + rc¢p, and similarly for firm 2. Since the managers act in
the shareholders’ interests, in the second stage they maximize the residual
shareholder value because debt has already been issued and the proceeds
distributed to the sharcholders.

As shown below, the constraint ¢; > F; is required to ensure nonzero expected payoff to firm i’s
shareholders.

1907



The Review of Financial Studies [ v 20 n 52007

Higher ¢; increases firm i’s cash flow in the solvent state and also
increases the probability of zero cash flow, leading to default. It is, thus,
interpreted as the choice of the aggressiveness of the firm’s product market
strategy. In addition to affecting the distribution of firm i’s cash flow, ¢;
impacts the default probability of firm i’s competitor, thus influencing the
rival’s optimal operating strategy, which indirectly affects firm i’s value.
The model is not restricted to a specific type of oligopolistic competition. If
the competition is in strategic substitutes (complements), then increasing
¢; increases (reduces) the probability of firm i’s rival’s default.

The assumption on the distribution of the firms’ cash flows can be
interpreted as follows. Assume that each firm faces a stochastic shock
to its cash flow, z;, which is distributed uniformly between 0 and 1. The
choice of ¢; determines the threshold of the realization of the shock,
above which firm i is solvent and receives the cash flow equaling ;.
Then, firm 1’s default threshold and the probability of its default are
T\ = prob(zy < T1) = ¢ + rca, and similarly for firm 2.

Assumption 5. Risk-free discount rate and risk neutrality

The risk-free discount rate is zero and all agents are risk-neutral. Zero
risk-free rate, risk neutrality, zero cash flow in the bankrupt state, and the
fair pricing of debt imply that the market value of firm 1’s debt at the time
of issuance (the ex ante value of debt), D1, equals its face value times the
probability of firm 1 being solvent.

Di=[l—-ci—re]Fi (1)

Similarly, the value of firm 1’s equity after the debt has been issued and
distributed to the shareholders, E;, equals

Ei=[l—ci —reller — Fil 2

and the combined value of firm 1’s debt and equity, given its own and its
rival’s operating choices, is

Vi=[l—ci—ree 3)

and similarly for D,, E», and V>.

2.1.2 Solution and discussion. The game will be solved by finding
a subgame perfect equilibrium, in which I first determine the firms’
equilibrium second-stage choices (product market strategies) conditional
on the first-stage choices (debt levels). I then find the equilibrium debt
levels that maximize firm values, while taking subsequent equilibrium
output market strategies into account. The strategic effect of debt follows
from the fact that after the debt levels have been chosen, each firm takes
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only the cash flow in the solvent state into account when it chooses its
operating strategy.

In the second stage of the game, each firm’s manager maximizes the
firm’s equity value in (2) with respect to its operating strategy, conditional
on its rival operating strategy and on its own previously chosen debt level:

ci(c2, F1) = arg max (E)
Fi=c1=<1

=arg max ([l —ci —re]ler — Fi]) 4)
Fi<ci<1

and similarly for firm 2. The solution of Equation (4) results in the
two firms’ reaction functions in operating strategies, whose intersection
determines the second stage equilibrium product market strategies,
CT(Fl, F») and CEF(Fl, ).

In the first stage, each firm maximizes its overall value in Equation (3)
with respect to its own debt level, conditional on its rival’s debt level:

F{(F,) = argmax (V) = argmax
F1>0 F1>0

([1 = c{(F1, B) — rs(Fr, B)] ¢ (F1, Fa) )

for firm 1, and similarly for firm 2.

The solution of Equation (5) provides the two firms’ reaction functions
in debt levels. Their intersection determines the first-stage equilibrium debt
levels. Solving the two-step maximization problem leads to the following
result, which establishes the relation between the firms’ equilibrium
financing choices and the extent of competitive interaction in their
industries.

Proposition 1. There exists a unique stable equilibrium in the firms’ debt
levels. The firms’ equilibrium leverage ratios are increasing in the absolute
value of the interaction parameter, |r|. The equilibrium face values of the
firms’ debt and their leverage ratios approach zero as r approaches zero.

The intuition for this result is straightforward. The absolute value of the
interaction parameter determines the degree of influence of a firm’s oper-
ating strategy on its rival’s value function and on its resulting operating
choice. This is true regardless of whether the competition is in strategic
substitutes or in complements. The higher the absolute value of the inter-
action parameter, the larger the strategic benefit of debt. Thus, increasing
the interaction parameter when it is positive and decreasing it when it is
negative results in higher equilibrium debt levels and leverage ratios.

This result should be interpreted cautiously. Positive equilibrium debt
levels and leverage ratios, following from the strategic benefit of debt, are
consistent with the conclusion of Brander and Lewis (1986) for the case of
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quantity competition. Proposition 1 is also in line with the positive equi-
librium debt levels in some of the parametrizations of price competition in
Showalter (1995) and capacity-price competition in Schuhmacher (2001).
Itis, however, inconsistent with other parametrizations in Showalter and in
Schuhmacher, in which debt reduces the optimal aggressiveness of a firm’s
operating strategy, exhibits a strategic disadvantage, and is not chosen in
equilibrium. In the model presented here, I do not analyze the case in which
an increase in a firm’s debt level reduces the optimal aggressiveness of its
strategy. An implicit assumption of the model is that an increase in a firm’s
debt level raises the aggressiveness of its own operating strategy regardless
of whether the firm competes in strategic substitutes or in strategic com-
plements. Thus, the result in Proposition 1 would not hold in a setting
in which an increase in debt reduces the firm’s optimal aggressiveness, as
in some parametrizations in Showalter and in Schuhmacher. The correct
interpretation of the model is that whenever an increase in debt causes an
increase in the optimal aggressiveness of the firm’s operating strategy, debt
carries a strategic benefit, which is increasing in the extent of competitive
interaction among product market rivals. Thus, if the strategic effect of
debt is positive, the firms’ optimal leverage ratios are increasing in the
extent of interaction among them.

An empirical prediction following from Proposition 1 is that the extent
of competitive interaction in a firm’s industry is expected to be positively
related to the optimal leverage ratios of firms operating in it. Lyandres
(2006) tests this prediction while employing proxies similar to those
described in Section 4 below, and finds a strong empirical support for it.
This is comforting, given that the model of the cross-sectional variation in
the valuation of conglomerates, developed in the next subsection, is based
on the result in Proposition 1.

2.2 Inefficient financing and the valuation of diversified firms

In this Section I extend the single-industry framework to examine financial
and operating choices of a diversified firm operating in more than one
industry.

2.2.1 Setup. The extension to multiple industries requires additional
assumptions.

Assumption 6. Competition in strategic substitutes

The possibility of debt causing a reduction in the aggressiveness of a
firm’s own operating strategy can emerge only in the case of competition in
strategic complements (price competition or capacity-price competition).
Thus, in this Section 1 restrict the model to the case of competition in
strategic substitutes, for which the result in Proposition 1 is robust.
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Assumption 7. Two industries

There are two industries: industry A and industry B, characterized by the
interaction parameters 0 <r4 < 1 and 0 < rp < 1 respectively (positive
interaction parameters correspond to competition in strategic substitutes).
Each of the two industries consists of two firms, denoted Al, A2, Bl1,
and B2. Their operating strategies are denoted by cai, ca2, cp1, and cp2
respectively. Firms A1 and B1 operate as stand-alone firms. Firms A2 and
B2 form a conglomerate, firm 2, and maximize their combined value.

Assumption 8. Conglomerate’s debt

The conglomerate chooses a firm-wide debt level with the face value F.
The debt is backed by the cash flows of both divisions, A2 and B2.

Assumption 9. Correlation between shocks to conglomerate’s divisions

The conglomerate’s financial and operating strategies depend on the
correlation between the shocks and the cash flows of its two divisions,
za and zp. I assume that z4 and zp are distributed uniformly between
0 and 1 with the correlation coefficient, p 45, equaling —1. While perfect
negative correlation between the shocks and the divisions’ cash flows is
unrealistic, this assumption has an important advantage. The basic driving
force behind the model’s results is that when the shock to a division’s
cash flow is unfavorable, the other division is responsible for repaying the
firm’s total debt. As shown below, perfect negative correlation results in
a situation in which the two divisions cannot receive positive cash flows
simultaneously. Thus, p,z = —1 maximizes the proportion of cases in
which a division is solely responsible for the overall conglomerate’s debt
and highlights the intuition behind the results.’

2.2.2 Solution and discussion. The solution of the two-industry model
follows the same logic as the solution of the one-industry model in
Section 3.1.2. The next proposition shows that when the shocks to the
conglomerate’s divisions are perfectly negatively correlated, the divisions
never receive positive cash flows simultaneously.

Proposition 2. If p,p = —1, then the probability of firms/divisions Al, A2,
B1, and B2 receiving positive cash flows never exceeds % in equilibrium,
regardless of their own and their rivals’ debt levels.

Another advantage of the assumption of perfect negative correlation between the shocks to the divisions’
cash flows is that, unlike any other correlation coefficient, it allows a closed-form solution of the model.
However, a numerical solution of the model for the case of p4p = 0, available upon request, shows that
all the qualitative results are robust to the choice of p4p.
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It follows from Proposition 2 that only three states of the conglomerate’s
cash flows are possible: the cash flow of division A2 is positive, while the
one of division B2 is zero; the cash flow of B2 is positive, while the one of
A2 is zero; the cash flows of both divisions equal zero. Thus, each division
is fully responsible for repaying the conglomerate’s debt when its cash
flow shock is favorable. This means that the optimal operating strategies
of the two divisions are independent of each other, and the value of the
conglomerate’s debt is given by

Dy =[1 —caz —racail F2 +[1 —cpa —rpepi] P (6)
The value of its equity is
Ey =[1 —caz —racatllcar — Fo] +[1 — cpa — rpepillepa — F2] - (7)
and its overall value is
Vo =[l —cax —racai]lcaz +[1 —cp2 — rpepilen (®)

In the second stage of the game, each firm chooses its product
market strategy with the objective of maximizing its shareholders’ residual
expected cash flow given its rivals’ operating strategies and its own debt
level. The conglomerate’s optimization problems are:

Chalcar, Fr) = arg F7glca§<l(E2)
2=CA2=

=arg max ([1 —ca —racaillcaz — F2]) and
Fy<cp=<l

cpy(cpl, F2) = arg max (E)
Fy=<cpy=l

=arg max ([1 —cp»—rpepi]lepr — F2)) ©)
Fy<cpy<1

The optimization problem of the single-division firms is given in
Equation (4).

In the first stage of the game, each firm maximizes its overall value with
respect to its debt level, while taking into account its own and its rivals’
subsequent operating choices. The optimal debt level of the conglomerate
is given by

Fy (Fa1, Fp1) = argmax(V2) = argmax
F>>0 F>>0
([1 = 4o (Far, F2) — rach(Fa1, F2)] iy (Far, F2)
+[1 = cga(Fp1, F2) = rpciy (Fp1, F2)] cpy(Fp1, F2)) (10

where ¢y, (Fa1, F2), ¢ij,(Fa1, F2), ¢,(Fp1, F2) and c},(Fp, F>) are the
firms’ second-stage equilibrium operating choices, conditional on their
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own and their rivals’ debt levels. The single-division firms’ optimal debt
levels are determined as in Equation (5).

In order to simplify the exposition, I report the results in this section
graphically.® T first summarize the results and then provide the intuition
for them. Figure 1 plots the equilibrium excess value of the conglomerate,
defined as the natural logarithm of the ratio of the equilibrium value of the
conglomerate, V., and the combined equilibrium value of the stand-alone
firms, V3, + V},

V*
ExValue = In [ﬁ}
a1 Vg
as a function of the interaction parameters, r4 and rg. Figure 1 illustrates
the following result:

Proposition 3. (1) Forrs # rp, the conglomerate’s equilibrium value, V5, is
lower than the sum of the stand-alone firms’ values, V¥, + V3,. Forry =rp,
Vi=Vi+ Vi

(2) The conglomerate’s excess value, ln[ is decreasing in the

vy
VitV I
absolute value of the difference between ra and rg.

Conglomeration affects not only the values of the diversified firm’s
divisions but also the values of its single-division rivals. Figure 2 depicts
the ratio of the equilibrium combined value of the stand-alone firms A1l
and B1 following the formation of the conglomerate, to the combined
value of A1 and B1 prior to the merger between A2 and B2. It illustrates
the following result:

Proposition 4. For ry # rp, the equilibrium combined value of the stand-
alone firms, Vi, + V§,, increases as a result of the merger between A2 and
B2. The change in the combined value of the stand-alone firms following
the conglomerate merger is increasing in the absolute value of the difference
between r, and rp.

The intuition for the results is rather simple. The optimal debt level
that trades off the agency cost of debt and its strategic benefit depends on
the extent of competitive interaction among industry rivals. The single-
division firms are able to choose debt levels that maximize the effect of the
strategic benefit of debt net of its agency cost, given the operating choices
of the conglomerate. The latter, on the other hand, has to choose a debt
level that is common to both divisions it operates. It is, thus, unable to
fine-tune its debt to the level that is optimal for each of its industries.

The analytical proofs, which are available upon request, involve numerous manipulations of high-order
polynomials and do not add anything to understanding the intuition behind the results.
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the conglomerate's excess value
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Figure 1

The conglomerate’s excess value

This figure presents the relation between the excess value of the conglomerate, defined as the natural
logarithm of the ratio of the conglomerate’s value and the sum of the values of its single-division rivals,
and the interaction parameters of industries A and B, r4 and rp, respectively.

to their combined value before conglomeration

the combined value of stand-alone firms after conglomeration

Figure 2

The combined value of firms A1 and B1 after conglomeration relative to their combined value before
conglomeration

This figure presents the ratio of the combined value of stand-alone firms Al and B1 after the conglomerate
between A2 and B2 is formed, and the combined value of Al and B1 before the conglomerate is formed,
as a function of the interaction parameters, r4 and rg.
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The larger the difference between the interaction parameters of the two
industries, the larger the deviation of the conglomerate’s leverage from the
level that is optimal for each industry, and the more severe the value loss.

The effect of conglomeration on the value of the conglomerate’s rivals
is that the conglomerate reduces its aggressiveness in an industry with a
higher degree of competitive interaction, and increases its aggressiveness in
an industry with a lower degree of interaction. An increase (decrease) in the
conglomerate’s division’s aggressiveness is detrimental (beneficial) to the
rival’s value since the competition is assumed to be in strategic substitutes.
It turns out that the negative impact of the conglomerate merger on
the rival operating in the industry with less competitive interaction is
dominated by the positive effect on the rival operating in the industry
with more interaction. As a result, the combined value of the two stand-
alone firms increases after conglomeration. The larger the difference
between the interaction parameters, the larger the net positive effect of the
conglomerate’s suboptimal operating strategies on the combined value of
its stand-alone rivals.

Without endogenizing the decision to merge, I show in Figure 3 that it
is possible for a diversifying acquisition to create value, but also to result
in the conglomerate being discounted relative to its single-division rivals.
Assume that besides the strategic cost of diversification modeled here, other
(exogenous) benefits of diversification net of its costs equal 8. Figure 3
plots the ratio of the value of the diversified firm after conglomeration
to its value before conglomeration against the ex post conglomerate’s
excess value for different values of 8 for the extreme case of r4 = 1 and
rp = 0.9

Figure 3 can be divided into three regions. In region 1, in which 8 is low,
the costs of diversification outweigh its benefits and the conglomerate’s
excess value is negative. In region 3, where g is high, conglomeration creates
value and the excess value is positive. The interesting region in Figure 3
is region 2, in which conglomeration is beneficial to the merging firms
(i.e., the ratio of the post-conglomeration value to the pre-conglomeration
value is above one). However, at the same time, it is creating an ex post
diversification discount (i.e., the conglomerate’s excess value is negative).
The diversification discount follows from the fact that the increase in the
combined value of the nonmerging firms, A1 and Bl, is larger than the
increase in the combined value of the merging firms, A2 and B2. This is an
important result. Diversification can lead to an increase in the combined
value of the merging firms, but it can also result in a conglomerate

° The shape of the relation in Figure 3 is the same for all other combinations of r4 and rp.
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value after conglomeration to their combined

Figure 3

The conglomerate’s excess value and the change in the combined value of the conglomerate’s divisions after
the merger

This figure presents the relation between the conglomerate’s excess value and the ratio of the combined
value of the conglomerate’s divisions after conglomeration to their combined value before conglomeration.
r4 is assumed to be 1, and rp is assumed to be 0.

discount after the acquisition, even if the conglomerate’s divisions were
not discounted prior to the acquisition.!”

One caveat of the discussion above is that the construction of Figure 3
is based on the assumption that one set of firms, A2 and B2, merges,
while the other set of firms, Al and B1, remains separate. The question is
whether this assumption is an equilibrium outcome. There are two ways
to justify the existence of an equilibrium in which only one set of firms
chooses to conglomerate. First, for a given value of 8, the strategic cost
of conglomeration is higher if two firms facing a merger decision compete
against a conglomerate than if they compete against two single-division
firms.!! Therefore, there exists a range of 8 for which only one pair of
firms chooses to conglomerate, while the other pair optimally chooses to
remain separate. Second, the nonstrategic net benefits of conglomeration
can be different across firms. Then, in equilibrium, pairs of firms with high
B would merge, while pairs of firms with low 8 would stay separate. The

This change in the combined value of the conglomerate’s divisions corresponds to a return on an
announcement of a conglomerate acquisition if it is completely unanticipated by the market. If the market
assigns a nonzero probability to the conglomerate merger event, then the slope of the curve in Figure 3
decreases. However, this does not affect the existence of three regions and the general conclusion from
Figure 3, as long as the conglomerate merger is at least partially unanticipated.

The proof of this statement is available upon request.
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result in Figure 3 would still hold: the increase in the rivals’ combined
value following the conglomerate merger can be larger than the increase
in the merging firms’ combined value.

2.3 Potential solutions to the inefficient financing problem

The model examined in the previous section illustrates a new cost of diver-
sification, which I call inefficient financing. The conglomerate’s choice of
a single debt level causes the product market strategies of its divisions to
be suboptimal, which results in the reduction in the conglomerate’s excess
value.

However, there exist potential solutions for this inefficiency. First, firms
can introduce intra-company debt and allow divisions to borrow from each
other in order to enable differences in divisional debt levels, so that each
division would choose a first-best operating strategy. Alternatively, firms
can use performance-dependent executive compensation contracts, which
would make divisional managers act as if their division is responsible for
repaying a certain amount of debt. Finally, firms can issue division-specific
debt, secured only by the cash flow of a specific division. In what follows, I
discuss why none of these potential remedies is likely to solve the inefficient
financing problem.

2.3.1 Intra-company debt and executive compensation contracts. Let the
optimal debt level of the single-division firm in industry A be F} and
the optimal debt level of the single-division firm in industry B be Fj.
Without loss of generality, assume that F; > Fj. Assume now that the
conglomerate’s divisions can borrow from each other. Then, the diversified
firm can issue external debt with a face value of Fj, backed by the cash
flows of both divisions, and make division A2 borrow F; — Fj; from
division B2.'> With such capital structure, it appears that the conglomerate
eliminates the inefficient financing problem, since both divisions’ debt levels
are optimal for their respective industries.

This conclusion, however, is wrong. Debt has two effects in the model.
On the positive side, it commits an issuing firm to a more aggressive product
market strategy, affecting the operating strategies of the firm’s rivals. This
has an indirect positive effect on the issuing firm’s value. On the negative
side, debt creates a distortion by separating the ex post equity value
maximization problem from the ex ante firm value maximization problem.
Potential debtholders anticipate that the equityholders will maximize their
own value after the debt is issued. Hence, the equityholders are those who
bear the agency cost of debt, following from the distortion above.

12 In order not to create cash reserves, assume that no actual cash changes hands at the time of the intra-firm
loan initiation.
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Because the cost and benefit of debt come into play at different stages of
the game, intra-company debt suffers from time inconsistency. It is always
optimal for the issuing firm to undo (cancel) the intra-company debt once
the rivals’ capital structures have been determined. The reason is that the
strategic benefit of debt exists only in the first (capital structure choice)
stage of the game. In the second (operating strategy choice) stage, debt
is costly because it distorts the firm’s objective function. The firm’s rivals
know that the intra-company debt is going to be undone in the second
stage of the game. Thus, borrowing among divisions cannot achieve the
goal of committing to more aggressive output market strategies and cannot
affect the rivals’ operating strategies.

A similar logic applies to performance-dependent executive compensa-
tion contracts. It is possible to use compensation contracts for divisional
managers so as to force them to choose certain operating strategies, while
avoiding debt altogether. However, even if credibly signaling to rival firms
the structure of the divisional managers’ compensation contracts were
possible, the firm’s shareholders would undo these contracts as soon as the
rivals’ capital structures are determined. The reason is that after the firm
has signaled the aggressiveness of its product market strategy, it would like
to align the managers’ interests with the interests of the shareholders in
order to eliminate the distortion of the value maximization problem. Thus,
similar to intra-company debt, incentive-based executive compensation
contracts suffer from time inconsistency and cannot affect rivals’ product
market strategies.

2.3.2 Division-specific debt. While intra-company debt and executive
remuneration contracts cannot solve the inefficient financing problem of
a conglomerate, it is possible to issue division-specific debt that is backed
by each division’s cash flow. It is easy to show that in the single-period
setting, division-specific debt would allow the conglomerate to pursue the
same output market strategies as those of its stand-alone rivals and would
eliminate the value loss. However, this result is specific to the single-period
setting and does not hold in a multiperiod game. As noted by Inderst
and Miiller (2003), the benefit of centralized borrowing is that it allows
buying continuation rights for low cash flow divisions. If each of the
conglomerate’s divisions has a continuation value, then keeping a division
solvent can be valuable.

Assume that a division’s continuation value is unobservable to the firm’s
outsiders, so that it is impossible to issue additional debt/equity backed
by its continuation value. In such a situation two scenarios are possible.
First, if the continuation value of a division that has defaulted on its debt
obligation is higher than the face value of its debt, then the firm would
like to voluntarily repay the debt of the failed division using the cash flow
of the other division, if that cash flow is sufficient. However, if the debt

1918



Strategic Cost of Diversification

level is high enough, the division receiving a favorable cash flow shock
may not be capable of repaying the debt of both divisions. This means
that in equilibrium, the conglomerate would issue divisional debt with face
values that would enable repaying the debt of both divisions using the
cash flow of a division receiving a favorable cash flow shock. If issuing
debt were costless, the effect of such borrowing would be identical to the
effect of centralized borrowing (in the amount equaling to the combined
division-specific debt). In the case of costly debt issuance, the conglomerate
is likely to be better off issuing a single tranche of debt rather than going
through multiple issues.

Second, if the continuation value of a division is not high enough
to justify a voluntary repayment of its debt, then the firm would lose
the continuation value in the case of a negative shock to that division’s
cash flow. In any of the two scenarios above, there is a potential value
loss associated with issuing debt secured by divisional cash flows.!* To
conclude, in a more realistic, multiperiod setting, division-specific debt
does not solve the inefficient financing problem.

3. Assessing the Extent of Competitive Interaction

3.1 Proxies for the extent of competitive interaction

Empirical tests of the model’s predictions require proxies for the degree
of competitive interaction among product market rivals. The simplest
possible proxy for the extent of competitive interaction in an industry is
the number of rival firms competing in it. Assuming appropriate industry
definitions, the number of industry participants can serve as indicator of
the degree of influence of firms on their product market competitors. As
the number of firms in an industry increases, one moves from a duopoly,
in which firms’ profits and product market strategies are expected to
be strongly dependent on their rival’s strategies, to perfect competition,
in which firms are price-takers and are unable to influence their rivals’
decisions. This is true regardless of whether the competition is in strategic
substitutes or in complements.

The number of firms operating in an industry is expected to be negatively
related to the absolute value of the slope of firms’ reaction functions.
Therefore, despite the limitations that follow from problematic industry
definitions and from the heterogeneity of industry participants’ products,
production methods, and sizes, the number of firms in an industry can
serve as a proxy for their ability to influence their competitors’ strategies.
This being said, the extent of competitive interaction in an industry is not
likely to be linear in the number of firms. Thus, I use the logarithm of

13" A formal analysis of these two scenarios is available upon request.
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the number of firms operating in an industry as an (inverse) proxy for the
extent of competitive interaction in that industry.

While (the logarithm of) the number of firms is a simple and intuitive
proxy for the extent of competitive interaction, it does not account for
private firms. This can introduce considerable noise into the estimates of
the number of firms competing in each industry. An alternative proxy for
the extent of competitive interaction in an industry is the median leverage
of single-division firms operating in that industry. Single-division firms’
median leverage serves as a proxy for the optimal capital structure in the
industry. The model in Section 3.1 showed that the higher the extent of
competitive interaction in the industry, the larger the strategic benefit of
debt, and the higher the optimal leverage of the industry participants. In
addition, Lyandres (2006) demonstrates empirically that firms’ leverage
ratios are positively related to the extent of competitive interaction in their
industries in the cross-section.

The disadvantage of the median-leverage-based proxy for the extent of
competitive interaction is that there are numerous determinants of firms’
optimal capital structures other than the extent of interaction in their
industries (see, for example, Rajan and Zingales (1995) and Frank and
Goyal (2004)). Since both proxies have their deficiencies, the pieces of
evidence obtained using them should be seen as complementary.

3.2 Variation in the extent of competitive interaction

The model predicts a negative relation between a conglomerate’s excess
value and the variation in the extent of competitive interaction in its
industries. The measure of the variation in competitive interaction, Varlnt,
is defined as the standard deviation of a measure of interaction across the
diversified firm’s industries:

n
1 —2
Varlnt= | )~ —[1nt; = Tnt] (11)
i=1
where n is the number of the conglomerate’s divisions and Inf; is the
measure of the extent of competitive interaction in industry i. Int; is either

the natural logarithm of the number of firms operating in division i’s
industry,'# or, alternatively, the median leverage of the stand-alone firms

Industries are defined at the level of four-digit SIC codes. I count both the single-division firms and the
conglomerates’ segments as firms operating in the industry.
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in that industry. Inr is the mean measure of the extent of interaction across
the conglomerate’s industries. !>

3.3 Determining the nature of competitive interaction
As discussed above, the two-industry model was developed under the
assumption of competition in strategic substitutes. Thus, the sign of
the relation between a conglomerate’s excess value and the variation in
competitive interaction in its industries in the case of competition in
strategic complements is an empirical question. While it is interesting
to examine the aforementioned relation within the full sample of
conglomerates, a clean test of the model’s prediction has to be performed
using the subsample of diversified firms operating all their divisions in
industries with competition in strategic substitutes.

According to Bulow, Geanakoplos and Klemperer (1985) definition, a
positive (negative) cross-partial derivative of a firm’s value with respect to

its own and its rivals’ operating strategies, aizgc , where ¢ and ¢, denote
the operating choices of the firm and its competitors, corresponds to com-
petition in strategic complements (substitutes). Sundaram, John and John
(1996) were the first to construct an empirical measure of the responsiveness
of firms’ profits to changes in their competitors’ actions, which is directly
related to Bulow, Geanakoplos and Klemperer’s definition. Sundaram,
John and John’s competitive strategy measure (CSM) is the correlation
between the ratio of the change in a firm’s profit to the change in its sales
and the change in the firm’s rivals’ combined sales. For firm 1 it is

A
CSM; = corr [A—Z; ASQ] (12)

where A is the change in firm 1’s profit between two consecutive periods,
AS] is the change in its sales, and AS; is the change in its product market
rivals’ combined sales. More generally, the CSM in Equation (12) can be
thought of as the correlation between the ratio of the change in a firm’s
value to the change in its operating strategy and the change in the firm’s

, Acz]
Acy

Following Sundaram, John and John (1996), I define a firm’s profit as its
operating profit and define rivals’ sales as the combined annual sales of all
other single-division firms and segments of conglomerates, operating in the

rivals’ operating strategies, corr [

In order to incorporate the differences in segments’ sizes, I define additional, asset- and sales-based,
n _
measures of the variation in competitive interaction: Varlnt = Z [Intl- — 1m]2. where w; is the

n
weight assigned to industry i, taking values of A;/ Z Ay and S;/ Z Sk. A; is the book value of assets
k=1 =1

allocated to segment i, and S; is the sales of segment i. The results obtained using the asset- and
sales-weighted measures of variation are similar to those reported below.
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firm’s four-digit SIC industry. I calculate the correlation in Equation (12)
for each single-segment firm using all available time-series observations,
and then compute the mean CSM for each four-digit SIC industry each
year, which is assigned to all firms operating in that industry during that
year. This procedure reduces the noise involved in estimating each firm’s
CSM and also enables time-varying CSM for each firm.!” When CSM is
positive, it corresponds to firms competing in strategic complements, while
a negative CSM corresponds to firms competing in strategic substitutes.

Diversification Discounts and the Variation in the Extent of Competitive
Interaction

This section along with the next one contain the empirical tests of the
model’s predictions. These predictions are summarized below.

First, a conglomerate’s excess value is expected to be negatively related to
the variation in the degrees of competitive interaction across its industries,
while controlling for nonstrategic costs and benefits of diversification.

Second, ceteris paribus, the combined bidder’s and target’s announce-
ment return in a conglomerate acquisition is expected to be negatively
related to the difference between the degrees of competitive interaction in
the industries within which the merging firms operate.

Third, following a conglomerate acquisition, the combined return of
rival firms operating in the two industries involved in the merger is
expected to be positive. Also, the rivals’ combined return is expected to be
increasing in the difference between the degrees of competitive interaction
in the merging firms’ industries.

4.1 Data on segment reporting

The compustat industry segment (CIS) database, which contains segment
information on firms operating multiple divisions, is well suited to
investigate the existence and determinants of conglomerate excess values
(e.g., Lang and Stulz (1994), Berger and Ofek (1995), Comment and
Jarrell (1995), Campa and Kedia (2002), and Graham, Lemmon and
Wolf (2002)). The starting sample consists of all firms reporting multiple
business segments, found in the CIS database for years 1984—-1998.18

The correlations in (12) are only calculated for firms with at least five observations of the changes in profits
and sales.

This procedure is different from that of Sundaram, John and John (1996), who only calculate CSM for
one firm in an industry (in their case, the firm announcing a change in R&D expenditures) and assign this
CSM to all firms in the industry.

The number of multi-segment firms in the CIS database declines abruptly in 1999. This steep decline in
the number of firms reporting multiple segments in 1999 follows from the adoption in 1997 of SFAS 131,
which provides firms’ management with flexibility in segment reporting. (FASB 14, which was in effect
prior to the adoption of SFAS 131, required firms to provide information about segments whose sales,
assets or profits exceed 10% of their firms’ totals.) Therefore, in order to avoid a possible selection bias,
the final year of my sample is 1998, before SFAS 131 had taken effect.
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I follow Berger and Ofek (1995) and exclude firms with sales smaller
than $20 million, measured in 1972 dollars. Since the model is based
on the competitive interaction among firms, I exclude firms that report
segments operating in monopolistic four-digit SIC industries. I merge
the CIS database with the Compustat Annual Industrial files and exclude
observations with missing data on either of the following items: sales, book
assets, market value of equity or book value of debt. In addition, I eliminate
outliers, defined as firm-years with the market-to-book and market-to-
sales ratios belonging to the upper or lower 1% of all observations.
These exclusion criteria result in the final sample of 18,244 multi-segment
firm-years.

Table 1 presents the summary statistics for the samples of multi-
segment and single-segment firms. Consistent with Berger and Ofek (1995),
whose sample spans years 1986—1991, conglomerates are significantly
larger than single-segment firms. The market-to-book and market-to-
sales ratios of stand-alone firms are higher than those of conglomerates.
Conglomerates typically have higher leverage ratios. The results of
comparing conglomerates’ segment sizes to those of single-segment firms
are inconclusive. The mean sales and assets of conglomerates’ segments
are significantly smaller than those of single-segment firms, however the
medians are larger. The median number of segments is three. Importantly,
diversified firms exhibit a substantial variation in each of the two measures
of competitive interaction in their segments’ industries.

When calculating the conglomerates’ excess values I follow closely
Berger and Ofek (1995). Their algorithm for calculating the excess value
of a conglomerate compares its market value, defined as the sum of the
market value of its equity and the book value of its debt, to the sum of the
imputed values of its segments. A segment’s imputed value is the product
of the industry asset-based (sales-based) multiplier and the segment’s assets
(sales). An industry asset-based (sales-based) multiplier for a given year is
the median ratio of the sum of the market value of equity and the book
value of debt to the book value of assets (sales) for single-segment firms
operating in the industry during that year. The imputed asset-multiplier-
based value of a segment of firm j operating in industry i, Seg;;(A), is
calculated as

F+E
Segzj(A)zlndi[ 4 }A,,,.

where A is the book value of assets, F is the book value of debt, E is
the market value of equity, Ind; [e] is the median value for single-segment
firms operating in industry i, and A;; is the book value of assets of
firm j allocated to segment i. A segment’s imputed sales-multiplier-based
value is calculated similarly. The asset-multiplier-based imputed value of
multi-segment firm j, IV;(A), is the sum of the asset-based imputed values
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of its segments times the adjustment factor, which is due to the fact that
segments’ assets do not always sum up to the total firm’s assets:

Aj

n
IVi(4) =) Seg;;(A)
i=1 Aij
i=1
where n is the number of business segments firm j reports, and A; is the
book value of firm j’s assets.

For the purpose of calculating the multipliers, industries are defined
according to four-digit SIC codes, unless a four-digit industry includes less
than five stand-alone firms. In the latter case, a three-digit SIC industry
is used if it includes no less than five single-segment firms and a two-digit
SIC industry is used otherwise. The asset-multiplier-based excess value of
multi-segment firm j is defined as the natural logarithm of the ratio of the
sum of the market value of the firm’s equity and the book value of its debt
to its imputed asset-multiplier-based value:

Fj+Ej:|

1Vj(A) (13)

ExValue;(A) = In |:
The sales-based excess value is defined similarly.

Table 2 presents the annual mean and median conglomerates’ excess
values. The left part of Table 2 reports the excess values for the full sample
of multi-segment firms. The right part of the table presents the excess values
for the sample of firm-years in which all segments belong to industries with
competition in strategic substitutes (industry-years with negative values of
the CSM).

For the full sample of multi-segment firms, the mean and median
industry-adjusted excess values are negative during all years and are
significant during most years. The discounts are, on average, smaller than
those reported by Berger and Ofek (1995). The mean (median) asset-based
discount is 7.4% (9.1%), while the mean (median) sales-based discount is
7.4% (8.3%). The picture arising from the right part of Table 2 is less clear.
While the overall mean and median asset-based and sales-based discounts
are significantly negative, the annual mean and median discounts are
significantly negative in only 35 out of 60 years/specifications.

4.2 Empirical tests

In order to examine the relation between the multi-segment firms’ excess
values and the measures of variation in competitive interaction in their
industries I estimate the following regression:

ExValue;; = o + 8 Varlnt; ; + F;Conti,t +€is (14)
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Strategic Cost of Diversification

where the dependent variable, ExValue; ;, is defined in Equation (13), and
Varlnt;,, is the variation in competitive interaction in conglomerate i’s
industries during year ¢, defined in Equation (11). Cont;, is the vector of
control variables. The variables that were hypothesized and found in past
studies to be important in explaining conglomerates’ excess values are firm
size (Compustat item 6; see Lang and Stulz (1994), Berger and Ofek (1995),
and Campa and Kedia (2002)), profitability (item 13 scaled by item 12; see
Berger and Ofek, and Campa and Kedia), the ability to access financial
markets (a dummy variable equaling one if the value of either dividends,
item 21, or stock repurchases, item 115, is positive; see Lang and Stulz),!®
the degree of diversification (see Comment and Jarrell (1995)),2° and the
diversity in segments’ investment opportunities (see Rajan, Servaes and
Zingales (2000)).2!

The results of estimating Equation (14) are presented in Table 3.
Panel 1 reports the results for the whole sample of conglomerates,
while Panel 2 presents the results for the subsample of conglomerates
operating all their divisions in industries with competition in strategic
substitutes. The regressions are estimated by OLS using pooled time-series
cross-sectional data over the 15- year period 1984—-1998. T -statistics are
calculated using White heteroskedasticity-consistent variance-covariance
matrices. However, the r-statistics can still be inflated because of the
contemporaneous correlations in regression residuals across firms. In
order to mitigate the problem of cross-correlations, 1 also estimate
Equation (14) using the Fama—MacBeth (1973) technique. I first estimate
annual cross-sectional regressions, and then average the slope coefficients
of the cross-sectional regressions and calculate the ¢-statistics using time-
series standard errors of the average slope coefficients.

A firm’s payout policy is a part of its financial policy and is, therefore, endogenous. Using a dividend and
repurchases dummy on the right-hand side of a reduced-form regression may result in biased coefficient
estimates. Excluding this variable from the regressions does not cause significant changes to the estimated
relation between firms’ excess values and the measures of variation in competitive interaction.

I use the following four measures of the degree of diversification. The first one is the number of segments
a conglomerate reports. The second and third measures are the asset-based and sales-based Herfindahl

k=1
of segment k, and n is the number of segments a firm operates. The sales-based Herfindahl index is defined
similarly. The fourth measure is a dummy variable equaling one if a conglomerate reports segments
belonging to multiple two-digit SIC industries.

2
n n
indexes. The asset-based Herfindahl index is defined as ) A%/ |: > Ay | , where Ay is the value of assets
k=1

The diversity in a conglomerate’s divisions’ investment opportunities is defined as DiverInvOp =
n L
[ > [weMBy — wMB]Z/MB, where wy is the asset-based (sales-based) weight of segment k, Ay/ > A;
=1 i=1

n —_—
(Sx/ X S;), M By is the median market-to-book ratio of single-segment firms in industry k, and wM B and
i=1
M B are the mean asset-weighted (sales-weighted) and equally weighted market-to-book ratios respectively
of firms operating in the conglomerate’s industries.
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The main finding from Panel 1 is that, consistent with the model’s
prediction, both the sales-based and asset-based excess values are generally
negatively related to the measures of the variation in competitive
interaction. This relation is statistically significant for the sales-based
excess values using the number-of-firms-based measure of variation in
competitive interaction and in three out of four specifications employing
the median-leverage-based measure. In Panel 2, in which only firms with
all divisions competing in substitutes are examined, the results are even
stronger. The relation between the variation in competitive interaction
and the excess values is negative and highly significant in all specifications
that employ the number-of-firms-based measure. This relation is negative
and significant in the regressions using the median-leverage-based measure
when the excess values are asset-multiplier-based.

The association between the excess values of diversified firms and the
variation in competitive interaction in their industries is economically
significant in most cases. Increasing the number-of-firms-based variation
in interaction by one standard deviation (0.539, from Table 1) reduces a
conglomerate’s excess value by 0.3—1.2 percentage points within the full
sample and by 1.5-3.6 percentage points within the restricted sample.
Similarly, increasing the median-leverage-based variation by one standard
deviation (0.092, from Table 1) reduces a typical excess value by 0.4-3.6
percentage points in Panel 1 and by 0.5-2.4 percentage points in Panel
2. These numbers are substantial, given that the average excess value is
—7.4%.

It is important to note that the results in Table 3 are not likely to
be driven by the differences among industries in which conglomerates
operate other than their competitive structures, since I control for the
degree of relatedness among industries and for the diversity in investment
opportunities. The negative relation between the conglomerates’ excess
values and the variation in competitive interaction in their industries
supports the idea that strategic considerations have an impact on diversified
firms’ valuation.

. Market Reactions to Conglomerate Acquisitions

In this Section I test the predictions of the model regarding the returns
of merging firms and of their rivals following conglomerate acquisition
announcements.

5.1 Data on conglomerate acquisitions

The sample of conglomerate acquisitions is constructed using the Securities
Data Company (SDC) Mergers and Acquisitions database. The sample
period is 1970-2003. I restrict the sample to completed acquisitions, in
which a bidder ends up owning 100% of a target after the acquisition,
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Strategic Cost of Diversification

while owning less than 50% of the target at the time of the acquisition
announcement. I match this sample with Compustat in order to obtain the
firm and industry characteristics. Merging SDC with Compustat eliminates
acquisitions of private targets. An acquisition is defined as diversifying
(unrelated) if the acquirer’s and target’s main four-digit SIC codes are
different. I exclude firms with missing data on the bidder’s or target’s book
assets, sales, market value of equity or book value of debt.

Firms’ daily returns are from the Center for Research in Security Prices
(CRSP). I eliminate acquisition announcements in which the returns for 3
trading days around the announcement are missing for either the bidder
or target. The final sample includes 811 diversifying mergers.?> As in the
previous section, part of the tests are performed using the subsample of
acquisitions in which both the bidder and target operate in industries
with competition in strategic substitutes. There are 481 conglomerate
acquisitions in that subsample. For each conglomerate acquisition, I
identify the merging firms’ rivals, defined as firms that operate in the
bidder’s and target’s main four-digit SIC industries. Similar to Comment
and Jarrell (1995), I define an abnormal return as the market-adjusted
return.?® I calculate cumulative abnormal returns for two windows around
the acquisition announcement date. The first window is [—1, 1], where day
0 is the announcement date. I include days —1 and 1 because it is hard
to identify the exact timing of acquisition announcements, and estimating
the abnormal returns for day 0 may induce measurement errors. Similar
to Graham, Lemmon and Wolf (2002), I also use the [—3, 3] window.?*

The summary statistics for the full sample of bidders and targets are
presented in Table 4. The summary statistics for the subsample of mergers
in which both the bidder and target compete in strategic substitutes
are largely similar to those for the full sample and are available upon
request. Bidders are, on average, significantly larger than targets. Bidders
have higher mean and median market-to-book ratios and lower market
leverage ratios than targets. The mean and median acquirers’ returns are
negative and small in magnitude, the mean and median targets’ returns
are large and positive, and a typical combined abnormal return is on the
order of 1% (see Table 5 below).

Eliminating mergers between firms having financial segments, like in Graham, Lemmon and Wolf (2002),
reduces the sample size but generates similar (albeit, less significant) results to those reported below.

Defining a firm’s abnormal return as the difference between its return and the equally weighted average
return of firms belonging to its beta-decile does not affect the qualitative results.

Eckbo (1983) and Schwert (1996) use longer windows around merger announcements. I measure cumulative
abnormal returns for windows [—10, 10] and [—40, 10], similar to Eckbo and to Schwert. However, because
of the noise associated with estimating abnormal returns, the results for these longer windows are largely
statistically insignificant.
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Strategic Cost of Diversification

5.2 Empirical tests

To examine the relation between the merging firms’ combined abnormal
announcement return, AbnRET;, and the difference between the extent of
competitive interaction in the bidder’s and target’s industries, I estimate
the following regression:

AbnRET; = «; + B Varlnt; + FZConti + €; (15)

where Varlnt; is the variation in competitive interaction between the
bidder’s and target’s industries, calculated according to Equation (11). In
the announcement return regressions, I only employ the median-leverage-
based measure of the variation in interaction. The reason for not using the
number-of-firms-based measure is that there is no segment information for
years 1970—1983 and 1999-2003. Thus, the calculation of the number of
product market rivals would be inconsistent between the period 19841998
and the rest of the years. Cont; is the vector of additional variables that are
likely to be related to announcement returns. Those include the ratio of the
bidder’s book assets to target’s book assets, deal size, measured as the sum
of the bidder’s and target’s book assets, and dummy variables equaling
one if either the bidder or target belongs to a regulated industry.?

Panel 1 of Table 5 reports the mean and median merging firms’ combined
CARs, while Panel 2 contains the estimates of (15) obtained using OLS.
The first two columns present the results for the full sample of conglomerate
mergers, while in columns 3 and 4 the sample is restricted to acquisitions
in which both the bidder and target compete in strategic substitutes.
The main result is that the market reaction to a conglomerate acquisition
announcement is negatively related to the difference between the degrees of
competitive interaction in the bidder’s and target’s industries. Consistent
with the model, this relation is negative within both the full sample and
the restricted sample and for both announcement return windows. It is
statistically significant at the 5% level in three specifications out of four,
while the relation estimated using [—1, 1] window and the sample of bidders
and targets competing in strategic substitutes is negative and significant
at the 10% level.?® Increasing the variation in competitive interaction by
one standard deviation reduces the merging firms’ combined returns by
0.15-0.3 percentage points. This suggests that when the market forms its

Regulated industries include telecommunications (SIC codes 4812 and 4813) before 1983, railroads (SIC
code 4011) before 1981, trucking (SIC codes 4210 and 4213) before 1981, airlines (SIC code 4512) before
1979, and gas and electric utilities (SIC codes 4900-4939).

Eckbo, Maksimovic and Williams (1990) argue that because of the voluntary character of merger
events, standard OLS estimates in the regressions of merger announcement returns are inconsistent.
Prabhala (1997) shows, however, that the standard OLS estimation leads to regression coefficients that
are proportional to the true parameters, and that traditional procedures result in ¢-statistics that can be
interpreted as conservative lower bounds on the true significance levels of estimates.
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Table 5
Combined merging firms’ CARs and the variation in the extent of competitive interaction

Mergers between firms
All mergers competing in substitutes

CAR[-1,1] CAR[-3,3] CAR[-1,1] CARI[-3,3]

Panel 1-Simmary statistics

Mean 1.51%" 1.42%" 1.00%" 0.89%"
Median 0.93%" 0.83%" 0.61%" 0.43%
Standard deviation 6.25% 7.57% 6.39% 7.84%
Panel 2—Regression analysis
Intercept 0.061 0.062 0.033 0.035
(5.60) (4.56) (2.24) (1.89)
Bidder size to target size (*107) 0.038 —0.336 —0.192 —0.588
(0.05) (—0.33) (—0.22) (—-0.53)
Ln (deal size) —0.005 —0.004 —0.002 —0.002
(—=3.79) (=2.71) (—1.20) (—0.81)
Regulated bidder dummy —0.022 —0.001 —0.052 —0.030
(~1.25) (~0.05) (=2.18) (-1.02)
Regulated target dummy 0.017 —0.011 0.044 0.022
(0.92) (—0.49) (1.83) (0.72)
Variation in competitive interaction —0.020 —0.030 —0.015 —0.025
(~=2.96) (=3.70) (-1.72) (=2.26)
# obs 811 811 481 481
Adj. R2 0.022 0.018 0.010 0.005

Panel | presents the summary statistics of the combined CARs of merging firms. For the calculation
of returns. An asterisk next to a mean or median return indicates that it is different from zero at the
5% confidence level. The significance of the median returns is assessed using Wilcoxon test. Columns
1-2 report the results for the sample of all conglomerate acquisitions. Columns 3—4 present the results
for the subsample of acquisitions involving firms operating in industries with competition in strategic
substitutes. Panel 2 presents regressions of the bidders’ and targets’ combined CARs on the measures
of variation in the extent of competitive interaction in their industries. Bidder size to target size is
the ratio of the book value of bidder’s assets to the book value of target’s assets. Ln (deal size) is
the natural logarithm of the combined bidder’s and target’s book value of assets. Regulated bidder
(target) dummy equals one if the bidder (target) has one of the following four-digit SIC codes: 4812
or 4813 before year 1983, 4011 before year 1981, 4210 or 4213 before year 1981, 4512 before year
1979, or 4900-4939. The variation in the extent of competitive interaction is based on the median
market leverage in the merging firms’ industries and is calculated according to (11). The regressions
are estimated using OLS with White correction for heteroskedasticity. T-statistics are reported in
parentheses.

reaction to conglomerate merger announcements, it seems to incorporate
the effects of changes in the merging firms’ operating strategies.

The combined returns of the merging firms’ rivals are presented in
Table 6. For each merger I first compute the value-weighted abnormal
announcement return of all firms operating in the bidder’s and target’s
four-digit SIC industries, excluding the merging firms, for windows [—1, 1]
and [—3, 3]. This results in 811 observations of rivals’ combined returns for
the full sample and 481 returns for the restricted sample. I then calculate
the mean and median rivals’ combined returns, which are presented in
the upper panel of Table 6. The mean and median rivals’ returns are
positive and significant for both announcement windows within the full
sample, and they are significantly positive for the [—3, 3] window within
the restricted sample.
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Table 6
Rivals’ CARs and the variation in the extent of competitive interaction

Mergers between firms
All mergers competing in substitutes

Rivals’ CAR  Rivals’ CAR  Rivals’ CAR  Rivals’ CAR
[-L1] [-3.3] [-1.1] [-3.3]

Panel 1-Simmary statistics

Mean 0.39%" 0.81%" 0.25% 0.89%"
Median 0.40%" 0.64%" 0.20% 0.60%"
Std. 3.65% 5.25% 4.21% 5.99%
Panel 2—Regression analysis
Intercept —0.007 —0.024 —0.009 —0.027
(=1.15) (—2.62) (—0.85) (—1.86)
Bidder size to target size (* 105) —0.783 —0.613 —0.718 —0.634
(~1.58) (—0.86) (-1.22) (=0.74)
Ln (deal size) 0.001 0.003 0.001 0.003
(1.37) (2.83) (1.16) (2.05)
Regulated bidder dummy 0.009 —0.007 0.006 —0.019
(0.89) (—0.47) (0.40) (—0.82)
Regulated target dummy —0.012 —0.007 —0.010 0.002
(-1.18) (—0.48) (—0.61) (0.10)
Variation in competitive interaction 0.006 0.011 0.011 0.015
(1.42) (1.92) (1.68) (1.69)
# obs 811 811 481 481
Adj. R2 0.002 0.010 0.006 0.006

Panel 1 presents the summary statistics of CARs of the merging firms’ industry rivals. For the calculation
of returns. An asterisk next to a mean or median return indicates that it is different from zero at the
5% confidence level. The significance of the median returns is assessed using Wilcoxon test. Columns
1-2 report the results for the sample of all conglomerate acquisitions. Columns 3—4 present the results
for the subsample of acquisitions involving firms operating in industries with competition in strategic
substitutes. Panel 2 presents regressions of the merging firms’ rivals’ CARs on the measures of variation
in the extent of competitive interaction in the merging firms’ industries. Bidder size to target size is the
ratio of the book value of bidder’s assets to the book value of target’s assets. Ln (deal size) is the natural
logarithm of the combined bidder’s and target’s book value of assets. Regulated bidder (target) dummy
equals one if the bidder (target) has one of the following four-digit SIC codes: 4812 or 4813 before
year 1983, 4011 before year 1981, 4210 or 4213 before year 1981, 4512 before year 1979, or 4900-4939.
The variation in the extent of competitive interaction is based on the median market leverage in the
merging firms’ industries and is calculated according to (11). The regressions are estimated using OLS
with White correction for heteroskedasticity. T-statistics are reported in parentheses.

The positive rivals’ returns are consistent with the model. However, the
positive market reactions for rival firms may follow from various sources.
For example, a merger can increase the perceived probability of additional
acquisitions within an industry. Thus, in order to examine whether the
positive rivals’ returns are due to the strategic effect of diversification,
I estimate regressions of the combined rivals’ returns on the difference
in competitive interaction in the bidder’s and target’s industries, similar
to Equation (15). The only difference is that the dependent variable now
is the rivals’ abnormal announcement return instead of the merging
firms’ combined return. Consistent with the model, the rivals’ returns are
positively related to the difference between the degrees of competitive
interaction in the merging firms’ industries. This relation is positive and
significant at the 10% level for the [—3, 3] window within the full sample,
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and for both announcement windows within the restricted sample. To
summarize, while the merger-based evidence is not overwhelming, it
supports the hypothesis that the ability of firms to commit to certain
product market strategies influences the valuation of diversified firms and
their rivals.

. Conclusions

I develop and test a model that attempts to explain the variation in
the excess values of diversified firms. The model applies the idea of
shareholders’ limited liability affecting firms’ output market strategies to
the analysis of the behavior and valuation of conglomerates. A firm’s
optimal capital structure balances the agency cost of debt and its strategic
advantage. The latter varies with the extent to which a firm’s operating
choices affect the optimal strategies of its product market rivals. This
trade-off implies an optimal capital structure for each industry structure. A
conglomerate foregoes the flexibility of choosing separate capital structures
for each of its industries, so as to optimally trade off the agency cost of debt
and its strategic benefit. Therefore, the conglomerate’s divisions’ operating
strategies are different from the unconstrained optimal ones, and its value
is, ceteris paribus, lower than the combined value of its stand-alone rivals,
which are ex ante identical to the conglomerate’s divisions. This is the
strategic cost of diversification.

This cost is increasing in the variation in the extent of competitive
interaction in the conglomerate’s industries. The higher the variation in
competitive interaction, the larger the deviation of the conglomerate’s
equilibrium leverage from the optimal one in each of its industries, and the
bigger the value loss. Thus, the model shows that the conglomerate’s excess
value is negatively related to the variation in competitive interaction in its
industries. I find empirical support for this prediction within the sample
of firms reporting multiple business segments in the period 1984—-1998. A
related prediction is that a bidder’s and target’s combined return following
a conglomerate acquisition announcement is expected to be negatively
related to the difference between the degrees of competitive interaction
in the merging firms’ industries. The analysis of abnormal announcement
returns of conglomerate acquisitions that occurred between 1970 and 2003
generally supports this prediction.

Conglomerates’ capital structure choices cause the equilibrium product
market strategies of their divisions to be different from the optimal
strategies of single-division firms. The changes in operating strategies of
the merging firms’ divisions affect the values of the firms competing with
these divisions in product markets. The model predicts that following a
conglomerate merger, the change in the combined value of the nonmerging
(rival) firms is expected to be positively associated with the difference
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between the degrees of competitive interaction in the merging firms’
industries.

The data are generally consistent with this prediction. This supports the
hypothesis that the market takes strategic considerations and, specifically,
the changes in conglomerates’ divisions’ output market strategies following
a merger into account when assessing the effects of conglomerate
acquisitions. Despite the low average returns of rival firms, this result
may help reconcile the existence of diversification discounts with the
generally positive returns on conglomerate acquisition announcements.
The idea is that while a conglomerate merger can be value-increasing
because of its nonstrategic benefits, its effect on the combined value of
the conglomerate’s competitors can turn out to be stronger than the
effect on the joint value of the merging firms. This moves the benchmark
used for valuing the conglomerate upwards and can result in observing
a postmerger diversification discount together with a positive market
reaction to the conglomerate acquisition announcement.

Appendix A:

Proof of Proposition 1. Since firms 1 and 2 are symmetric, I only present the proofs for firm
1. The solution of Equation (4) is

1+ F—rec

(e, F1) = 2

(AD)
The expression for ¢5(F2,c;) is similar. Both firms® reaction functions in output market
choices are linear and therefore the equilibrium, if exists, is unique. Since |r| < 1, the reaction
functions intersect and the equilibrium exists. The stability condition (see Dixit (1984), and
Tirole (1988)), is

2V, 9%V, 9%V, 9%V,

> (A2)
Eicf 8c§ Eicg 8c%
. vy a%v vy a%vy . L
In this case, —+ = —= = -2, and —5- = —5 = —r. Thus, the stability condition in (A2)
dc 3(:2 8('2 8('1

is easily satisfied.
Solving the system of two equations given in (A1) for cj(ca, F1) and a similar expression
for ¢5(c1, F»), results in

2—r+2F —rk

ci(F1, ) = i (A3)
and similarly for ¢ (F, F>)
The solution of Equation (5) is
1722 —r—rF
Ry = 2B (Ad)

4 2—r2
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Obtaining the reaction function of firm 2, F; (F1), similarly to (A4), and solving the resulting
system of two equations in F; and F; gives the equilibrium debt levels:

r2

Fi=F=———>
P02 74400 -2

(A5)
The proof of existence, uniqueness and stability of equilibrium of debt levels is similar to
the above proof of existence, uniqueness and stability of equilibrium of operating strategies.
Plugging (AS) into the expression for firms’ equilibrium operating choices into (A3) results
in firms’ equilibrium operating choices:

2

CT:C;: 744»2,‘7"2 (A6)

Plugging (A6) into firms’ value functions in (3) results in the equilibrium firm values:

2[2-72
Vi=Vy= [7”2 (A7)
[4+2r —r?]
Dividing (AS) by (A7) gives firms’ quasi-market leverage-ratios:

F_FB 1742 - (A8)

VET VS T2 202

Multiplying the quasi-market leverage ratio in (A8) by the probability of the solvent state,
1 — ¢ — rc3, results in firms” market leverage ratios:
D* D* 2
V=3 (A9)
Vi v 2
Firms’ equilibrium market leverage in (A9) is clearly increasing in r2, and is, thus, increasing
in |r|. Both (A5) and (A9) — O asr — 0. |

Proof of Proposition 2. The probability of a firm/conglomerate’s division receiving a positive
cash flow is 1 — ¢, — rci, for firm Al, and similarly for firms/divisions B1, A2, and B2.
Firms’/divisions’ equilibrium operating strategies, conditional on debt levels, are given in
(A3). Thus, the probability of firm 1 being solvent, conditional on its own and firm 2’s debt
levels is given by

2—r—[2—r2]FA1—rF2
4 —r2

prob’y (positive cash flow|Fu1, Fr) = (A10)

and similarly for B1, A2, and B2. (A10) is clearly decreasing in F4; and F>. It is lower than
% when F| = F, = 0 and r # 0, and it equals % when Fi = F, =0and r = 0. | |
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