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I. Introduction

Cross holding, defined as one firm having an
equity position (long or short) in another firm,
arises in various industries.! Northwest Airlines, for
example, acquired a 14% equity position in Con-
tinental Airlines on January 27, 1998, with a pay-
ment of $500 million in cash and stock.” Microsoft
announced on August 6, 1997, the purchase of
$150 million of nonvoting preferred stock of Apple
Computer, which Microsoft later converted into
common equity. In another instance, Microsoft
held a 10% position in RealNetworks in July 1997,
which it sold off due to product incompatibility.?
In the telecommunications industry, Telefonica de
Espana holds a 3.5% stake in Portugal Telecom,

* We thank Lawrence Glosten, Laurie Simon Hodrick,
Kenneth Kavajecz, Elizabeth Odders-White, Michael Stachr,
Layla Voll, an anonymous referee, and seminar participants at
the 2003 Financial Management Association Annual Meeting,
Columbia/NYU mini conference, Harvard, lowa, Koc, London
School of Economics, NYU, Rutgers, Utah, and Wharton for
helpful comments.

1. Throughout the paper, when we refer to a firm holding
an equity position, this equity position is assumed to be in the
other firm affected by the externality.

2. Northwest Airlines also relinquished the voting right as-
sociated with its equity position.

3. See Wall Street Journal, November 19, 1998. Microsoft
also purchased a 5% stake in VDO Net Corp. (see Wall Street
Journal, August 19, 1997).
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We analyze a two period
setting where firms first
choose equity positions
in each other and second
engage in operating
activities that cause
externalities. Firms
facing positive
externalities optimally
choose long equity
positions to increase
their profits. Firms
facing negative
externalities encounter
a prisoners’ dilemma,
where each firm
optimally chooses short
positions in the first
period, committing to a
more aggressive
operating stance that
results in lower profits.
In contrast to the prior
literature, regulation
restricting cross
holdings reduces
consumer surplus and
economic welfare when
the number of firms is
fixed. However, such
regulation can increase
entry, improving net
welfare.
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which in turn, holds the option on a 5% stake in a unit of Telefonica de
Espana.* This paper analyzes the role of cross holding among publicly
traded firms that generate externalities.

We initially examine cross holding in nonvoting stock, assuming that
firms maximize equity value. We proceed to explore how voting and control
rights affect optimal cross-holding decisions. We analyze a setting where
two firms first choose their level of cross holding, then make an operational
decision that generates an externality upon the other firm. This externality
can be pecuniary or nonpecuniary, with positive or negative effect. Consider
the case of positive externalities: we find that long (short) positions induce
value-maximizing firms to increase (decrease) the operational decision caus-
ing the positive externality. With a short position, the firm can make addi-
tional profits by decreasing the value of the corresponding firm. This occurs
if the firm decreases its operational decision that has a positive externality. In
the case of negative externalities, the opposite results obtain.

The optimal cross holding depends on the effect of the externality on
the marginal profitability of each firm. Assuming that a positive exter-
nality increases the marginal profitability associated with operational
decisions, we find that firms which trigger positive externalities optimally
hold long positions. Thus, cross holding among firms internalizes the
externality and allows firms to increase their profits. When operational
decisions trigger negative externalities that also decrease marginal prof-
itability, a Prisoner’s Dilemma type problem arises: firms choose short
positions to commit to a more aggressive operational decision, which in
turn decreases profits relative to the absence of cross holdings.

Such externalities arise when firms produce related goods or services
in an imperfectly competitive market. As an illustration, consider a se-
quential game in which two managers first choose cross holdings and
subsequently compete in a Cournot duopoly. If the products are comple-
ments, they generate positive externalities; if the products are substitutes,
they generate negative externalities. We find that, when products are com-
plements and cross holding is allowed, the product market equilibrium
exhibits higher quantity, lower price, higher profits, and higher consumer
surplus than in the absence of cross holdings. Production increases be-
cause cross holdings cause firms to internalize the positive externality re-
sulting from an increase in output on the competitor’s profitability. When
products are substitutes, the product market equilibrium exhibits higher
quantity, lower price, lower profits, and higher consumer surplus than in
the absence of cross holding. Moreover, the interaction between cross
holding and product markets increases economic welfare.’

4. See Nairn (1998) and Wall Street Journal, March 3, 1998.

5. Ignoring the effect on entry deterrence, our results should alleviate concerns raised by
the European Union Commission regarding cross holdings in the airlines industry and
concerns raised by the Department of Justice regarding Microsoft’s investment strategy,
provided Microsoft’s products complement Apple’s.
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We demonstrate that optimal cross holding, when the firms generate
positive externalities, entails long equity positions, a finding consistent
with the prevalence of cross holdings among airlines. The airlines’ prod-
ucts are often complements,® and although the industry competes on price,
the necessity of a considerable capital investment (in aircraft) suggests
that the Cournot outcome is appropriate (see Kreps and Scheinkman
1983). This implies that the product market decisions are complements
and thus, if one airline increases price, this produces a positive exter-
nality on other airlines.

To investigate the robustness of these results we consider the scenario
where one firm can incur a fixed cost to enter the monopoly market of
another firm. Our finding that prohibiting cross holding decreases the
likelihood of entry, firm profits, and consumer surplus when products are
complements, renders the previous results robust in the case of com-
plements. Moreover, our finding that prohibiting cross holding encour-
ages entry when the products are substitutes suggests that the effect on
consumer surplus of prohibiting cross holdings depends on the level of
entry costs.

A substantial literature analyzes cross holdings and imperfect com-
petition when products are substitutes. Reynolds and Snapp (1986) and
Farrell and Shapiro (1990) compare the product market equilibrium in
the absence of cross holdings to the simultaneous deviation by both firms
to positive cross holding. Their findings suggest that, when firms take
long equity positions with substitute products, the resulting product mar-
ket equilibrium is characterized by less quantity, higher prices and profits
for both firms and lower consumer surplus than when there is no cross
holding. We show, however, that this is not a Nash equilibrium in cross
holding choice. In particular, a firm can increase its profits by unilaterally
deviating from positive cross holding to no cross holding.

Farrell and Shapiro (1990) explore when a firm might rationally in-
crease its initial exogenous equity position in a rival. Although operating
profits decline for any firm that increases its equity position, the firm
makes a profit on the initial cross holding in the rival if the rival firm’s
profitability increases. Thus, a firm increases its equity position if the gain
on the initial position in the rival’s stock outweighs its own lost operating
profits. Flath (1991) demonstrates that, if two firms start without cross
holding, neither firm will initiate long equity positions in the setting
considered by Farrell and Shapiro. The conditions under which a firm
increases its cross holding (in Farrell and Shapiro) are thus driven entirely
by the assumed initial cross holding position. Flath (1991) also charac-
terizes optimal cross holding under Bertrand competition.

Hansen and Lott (1995) demonstrate that cross holding can affect the
entry decision. They analyze equity positions taken prior to entry and

6. For example, Northwest and Continental overlap on only eight routes worldwide.
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demonstrate that a firm considering entry can profit from trading in an
incumbent firm’s stock because the prospective entrant has private in-
formation about its own entry decision. They assume that, if the entrant
does enter the product market, the stock price of the incumbent falls and
otherwise it rises. The potential entrant earns profits by taking a short
position in the stock prior to entering the product market and other-
wise taking a long position. Thus, their rationale for trading in equity is
to profit from private information about the incumbent’s future stock
price. In contrast, our model presumes that equity transactions occur in
an efficient, full-information, securities market such that neither profit
nor loss is realized from equity trading. The motive to cross hold in our
model is based exclusively on how cross holdings affect the firms’
subsequent decisions.

Hansen and Lott (1996) investigate the proper objective of a firm when
operational decisions generate externalities and demonstrate that maxi-
mizing firm value need not be in the best interest of shareholders. Instead,
fully diversified shareholders prefer joint value maximization. However,
if some shareholders are not diversified, this leads to a conflict among
the shareholders as to the preferred operating activities. Nonetheless, if
managers are compensated with stock or stock options, their incentives
lead them to maximize equity value over sharecholder wealth. We show
that cross holding leads the firm to internalize these externalities and can
allow value maximization to become more aligned with the intent of
diversified shareholders.

We add to the existing literature in several ways. First, we determine
the optimal cross-holding positions endogenously. In our model, the
rationale for cross holding is its strategic effect on the operational deci-
sions. We show that, for imperfect product market competition, long po-
sitions arise when products are complements and short positions when
products are substitutes. Second, we demonstrate that these cross-holding
positions increase consumer surplus in both cases. Third, we show con-
ditions under which our results on cross holding apply to any externality
created between firms, not just imperfect product markets. The key factor
regarding the optimal cross holding is the effect of the externality on the
marginal profits of the other firm.

In Section II, we introduce the general model and characterize the
incentives for cross holding given no initial equity position in a rival.
Section III presents closed-form solutions for firm profitability, con-
sumer surplus, and economic welfare when the demand curve is linear.
In Section IV, we endogenize the market structure by considering the
effect of restrictions on cross holding on the likelihood of entry.
Section V discusses the impact of control rights and shareholder value
maximization (as opposed to equity value maximization) on our re-
sults. Our findings are summarized in Section VI. All proofs are in the
appendix.
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II. The Model

Two all-equity firms, denoted by i and &, each is assumed to make op-
erational decisions that impose externalities. Prior to these operational
decisions the firms simultaneously choose equity positions (long or short).
At each stage, firm managers make decisions that maximize the equity
value of their firms.” We assume that firms have no debt and ignore any
moral hazard problem that might arise from a shareholder-manager con-
flict. Maximizing equity value is not necessarily commensurate with max-
imizing shareholder value in this situation. This is because the other firm
may be a shareholder. Due to the externality, maximizing the other firm’s
value (i.e., that particular shareholder’s value) may mean selecting an
action that does not maximize the firm’s own equity value. In addition,
maximizing equity value need not coincide with maximizing shareholder
value when shareholders are diversified between the two companies, see
Hansen and Lott (1996). We assume that firm managers ignore these con-
cerns and maximize equity value.® In Section V we analyze the effects
of maximizing shareholder value and the conflicts that arise. We assume
that firm managers observe the cross holding prior to the second stage de-
cision and we solve for the subgame perfect equilibrium. The model has
no underlying uncertainty. Firm profits are based solely on the decision
of each firm.

A. Operating Profit and Assumptions

In the first stage, each firm chooses an equity position. Let o (o) denote
the equity position of firm 7 (k). Initially, all assumptions are symmetric
and we perform analyses only with respect to firm i. The equity positions
are publicly disclosed and the firms’ shares trade in a competitive, full-
information capital market. We assume that investors ignore discounting.
These assumptions ensure that the terminal value of the equity positions
equals the initial acquisition price of these equity positions during the first
stage; that is, neither profit nor loss is associated with transactions in
equity. Abstracting from the control rights of long equity positions, our
initial analyses apply to silent interests (see Section V for issues relating
to control rights). These assumptions allow us to accentuate the strate-
gic effect of equity positions on operational decisions; that is, our model
examines equity positions exclusively for their effect on operational de-
cisions that induce externalities. In the second stage, the firms simulta-
neously make operational decisions, represented by x* and x¥, that induce
externalities. At the end of the second stage, profits are realized.

7. Although the model considers only two firms, our results generalize quite naturally to
industries with many firms, provided that each has some degree of market power.

8. In addition to the commonly stated goal of equity value maximization, we believe this
is an important case, given the large amount of incentive compensation mangers receive,
which is normally tied to stock price.
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Operating profits, 7'(x’, x¥) are assumed to be jointly determined by x’
and x¥.

Each firm’s strategy comprises a first stage equity position and a
second stage operational decision that depends on both firms’ equity
positions chosen during the previous stage. We consider the subgame
perfect equilibrium to ensure that both firms’ decisions regarding first
stage equity position correctly anticipate the rival’s simultaneous choice
of'equity position and the induced effect on the second stage operational
decisions. Equilibrium strategies are determined using backward in-
duction; thus, we first establish the equilibrium operational decisions for
any possible level of cross holding, then solve for equilibrium cross
holding.

B.  Operational Decision Equilibrium

The second stage operational decisions are chosen simultaneously, taking
the equity positions of both firms, o/ and o, as given. Each firm makes a
decision that maximizes its firm value. The total value of firm 7 is based on
the sum offits operating profits and the o/-fraction of the operating profits
of firm k. Firm i makes its operational decision to maximize

Vienl+anh (1)

where V'’ represents the total value of firm i.” The first-order condition that
must be satisfied for firm 7 is

) ) ) J i( Lk 9 k(i k
Vi o - D) o)

=0, (2>

where the subscripts i represent derivatives with respect to x’. The second-
order condition that must be satisfied to ensure an interior maximum is
Vi < 0. The following assumption suffices to ensure the existence and
stability of the Nash equilibrium:!°

VicVii = ViV > 0, (3)

where the subscript ik represents the derivatives with respect to both x'
and x*.

9. Although the sum of firm values exceeds the sum of the industry’s operating profits,
this objective function is appropriate under cross holdings, as noted by Breshnahan and
Salop (1986), Reynolds and Snapp (1986), Farrell and Shapiro (1990), and Flath (1991),
among others.

10. This is a common assumption for these models (Brander and Lewis 1986). Intuitively,
this assumes that firm value is affected more strongly by firm-initiated than by competition-
induced changes in quantity.
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Tueorem 1. If the firms generate positive externalities, that is,
dmk/dx’ > 0, then an increase in o leads to an increase in x'. If the firms
generate negative externalities, that is, if omk /dx' < 0, then an increase
in o leads to a decrease in x'.

Tueorem 2.  If the operational decisions of a firm without cross hold-
ing generate positive externalities, an increase in of causes an increase in

kif and only if [r}, + « ﬂk,] > 0; if the operational decisions generate
negative externalities, an increase in of causes an increase in x* if and
only if [xt. + o/mk] < 0.

Theorem 1 states the effect on equilibrium operational decisions of a
change in the equity position of one firm. The impact on the operational
decisions of a change in cross holding depends on the type of externality
generated. When increasing its cross holding, o, firm i increases its
emphasis on the profits of firm £ when making operational decisions. If
the firm generates positive externalities, firm i wants to increase its op-
erational decision, x’, which has a positive effect on the profits of firm £.
Firm k then increases or decreases its operational decision, depending on
the sign of ['n,a + ok ]. If o/ > 0, then [r}; + o'k ] is positive and an
increase in o leads to an increase in x

If the operational decisions cause negative externalities, an increase in
o leads firm i to decrease x', which has a positive effect on the profits of
firm k. Again, the reaction of firm & to an increase in o depends on the
sign of [m; + o Ik ] I [, + o ﬁ,a] is negative, an increase in o leads
firm k to increase x*. Note that this is true when o' is close to zero.!!

C. Equity Market Equilibrium

Prior to the operational decisions, each firm establishes an equity posi-
tion. The equity positions are chosen simultaneously. These positions are
announced and procured in a competitive capital market. Each firm’s
choice of equity position correctly anticipates its rival’s choice and
reflects full knowledge of how the chosen equity positions affect each
firm’s operational decision. At this stage, total firm value is the sum of'the
firm’s operating profit and the net profit from acquiring the fraction, a, of
the other firm’s equity. Put formally,

Vi=n + (cx’ﬁrk — costof firmi's equity positioninfirmk). ~ (4)

Recall that, there being no uncertainty and no discounting and investors
having rational expectations, the cost of acquiring the equity position
equals the second-stage payoff from the equity position.'? Thus, in the first
stage, the firm chooses its equity position to maximize operating profits:

V= (x',x"). (5)

11. These conditions hold globally in our special case in Section III.
12. See Grossman and Hart (1980).
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The first-order condition for firm i is

avt om oxt owl oxt
dad Oxf dad  Oxk Dl

~0. (6)

In general, we cannot determine the extent of cross holding (long or
short) from this first-order condition. We can show, however, that when
firms’ operational decisions generate externalities (positive or nega-
tive), the absence of cross holding on the part of either firm is not an
equilibrium.

Tureorem 3. Given no cross holding, each firm manager has an incen-
tive to take a long (short) position if the operational decisions generate
a positive (negative) externality and the externality also increases (de-
creases) the marginal profitability of the operational decision, that is, for
positive externalities 97 (x’, x¥) /9x'0x* > 0 and for negative external-
ities 32w (x', x*) /ox’oxk < 0.

Since previous explanations rely on information-based trading
(Diamond and Verrecchia 1987; Committee on Government Operations
1991; Hansen and Lott 1995), this suggests a new rationale for short
selling.

III. Example of Externality: Product Market Competition

In this section, we derive the closed-form solution to the model assuming
the externality is created because firms compete in an imperfect product
market with constant marginal cost, C, and the following inverse demand
function for firm i:

p'=4-4 — B,

where p' is the unit price for firm i, ¢’ is the quantity produced by firm
i, and 4 and B are constants. The constant 4 captures the general level
of market demand; B characterizes the relation between the firms’ prod-
ucts. We assume that a change in its own output has a greater effect on
a firm’s price than a change in the competing firm’s output; that is,
|B|< 1.

A.  Product Market Equilibrium

From the first-order condition, equation (2), we derive the following re-
action function for firm i:

i M-C) (+d)Bg
=77 2 '
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Fic. 1.—The output market reaction functions for each firm when the products are
substitutes, B > 0. F* ((xk) is the reaction of firm £, for an arbitrary amount of cross
holding, of. Likewise, F(o) is the reaction of firm #, given cross holding of o’. This
graph shows how the reaction of firm 7 changes when it increases its cross holding from
o to of’. When firm i increases its cross holding, it increases the weight it puts on its
competitor’s profits when choosing its own quantity. This causes it to compete less
aggressively and moves the output equilibrium from M to M’, which results in lower
output from firm 7 and higher output from firm £.

Solving the two corresponding reaction functions simultaneously yields
the equilibrium quantity for any previously chosen equity positions:

i (A-0)2—-(1+d)B]
- (1+a)(1+ak)B?]

The second order condition for an optimum holds.

CoroLLARY 1. Ifthe products are substitutes, an increase in o causes
a decrease in ¢’ and an increase in g*. If the products are complements,
an increase in o/ causes increases in ¢’ and g~.

Corollary 1 illustrates Theorems 1 and 2. When products are substi-
tutes (B > 0), an increase in the equity position of firm 7 induces firm i to
decrease quantity, which has a positive effect on the profits of firm k& (see
figure 1). Likewise, when products are complements (B < 0), an increase
in the equity position of firm i induces firm i to increase quantity, which
also has a positive effect on the profits of firm £ (see figure 2). In both
cases, added profitability induces firm £ to increase its quantity.

(7)

B.  Equity Market Equilibrium

In the first stage, each firm manager chooses the equity position that
maximizes operating profits, anticipating correctly that, in the second
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q F'(a) —

FX (o) M’

1

q
Fic. 2.—The output market reaction functions for each firm when the prod-
ucts are complements, B < 0. This graph shows how the reaction of firm 7, F’(a/),
changes when it increases its cross holding from o/ to o’. When firm i increases its
cross holding, it increases the weight it puts on the competitor’s profits when
choosing its own quantity. When the firms’ products are complements, this causes
the firm to increase its production, which has a positive effect on the rival firm’s
profits. The equilibrium moves from M to M’, which results in higher output from

both firms.

stage, the quantities each firm chooses will satisfy equation (7). Substi-
tuting equation (7) and the corresponding quantity for firm & into equa-
tion (5), taking the first-order condition, and solving yields the following
reaction function for equity position:

o — (1+a5)(2—-B)B ®)

(—4+2B+B?)+ k(2B + B?)

Solving the corresponding reaction functions simultaneously yields
the equilibrium equity position for each firm.!?

Tueorem 4. The equilibrium amount of cross holding is o =
~B/(2 + B) and each firm produces ¢' = (4 — C)[2 + B]/4(1 + B). Fur-
ther, dg'/dB < 0,dp'/dB < 0, and d~'/dB < 0.

Recalling that | B|< 1, it follows immediately from Theorem 4 that the
equilibrium level of cross holding consists of a long equity position if the
products are complements (B < 0) and a short position if the products are

13. This results in a second-order polynomial with two roots, the second, of = (2/B) — 1,
being a minimum.
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substitutes (B > 0). This result is in contrast to Flath (1991), who pre-
cludes short selling and therefore finds, under Cournot competition, no
strategic role for cross holding when products are substitutes. Note that
the quantity increases and prices and profits decrease as the degree of sub-
stitution increases.

We next examine the welfare implications associated with equilibrium
cross holding in the setting of imperfect product markets.

TueorREM 5. Firm profits are lower when cross holding is allowed if
and only if the products are substitutes. Further, consumer surplus and
economic welfare are higher when cross holding is allowed than when it
is prohibited.

This theorem indicates that, in our setting, regulatory restrictions on
cross holding always decrease consumer surplus and economic welfare.
This result is in stark contrast to the common view that limiting cross
holding increases consumer surplus. The difference arises because past
literature focused on out-of-equilibrium changes in exogenous cross hold-
ings. Farrell and Shapiro (1990) identified conditions for exogenous cross
holdings to increase consumer surplus. In contrast, we focus on cross
holdings that arise in equilibrium when equity positions are strategic var-
iables chosen optimally by firm managers.

IV. Cross Holding and Entry

In this section, we consider an alternative scenario, where the strategic
effect of cross holding affects entry. Hansen and Lott (1995) also ex-
amine how cross holding affects entry. They assume that, if there is no
entry, the incumbent earns monopoly profits. If there is entry, they assume
the incumbent earns lower profits. This incumbent profit level, however,
is assumed to change only based on entry or no entry and is unaffected by
the extent of cross holding. In contrast, we explicitly model the strategic
role of cross holding and how that affects entry. In our scenario, the level
of cross holding directly affects the actions taken in the product market,
which in turn determine the profits of each firm.

Let firm i be the market incumbent and firm & have the ability to enter
the market by incurring a fixed cost, £. For simplicity, we ignore the pos-
sibility of other entrants. This augments the previous model by allowing
firm k to decide whether to enter. If firm k enters the two stages proceed
as in Section III; otherwise, firm k earns zero profits and firm i monop-
olizes the product market.

Note first that, in the absence of entry, cross holding does not affect
firm profits. Second, consider the entry decision when cross holdmg is
prohlblted Firm £, upon entry, receives total proﬁts of {(A C)P/12 +

B)* - EY}. Entry thus occurs whenever £ < (4 — C)*/[2 + B]*. Third, con-
sider the entry decision when subsequent equilibrium cross holding is
fully anticipated by the entrant. The equity market and product market
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equilibrium that results if firm k enters is charactenzed in Theorem 4.
Firm k, upon entry, receives total profits of {(4 — C)*[4 — B?]/16(1 +
B) E}. Consequently, firm k& will enter the market if £ < (4 -
C)*[4 - B2]/16(1 + B). This leads to the following theorem.

TueoreMm 6. Prohibiting cross holdings deters entry when the prod-
ucts are complements and promotes entry when products are substitutes.

The intuition of Theorem 6 is straightforward. Given entry, allowing
cross holding increases firm profits if the products are complements.
Entry is thus more likely when cross holding is allowed than when cross
holding is prohibited. Further, since cross holding increases both the
probability of entry and consumer surplus conditional on entry, it follows
that, if the products are complements, consumer surplus and economic
welfare are higher when cross holding is allowed than when cross
holding is prohibited. In contrast, if the products are substitutes, each
firm earns lower product market profits when cross holding is allowed
making entry less likely than when cross holding is prohibited. Consumer
surplus, however, is higher conditional on entry when cross holding is
allowed. The overall effect of allowing cross holding on consumer sur-
plus is thus ambiguous. Consider the case of perfect substitutes. For suf-
ficiently small entry costs, £ < (4 — C)*[4 + B2]/16(1 + B), entry occurs
regardless of whether cross holding is allowed, consequently cross hold-
ing increases consumer surplus and economic welfare. In contrast, al-
lowmg cross holding deters entry for 1ntermed1ate levels of entry costs,
(4- C)*[4+ B*/16(1+ B) <E < (4- C)*/(2 + B)?, thereby decreas-
ing consumer surplus and economic welfare. Hence, we demonstrated
that the rationale for prohibiting cross holding should incorporate the ef-
fect of cross holding on entry in addition to the effect of cross holding on
equilibrium product market decisions.

V. Cross Holding, Control Rights, and Shareholder Value vs. Firm Value

Thus far, we assumed that managers strive to maximize equity value and
not necessarily shareholder value. Equity value and shareholder value
coincide when no shareholders have any ownership in the rival firm.'* Of
course, as soon as long cross holding positions exist, this is not the case.
In addition, if individual shareholders are diversified and hold direct
claims on both firms, they may prefer a strategy of joint profit maximi-
zation. In this case, the shareholders benefit if one firm makes decisions
that decrease its equity value if the result is a larger gain in the rival’s
equity value. In either case, we must make assumptions about the equity
positions of the shareholders and the mechanism through which conflicts
between groups of shareholders are resolved to fully investigate how
control rights influence optimal decisions and firm value.

14. 1t is also necessary that the equity holders not be consumers of the firms’ products.
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A.  Fully Diversified Individual Shareholders

When fully diversified across the two related companies, shareholders
prefer joint profit maximization regardless of the level of cross holding
between the firms. Under this assumption the shareholders desire stra-
tegies from each firm that satisfies the condition

oml(x,xk) omk(xf,xk)

dx! dx!
In this case, the firms choose their operational decisions to satisfy equa-
tion (9) and maximize joint profits regardless of any cross holding posi-
tions. Thus, each firm internalizes the externality (positive or negative) due

to its shareholders’ interests in joint profit maximization. Cross holding
lends no additional strategic effect.

—0. (9)

B.  Nondiversified Individual Shareholders

We next consider the case where individual shareholders are not diversi-
fied and assume that all individual shareholders hold stock in either firm i
or firm & but not both. If the firms have no cross holdings, then all
shareholders are individual investors who have no stake in the rival firm.
Thus, maximizing equity value (as in Section II) is the same as maximizing
shareholder value. The preceding argument also applies when the firms
hold short positions, since again all shareholders are individual investors.
If, however, both firms hold long positions, then there are two sets of
shareholders with divergent preferences regarding the strategic decisions.
The individual investors still want firm i to maximize its equity value, as
previously, while the rival, firm &, which is also a shareholder in firm ;,
wants firm 7 to choose the operational decision that maximizes the
equity value of firm £.'°
Assuming that firms take long equity positions o/ and o, the indi-
vidual shareholder still want the firm to maximize equity value. For
firm i, the shareholders want the strategic decision (x’) to be chosen to
maximize equity value as outlined in equation (2), Section I1.B:
, 0w (xh xRy ok, k)

Vi=xl+aonf = o ™ =0.

Firm £ is also a shareholder in firm i and wants firm i to make a strategic
decision, x’, that maximizes the equity value of firm &:

VE = o + ofn (10)

Bﬂk(x"',xk) Lok E)Tti(x",'xk)
ox! ox!

Vi = w4 ot =

=0. (11

15. For example, firm 7 is now a shareholder in firm 4. Firm i wants firm £ to pick an
operational decision, x*, that maximizes firm i’s value, not firm &’s value.
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Suppose x'* satisfies equation (2) and x'** satisfies equation (11). In
general, when there are externalities, x'* and x'** need not coincide. A
formal voting model should now be applied to determine the optimal
strategic decisions. While we do not develop a formal model in this
paper, reasonable voting models would generate some strategic deci-
sion between these two desired choices.'®

Consider the effect on optimal cross holding. First, note that this sit-
uation occurs only when the optimal cross holding position involve long
positions. Recall that long positions arise optimally only when the stra-
tegic decisions produce positive externalities. This increases the benefit
from cross holding over the previous result. The firm’s decision, charac-
terized by equation (2), arises if the cross-holding firm has no direct in-
fluence on the other firm’s decision. This, in itself, is beneficial and results
in positive cross holding. In this setting, the firm exerts influence over the
other firm’s decision and can move it from (2) toward (11), which in-
creases its propensity for cross holding. Therefore, we would expect larger
cross holding in this situation.

Under these conditions, the direction (long or short) of the optimal
cross holding remains the same. When short positions are optimal (that
is, when the operational decisions induce negative externalities), there
is no change in cross holding. However, when long positions are optimal
(when the operational decisions induce positive externalities), we expect
to see larger cross-holding positions.

This shows that, if firms have nondiversified shareholders, the pro-
pensity for firms to cross hold is similar to the original model. Only in the
case where the shareholders are diversified and management chooses to
maximize shareholder value instead of firm value does cross holding
become irrelevant in this model. However, as long as management has
incentives to maximize firm value or some shareholders are not fully
diversified then cross holding is relevant.!”

V1. Conclusion

This paper analyzes the incentives and consequences of cross holding.
The common argument that allowing cross holding reduces consumer
surplus is based on models that examine exogenous cross holding with
substitute products. We demonstrate that, when cross holding is a stra-
tegic decision by firms, allowing equilibrium cross holding enhances
consumer surplus.

We add to the literature in other ways. First, we analyze cross holding
for companies that produce both complementary and substitute products.

16. For example, the support maximization approach by Peltzman (1976).

17. If management’s performance reviews are based on firm value or if management
compensation includes stock or stock options (all of which is common), we would expect
management decision to be based on maximizing firm value.
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Second, we analyze both short and long equity positions. Third, we fully
endogenize the cross-holding choice and analyze equilibrium cross hold-
ing conditional on the type of competition. This analysis reveals a new
role for short selling, namely, to commit a firm to an aggressive product
market stance. Fourth, we analyze how equilibrium cross holding affects
consumer surplus and economic welfare. We find that, when firms engage
in equilibrium cross holding, economic welfare improves relative to the
benchmark of no cross holdings, although firm profits decrease when the
products are substitutes.

Finally, we investigate the effect of cross holding on entry. We dem-
onstrate that our results are robust to endogenizing the industry structure
when products are complements. When products are substitutes, how-
ever, cross holding decreases entry, giving rise to an ambiguous effect on
consumer surplus. These results yield new insights into whether cross
holding can be regulated for the benefit of consumers.

Appendix
Proof of Theorems 1 and 2

Totally differentiating equation (2) and the corresponding first-order condition for
firm k with respect to x, x*, and o' gives the following equations:

Vidx' + Vide* + Vi, dal =0,
Vidx' + Vidk + Vi dal = 0.

Since V,f‘u( )= 0, the second equation simplifies to
Vidx' + vEdx* = 0.
Solving these equations simultaneously yields
dx'Jdol = —VEVE JH, (A1)

axt [ded = ViV JH, (A2)

where H = V{ Vi — Vi VE. Note that H > 0 by assumption and V}, < 0 by the
second-order condition.

Let us examine the situation when there are positive externalities. First, we de-
termine the sign of (A.1). Since / > 0 by assumption and V}, < 0 by the second-
order condition, the sign of (A.l) is the same as the sign of V. However,
Vi ==k > 0 by assumption of positive externalities. Thus, (A.1) = dx’/da’ > 0.
Second, we determine the sign of (A.2). Again, / > 0 by assumption and we
now know that ¥/, > 0, therefore, the sign of (A.2) is determined by the sign of
Vi

Vlii = W;ci +af 2; (A.3)
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Thus, if wf,+ o/nf, >0, then dx*/do’ >0; and if =« + o/nf, <0, then
dx*/dol < 0.

We next consider the situation when the operational decisions induce negative
externalities. First, we determine the sign of (A.1). As before, H > 0 and V,fk <0,
but ¥} = =} becomes negative. The sign of (A.1) therefore is negative. Second, we
consider the sign of (A.2). We know that H > 0and V., <0, therefore the sign of
(A.2) is opposite that of V}, = i, + o TYk[ <0. Therefore if Vi, = wf, + oimf, < 0,
(A.2) is greater than zero; and if V}, = ©,, + o ’ITkl > 0, (A.2) is less than zero.

Proof of Theorem 3

Here, we examine the situation where a firm has zero cross holding (i.e., of = 0). If
the operational decisions induce positive externalities, we know from Theorem 1 that
dx* /do! > 0 and by assumption that 7, > 0. We also know from equation (2) that
wi(x’,x%) = 0. Thus, when of = 0, equation (6) reduces to

dvijdo’ = (dx'/dx") (dxt/da’) > 0,

meaning that the manager can increase firm value by increasing cross holding
from zero (i.e., by taking a long position the other firm).

When the operational decisions induce negative externalities and o = 0, we know
from Theorem 1 that dx*/9a’ > 0 and by assumption that ©, < 0. We also know
from equation (2) that w}(x’, x*) = 0. Thus, when o/ = 0, equation (6) reduces to

dvijdol = (dr'/dx*) (dx*/da) <0,

meaning that the firm can increase shareholder value by decreasing its cross
holding from zero (i.e., taking a short position in the other firm).

Proof of Theorem 5

First, we solve the model for the case where cross holding is prohibited, that is,
of = of =0, indexing the corresponding equilibrium values by superscript 0.
Substituting into equation (3) yields the quantity ¢° = [(4 — C)/(2 + B)] and price
pl=4- (1+B)(2+3)

Second, we prove that prices are always lower or, equivalently, quantities are
always higher when cross holding is allowed:

A4-(1 +B)qi =p <p’A0 =4-(1 JrB)qj0
A-C)R2+8] _ isg = <ﬂ>
4(1 + B) 2+B
if andonlyif [2+ B> > 4(1 + B)

if andonlyif B* >0,

if and only if

which is true.
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Third, we identify sufficient and necessary conditions for firm profits to be lower
when short selling is allowed than when it is prohibited.

i 0 4=cy

(4-CP(4-B)
16(1+8) " 248y
if andonlyif (4 — B*)(4 + 4B+ B*) < 16(1 + B)
if andonlyif (16 + 16B +4B*) — (48> + 4B + B*) < 16 + 16B
ifandonlyif — (4B +B*) <0
ifandonlyif B > 0.

Finally, defining economic welfare as

i i i1 (i i i
W=t =5 (4-p)(q - 0)+ (p' - C)d,
where S’ is the consumer surplus, we demonstrate that economic welfare is always

lower when firms are precluded from cross holding, that is, when W’ > Ww™:

E(1 +B)(ql)2+(p’—C)q' _ Wz > WlO

(1 +B)(qi0)2+(pi0 . C)qio.

N —

By substitution, we find that

A-C)2+B)\*> (AU-C)*4—BY
(1+B% X1+ B) } 16(1 + B)
1

A—C\* [4-C\?
—(1+B .
>5 )(2+B) +<2+B)

N —

This reduces to
(2+B)* +2[4 — B)(2+ B)* > 16(1 + B)* +32(1 + B)

and

48 + 64B + 24B> — B* > 48 + 64B + 16B>

and
8B* > B*.
Proof of Theorem 6

The entrant’s profit after entry is higher when cross holding is allowed than when it is
prohibited, if and only if
(A-C)(4—B) _(4-C)
6(1+8)  2+8]




1522 Journal of Business

or, recalling that |B|< 1,

(4—B*)[2+ B > 16(1 +B).

This reduces to 483 4+ B* < 0, or B < 0. Likewise, the probability of entry is lower
when cross holding is allowed than when it is prohibited when the products are
substitutes (B > 0).
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