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1. Introduction

The phenomenon of cross-holdings among competing firms in a sector is widespread and on
the rise in recent years. For instance, Keiretsu is a large cluster of business groups where member
companies hold a fraction of shares in other companies (Grabowiecki, 2006). Heim et al. (2022)
report 10,699 cases of minority acquisitions in rival firms across 63 countries between 1990 and
2013.1 Nain and Wang (2018) report 1068 minority stake acquisitions among rival firms in the
US manufacturing sector between 1980 and 2010. He and Huang (2017) documents 50% increase
in the fraction of U.S. public firms that are cross-held during 1980 and 2014. Gilo et al. (2006) and
Gilo (2000) report several instances of passive cross-ownership across different sectors. For
instance, in the Automobile sector, Toyota bought a 4.94% stake in Suzuki, while Suzuki bought
48-billion-yen worth of shares in Toyota in 2019 (Shiraki and Yamazaki, 2019). In 2018, Renault
owned 43% of Nissan, while Nissan had a 15% share in Renault; also, Volkswagen and Suzuki
held shares in each other (19.89% and 2.5%) from 2011 to 2015 (Hariskos et al, 2022).?

These observations made researchers, policymakers, and competition authorities to delve into
the potential implications that firms’ cross-holdings may have on the performance of markets,
consumer and social welfare. Both the theoretical and empirical literature have pointed out that
cross-holdings among rival firms in a sector could have substantial anticompetitive effects,

harming the consumers and the society.

A natural question that arises is whether these observed ownership structures will turn out to

be stable in the long run. Do firms holding passive shares in their rivals have incentives to divest

1 43% of these acquisitions had a stake size of 25-50% in the rival firm, 36% had a stake size of 10-25%
and 21% of the acquisitions had a stake size of 0-10%.

2 For the Financial sector, Trivieri (2007) reports that cross-ownership was widely observed in the Italian
banking industry in the years 1996-2000. Dietzenbacher et al. (2000) documents existence of cross-
ownership in the Dutch financial sector. According to Azar et al. (2022) and Barth et al. (2022) cross-
ownership is a prevalent phenomenon in the U.S. Banking Sector. In Information Technology, Microsoft
acquired almost 7% of the nonvoting stock of its rival Apple in August 1997, and in June 1999 it took a
10% stake in its rival Inprise/Borland Corp. (Ezrachi and Gilo, 2006). In Consumer Goods, Gillette acquired
22.9% of the nonvoting stock and approximately 13.6% of the debt of one of its largest rivals Wilkinson
Sword (Ezrachi and Gilo, 2006). For the Resource sector, Dai et al. (2022) reports that (i) BP holds a
19.75% stake in the Russian oil giant Rosneft; (ii) the Mexican state-owned petroleum company Pemex
holds a 9.3% stake in the Spanish oil giant Repsol; and (iii) China’s state-owned Sinopec holds a 30% stake
in Petrogal Brasil, and 40% in Repsol YPF Brasil, respectively.



them by selling their shares in rival firms to outside investors; and if so, under what conditions? If
firms have divestment incentives, the harm to consumers and the society will be only in the short
run and policy measures to correct for potential market inefficiencies may not be justifiable. A
subsequent question that demands an answer is whether firms have similar divestment incentives

under alternative divestment mechanisms.

In practice, firms use alternative divestment mechanisms. Public offering and private
placement are the two dominant mechanisms being used by firms in recent decades. Public offering
refers to sale of equity shares by listed firms to the public through open market, whereas private
placement refers to sale of shares by listed or unlisted firms to a limited number of pre-selected
investors. The latter may be carried out through intermediaries (placement agents) or directly
through negotiation between the issuer and investor(s) and are subject to less stringent regulations
compared to public offerings. In initial public offering (IPO), initial share price is generally
determined through negotiation between the issuing firm and underwriting investment banks.
However, firms can use alternative mechanisms, e.g. competitive bidding, to offer IPO. In the case
of competitive bidding, the share price of IPO is determined by the market through investors’ bids,
wherein underwriters’ price setting power is almost non-existent. While most IPOs go through the
traditional mechanism, some firms have opted for the unconventional mechanism of competitive
bidding for their IPOs. For example, Google raised USD 1.67 billion in August 2004 by using
Dutch auction process for its IPOs (Choo, 2005). Notably, divestment through private placement
has become increasingly popular over time (Gao et al., 2022; Lerner et al., 2015; Foerster and
Karolyi, 2000).2

To address the above questions, we consider a reduced form simultaneous move duopoly
market game in which firms’ goods are either substitutes or complements and firms’ strategies are

either strategic substitutes or strategic complements. Each firm owns an arbitrary number of (non-

3 For example, private equity and venture capital funds invested over USD 11 billion in the telecom sector
in India in the year 2020 alone (Praxis Global Alliance, 2021). In 2016, total amount of funds raised by A-
share listed companies in China by private placement was more than ten times of the amount raised by
initial public offerings (Song et al., 2023; Dong et al., 2020). Private placements of stocks have grown
substantially compared to public offerings in the U.S. following the adoption of Rule 144A in 1990 (Bolton
et al.,, 2016; Zingales, 2009; Wruck and Wu, 2009). Using the U.S. Census measures of industry
concentration data, Ali et al. (2014) empirically demonstrate that firms in more concentrated industries
prefer to raise funds through private placements compared to public offerings, presumably because private
placement helps to avoid potential leakage of information to rival firms unlike public offerings.

3



controlling) passive shares in its rival and its manager maximizes the firm’s accounting profits. As
is standard, the latter are equal to the firm’s operating profits multiplied by the shares not owned
by its rival plus the rival’s operating profits multiplied by the shares owned in the rival firm. In
this setup, we examine the firms’ incentives to divest their passive shares in their rivals before
engaging in market competition. We consider alternative divestment mechanisms. A private
placement mechanism via either independent intermediaries or a common intermediary, and a
competitive bidding mechanism such as a Dutch auction.

Our main findings are as follows. Independently whether firms’ goods are substitutes or
complements, if the firms’ strategies are strategic complements, no firm has incentives to divest
its passive shares in the rival. This result holds under all divestment mechanisms under
consideration. This implies that for any given arbitrary ownership structure, we can proceed in
analyzing its market and societal implications with no need to worry about the stability or not of
such a structure.

Nevertheless, when firms’ strategies are strategic substitutes and the divestment mechanism is
either private placement via independent intermediaries or competitive bidding, firms always have
incentives to fully divest their passive shares in their rivals, before engaging in product market
competition. This holds independently whether goods are substitutes or complements. This finding
raises a word of caution when we analyze the market and societal implications of a given
ownership structure as it questions its initial stability. Interestingly, the opposite occurs when the
divestment mechanism is private placement via a common intermediary, unless the ownership
structure and/or the market characteristics are substantially asymmetric. In the latter case, firms
may or may not have divestment incentives depending in all market specificities. This finding
highlights the crucial role that the divestment mechanism used by firms may have on the firms’
divestment incentives.

We extend our analysis in a sequential move reduced form duopolistic market game and show
that strategic complementarity of firms’ strategies again prevents firms from divesting their
passive shares in rivals. Nevertheless, independently whether goods are substitutes or
complements, when firms’ strategies are strategic substitutes, the leader has no incentives to divest
its passive shares in the follower, while the follower has incentives to fully divest its shares in the
leader. This finding indicates that divestment incentives may differ in industries in which firms

make simultaneous strategic decisions than in those in which firms decide sequentially.



Related Literature

Our paper belongs to the strand of the literature that examines the formation and the stability
of ownership structures. A seminal paper in this literature is Reitman (1994). The author shows
that if there are at least three firms in the market, firms have no incentives to form pairwise partial
ownership agreements under Cournot competition, unlike as in the case of Bertrand competition.
However, from the analysis of Reitman (1994) it follows that, if there is duopoly in the product
market, it is jointly optimal for firms to form pairwise partial ownership agreements regardless of
the mode of product market competition. Flath (1991) examines firms’ incentives to acquire
passive shares in their rivals. The author considers that share prices of firms are determined through
an efficient market mechanism. Flath shows that cross-ownership is optimal for firms under
Bertrand competition, but not under Cournot competition. However, cross ownership is jointly
optimal under Cournot competition as well, implying that cross ownership may serve as an
instrument for tacit collusion.*

The closest paper to ours is Stenbacka and Moer (2021). Under a simultaneous move product
market competition in which firms’ strategies are strategic substitutes, the authors show that firms
have incentives to sell their passive shares in a rival firm to independent outside investors, implying
that cross ownership in a Cournot duopoly is not stable.

Our paper contributes to this strand of literature by examining stability of cross ownership in
a more general reduced form duopoly, which allows for firms’ strategies to be either strategic
substitutes or strategic complements and for firms’ goods to be either substitutes or complements.
Moreover, it considers both simultaneous and sequential move product market competition. We
confirm Stenbacka and Moer’s findings, but only if the divestment mechanism is private placement
via independent intermediaries or competitive bidding. Yet, under private placement viaa common
intermediary, in contrast to Stenbacka and Moer, firms have no divestment incentives when the

ownership structure and market characteristics are rather symmetric. Only if there are substantial

* In a different vein, Brito et al. (2014) consider the effect on consumers’ welfare of a firm’s partial
ownership of its rival and compare the implications of alternative forms of divestiture. They focus on the
conditions under which turning voting shares into nonvoting shares is preferable to selling the shares to the
firm’s current shareholders. They also show that selling the voting shares to a large independent shareholder
is preferable to selling them to small shareholders.



asymmetries in these respects, one or both firms may have incentives to (partially or fully) divest
their shares in the rival firm.

The rest of the paper is organized as follows. Section 2 describes our model along with its
assumptions. Section 3 analyzes the firms’ divestment incentives when they decide simultaneously
their market strategies and the divestment mechanism is private placement via independent
intermediaries. Section 4 extends the analysis to alternative divestment mechanisms. Section 5
analyzes a sequential move product market game under a private placement mechanism with
independent intermediaries. Section 6 contains concluding remarks. All proofs are relegated in the
Appendix.

2. The Model
Suppose that there are two firms, firm 1 and firm 2, operating in a product market. Let g; €
R™* be the strategic variable of firm i, such that a higher value chosen for g; indicates a “more

aggressive play” by firm i. Each firm holds passive shares of its rival. Let s; € (0, %] be the fraction

of firm j’s shares owned by firm i and let ;(g;, g;) denote firm i’s operating profit. Firm i can
resell r; € [0, s;] of its passive shares in firm j to an outside investor, I;, for a fixed fee F;(= 0)
via a take-it-or-leave-it offer. The outside investor buying from firm 1 is different from the outside
investor buying from firm 2, i.e., I; # I,.°> Assume that firm i’s manager maximizes its firm’s
accounting profit given by,

(91 9/, m1) = aiF; + 795, 9;) + (si — a; v)Ti(90, 95, 1017), €Y
where a; = 1, if outside investor I; accepts the offer from the manager of firm i; otherwise, a; =

0. From (1), we get:

aiF; + mi(gi9;) + (si —a; 1) (aij + n'j(gi'gj))

1—-(s;—a rl-)(sj —a; rj)

(91 9/m1) = (2)

5 This divestment mechanism is equivalent to a private placement mechanism in which firms sell (part or
all) of their shares in their rivals via independent intermediaries, M; and M;, to different outside investors,
li and I;. In subsection 3.2, we examine the case of a private placement divestment mechanism in which
the two firms use a common intermediary (e.g., a bank) to sell their shares to outside investors.
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Clearly, due to cross-holdings, the manager of firm i internalizes firm j’s profit while choosing
the level of g;, and the extent of such internalization depends on the fraction of its retained shares

(Si — a; Ti) in firm j

To guarantee that a unique interior equilibrium exists and is stable in all the cases

considered in this paper, we make the following assumption in the sequel.

Assumptions:
Al  Ti(g: g;) is a twice continuously differentiable function in g; and g;, for all «; € {0, 1},
5; € [0,%],and r€0,s]iij=12i%#].

a%r
a 2

2T,
09i99;

97r; 1 .
A2 M foralle; € 0,1}, s;€ 0,5, and 7 € [0,5];

>
agj

a 2

]

i,j =1,2; i #j.(Second-order and stability conditions).

Note that A2 implies that H = 2% 0 _ 0N 9°Tj o v i 4 5 and i = i. Moreover
P ~ dg? dg? 0g;09,09:99; J=4 J ,

when s; =s; = 0, then I3(g;, g,;) = mi(9g:,9;); hence, our assumption holds for the underlying

game without cross-ownership, too. Note also that our assumption implies that the iso-profit curves

We do not make any a priori assumption regarding the type of goods produced by firms

and the nature of firms’ product market strategies. That is, goods may be substitutes ( < 0) or

complements ( > 0), and firms’ product market strategies may be strategic substitutes ( <

dg 8

0) or strategic complements ( > 0). From (2) it is evident that if —— P < (>)oVvij=

a
1,2, i #], then < (>)0 also holds true for all i,j = 1,2; i # j. That is, if the underlying

game without cross-ownership is of strategic substitutes (strategic complements), then the game

with cross-ownership is also of strategic substitutes (strategic complements). Yet, the reverse is

. , 92
not necessarily true, unless sign (ﬁ) sign ( ) Notice that our assumption allows for
2 1



the mixed case in which from firm i’s perspective strategies are strategic substitutes, while from

firm j’s perspective, they are strategic complements.

We consider the following three-stage game with observable actions.

Stage 1: Firm 1 and Firm 2 make simultaneous take-it-or-leave-it offers, (11, F;) and (1, F,),
to outside investors, 11 and Iz, respectively.

Stage 2: Each outside investor accepts or rejects its own offer.

Stage 3: Firms engage in product market competition.

The mode of product market competition is exogenously given and is common knowledge. To
solve the game, we employ subgame perfectness. In section 4, we extend our analysis to a
sequential move game in which in stage 3 and stage 4, the leader and the follower chooses its

strategy, respectively.

3. Equilibrium analysis

In the last stage of the game, firm i’s manager solves maxT;(g;, g;, 73, 7j), Where T;(-) is given by
gi

(2). The first-order conditions are,
arl' 1 [aﬂl

a_gi 1- (Sl a; rl)(sj aj 7})

6711
a9i

+(si—air)o—|=0. (3)

anl

From (3), itis evident that if s; — a; r; > O < (>)0 o= > 0 (< 0). That s, if goods

are substitutes (complements), internalization of rival’s operating proflt due to cross-holdings
induces firms to be less (more) aggressive in the product market compared to that in absence of
cross- holdings. The reason is that, compared to the case of no cross-holdings, cross-holdings
induced less (more) aggressive play by a firm increases the rival’s profit and that overcompensates

the respective loss in own profit when goods are substitutes (complements).

Suppose for the moment that a; = 1, i = 1, 2, i.e., each firm’s divestment offer has been
accepted. Let g;(r;,7;), m;(r;,77) = m; (g{‘(ri,rj),gj(n,q)), and I} (r;,7;) be the equilibrium

strategy, operating, and accounting profits of firm i in the last stage of the game, which are obtained



by solving firms’ first-order conditions (3) and using (2). From the comparative static analysis

with respect to r; and r; we obtain the following Lemma.

Lemma l: Forall i,j = 1,2, i # j, it holds that:

(@) Z—f‘f > 0 (< 0), if firms produce substitute (complement) goods.

ag; e . , . . -
(b) % > 0, if (i) goods are substitutes and firms’ strategies are strategic complements, or (ii)
J

2g;{

goods are complements and firms’ strategies are strategic substitutes; otherwise, o < 0.
J

Proof: See Appendix.

Intuitively, a higher divestment of cross-holdings by a firm reduces that firm’s incentives to
internalize its rival’s profit, which in turn induces that firm to behave more (less) aggressively in
case goods are substitutes (complements). On the other hand, more aggressive play by a firm
induces its rival firm to play less (more) aggressively, if strategies are strategic substitutes
(strategic complements). Thus, if goods are substitutes (complements) and strategies are strategic
substitutes (strategic complements), a higher divestment by a firm induces its rival firm to behave
less aggressively. The opposite happens in case goods are complements (substitutes) and the firms’

strategic variables are strategic substitutes (complements).

For instance, if firms compete in quantities, their strategies are (typically) strategic
substitutes (complements) when the goods are substitutes (complements). In this case, Lemma 1(b)
informs us that as the rival firm’s divestment increases, the firm always behaves less aggressively.
The opposite occurs if firms compete in prices, in which case firms’ strategies are (typically)
strategic complements (substitutes) when the goods are substitutes (complements). On the other
hand, Lemma 1(a) tells us that, independently whether firms compete in quantities or prices, if a
firm’s divestment increases, the firm behaves more (less) aggressively when goods are substitutes

(complements).

In stage 2, outside investor /;’s valuation of r; fraction of passive shares in firm j is equal to

rI7"(r;,77). Thus, investor I; accepts the offer (r;, Fy), if ;I (r;,77) = F; otherwise, it rejects the



offer. In other words, investor I;’s maximum willingness to pay for firm i’s divested equity is equal
to ;T;"(r3,77). In stage 1, it is optimal for firm i to set F; = r;I[}*(r;,7;) and in stage 2 investor I;
accepts the offer for all r; > 0.

Now, by substituting F; = r;[7"(r;, 1), &; = 1, and g; = g7 (7;,7;) in (1), we get:

0 (o) = (93 (rom), 95 (omy) ) + sy (rm).

Solving the system of equations, we obtain:

T (g?(rb rj)»g}f(ﬂ"rj)) t ST, (gf(ri' 1) 9] (Ti'rj))
1- Sisj

I (roy) = )

Clearly, divestment levels, (r;,7;), affect firms’ accounting profits only indirectly via their
effects on the equilibrium levels of the strategic variables, g; ((r;,7;7) and g;((r;, 77), and there is no

direct effect. Now, from (4) we get,

ory(rm) 1 [<an;+ an;>ag;+<an; an;>ag;fl

ari B 1-— Sisj agl Si agl ari agj Si agj ari
om0 0 g T (s — ) O
Then, from (3) we have that 29t Sigg = Tigg. and 50, = (s;— 7 29, Hence, we get,
ory(ryy) n 0mj dg; 1-si(s; — 1) 9m; 9g; )
(')rl- 1-— SiSj (')gl (')rl- 1-— SiSj ag] 87’1-

Effect via investor’s profit  Effect due to rival’s strategic response
=) (-), if strategic complements
(+), if strategic substitutes

For any given 7;(= 0), divestment of cross-holdings by firm i affects its accounting profit
through two channels. First, divestment by firm i induces it to change the level of its own strategic

variable, g; (.), which in turn affects firm j’s operating profit, 7; (.), and thus, affects the amount

of fixed fee that can be charged by firm i to its investor I;. By Lemma 1(a), if goods are substitutes

o} . . . . .
Z{ < 0 (> 0), a higher divestment by firm i induces it to be more (less)

(complements), i.e., if 5

aggressive in the product market, % > 0 (< 0). This leads to a lower accounting profit of the

rival and, thus, a lower profit for the investor I;, implying a lower fixed fee per unit of divested
shares and a lower accounting profit of firm i. Therefore, regardless of whether goods are
substitutes or complements, the effect of divestment via investor’s profit is negative, which is

captured by the first term of the right-hand-side of (5).

10



Second, divestment by firm i affects its operating profit, 7z; (. ), via firm j’s strategic variable,

g;(.), due to strategic repositioning of firm j in response to firm i’s divestment, which is captured

by the second term on the right-hand-side of (5). Note that the Sign of the latter is equal to

*ag% * ] ) ] 09;
Sign (—a"‘ —g’). Now, 2 < (>)0if goods are substitutes (complements), while Sign( g’)
dg; Or; 99g; ar;

depends on both (a) the type of goods produced by firms (substitutes or complements) and (b) the
nature of firms’ strategic variables (strategic substitutes or strategic complements) — see Lemma

1(b). First, suppose that goods are substitutes (complements) and strategies are strategic

a2r;
0gj0g;

substitutes, < 0. Then a higher divestment by firm i makes it more (less) aggressive in the

product market, which induces its rival firm j to be less (more) aggressive. Therefore, if firms’

strategies are strategic substitutes, the second effect is positive. Next, consider that goods are
%,

substitutes (complements), but strategies are strategic complements, 3 00,
Jj i

> 0. Then, a higher

divestment by firm i makes it more (less) aggressive, and that, in turn, induces its rival firm to be
more (less) aggressive. Thus, if firms’ strategies are strategic complements, the second effect of

divestment is negative.

Therefore, it follows that, when firms’ strategies are strategic complements, a higher
divestment of cross-holdings by a firm always reduces its accounting profit and, thus, its manager
has no incentive to divest any fraction of its passive shares of the rival firm. On the other hand,

. . : . L ar; (ryr;
when firms’ strategies are strategic substitutes, (5) implies that % =
t ri=0

1-silsj—r)) omj 99;

> 0, irrespective of whether goods are substitutes or complements.
1-s;s; 6gj ar; =0

Therefore, in case strategies are strategic substitutes, firms always have incentives to divest some

fraction of their respective cross-holdings.

Proposition 1: The following hold regardless of whether goods are substitutes or complements:
(a) If strategies are strategic substitutes, each firm has unilateral incentive to divest some
fraction of its cross-holdings in the other firm to an outside investor.
(b) If strategies are strategic complements, it is optimal for a firm not to divest any fraction of

its cross-holdings in the other firm to an outside investor.

11



Proof: The proof is immediate from Lemma 1 and equation (5).

Example 1: This example illustrates the above result considering a differentiated goods duopoly
with linear demand functions and identical constant returns to scale production technologies.

Let firm i’s demand be p; = a — q; —vq;,i,j = 1,2 and i # j, where a > 0 is a measure of
the market size, g; is firms i’s quantity, and y € (—1, 1) is the product differentiation parameter.
It is evident that goods are substitutes (complements) if 0 <y <1 (-1 <y < 0). Let the cost
function of firmibe C; = cq;,0 < c < a.

We first consider that in stage 3, firms compete by setting simultaneously their quantities

(Cournot game). Next, we consider that there is simultaneous move price competition (Bertrand

game).
2r.
Cournot Competition: In this case, firm i’s strategic variable is g; = g;, and az.g;. -
joYi
orr, <0, if 0<y<1 i e, i
KA v(1+s, rz){> 0, if—1<y<0 It follows that if 0 <y < 1, i.e., if goods are

substitutes, firms’ strategies are strategic substitutes. Otherwise, if —1 <y < 0, i.e., if goods are
complements, firms’ strategies are strategic complements. Now, solving the stage 3 equilibrium
outputs and substituting those in the right-hand-side (RHS) of equation (4), we obtain the

expression for I (3, ;) under Cournot competition. It can be checked that,

ari(rir;) _ (a=0?VP@oy-ys)(A=si(s;=r D) A+s;=T )@=y +¥7j=¥s)) {> 0,if0<y<1
ori .= (1-5i5))(4—y2+y2(rj(1+s;)—s—si(1+5))3 <0,if —1<y<0°’

Therefore, under Cournot competition, the following are true: (a) If 0 <y < 1, i.e., if goods are
substitutes, firms’ strategies are strategic substitutes, and it is optimal for a firm to divest some of
its cross-holdings regardless of whether its rival divests or not. (b) If —1 <y < 0, i.e., if goods
are complements, firms’ strategies are strategic complements, and no firm has an incentive to
divest its cross-holdings to an outside investor.

Bertrand competition: Under price competition, firm i’s strategic variable can be defined as

aZFi . aZFi . V(1+52_T2){ > 0, if 0 < y < 1

29,00 apopi . 192 <0, if—1<y <0 It follows that if 0 <

gi = —p;; then we get

y < 1,i.e.,if goods are substitutes, firms’ strategies are strategic complements. Otherwise, if —1 <
y <0, i.e., if goods are complements, firms’ strategies are strategic substitutes. These are exactly

opposites to those under Cournot competition. Solving the stage 3 equilibrium prices and

12



substituting those in the RHS of equation (4), we obtain the expression for I (r;, 7;) under Bertrand

competition. Then we get,

aF;f(ri,rj)

aT,:

ri=0

@02y @+y+ys)A=si(sj=r D) (1+s=1))(2+y (1+s;=T))) {< 0,if0<y<1
A+Y)(A-si5)(4-y2-y2(sj-Tj+si(1+sj-7))))3 >0,if —1<y<0’

This implies that the following are true under Bertrand competition: (a) If0 <y < 1, i.e,, if
goods are substitutes, firms’ strategies are strategic complements, and no firm has an incentive to
divest its cross-holdings to an outside investor, (b) If -1 < y < 0, i.e., if goods are complements,
firms’ strategies are strategic substitutes, and it is optimal for a firm to divest some of its cross-
holdings regardless of whether its rival divests or not.

Therefore, our findings under Cournot and Bertrand competition taken together imply that

%I, ari(ryr))
6ri

—>(<0)=>

< (> 0), regardless of whether y € (0,1) or y € (—1,0), as in
agjagl 0

ri=

Proposition 1.
Since Proposition 1(a) holds true for any arbitrary s; € (0, ﬂ ,i =1,2, we can state the

following.

Proposition 2: Suppose that firms ’ strategies are strategic substitutes. Then, regardless of whether
goods are substitutes or complements, it is optimal for firms to divest their respective cross-

holdings fully to outside investors.

Proof: See Appendix.

Clearly, stability of cross-ownership depends on the nature of firms’ strategies — strategic
substitutes or strategic complements -, and not on the type of goods — substitutes or complements.
We, thus, demonstrate that the result of Stenbacka and Moer (2021) holds true not only for
substitute goods, but also in case goods are complements. However, when firms’ strategies are

strategic complements, Stenbacka and Moer (2021)’s result is completely reversed.

4. Alternative Divestment Mechanisms
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We have considered above that firms sell their respective passive shares in rival firms to
different outside investors. In this section we consider implications of two alternative mechanisms

of divestments, namely competitive pricing, and private placement via common intermediary.
Competitive bidding

Suppose that firms choose to divest their passive shares of their rivals through some
competitive bidding process, e.g., a Dutch auction. In the latter, potential investors submit their
bids for the number of shares and the price they are willing to pay for the stock. The highest price
at which all the shares can be sold is determined as the offering price, and all successful bidders
pay that price.

Firm i’s maximum possible return from divesting r; passive shares of its rival is equal to

F; = r;I}". The average price of firm i’s shares determined through the bidding process is p;I7,
0 < p; < 1. Then, firm i’s receipts from divestment are equal to r;; [ and its post divestment
accounting profit is:

NGRS (gf (riﬂ}'):g}f(ﬁ»rj)) + (s = 1 (1 = )T (7 150 1o 1)
Hence,

”i(g;'k(Tivrj)'g;(Ti'rj))+(Si_ri(1—Hi))”j(g?(Tivrj)'g;(rirrj))
1_(Si_ri(l—#i))(sj_rj(l_ﬂj))

Fi*(ri:rjrﬂiuuj) =

Comparing this expression for I;*(.) with that in (4), it follows that if y; is close to 1,
Propositions 1 and 2 will hold true. As a competitive bidding with many potential investors is

expected to lead to an average price close to I, i.e., y; close to 1, we can safely infer that our main

findings hold under this alternative divestment mechanism too.

Private placement via a common intermediary

Let now firms divest their passive cross-holdings of their rivals via a common intermediary
through private placement. Divestment through private placement is possible only if total payoff
of all agents involved (i.e., payoffs of buyers of divested shares plus payoffs of firms) increases

due to divestment.

14



Suppose that a; = a; = 1 (i.e., the intermediary agrees to help divesting) and F; = ;[ (i.e.,

() +s;7;()
1-s;5j

divested shares are sold at the highest possible price). Then I} (r;,7;) = and the sum of

accounting profits of firms (i.e., total payoff of all agents involved) is given by,

Z'(rym) =TI () + I (1, 17)

1
=T=ss [(1+s)m (gi‘(n,rj),g}f(n,rj)) + (1 + s)m; (g;‘(ri,rj),g;f(ri,rj))]

A om; 00 9 9] om; dgi | 0m;99]
Then, ar; [(1+ 1) (ag 6rl agj or; +(1+s) dg; or; + agjor;)|

From the first-order conditions of firms’ maximization problems in Stage 3 of the game,

o _ omj _
we have 5g; (si— 1) 32, 0. Thus,
0z* 1 an; agl on; 99; omjdg; om; 6g]
ar; 1-s;sj [(1 + S]) ( (si— )5, dg; 6rl ag] + (1 +s) dg; or; (SJ Tj ag;j or;

=1 [@a_g;((l +5) = (145) (s = 1) an o ((1 ) = (A +s)(s - ))] ®)

1-s;s; dg; Or;

Using Lemma 1 and recalling that if goods are substitutes (complements) 3—7; <0(>0),we

get the following Proposition.

Proposition 3: If divestment occurs via a common intermediary,

() when firms’ strategies are strategic complements, there are no divestment incentives of
cross-holdings, independently whether goods are substitutes or complements.

(b) when firms’ strategies are strategic substitutes and firms are symmetric in all aspects, firms
have no incentive to divest, independently whether goods are substitutes or complements.
Otherwise, they may or may not have incentives to divest some fraction of their cross-

holdings depending on the specific market features.

Proof: See Appendix.

Proposition 3 partially only confirms our main findings for the case that private placement takes

place via a common intermediary. In particular, when strategies are strategic complements, once

15



again there are no divestment incentives, independently whether goods are substitutes or
complements. In contrast, when strategies are strategic substitutes, it is not always true that a firm
has always incentives to divest its cross-holdings of the rival. Interestingly, when firms are ex-ante
symmetric in all aspects and their goods are substitutes, they have no incentives for divestment. In

all other cases, they may or may not have such incentives.

Example 2: This example illustrates divestment of passive shares in case of strategic
substitutability. Suppose that there are two firms, 1 and 2, producing homogeneous goods at
marginal costs ¢; and c,, where 0 < ¢; < c,, and are engaged in Cournot competition in the

product market. The inverse market demand function is givenby p = a —q; — q,; a > 2¢, — ¢;.
Firm 1 owns s; € (0, %] passive shares in firm 2. Accounting profits of firm 1 and firm 2 are,
respectively, I} = m; + s;I, and I, = m,, which implies that I'; = m; + sym, and I, = m,. Then,

for any given s;, the equilibrium outputs and accounting profits are, respectively,

(1-sp)a—2c1+(1+s1)cy _ (a—2c1+cz)2—(5a—c1—4c2)(c2—c1)51+(a—c2)(c2—cl)sf

q1(s1) = 35, v 0 (3-51)2 '
_ ata-26 _ (atci-2¢5)?
q2(s1) = 35, I = (—s51)2
Now, 2£2 = (atey—2c7)[2a-7cptSerbsi(eamcn)] 0,if 2c,— ¢, <a<? [7c, — 5¢; — s1(c; — ¢1)].
651 (3—51)3 2

This implies that, if the market size is less than a critical level, it is optimal for the more efficient
firm not to own any share of its rival firm. Therefore, if firms are sufficiently heterogeneous in
terms of their marginal costs, market size is small and cross-ownership structure is exogenously
given, the more efficient firm will have an incentive to fully divest its passive cross-holdings, even

under divestment through private placement via a common intermediary. In contrast, it can be

oy

checked that, if the efficiency gap between the firms is less than a critical level such that | PP

= q,(s1), we will have % > 0. In the latter case, divestment of passive shares will

1

not occur through private placement via common intermediary.

omq
> |—
qZ(Sl) = |6q2

5. Sequential move product market competition
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We next consider that firms’ strategic interaction is sequential. Let firm 1 (the leader) choose
the level of g, in stage 3 and then firm 2 (the follower) choose the level of g, in stage 4. The first
two stages of the game, as well as all other specifications, are as in the main model. For tractability

of the analysis, we make the following assumption:

Assumption:

0%m 9%n
A3.sin( 1)=sin 2
9 092091 9 (691692)

The above assumption holds true even when firms face different demand functions and/or
their cost functions are different, except in some special cases.® It implies that, if the underlying
game with cross-ownership is of strategic substitutes (strategic complements), then the game
without cross-ownership is also of strategic substitutes (strategic complements), and vice-versa.

The follower’s problem in stage 4 is to max[,(g4, g2, 11, 172), Where I, (%) is given by (2)
92

when i = 2. The first order condition of this problem is given by (3) for i = 2. Letting @, = 1, the
solution to the follower’s problem is g, rr(gs,71,72), Which is the reaction function of firm 2.

092 RF

However, it is evident that Fot 0, i.e., divestment by the leader does not have any direct impact

1

on the follower’s reaction function; thus, we write g, rr(g1,72). Further, it can be checked that

2
Q) a‘ng’RF < (>)0,if g F; < (>)0, i.e., the follower’s reaction function is negatively (positively)
1 1

agza
sloped if strategies are strategic substitutes (strategic complements); and (ii) a";z% > (<)o, if
2

Z—ZZ < (>)0, i.e., divestment of the follower’s share in the leader firm induces the follower, for
1

any given g,, to be more (less) aggressive in the case of substitute (complement) goods. (See

Appendix for details.)

Now, assuming that a; = 1, the first order condition of the leader’s problem in stage 3,

ory + 01 992.rF

— L
0. T30, 901 = 0. Let gy (ry, 1) and

max I (g1, g2, 11), Where g, = g, rr(g1,172), implies that
g1

6 See Bulow et al. (1985) for a discussion on this issue.

17



g5 (ry,13) = gorr(gt (1, 12),12) be the equilibrium strategy of the leader and the follower,
respectively, when a; = a, = 1. Further, let nt (ry, 1) = my (g% (ry, 1), g5 (ry,75)) and T (ry, 72)
be the leader’s operating and accounting profits, with 75 (ry,73) = m, (gt (ry,12), 95 (11, 72)),
and I’} (1, ) those of the follower.

From the comparative static analysis of the last two stages equilibrium outcomes

corresponding to a; = a, = 1, we get the following Lemma.

Lemma 2: It holds that:
agr gy . .
(@) 5. 0(<0)and - > (<)0, if goods are substitutes (complements).
1 2

ag% ag5 . . , . .
(b) % > 0 and % > 0 if (i) goods are substitutes and firms’ strategies are strategic
2 1

complements, or (ii) goods are complements and firms’ strategies are strategic

: . . agk agl
substitutes; otherwise, =— < 0 and == < 0.
87‘2 87‘1

Proof: See Appendix

From Lemma 1 and 2, it is evident that the impact of divestments on firms’ equilibrium
strategies in the case of sequential move competition are similar in nature to those in the case of

simultaneous move competition. Intuitions are also like those in the case of simultaneous moves.

In stage 1, like in the case of simultaneous moves, it is optimal for the leader (follower) to
set Ff = nI¥(r, 1) (Ff = r,T}(r, 7). Then in stage 2, each investor accepts its offer for

allr; > 0, i = 1,2. Thus, firms’ accounting profits can be written as:

ﬂf (g% (11, 7"2):95(7"1: 7"2)) + 51”5( gf (rz, 1), 95(7”1» 72))
1—15:5,

Leader: TE(r,my) =

”5( gf (7”2'7”1)'95(7”1' 1)) + 52”% (glf (r1,12), 95(7”1' 7"2))
1—s5:5,

Follower: [ (ry, 1) =

We examine next whether there are incentives of the leader and/or the follower to divest its
passive shares in its rival. First, consider the leader’s divestment incentives. From the above
expression, the slope of the leader’s accounting profit with respect to r; can be decomposed as

follows: (See proof of Proposition 4 in the Appendix for details.)
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arf() _ 1 anfQ) S dn§(.)]

dT]_ - 1—5152 dT'l 1 dTl
_ [ r_onf ] 991 [_ 1-(s1-11)(s2=12) Omf agz,RF] 991 [1—s1(s2—r2) an%] 995 %)
1—5152 6g1 67’1 1—5152 agz 6g1 87‘1 1—5152 agz 61”1
=) (-), if strategic substitutes (+), if strategic substitutes
(+), ifstrategic complements (-), if strategic complements
1 ant agk 1 onkl ag%
= — [7”1 __] — [—7”1 (52 = 1) == 8
1 5182 6g1 61‘1 1 5182 agz 87‘1

Effect via investor’s profit  Effect due to rival’s strategic response
=) (-), if strategic substitutes
(+), if strategic complements

Equation (8) decomposes the effect of divestment of cross-holdings by the leader on its

ari()
ar1

accounting profit, , into two parts: The first term captures the effect via investor’s profit,

which is always negative as in the case of simultaneous move competition. The second term
captures the effect due to follower’s strategic response t0 divestment by the leader. Divestment by
the leader firm 1 induces it to re-optimize its strategy, g, and that, in turn, induces the follower
firm 2 to respond strategically by changing the level of its strategic variable, g,, which affects the
leader’s profit, k. The leader takes this into account while choosing its optimal strategy, unlike
in the case of simultaneous move competition.

Therefore, the effect due to follower’s strategic response has two components: First, the
effect due to internalization of the follower’s strategic response by the leader while choosing its
strategy - the second term of equation (7) -, which is absent under simultaneous move competition;
and second, the effect due to the follower’s strategic response even in absence of internalization
by the leader - the third term of equation (7). The latter is analogous to the second term of equation
(5) under simultaneous move competition. The first component of the effect due to follower’s
strategic response is negative (positive) in the case of strategic substitutes (strategic complements)
and is opposite in sign to that of the second term. Yet, it is larger in magnitude than the second
term. Thus, under sequential moves the effect due to follower’s strategic response IS negative

(positive) in the case of strategic substitutes (strategic complements).

Simplifying the RHS of equation (8) further, we get,

2

ark) 1 agk d (dI1(g1, 92,rF(g1T2), T1)

i - r (22) L <0 9)
or, 1-51Sy or;/ dg. dgq
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By the second order conditions of the leader’s maximization problem, the latter is negative for all
r; € (0,s,]. Clearly, it is optimal for the leader to choose r; = 0 in stage 1, regardless of the nature
of goods produced by firms — substitutes or complements — and the nature of firms’ strategic
variables — strategic substitutes or strategic complements.

Turning to the follower’s problem of divestment in stage 1, we find that

. ars ()
Slgn (W

L L
)z—Sign(%aﬂ). Thus, from Lemma 2, it follows that

Tz—O 67‘1 87‘2

ar; ()
61‘2

> 0,if firms’ strategies are strategic substitutes ]
{ & & . That is, the follower has no
r2=0

< 0,if firms’ strategies are strategic complements
incentives to divest a fraction of its cross-holdings in the leader if firms’ strategies are strategic
complements. In contrast, if firms’ strategies are strategic substitutes, the follower has always such
incentives. This result is in line with the case of simultaneous move competition since the

follower’s stage 4 decision problem is similar in nature as that under simultaneous moves.

Proposition 4: The following hold in the sequential move game:

(a) The leader has no incentives to divest its passive cross-holdings in the follower to an
outside investor, regardless of whether goods are substitutes or complements and firms’
strategies are strategic substitutes or strategic complements.

(b) The follower has incentives to divest some fraction of its passive shares in the leader if
firms’ strategies are strategic substitutes. In contrast, if firms’ strategies are strategic
complements, the follower has no incentives to divest its cross-holdings, regardless of
whether goods are substitutes or complements.

Proof: See Appendix.

It is always optimal for the leader not to divest any fraction of its passive shares in the follower
to an outside investor. The same is true for the follower unless firms’ strategies are strategic
substitutes. In the latter case, for any given cross-ownership structure, the follower has incentives
to divest some fraction of its cross-holdings. This implies that if strategies are strategic substitutes,
it is optimal for the follower to fully divest its cross-holdings. Clearly, the present analysis
encompasses the analysis of Stenbacka and Moer (2021) as a special case and demonstrates that
strategic substitutability is not a sufficient condition for a firm to have incentives to divest some

fraction of its passive shares in its rival.
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Example 4: Let the demand functions faced by firms and their cost functions are as in Example

1. Further, consider that firm 1 is the leader and firm 2 is the follower. Then under sequential move

quantity competition, for any given s; € [0, %] and r; € [0, s;], firm 2’s quantity reaction function

N |-

in stage 4 and firm 1’s equilibrium quantity in stage 3 are, respectively, g, =-[a —c —

(a—c)[2-y(1+s,-711)]
4—y2[2+(51-11)(1—52+7)](1+5,—73)"

8[‘1’“(-) __ (a— C)2V2T1[4 -vQ2+y)—v(s; — 7"2)(2)/ - 2-y)(s;— 7"2))]2
ary 2(1— 5152)[4 — yZ(Z +(s;—r)A -5, + rz))(l +s, — rz)]3

¥q1(1+s; —ry)]and g, = From these we get,

<0,

forally € (—1,0) U (1,0),s; € [O, %] and r; € [0, s;], implying that the leader has no incentive

to divest its cross-holdings in its rival (the follower). On the other hand,

ars () _ (a=0?V32-y(Q+si—r)l[1=(s1—r)sa]?[4-y 2+1)+v(2—y)sE -2y s, {> 0,if0<y<1
or; 75=0 (1-5152)[4—2y2(1+52)—Y2(s1-11)(1-s9)]3 <0if—-1<y<0

which implies that the follower has an incentive to divest its stake in its rival (the leader), if 0 <
y < 1, i.e., if goods are substitutes and firms’ strategies are strategic substitutes; otherwise, not.

Next, consider that there is sequential move price competition in the product market. In this
case, for any given s; € [0, %] and r; € [0, s;], the follower’s price reaction function in stage 4 and
the leader’s equilibrium price in stage 3 are, respectively,

b2 = %[a(l =Y) +c(1+y(rz—s2)) +yp1(1+5, —1)], and

a2—y%(1+51—1) =y (1=s1+7)] 4[24y (A=5147)+Y 2 (= 1+(51-71) (S2—12)*—2(52—12))]
4—-2y2—y2[(s1-71) (1= (52=72)%)+2(s2—132)] '

1 =
Thus,

2
ark() (a-2(1-P)y2ry(~4-2y+y2+y 2+7)r3+2y 25,4y (24Y)s3 -2y o (y +(2+7)s2) )

<
) 3 Or
1 2(1 y)(l 5152)(4 2} }‘251 )272251 2}‘252 Y“S152 2} 72( 1 S152) )‘211( 1 4 2’252 S%))

forally € (—1,0) U (1,0),s; € [O, %] and r; € [0, s;]. Inthis case too, the leader has no incentive

to divest its cross-holdings in its rival (the follower).
Turning to the follower’s problem, we get,

ars ()
ory

T'2=0

_ (@=02(A-P)y3 @+y(1+s1-1)) (1+(r1=51)52) 2 (4+2-V)Y—¥S2(2¥ +(2+7)52)) {> 0,if —1<y<0
(1+Y)(1-5152) (4—2y2+y2(r1—s1—252+(—T1+51)55))3 <0,if0<y<1
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This implies that the follower has an incentive to divest its stake in its rival (the leader) if
-1<y <0, ie., if goods are complements and firms’ strategies are strategic substitutes;

otherwise, not.

6. Concluding Remarks

In a general duopolistic market context in which goods are either substitutes or complements
and firms’ strategies are either strategic substitutes or strategic complements, we have examined
the firms’ incentives to divest their passive shares in their rivals. We have considered alternative
divestment mechanisms: private placement via independent intermediaries as well as via a
common intermediary and competitive bidding.

We have shown that there are always divestment incentives under a private placement
mechanism via independent intermediaries but only if firms’ strategies are strategic substitutes in
a simultaneous move product market game. This holds independently whether goods are
substitutes or complements. A similar result is obtained under a competitive bidding mechanism.
Yet, under a private placement mechanism via a common intermediary, firms do not have
divestment incentives when their strategies are strategic substitutes unless there are substantial
asymmetries in firms’ cross holdings as well as in other market characteristics. Finally, only the
follower has divestment incentives in a sequential move product market game when firms’
strategies are strategic substitutes, independently whether goods are substitutes or complements.

In all other cases, no firm has divestment incentives, implying that we can safely analyze the
market and societal implications of firms’ arbitrary passive cross-holdings with no need to question
the stability of the ownership structure.

Our analysis leads to several testable implications. First, divestment activities are more often
observed in industries in which firms’ strategies are strategic substitutes than those in which they
are strategic complements. Second, in industries in which firms’ strategies are strategic substitutes,
divestment activities are less often observed when divestment occurs via a common intermediary

than via independent intermediaries or competitive bidding. Third, in industries in which firms’
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strategies are strategic substitutes, leaders are less often engaged in divestment activities than
followers.

There are two maintained assumptions in our analysis. First, investors buying firms’ passive
shares have no bargaining power and pay, thus, the highest amount that firms ask for selling those
shares. And second, these investors have no impact on the firms’ managers product market
decisions ex-post, i.e., once they have bought the competing firms’ shares. Relaxing these
assumptions may lead to interesting new findings regarding the firms’ incentives to divest their

cross-holdings, an issue which is left for future research.
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Appendix

Proof of Lemma 1. When a; = a; = 1, equation (3) reduces to,
al"i 1 [aT[l
a.gi 1- (Sl rl)(sj - 7})
Setting Q; = m; + (s; — ri)nj, i,j =1,2,i #j, we have
a.Ql' aT[i aT[]
= +(s;—1r)=—=0 (A1)
dg; 9g; Y ag;

By totally differentiating equation (A1) with respect to r;, we get.

67‘[]-
+ (Si - T'i)_] =0
09i

0%Q; d0g; | 9%*Q; 9g; (_6&

=0 and
ag? or; 6g]6gl ar; agi) A2
920; 8g; | 0%Q; dg; _ (A2)

dgidgj or; 6g]2- or;

[ 62.0.[ 6ZQi ag
2 L an]
29; 09j9g; | | or; [

1 o2, a2, ||oa| = |°9
[09:09; 047 or;
( 61'c a2 9.
a . agl ag
T g
i
=9 am; 92Q;
_omj 978
% __ 09;0g;09;
Kari ﬁ !
~  92q. 82Q;  9%Q; 02Q; 2 -
where H = — — — z L =(1 S; —T; s-—r-)H>Ob Assumption A2.
997 097  09i09;09;09; =5 = 1) Y P

0%Q;
Also, note that -2 - = (1 — (si —m)(sj — r]))

(o))
g,00)) 29" \ag,00:)

Now, we can state the following.

> 0,if Z < 0
(1) Slgn( ) Sign (Z;) %‘:’, ,since H > 0 and
i : J
< 0,if 99 >0

azﬂj 621‘]- .
i (1 — (si —m)(sj — r])) o < 0 by Assumption A2 .
. aT[]' 2r. .

< 0,if both — and are of the same sign

dg; 9gi 09j09i . ~
2) —= 5 ,since H> 0 and

6ri . 671']' i . .

> 0,if — and are of different signs

09; 69,69z

. 0%Q;
Sign <agiag]) Sign (69 agl) "
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Proof of Proposition 2:
Lets; € (O, %] be the optimal cross-holdings for firm i, i = 1, 2. From Proposition 1(a) we know

6I‘i(ri,rj)

p > 0. Hence, if s; = s/, firm i has an incentive
i

r;=0, s;j=s;

that for any arbitrary s; € (0, %] ,

to divest some fraction of its cross-holdings. Therefore, s; € (0, %] cannot be the optimal cross-

holdings for firm i. In other words, there does not exist any s; € (0, %] which can be the optimal

cross-holdings for firm i, implying that it is optimal for firm i to divest its cross-holdings fully. m

Proof of Proposition 3:

From (8), we can infer the following:

(a) If goods are substitutes and strategies are strategic complements, g’ ai Lt < 0and SZ‘ ai]-. <0,
i i j i

a9z
thus ?<0 hence, there are no incentives for divestment. Moreover, if goods are

complements and strategies are strategic complements, —ﬁ < 0and & %9j < 0, thus 2= <

dg; or; 6g] ar; or;

0; hence, once more there are no incentives for divestment.
(b) If goods are either substitutes or complements and strategies are strategic substitutes, then

on ag am; g ( )
] YYi iZ9j
29: 7, < 0and — 29, 7: > 0, thus the Sign is ambiguous.

Now, if firms are symmetric in all respects, thus s; = s; = s, then from equation (8) we get

the following.
oz s [imon, , om0
ar; ri=r;=re[0,s] 1-s dg; 0r;  dgj or;
?3292]' _om; 2%q;
1-s+r) |97 99i 09 = om; 0g;99;9g
_ Qs |Om 996 90) | om 291 99,29 (see proof of Lemma 1)
1-s ag; H a9 H
(1-s+1) ,0m; o [6 Q; 0%Q; ] .. . e
= — ——=—| < 0. This is because by symmetry, we have in equilibrium
(1-s)H (6gl) 297  0g:0g; y sy y a
om; 0 Q- 02 Q;j
that — = —; % <0 and >
dgi 9g; 6g, 097 09:99;|'
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2%Q;  9%q 2%Q;  9%q

with =
99:09; 0999, ag% 692

in equilibrium. Therefore, if strategies are strategic

*

substitutes and goods are either substitutes or complements, Zi_

< 0, which

ri=rj=re[0,s]
implies that there are no incentives to divest.

anl

Note that this is also true whenever |—|

and ((1 + Si) - (1 + Sj)(si - Ti)) =

. . az*
((1 + S]) — (1 + Si)(Sj - T'])), in which case 6_7”1 <0.m
Properties of the Follower’s Reaction Function:

The first order condition of the follower’s stage 4 problem can be written as

ar, 1 dam, +( )6711 0 (A3)
= So —71,)—| =
9g; 1—(s;—ay;r)(s; —1r)ldg, 2 2 29,

Let g, rr (g1, 11, 72) be the solution of (A3). Then

’r; (< 0,i
agZ,RF — 6g16§12 f 1a g2 H
agl - - 621.,2 F y SInC
69% > O lf 99.99, >0
d . a°r a%r
Further, note that |M < 1, since | 2
7] 091092 ag
on d
(A3) it follows g, rr(g1,11,12) Satisfies a_ + (s, — rz)— = 0. Therefore, we get: (a) =28E gZRF
; omy
0, and thus we write, g,grr(91,72), and (b) gZRF =20 5 Slgn( gZRF) =
2+ (sp—T2) ot or
ag% ag2
.2 , 92 : 97T
—Sign(=2), since =2+ (s, (by Assumption A2 —2<0; also
ag- 295 293

1

1-(s1—ay 11)(s2-12)

>0)m

Proof of Lemma 2:

The first order condition of the leader’s problem, max I’y (g1, g2, 71, 72) Subject to the constraint
91

92 = 92.rr (g1, 72), in stage 3 of the game is,

ary _ f& 01 992RF _ (3 (A4)
dg, dg 092 9491

Lt 6111 + (51— 7‘1)

61‘[2 |:67T1
ag,

om; ] 0gorF
+ (51— ) 52| 2 = 0 (A5)
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Notice that Z—gl depends on r, only via ang'RF. The second order condition of the leader’s problem,
1

1

— i[& &agz,RF] + i[& ﬂayz,RF] 992RF _ (32F1 0%y 592,RF)
" dg1ldgr  9g, 891 092 L9, 989> 991 1 0g: 9% 091092, 091

( 0°r; |, 9%, 5.92,RF) 9g2rF | 0T10%g2RF
09291 095 991 / 091 99, 093

< 0, is assumed to be satisfied.

92T;
29139, > %9 2 by Assumption A2, and (ii)
092 RF 92Ty 0°T1 09gaRF 92T 02T'1 g2 rF 092,RF
< 1 (as shown above), we et( + ) ( ) — < 0.
| 091 ( ) g agf 091092 091 09291 6g§ 091 091
92 ar, 92 ar, 92 a1
Therefore, m <0 whenever —2RE _ o —L1Z92RF - of |—1g—ZZRF <|( e
291 992 691 09, 0971 997
0%Ty agZ,RF) (62F1 52F1592,RF)592,RF
091092 091 09291 995 091 9g, I’
Then, using the implicit function theorem, we get from (A5),
oak dmy , dmy 992RF
991 _ 991 992 991
ory m (A6)
67'[2
By (A3), =% = — (s,
92
Omy . \8my agz,RF
3_911‘= 291 ~ 527035, o (A7)
or, m )

Now, by the second order condition of the leader’s maximization problem, m < 0; also,
am; . )
% < (>)0) if goods are substitutes (complements), and g;RF < (>)0 if strategies are strategic
i 1

substitutes (strategic complements) Therefore, we get,

a2r d
1 1f 2f2 < gand 2% < 0, then gl>0
09109 a9
82T d d
2. If =—2 < 0 and 7T‘>Othen gl<0
09109 99
82T d ag am, 0
3.1f 22 >0 and ZEL <0, then 2L > 0 if and only 1f + 2Zz Z92RE - orelse,
09109 09 6 st g1 Bgz 091
2 o, F d
2R . _ 941 =ﬂj (since by (A3), FE=—(s,—1)5=>0), with
agl ﬁ agl 7T2=C0n5t 6.92
d ) . .
ﬂ] the slope of firm 2’s iso-profit curve in the g, g,-plane.
991 my,=constant
97Ty d d d am, 0
4. If >0and =L >0, then 291 < 0ifand only if =2 4+ T2 Z92RE - g o1 egle,
09109, 09 ory 091 092 091
2 T, P P
G2RF o _ 241 — ﬂj (since by (A3), =% = — (s, — )5, 1<)
991 ﬁ 991 m,=const

To be able to draw clear conclusions in cases 3 and 4, we first prove the following Lemma.
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%m;
> 0, then =—=— <
99;0g; 991 091

2 9
Lemma 3: If 92.RF ﬁ]

Ty=const

Proof of Lemma 3: Remember that g, zr(g1,73) is the solution of (A3). Letting g, ,(g1) =
argmaxg, m;(g1, g2), We have,

3 6217.'2 6217.'2 . (S pe \ 621'[1 3
T\o2712) . .
Jamy — 991992 - 992001 092991 — Z92RF  The former inequality holds as s, =7, >0,
agl _a T _a T —(S —r )a T agl
Bg% Bg% 2772 6g%
0%m; 92 71'2 9%m; d%m;
—>0, — > 0, and - > -
99;09; 297 99;09; 093
o .. 02 a%r 99>
latter equality is true. Note that if —— > 0, then ——2- > 0 and thus, —2Z2 > 0.
0gi09; 091992 091
a
Hence, when ——— > 0, we have 0 < —2 992m < Z92RE and the following property holds.

aglag] 991 091

Property 1: Both g, rr(g1,72) and g, ,(g1) are positively sloped and g, rr(g1,72) is steeper
than g, ,(g1) in the g, g,-plane.

1 % omnq
Further, since g,, RF(gl,rz) is given by % = earei 3 + (s, — rz) ] =0 and

92,1,(g1) s given by @ = 0, we get,

oy = ! [(52 -1,) 3"1] > (<0 & 6"1 t>(<)0. This implies the

1-(s1—aq 1) (52—-7132)

292 92=92 m,
following property.

Property 2. For any given g;, gz rr < gz,x, When Z—Zl <0, and gz gr > g2z, When ? > 0.
2

g2
L am, ) )
Next, 7,(g1,g2) = const implies that —=2 =% +o2 =022 =
92 9911y, =const. 91 91!z, =const.
amy amyp amy
amy 5 amy am
—% Iﬁ at g, = gorr| = — 991 5 = aglanl > 0, regardless of whether
392 1l,=const. —(52—7"2)— (52—7”2)
a a
i 5 0or ZE < 0. That is, at each point on T the iso-profit curves « , =
29, 29, 92 rRF g1, 72 2 91, 92

const are positively sloped.

Property 3: Regardless of whether g, rr < (>)g2r, 1-€., whether < (>)0, at each point

on g, rr (g1, 12), the iso-profit curves m,(g;, g,) = const are posmvely sloped.

Further, note that the following property is always true.
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Property 4: %J = oo at every point on g, ,(g,), i.e., the tangent of the iso-profit

g1

my,=const
curves m, (g4, g2) = const, is a vertical line at each point on g, . (g,) in the g, g,-plane.
Now, from Properties 1-4 and Assumptions Al and A2, it follows that ——— 092RF %J
991 091 Ty=const
627'[ . - c’)gz RF 6g2 . .
whenever — > 0. Thatis, if > 0, we have —=— < — , since by Assumption
09i09g; 7 1392 991 aglJrrz:const Y P
aZ
A3, ——— 6gL6g] > 0 if and only 1f > 0. m
By Lemma 3, we infer that,
. 0°T, om; agk
[ If —2- > 0and — < 0, then === > 0.
() a91‘392 9g; ory
.. 2°T am; dgk
i If—2>0and L> 0, then == < 0.
( ) agl ag] ory

In sum, > 0 (< 0), if goods are substitutes (complements), regardless of the nature of

firms’ strateglc variables.

Next, considering (A4) and applying the implicit function theorem we get,

ar
agt __1 [a(dgi) 99>, RF]
ory m= 0g, ary

This implies that,
Si n( ) Sign a(ﬂ) Si (agz‘RF) = —Si n( o°r ) Sign(ZZ). This is because
g g I ar, 9" \agz09:) 29 55, !
(@) m < 0 by the Second-order condition of the leader’s problem,
92RF\ _ _ Ci 071
(b) Slgn( ) = Slgn(agz) and

dry dry
|l=— 2 2 a(— 2
d 0“T 0°Tr, 0 . d . 0“T
(C) ( gl) — 1 + 21 g2,RF = Slgn ( gl) — Slg?’l( 1
092 092091  0g; 091 092 092091

| 9°r,
092091

), since by Assumption A2

9°T,
092

< 1. Therefore, we obtain,

0
and | 92,RF
ag

671'1

(>0, if > (<)0 and < (>)o
991 09
M| <0, if Som0e. > (0 and 6”1 t> (<)o

; F _ Fr,L . 8g% _ 8grr 9% ngF
Now, since g, = g5 (gy(ry,71),15), we can write a__TaT' Since (i) <
&Y 1 1

(>)o if 39 < (>)0 and (ii) Lemma 2(a) holds true regardlng , We get,
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"’”1 L < (>)0

a5t >0, if y > (<)0 and
<o, if 2 ke (<)0 and 6"1 L > (<)0
F L
Finally, aﬁ=—a“‘““+—agz'”aﬂ. Since (i) gZRF > (<)0 if 6”2 2 < (>0, (i) gZRF <
ar, dg, O0ry
(>)o if rp < (>)0, and (iii) Lemma 2(b) holds true regardlng |t follows that
611'[
o0k >0, lf
6r2 < 0 f anl

regardless of whether strategles are strategic substitutes or strategic complements. m

Proof of Proposition 4:

Note first that,
dr’{(.): 1 [dnf S ang] __1 [(anl_l_ Onz)agl (anf_l_s aﬂ)agz]
darq 1-s153 Ldry 1 arq 1-5153 agl 13g1 oryq 6g2 13g ory
Using equations (A3) and (A5) and after some algebraic manipulations, we get
ari() — [ m ﬂ] a_glf + [_ 1—(51—7"1)(52—7"2)0_77[1“692,RF] M + [1—51(52—7”2) 6_1'[{‘] M (A8)
dr1 1—5152 agl 67‘1 1—5152 agz 691 37‘1 1—5152 6g2 67'1
_ 1 67'[2 agt 611'1 092,RF 391
— [ 1 ] [—7”1 (s — Tz)
1-51Sp dg, 0rq 1-51Sy dg, 1or’
. a agk
since 2922 = Z92REZIL Tharefore,
61‘1 agl 61‘1
2
dark( 1 dgk
ano _ 7 (ﬁ> m <0,
dT'l 1—5152 67"1
[aﬂ— (sp—rp)2m 292, RF]
6g1 _ 19g1 2 092 091 ™
since by equation (A7), = - , and by the second order condition of the
leader’s maximization problem m < 0.
Note second that,
ark 1 dn¥ dnk 1 67r2 67‘[1 agl anf ank\ agl
—_— = SZ_: +2 +52_F_'
dry 1-s515p Ldry dry 1-51Sy 6g1 ag ary ag dg,/ or,
Using equations (A3) and (A5), we get,
ng(-) 1 onk 695 o, 611'2 omk 6715 092 RF ag%
O R (B s - s [ P G- 5] 252 ) 51
2 5152 gz 012 91 92 g1 2
1 [ onk agf (an‘; 6712 [671% 6n1 agz,RF) 6g%]
= -+t (T —S051— 1 —Z— (5 —1r)(s;—r —
1_5152 Zagg aT'z agl 2( 1 1) ag; ( 1 1)( 2 2) agl a.rz
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[ L L
=— raﬂaﬁ‘l'((l_sz(sl—rl)) T S2 1—(51—7”1)(52—T2)]6n1m>%l

1-515, agk or Bgf 991 ory
1T 6n1 692 ony a7T1 092,RF 6.9]1“ a7T1 992,RF 691
= 1—5,(s — 1 ( -
1-s15; L T254F 6g ory + ( 2( 1 1)) ( 2) F 091 ory 2 E)gz dg, O0r
_ 1 [ a7"-'1 692 RF 691 391 ]
- 1-s515; L "254F 6gF ar, + (1 52(51 1)) ary 0ry
gF  a d ) [aﬂ—(srr omy agz'RF]
7} 7} a
since 29z = 292RF 4 092kr gl ~ and by equation (A7) = 1o 92991 1 Hence,
6 T2 61‘2 6g1 m
ars () _ 1-55(s1-11) dgf dgf
ar, 75=0 1-515, drqy dry
. 1-s5(s1—T ar , gk agk
Then, since 22252 5 ¢ and m < 0, Sign arse) = —Sign (ﬂﬂ).
—S51S2 dar, 75=0 67‘1 61"2

Now, from Lemma 2, we have

a9t a”t
1. P 0(<0), |f < 0(> 0) regardless of whether — aglag, >0or<O0.

ot (> 0if 52 o Fl -> ()0 and < (>0
2. =%
| <0,if 2 Toroe > (<)0 and > (<)o
F. lf
Therefore, it follows that ars () 26 g1 . ]
"2 =0 | <0, if 53— a >0
92091

31



References

Ali, A., Klasa, S., and Yeung, E. (2014). Industry concentration and corporate disclosure

policy, Journal of Accounting and Economics, 58(2), 240-264.

Azar, J., Raina S., and Schmalz, M. (2022). Ultimate ownership and bank competition, Financial
Management, 51(1), 227-269.

Barth, J. M., & Joo, S., and Lee, K. B. (2022). Bank—client cross-ownership of bank stocks: A

network analysis, Journal of Financial Research, 45(2), 280-312.

Bolton, P., Santos, T., and Scheinkman, J. (2016). Cream-Skimming in Financial
Markets, Journal of Finance, 71(2), 709-736.

Brito, D., Cabral, L., and Vasconcelos, H. (2014). Divesting ownership in a rival, International

Journal of Industrial Organization, 34, 9-24.

Bulow, J. 1., Geanakoplos, J. D., and Klemperer, P. D. (1985). Multimarket oligopoly:

Strategic substitutes and complements, Journal of Political Economy, 93(3), 488-511.

Choo, E. (2005). Going Dutch: The Google IPO. Berkeley Technology Law Journal, Annual
Review of Law and Technology, 20(1), 405-441.

Dietzenbacher, E., Smid, B., and Volkerink B. (2000). Horizontal Integration in the Dutch

Financial Sector, International Journal of Industrial Organization, 18(8), 1223-1242.

Dong, G. N., Gu, M., and He, H. (2020). Invisible hand and helping hand: Private placement of
public equity in China, Journal of Corporate Finance, 61, 101400.

Ezrachi, A., and Gilo, D. (2006). EC Competition Law and the Regulation of Passive Investments
among Competitors, Oxford Journal of Legal Studies, 26(2), 327—-349.

Foerster, S. R., and Karolyi, G. A. (2000). The Long-Run Performance of Global Equity Offerings,
Journal of Financial and Quantitative Analysis, 35(4), 499-528.

32



Gao, X., Hsu, Y. T., Wang, X., and Yuan, W. (2022). The choice of flotation methods: Evidence
from Chinese seasoned equity offerings, Journal of International Money and Finance, 129,
102725.

Gilo, D., Moshe, Y., and Spiegel Y. (2006). Partial cross ownership and tacit collusion, The RAND
Journal of Economics, 37(1), 81-99.

Gilo, D. (2000). The Anticompetitive Effect of Passive Investment, Michigan Law Review, 99(1),
1-47.

Grabowiecki, J. (2006). Keirestu Groups: Their Role in Japanese Economy and a Reference Point
(or a Paradigm) for Other Countries. Visiting Research Fellow Monograph Series No. 413, IDE-
JETRO, Japan.

Hariskos, W., Konigstein, M., and Papadopoulos, K.G. (2022). Anti-competitive effects of partial
cross-ownership: Experimental evidence, Journal of Economic Behavior & Organization 193,
399-400.

Heim, S., Hiischelrath, K, Laitenberger, U., and Spiegel Y. (2022). The Anticompetitive Effect of
Minority Share Acquisitions: Evidence from the Introduction of National Leniency

Programs. American Economic Journal: Microeconomics, 14 (1), 366-410.

He, J., and Huang, J. (2017). Product market competition in a world of cross-ownership: evidence
from Institutional blockholdings. Review of Financial Studies, 30(8), 2674-2718.

Lerner, J., Ann L., and Abishai V. (2015). A Note on Private Equity in Developing

Countries, Harvard Business School Background Note, 811-102.

Dai, M., Benchekroun, H., and Long, N. V. (2022). On the profitability of cross-ownership in
Cournot nonrenewable resource oligopolies: Stock size matters, Journal of Environmental

Economics and Management, Elsevier, vol. 111, 102597.

Nain A., and Wang Y. (2018). The Product Market Impact of Minority Stake Acquisitions.
Management Science, 64(2), 825-844.

33



Praxis Global Alliance (2021), India Investments Pulse 2020.

https://www.praxisga.com/Praxisgalmages/Reportlmg/report-india-investments-pulse-2020-

Report-3.pdf

Shiraki, M., and Yamazaki, M. (2019). Toyota pulls Suzuki firmly into its orbit through stake
deal, REUTERS, AUGUST 28, 2019: https://www.reuters.com/article/us-toyota-suzuki-
iIdUSKCN1VIOMI

Song X., Liu C., Ding Z., Huang C., and Zhang Q. (2023). Private placements of equity and
accessibility of bank loans. PLoS ONE 18(3), e0281510.

Stenbacka, R., and Van Moer, G. (2021). Cross ownership and divestment incentives, Economics
Letters, 201, 109748.

Trivieri, F. (2007). Does cross-ownership affect competition?: Evidence from the Italian banking

industry, Journal of International Financial Markets, Institutions and Money 17(1), 79-101.

Wruck, K. H., and Wu, Y. (2009). Relationships, corporate governance, and performance:

Evidence from private placements of common stock, Journal of Corporate Finance, 15(1), 30-47.

Zingales, L. (2009). The Future of Securities Regulation, Journal of Accounting Research, 47(2),
391-425.

34



