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Abstract

This paper models how exclusionary bundling motivates mergers. Firms in
two unrelated markets may want to merge only to bundle, even though bundling
is possible without a merger. This is because merger is necessary in order to
use bundling for an exclusionary purpose. Independently of a merger, firms can
always improve their profits from pure bundling. In contrast, a merger is never
profitable if not combined with bundling. Moreover, it is more profitable to
bundle through strategic alliance than through merger in the short run. Thus,
firms choose to merge only if the merger can lead to foreclosure. Although the
merger results in losses to a rival in only one of the two markets, foreclosure
occurs in both markets, since the other rival firm alone cannot compete against
a bundle. In this framework, all mergers are ex ante anti-competitive.
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1 Introduction

In 2001, the European Commission (EC) blocked the $42 billion merger between GE
and Honeywell, which had been approved earlier by US antitrust authorities. The
primary reason to block the merger was that it would facilitate the bundling of aircraft
engines and systems to which competitors would not be able to effectively respond.
According to the summary from the Competition Policy Roundtable (Hewitt, 2002),

Mergers uniting complementary products in which at least one of the parties have
considerable market power could facilitate forced tying, pure bundling or analogous
strategies (e.g. full line forcing) that restrict buyer choice. While such conduct may
initially increase economic welfare, it could, under certain conditions, ultimately have
the opposite effect if it eliminates a sufficient number of competitors and capacity from
the market (p.7).
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This decision to block the merger has been criticized, since there has been little
theoretical or empirical evidence to support this position. In a document submitted
for the "OECD roundtable on Portfolio Effects in Conglomerate Mergers (2001)," the
US Department of Justice (DOJ) states:

We found little, if any, evidence that aerospace suppliers have been able to gain
significant market share through bundling tactics in the past. With respect to techno-
logical tying, we could likewise see no way to determine, ex ante, whether physically
integrating engines and avionics/nonavionics systems together would have any fore-
closure effect,|.....](p.21).

In fact, many studies have found that bundling is likely to increase consumer
welfare through lower prices and cost savings. When bundling takes place purely
to achieve efficiency, such bundling is likely to benefit consumers. In a very general
framework of heterogenous and elastic demands, Armstrong and Vickers (forthcom-
ing) show that mixed bundling leads to welfare gains if consumers need to incur an
extra “shopping cost” in order to purchase products from more than one firm and
consumer preferences for product brands are correlated. Often, bundling is used as
a device for price discrimination or product differentiation, in which case the welfare
implications are mostly ambiguous.! Only a few papers have shown that bundling can
directly induce an anti-competitive outcome. Whinston (1990), Choi and Stefanadis
(2001), and Nalebuff (2004) analyze how effectively a monopolist can use bundling
to foreclose entry. Whinston (1990) shows that a multi-product firm can leverage
its monopoly power in one market to another market with greater competition by
"committing" to tying its monopoly product with a product in the other market.
In this way, the monopolist commits to aggressive competition, which makes rival
firms in the other market unable to survive.? Choi and Stefanadis (2001) consider
the entry-deterrence effect of commitment on bundling in the framework of dynamic
R&D decisions. In their model, an incumbent deters entry by committing to tying
two complementary products as it lowers the R&D investment of entrants and, thus,
the probability of entry. Nalebuff (2004) shows that an incumbent with market power
in two markets can effectively defend both markets against entry by bundling the two
goods, since bundling makes it difficult for a rival with only one of the two products
to enter the market. 3

'For models on bundling as a device for price discrimination in a monopoly framework, see, for
example, Adams and Yellen (1976), McCain (1987), McAfee et al. (1989), DeGraba (1994), and
Armstrong (1999). For models about bundling as a device for product differentiation, see Chen
(1997) and Carbajo et al (1990), for example.

2Carbajo et al. (1990) investigates whether a monopolist has stratetic incentives to bundle even
in the cases in which bundling does not affect the entry or exit decisions of rivals. They show that
a firm with monopoly power in one market bundles its product with another product that is sold in
competition with rivals because bundling softens competition.

3See also United States v. Microsoft, 253 F.3d 34, 87 (D.C. Cir. 2001) and Carlton and Waldman
(2002) for more discussion on the use of bundling as a method of strategic foreclosure.



Yet, when it comes to the question of blocking a merger because of the possibility
that it might induce an anti-competitive bundling, it is still not clear why blocking the
merger should solve this problem. If bundling causes an anti-competitive outcome,
why must the merger be blocked? If it is because mergers facilitate anti-competitive
bundling, it must also stand that such anti-competitive bundling is impossible without
mergers. Otherwise, blocking the mergers would be futile. Firms might be able
to achieve a similar anti-competitive outcome by only bundling through strategic
alliances instead of mergers, for instance. For bundling alone, firms do not need to
merge. AT&T is currently providing bundling services for a satellite TV component
with its phone and Internet components through a strategic alliance with DirecTV
in order to counter the TV component in the bundling provided by cable companies.
But if bundling is possible and profitable independently of mergers, why would firms
want to merge just to bundle their products?

In this paper, we show that firms merge to bundle only if the merge-and-bundle
strategy leads to foreclosure of rivals. All the proposed mergers are ex ante anti-
competitive in the sense that mergers are motivated only to facilitate exclusionary
bundling. Foreclosure is impossible without a merger, even though bundling is always
profitable regardless of whether a merger takes place. In fact, firms profit the most
from bundling through strategic alliance rather than bundling through merger. This
is because mergers entail intensive price competition. Yet, the strategic advantage of
a merger is that it lowers a rival’s profits from enhanced competition. Thus, firms
choose to merge only if the merger reduces a rival’s profits enough to force the rival
to withdraw from the market. In this case, blocking the merger would never reduce
welfare. As mergers are not allowed, firms may bundle through strategic alliance
instead, but such bundling does not induce foreclosure.

We consider markets for two unrelated products. In each market, there are two
firms in competition, and firms profit only through product differentiation. The model
consists of multi-stage games in which the firms in each market first decide whether
to bundle their product with the other firm’s product through either a merger or a
strategic alliance and then determine their prices at a later stage. Regardless of a
merger, pure bundling is profitable, while mixed bundling is not. When a merged
firm offers mixed bundling, mixed bundling enhances price competition between the
merged firm and rivals, whereas pure bundling softens competition in one of the two
markets. A merger itself is never profitable. Without bundling, the two markets
remain isolated, and thus, firms gain nothing from a merger. Combined with pure
bundling, however, a merger can be profitable, as the merger internalizes the compe-
tition between the partners through bundling (the Cournot Effect). The merged firm
offers a discount for bundles, which results in a higher market share and increased
profits for the merged firm and lower profits for a rival.

Though the merge-and-bundle strategy incurs losses only to the rival in the second
market, foreclosure occurs in both markets. Another rival in market 1, in fact, enjoys
a short-term profit increase due to the merger. However, as the rival in the second



market exits, the other rival in the first market alone cannot compete against the
merged firm’s bundle. This implies that when the monopolization occurs, the merged
firm can continue to defend the two markets against entry since potential entrants
in each market expect it to be unprofitable to enter. This entry-deterrence effect of
bundling is discussed in Nalebuff (2004).* The main difference between this paper
and Nalebuff (2004) is that in this paper, bundling itself is never exclusionary without
merger. We show that for a large range of parameters, firms do not have an incentive
to merge, and thus, they offer bundling through strategic alliances. In this case,
bundling does not induce foreclosure. A merger occurs only if the merged firm intends
to use bundling to foreclose competition. This is why antitrust authorities need to
be cautious in approving a merger, rather than bundling.

The issue of how merged firms benefit from mixed bundling has been discussed in
Economides (1993) and Choi (2008). Economides (1993) models equilibrium bundling
decisions between two multi-product firms. In his model, each firm produces two
products, and thus, it is implicitly assumed that bilateral mergers between firms of
the two different products have already occurred. Choi (2008) examines the effect of
the mergers on market prices and welfare. Both studies show that unilateral bundling
by a merged firm is profitable as the merger internalizes the effect of price competition
within the merging firms. Choi (2008) further analyzes how R&D incentives are
affected by the merger. He shows that the merged firm increases its R&D level,
whereas rivals lower their R&D levels.

The present paper differs from Economides (1993) and Choi (2008) mainly in two
aspects. First, in this paper, firms do not always merge merely because bundling is
profitable. Second, the results in Economides (1993) and Choi (2008) together imply
that in their framework, mergers can be profitable even without bundling.® In these
two studies, the source of profit is due to the merged firm’s ability to internalize
price competition within the merging partners, which does not require bundling. For
this reason, in their framework, bundling by the merged firm does not always raise
antitrust concerns. In contrast, in this paper, bundling combined with merger is a
purely exclusionary device.

The novelty of this paper is to show that some mergers are purely motivated to
facilitate exclusionary bundling. This paper provides theoretical support for the need
for antitrust scrutiny in approving seemingly harmless conglomerate mergers when
the effect of the merger combined with bundling is considered.

In this paper, the two goods are complementary, and thus, bundling the two
enhances the total value of the bundled products, which is the source of profits for

4Peitz (2008) confirms that the same result holds in the case of differentiated product markets.
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In Choi (2008), it is shown that pre-merger profits for the merging partners are w41 +7p1 = %.

Thus, if b > %c (\/65 + 20) ~ 5.61c, even bilateral mergers are profitable without bundling, i.e.,

TN,N > Ta1+7p1. Since b > 3¢ in their framework, this implies that for a large range of parameters,

firms can improve their profits from mergers without bundling.

°In Economides (1993), when no firm offers bundling, each merged firm earns 7y, y =



bundling firms. How much bundling enhances the market power of the firms depends
on whether consumer preferences in the two markets are correlated. While the main
framework is built on the assumption of independent preferences, the main results
hold even in the case of correlated preferences. The only difference is that bundling
becomes increasingly profitable for firms as the level of correlation increases. Thus,
in the case of strong correlation, unmerged firms may not experience much loss even
after intensive competition with the merged firm. As a result, in the case of strong
correlation, foreclosure via merger may be a little more difficult to achieve than in
the case of no correlation.

We also extend the model to the case of endogenous mergers. In the range of
parameter where foreclosure is possible, all firms merge with the intention to foreclose
competition through bundling, but bundling does not occur in equilibrium, since it is
no longer profitable if rivals merge as well. In this case, mergers are only wasteful. If
foreclosure is not possible, on the other hand, no merger occurs in equilibrium. Firms
bundle through strategic alliances. The equilibrium outcome is Pareto optimal for
firms.

The paper proceeds as follows. Section 2 outlines the model and shows that mixed
bundling never improves the profits of participating firms, regardless of merger. In
section 3, we compare two different ways to bundle, namely, bundling through strate-
gic alliances and bundling through mergers. In section 4, we characterize equilibrium
bundling strategies and show when firms merge to bundle. In section 5, we consider
several extensions of the model. First, we analyze the case of endogenous merger
decisions. We also check the robustness of the results by considering the case of cor-
related preferences. Lastly, we discuss the stability of strategic alliances. Section 6
concludes.

2 The Model

We use a framework that is an extension of the standard differentiated products
model.® Consider two unrelated markets, market 1 and market 2. In each market i,
1 = 1,2, a continuum of consumers of mass N are uniformly distributed on a unit
length interval [0, 1]. Consumers purchase at most one unit of each product. The
characteristics of consumers in the two markets are independent, and thus, a con-
sumer’s characteristics are given by 12 = (21, 22) € [0,1] x [0,1]. We assume that
consumer valuations for the two products, v; and vy, are high enough to guarantee
that the two markets are fully covered. Moreover, the two products are complemen-
tary. That is, vio > v1 + v, Where vy5 is the value of consuming both products. In
each market 7, i = 1,2, there are two firms, A; and B;, competing & la Hotelling.
Let a;4 and a;g be the locations of firms A; and B;, respectively. Without loss of
generality, we assume that a;4 = 0,a;5 = 1. Firms are engaged in price competition.

6See Matutes and Regibeau (1992), for example.



Let p;; be the price of firm j in market 7, for ¢ = 1,2, and j = A, B. A consumer
located at x; in market ¢ incurs a disutility of ¢;z;% (¢;(1 — z;)?) from purchasing the
product from firm A; (B;). Without loss of generality, assume that ¢; < t5 .Then, in
market ¢, for a given p;;, there is a consumer who is indifferent between the two firms
A; and B;, and for the consumer,

pia +ti(x)? = pip + t:(1 — ;).

Thus, firms’ demands are

iB — Di 1

Dis(pia,piB) = N{]% + 5} and (1)
iA — Di 1 .

Dip(pia,pie) = N {]MQ—th + 5}, fori=1,2. (2)

For simplicity, we assume that the two firms in each market ¢ are symmetric in that
they have an identical constant marginal cost of production, i.e. ¢;4 = ¢;g = ¢;, for
1 = 1,2. Each firm must incur a fixed cost of f; to produce. Then, from the first-order
conditions, the profit-maximizing prices are

Py = pig=1t;+c¢, and (3)
1
W;(A = W;'kB = §tZN — fia for ¢ = 1,2 (4)

We assume that %tiN > fi

Now, consider a conglomerate merger between A; and A,. Since there is no cost
synergy, the merger does not alter any market conditions as long as the merger does
not affect the taste parameter ¢; in the two markets.” This parameter ¢; in market i
represents how much consumers value product differentiation for the product i. Thus,
it is specific to each product i. For a consumer who buys good 1 from firm A;, the
key factor is how she would feel if she were to buy the product from B; instead. It
does not matter whether good 1 is now produced by the merged entity between A;
and A, or by A; alone. Hence, the merger cannot alter t;, i = 1,2.8 As such, the

"When a merger proposal is under review by antitrust authorities, whether the merger is expected
to induce substantial efficiency gain is a crucial element in making their decision to challenge the
merger. However, in reality, antitrust authorities often have incomplete information regarding the
true purpose and the anticipated effects of mergers.

8If the transportation costs are the "actual" cost of travel, the costs depend only on the travel
distance but not on the type of the product. That is, t; = o = t. In this case, mergers do not affect
the traveling cost as long as merged firms keep shelving their products independently as before the
merger. Alternatively, if the merged firms shelve the two products together, i.e., through mixed
bundling, the cost of traveling is reduced by half. However, even in this case, the cost reduction
is only due to bundling, not to merger. We interpret ¢; as a taste parameter rather than actual
traveling costs because the former represents more general cases of conglomerate mergers.



merged firm M makes its pricing decisions in the two markets independently. The
merged firm’s problem is to maximize

mu = Dia(pra, p1i)(P1a — ¢1) + Doa(p2a, p2p)(P2a — c2), (5)
for which the first-order conditions are % = fl”—“‘, and % = 2”—“. The merged
P1 P1A P2A P2A

firm’s problem is identical to the one before the merger. Thus, the merger is unprof-
itable. Proposition 1 shows that the merged firm gains nothing from mixed bundling
as well.

Proposition 1 Mixed bundling is unprofitable, regardless of merger.

Proof. See the Appendix. =

When there is no discount for a bundle, the merged firm earns exactly the same
profits as before the merger. The merged firm is always tempted to offer a positive
discount for consumers who buy a bundle since a small discount for a bundle increases
the merged firm’s market share and the merged firm can make up any possible losses
from the discount by increasing the prices of stand-alone products. However, such a
mixed bundling strategy also intensifies price competition with rivals. As a result, the
merged firm ends up incurring losses from mixed bundling. While mixed bundling is
unprofitable, pure bundling can increase the merged firm’s profits. The next section
shows the profitability of pure bundling.’

3 Pure Bundling

In this section, we examine the effect of unilateral pure bundling on firms’ profits. We
first consider the case in which firms offer pure bundling through a strategic alliance
instead of through a merger. They may agree to sell their products only in bundles
if it is more profitable. We then examine the case in which firms merge to bundle.

3.1 Strategic alliance to bundle

Suppose firms A; and As agree to sell their products only in bundles. Unlike a
merger, A; and A, will abide by the agreement only if they both find that bundling is
at least as profitable as before the alliance. Let paa be the price of a bundle offered
by A; and As. Then, paa = pjs + p34, where pj, and pj, are the optimal prices
that firms independently choose under the alliance. As a result of pure bundling,
the two markets are now interdependent. Consumers have only two choices, namely,
purchasing the two products either from A; and A, or from B; and Bs. This implies

9Most studies in the literature find that firms favor either mixed bundling over pure bundling or
pure bundling over mixed bundling. In contrast, Vaubourg (2006) presents an interesting result; in
equilibrium, pure bundling offered by one firm and mixed bundling offered by its rival may coexist.
This explains why some firms prefer pure bundling while others prefer mixed bundling.

7



Figure 1: Demand for a Bundle: Bundling through a Strategic Alliance

that if A; and A, offer pure bundling, there is no difference whether or not B; and
Bs counter the bundling as well. If a consumer does not want to buy a bundle from
A; and As, she must buy the two products from B; and B, regardless of whether
their products are bundled. Hence, the following analysis applies to both cases, when
B; and B, counter-bundle, and when they don’t. Let piz and p35; be the prices of
products from B; and Bs, respectively. A consumer with z15 buys a bundle from A;
and A, if and only if

paa+ t1($1)2 + t2(£2)2 <pig+ti(l— $1)2 +p5p + ta2(1 — IQ)Q

& 12 <a’+ B4y — 0w, (6)
where o = piBﬂ;;fi_pAA,ﬁ =g,y = gk = 2,0 = (%) ,and 6 < 1. Figure 1

depicts the demands for the bundle provided by A; and As and the two stand-alone
products, or another bundle, provided by B; and Bs, respectively. The demand for
a bundle is

)
D aa(paa, pip, Pip) = Dis = D3y :N{a5+ﬁ+7_§}~m (7)

The demand for good ¢ from B; is

o .
Dig(paa,pig,p5p) = N {1 —(a®*+B+~v— 5)} ,fori=1,2.

OIf by > b, Daa(panpip,pip) = N{EEEEEA0 ¢ Lo g L (L)} accordingly.

8



The profit functions are m;4 = Daa(pia — ¢;) — [; and mip = D;p(pip — ¢;) — f; for
1 = 1,2. Solving the first-order conditions, we get o® + 3 + v — % = %, and thus,
Dyy=D;g = % The equilibrium prices are

Paa = Piat+pia=20b+a+o,
pip = DPiy=1ta+c1, and
Pip = DPya=t2+ca.

The equilibrium profits are

1

From (4) and (8), it is straightforward to see that 73f > 77, and ), mif > > 77,

foralli=1,2, j = A, B.
Proposition 2 Bundling through strategic alliances is always profitable if t1 # to.

As a result of pure bundling, all firms are at least weakly better off. This is
because pure bundling differentiates bundled products from unbundled products or
other bundled products. Pure bundling integrates the two markets. As the two
products are sold only in bundles, the value of each product in a bundle is now the
same as the value of the bundle. Given that consumer valuations of the two products
are independent, consumers are willing to pay up to max{t;,¢s} for a bundle. Hence,
firms now can charge t; = max{t;,ts} for each component of the bundle, which
generates the profits from bundling. !

The possibility of bundling through a strategic alliance has been discussed in
Gans and King (2006) as well. In their model, firms first decide whether to agree on
offering a fixed discount for consumers purchasing bundled products. Once decisions
on discounts are made, firms then independently choose their prices. This sequential
structure of pricing decisions, which represents the commitment of firms to reward
consumer loyalty, makes it possible for firms to internalize the impact of bundled
discounts, if any, on the prices of stand-alone products. As a result, bundled discount
inflates the stand-alone prices, which generates the profit from bundling. But this
"co-branding," i.e., bundling through a strategic alliance, is profitable only if it is
unilateral. If both pairs of firms offer co-branding, no one benefits from it. In contrast,
in this paper, it is always profitable to bundle through strategic alliances regardless
of whether it is unilateral or bilateral. In Gans and King (2006), bundling firms raise
their profits by price-discriminating against consumers who have strong preferences
for only one of the two products they produce. In this paper, the profits of bundling
through strategic alliances stem from product differentiation.

UTf the valuations are correlated, consumers’ willingness to pay for a bundle can increase up to
t1 + to. We discuss this case of correlated preferences in section 5.

9



3.2 Merging to bundle

Suppose now that A; and A, merge in order to bundle. The merged firm M offers
pure bundling for the two products at the price of py;. Let pip and pap be the prices
of rivals, By and B,, respectively. Consumers can buy both goods from M, or they
can buy good 1 and good 2 from B; and B, separately. A consumer with x5 buys
both goods from M if and only if

}/9—;\/4 + t1<$1)2 + t2(l‘2)2 S EIE"F t1<1 — .’131)2 +i7—2\_3§—|‘ tz(l — 1'2)2
S o< a+ 4y —dx, 9)

where o 1= W. The demand for the bundle is

P _ )
Dyi(par,piB, p2) = N {a +B8+v— 5} . (10)

The separate demands for good i is D;g(pas, P16, Pog,) = N {1 —(a+B8+~v— %)},
for ¢ = 1,2. Solving the first-order conditions, we obtain a+ 3+ v — g = g,and thus,

E\/J = %N and .5;;3 = %N . The equilibrium prices are

— 5 S
Py = Zt2+01+02 < pip + D3p:
— 3 .

Dip = Ztg + ¢, fori=1,2.

The equilibrium profits are

—~ 25

Ty = @bN — (fi + fo), (11)
=~ 9 .
g — ﬁtQN — fi; 1= 1,2

Proposition 3 Ift; < l%tg, the merged firm’s profit increases from pure bundling.

While mergers allow firms to internalize the competition between merging part-
ners, if it were not for pure bundling, the two markets would remain isolated and
unrelated after merger, and thus, the merged firm would gain nothing to internalize.
Combined with pure bundling, however, mergers affect pricing decisions, since pure
bundling integrates the two markets into one. Bundling through merger enhances
price competition. Internalizing the competition between the merging partners, M is
able to offer a discount for bundles, i.e., p}, < pig + ps5. The merged firm’s market
share increases as a result, i.e., /D@\; = gN > %N . Since the merged firm gains %N of
extra market share by lowering the price of two products from ¢; 4 t5 to %tg, whether
or not the merge-and-bundle strategy is profitable depends on the size of the taste

10



parameters to and t;. If £; is much smaller than o, i.e., t; < l%tg, then the merged
firm’s profit loss from price competition is small compared to its gain from a higher
market share, and thus bundling through merger is profitable.

However, since the profitability arises from enhanced price competition, bundling
through merger is not as profitable as bundling through strategic alliance. Comparing
the profits from (8) and (11), we obtain

— 25 * Sk
T, = EQN— (fi+ fo) <taN — (fi+ fo) = 714 + T34

Corollary 1 Bundling through strategic alliance is more profitable than bundling
through merger.

When A; and Ay merge to bundle, as long as the merger is profitable, i.e., t; <
%tg, B; benefits from the merger in the short run, since pj, increases if ¢; < %tg. In

contrast, B, always incurs losses as a result of the merger, i.e., 7?3; = 3—92th — fa<
Tog = %th — f2. While a merger is not as profitable as a strategic alliance for A;
and A, in the short run, the fact that one of the rival firms incurs losses due to the
merger becomes an important motivation to merge, since the merger will be more
profitable in the long run if it induces foreclosure.

Gans and King (2006) extend their analysis on bundled discounts to the case of
merger as well. The main difference between this paper and Gans and King’s (2006)
paper emerges from the fact that in Gans and King (2006), the merged firm must
commit to bundled discounts in order to improve profits. Without this commitment to
discount, neither bundling nor merger is profitable. We do not require a commitment
to bundle. Rather, we model firms’ equilibrium bundling behavior. More importantly,
we explain why firms may prefer mergers over strategic alliances when it comes to
bundling. The next section discusses the incentive of firms to merge for exclusionary
bundling.

4 Exclusionary Bundling under A Merger

Until now, we have assumed that A; and A, unilaterally offer bundling if they merge.
However, B; and B; may also wish to form a strategic alliance to counter the bundling
by the merged firm. In this section, we incorporate this possibility. We characterize
equilibrium bundling strategies and analyze how bundling influences the incentive for
A; and A, to merge. We will discuss the case of endogenous merger decisions in the
next section.

The timing of the game between A; and A and rivals is as follows. At stage
0, A; and Ay decide whether to merge. At stage 1, firms simultaneously decide
whether to bundle. At stage 2, firms simultaneously choose their prices. The following
proposition summarizes the subgame perfect Nash equilibrium of this game.

11



If 4 and 4, B andB, If 4 and A4, B and B,

merge Burdle (Strategic Alliance) Donot burdle dornotmerge  pnje (Strategic Aliance) Do notbundle
~ 25 S~ 254 N
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Figure 2: The payoff matrix for each subgame when foreclosure is possible

Proposition 4 1. (Exclusionary Bundling) If $t1 <ty < foge, A1 and Ay merge
and bundle to foreclose competition. Mergers facilitate exclusionary bundling.

2. Otherwise, Ay and Az do not merge, and at least one pair of firms offer bundling
through a strategic alliance.

Proof. See the Appendix. =

Figure 2 describes the payoff matrix for each subgame when foreclosure is possi-
ble.'? Merger is profitable if #; < 25, and a rival in market 2 withdraws from the mar-
ket if 3%th < fa. Thus, foreclosure is possible under merger only if %tl <ty < fQ%.
First, consider firms’ decision to bundle in the first stage in this case. If A; and A,
merge, the merged firm offers pure bundling, since pure bundling is a weakly dominant
strategy for the merged firm, irrespective of rivals’ strategy choices. The outcomes
in this subgame always involve bundling by the merged firm. Regardless of whether
rivals decide to bundle as well, the outcomes are identical: the merged firm’s profit
increases while Bs incurs losses. If A; and A, do not merge, at least one pair of firms
offer pure bundling through strategic alliances, but in all cases, the outcomes are
identical: all the participating firms are at least weakly better off from bundling.

In equilibrium, A; and A; merge and bundle. Without merger, A; and A; would
earn higher short run profits 77}, ¢ = 1,2, by bundling through a strategic alliance.
Nevertheless, A; and A, choose to merge because foreclosure is infeasible without
merger. Bundling provided by the merged firm significantly weakens the competitor
Bs by lowering its profits from intensive competition in market 2. As B, exits market
2, B; also becomes nonviable, since B; alone cannot compete with the merged firm’s
bundle. Consequently, the merge-and-bundle strategy induces foreclosure in both
markets.

12For a detailed derivation of each payoff, see the proof of Proposition 4.
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When foreclosure is not possible, however, merger does not occur in equilibrium.
Foreclosure is not possible if either ¢; > %tg, or 3%th > fo. Ifty > l%tg, the
merge-and-bundle strategy is never profitable. Even if merger occurs, it is a weakly
dominant strategy not to bundle. If %th > f5, even if mergers are profitable, By
does not incur significant losses from price competition. Thus, if either ¢t; > l%tg,
or 3—92th > fo, in equilibrium, A; and As; do not merge, and both pairs of firms
bundle through strategic alliances. Firms profit from bundling since the price of
good 1 increases from t1 + ¢; to ts + ¢;. Hence, profits are at the expense of consumer
surplus. Firms’ profits are a pure transfer of welfare from consumer surplus. But the
level of competition remains the same in both markets.

The only purpose of merger is to facilitate exclusionary bundling. Without merg-
ers, bundling alone never induces foreclosure. This implies that, if mergers are not
allowed, firms can never use bundling for an exclusionary purpose. Blocking the
mergers would only deter "exclusionary" bundling. As mergers are not allowed, firms
may offer bundling through strategic alliances, but such bundling will not result in
foreclosure. This explains why it may be necessary to block a merger when bundling
enhances the market power of the merged firm.

Another implication of this result is that if mergers are costly, the range of pa-
rameters in which firms merge to foreclose decreases. Therefore, by implementing a
policy that increases merger costs, antitrust authorities could successfully lower the
chances of mergers that are purely motivated to foreclose competition. Such a policy
would be particularly useful if it is ex ante difficult to tell whether firms merge in
order to achieve efficiency gains or to facilitate exclusionary bundling. If a merger is
motivated by efficiency gains, an increase in merger cost would deter only relatively
less efficient mergers.

5 Discussion

In this section, first we discuss the case of endogenous merger decisions. Then, we
check the robustness of our main results by considering the case in which consumer
preferences for the two goods are correlated. Lastly, we consider firms’ incentive to
deviate from a strategic alliance.

5.1 Endogenous merger

Suppose firms simultaneously decide whether to merge. Without loss of generality,
we assume that the possibility of a merger is discussed between B; and By as well as
between A; and A,.'? The timing of the game between the pair of A; and A, and rivals

13Switching the merger partners would not make any difference in our analysis, as the two firms
in each market are symmetric. That is, considering the merger between A; and By and the merger
between B; and As will result in the same outcome as the one in the current framework.
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are as follows. At stage 0, two pairs of firms, (A;,A;) and (Bj,Bs), simultaneously
decide whether to merge. At stage 1, each pair of firms decides whether to bundle.
Firms simultaneously choose their prices at stage 2.

Firms are aware that merger itself cannot be profitable. While bundling is the only
way to improve their profits, bundling may not be always profitable, especially when
the other pair of firms merge as well. In the Appendix, we show that if both pairs of
firms merge, it is never profitable to bundle. Suppose Ajand As merge to bundle. If
B; and B, also merge, the merged entity of B; and By earn 3,5 = %th —(fi+ f2),
which is much lower than the pre-merger profits > mfz = 1(t1 + t2)N — (f1 + fo).
The losses for B; and B; are much larger than what they would have had if they had
not merged, i.e., 7,5 < > Tip = %th— (fi+ f2), for i = 1,2. Moreover, Ajand As
also incurs the same losses, i.e., 73,4 = m,5. This is because a counter-merger of B;
and B, only ignites a detrimental price war between the two merged firms. Both try
to win the market by internalizing the effect of price competition within the merging
partners, which only leads to severe price cuts and profit losses for both merged firms.
The same result happens even if B; and B, do not bundle, because what triggers the
price war is the counter-merger, not the counter-bundling. Since this is symmetric
for Ajand A,, this implies that if both pairs of firms merge, neither of the merged
firms will survive in equilibrium when either of them offers bundling. If neither of
them offers bundling, bilateral mergers result in the same outcome as before merger.

Figure 3 summarizes the reduced-form game of endogenous mergers when %tl <
ty < f293—]%[. Only unilateral mergers successfully induce foreclosure. When both pairs
of firms merge, there are two Nash equilibria in the subgame: (bundle, bundle) and
(not bundle, not bundle). Eliminating the weakly dominated strategy, we obtain (not
bundle, not bundle) as the unique prediction in the subgame.

Proposition 5 Consider a game of endogenous mergers.

1. If %tl <ty < fgg)—]%” the unique subgame perfect Nash equilibrium of the game

is that both pairs of firms merge and never bundle.

2. Otherwise, the unique extensive-form trembling hand perfect Nash equilibrium
(THPNE) of the game is that both pairs of firms only bundle through strategic
alliances.

Proof. See the Appendix. =

When 19ﬁ6t1 <ty < fg%, the unique equilibrium shows the outcome of the Pris-
oner’s Dilemma. The dominant strategy for firms is to merge, while it is most prof-
itable for firms to only bundle through strategic alliances. If only one pair of firms
merge and bundle, the other unmerging firms would be in danger of being forced to
leave the market. Thus, both pairs of firms choose to merge. But if both pairs merge,
bundling would only result in self-destructive price wars between the two merged
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Figure 3: Reduced extensive-form game of endogenous mergers: when %th <ty <
fogm

firms. Hence, in equilibrium, none of them decides to bundle after observing that
both mergers have occurred. Since the equilibrium outcome is exactly the same as
the one before the mergers, mergers are only wasteful.

However, in all other ranges of parameters, a merger is never a dominant strategy,
since it is either unprofitable or sub-optimal. In equilibrium, no merger occurs, but
firms offer bundling through strategic alliances. The outcome is Pareto optimal for

all participating firms, since {7 > 77, for all i = 1,2, j = A, B 4

5.2 Correlated preferences

For simplicity, we consider two cases: when preferences are perfectly positively corre-
lated and when they are perfectly negatively correlated. Let = € [0, 1] be a consumer’s
location in market 1. Then, the characteristics of the consumer in the two markets

are
. { = (x,z), if preferences are positively correlated
12 =

= (x,1 — z), if preferences are negatively correlated

First, consider the case of positive correlation. Positive correlation implies that if
a consumer is currently buying good 1 from A;, firms can infer that she is better off

M4 Several studies report the outcome of the Prisoner’s Dilemma in the framework of oligopoly
bundling, implying that only unilateral bundling generates profits and equilibrium bundling is un-
profitable in oligopoly. See, for example, Seidmann (1991), Economides (1993), and Denicolo (2000).
In contrast, in this paper, the Prisoner’s Dilemma arises only if foreclosure is possible. If not, the
equilibrium under strategic alliance is Pareto optimal for firms.
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buying good 2 from A, as well. Then, knowing this, A; and A, can now raise the price
of each product in a bundle up to t; + t2, which is consumers’ maximum willingness
to pay for the two products from A; and A,. Thus, in the case of positive correlation,
bundling is more profitable than it is in the case of independent valuations. On the
other hand, if preferences are negatively correlated, consumers’ willingness to pay for
a bundle decreases to ty — t;. However, in this case, A; can resume the same ability
to charge up to t, +t, simply by pairing up with By instead of A,. Thus, irrespective
of the sign of the correlation, firms can always find a way to maximize their market
power for bundled products by selecting the right partner. This result is unaffected
by whether bundling is offered through a merger or through a strategic alliance. The
following Proposition summarizes the outcomes in the case of correlated preferences.
Overall, we confirm that the main results in sections 2 through 4 remain to hold even
in the case of correlated preferences.

Proposition 6 Suppose consumer valuations of two goods are correlated.

1. Mergers are never profitable without bundling.
2. Mixed bundling is equivalent to pure bundling.

3. Bundling through strategic alliance is more profitable than bundling through
merger.

4. Firms merge only if a merge-and-bundle strategy induces foreclosure, i.e., only if
%tl <ty < fgg’—ﬁ —t1. Otherwise, firms offer bundling through strategic alliance.

Proof. See the Appendix. =

When consumer valuations of the two products are correlated, bundling unam-
biguously increases the equilibrium prices. If A; and A merge and bundle, in equi-
librium, the price of a bundle is p™ = 2(t; + t2) + (¢; + ¢2), and the price of rival’s
stand-alone product is pfz = 3(t; + t2) + ¢;, for i = 1,2. It is interesting to see that
rivals’ prices are higher than in the case of independent valuations. This implies that
foreclosure via merger is more difficult to achieve in this case. In equilibrium, rivals
carn g = =5(t1 + t2) N — fi. B, incurs losses only if t5 > 2t;. Even if B, incurs
losses, A; and Ay would not merge unless the losses are significant enough to induce
a foreclosure. Thus, A; and A, merge only if %tl <ty < fgg’—fv — t1, which is smaller
than the range in the case of independent valuations.

5.3 Instability of strategic alliance

Since the provision of pure bundling requires that both firms agree not to sell their
products individually, one may suspect instability of such an agreement between firms.
Suppose A; and A, have formed a strategic alliance to bundle. We find that if B;
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and B, do not offer bundling, a unilateral deviation from the agreement is profitable
for A;, i =1,2.

Consider A;’s incentive to sell some of its product individually. Since selling the
product at the prevailing equilibrium price pf% = pj5 will not generate new demand
for it, the sales of individual product must be at a discount. Suppose A; slightly
undercuts the rival’s price by ¢ for its individual sales, i.e. pi¥ = piy—c =ta—c+cy.
If By and Bs do not offer bundling, some consumers who otherwise would have bought
the two goods from B; and B, now consider purchasing them from A; and B, for a
given € > 0. Along with the demand for bundles, firm A; gains an extra demand of
a % for its individual product sales. Thus, such a deviation is always profitable.
However, as it initiates price competition with Bj, in equilibrium, p7% and pjj goes
down to t1 + ¢;, which makes it impossible to sustain the bundle price at 2t5 + ¢; + cs.
As the bundle price reduces to t1+t5+c1 4¢3, firms cannot make profits from bundling,
and thus, the strategic alliance breaks down. Therefore, a strategic alliance to bundle
can be intrinsically unstable if there is a market for stand-alone products. Instability
in a strategic alliance might be another reason that explains why firms prefer mergers
to strategic alliances in bundling.

However, the instability of a strategic alliance exists only if B; and B, do not
bundle. In sections 4 and 5.1, it has been shown that if no merger occurs, both pairs
of firms bundle through strategic alliance in equilibrium. Since B; and By bundle
as well in equilibrium, even if A; is interested in selling its product individually,
individual sales are not possible. This is because consumers cannot separately find a
matching second product in the market, as the products of By and By are available
only in bundles. Therefore, in equilibrium, strategic alliance is stable.

6 Conclusion

This paper demonstrates how seemingly harmless conglomerate mergers can become
a purely exclusionary device when combined with bundling. The sole purpose of the
mergers is to elicit foreclosure through bundling. In the case of a unilateral merger,
even though the merger lowers market prices in the short run, it severely weakens
competition in the long run by forcing rivals out in both markets. Blocking the
merger only deters foreclosure because without merger, firms cannot use bundling
for an exclusionary purpose. For this reason, we believe that there is a need for an-
titrust scrutiny in approving conglomerate mergers between complementary products
producers when bundling can significantly enhance the market power of merged firms.

In this paper, we have assumed that allied firms’ pricing decisions remain com-
pletely independent after they agree to offer bundling together. Under this structure,
mixed bundling is not profitable since allied firms cannot coordinate their prices to
increase the demand for bundled products. Thus, the bundle price is simply the sum
of their stand-alone prices. However, if allied rivals can pre-commit to a bundle dis-
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count as described in Gans and King (2006), they may create an internal structure
that imitates a merger. We have not considered this case because it is unclear how
a merged firm will respond to rivals’ bundled discount in this case. The merged firm
can either pre-commit to a bundle discount as well before it decides its stand-alone
prices, or wait and react to the rivals’ bundled discount by setting all its prices si-
multaneously. Moreover, it is unclear whether allied firms will have an incentive to
pre-commit to a bundle discount if the merged firm can wait and react after the level
of the allied firms’ bundled discount is observed. Of course, there is also an issue of
increased instability of strategic alliance. Investigating how such a strategic alliance
affects merger motives can be an interesting avenue for future research.
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7 Appendix

1. Proof of Proposition 1

Let pand p;s for i = 1,2 be the merged firm’s prices for a bundle and two
stand-alone products when the merged firm offers mixed bundling. Since vy >
v1 + vy, consumers always prefer buying both products to buying only one of them.
A consumer with x5 buys a bundle from the merged firm if and only if she prefers a
bundle to separate purchases of the two products. That is,

P1a + pea — Py > 0 < Bundle 7 (A4;, As),
p1a + pap — PG + ta > 2lews < Bundle 7= (A4, By),
mB + p2a — PR +t1 > 2121 < Bundle = (By, Ay), and
mB + P2 — P+t + ta > 2ty + 2tox9 < Bundle 27 (By, Bs).

(
(
(
(

Similarly, consumers buy (A;, Bs) if the inequality in (13) is reversed and the following
conditions hold:

P — pra +t1 > 2ty < (Ay, By) 72 (By, Bs), and (16)
D1B — D2B + Doa — pra + 11 — ta > 231 — 2toxe < (A1, B2) 77 (B1, Aa) (17)

Consumers buy (Bj, As) if the inequalities in (14) and (17) are reversed, and
P2 — P24+t > 2lxs & (B1, A2) Z (B, Ba).

Let 29 and 29 be the consumer who is indifferent between a bundle and (B, As)

and the consumer indifferent between a bundle and (A;, By), respectively. Then, z¥

_ piBtP2A—PE+ 1 | pip—piat) 0 _ Platpes—pPE+ta 1 P2E—P2atA

- 2t1 =37 2t , and x5 = 2to =3 2t2 , where
_ _m I 1 _ 1 P1B—P1A 1 _ 1 P2B—P24A

A = pia +paa — pp = 0. Similarly, 1 = 5 + ot and xp = 5 + BE74 are the

points at which a line from equation (15) intersects a line from equation (14), and a
line from equation (13), respectively. Figure 4 summarizes the market demands for
a bundle and stand-alone products.

The market demands for the merged firm’s bundle and stand-alone products are

)\2
m 0.0
Dy = N {%5’32 - —8t1t2} )
Diy = Nai(1—2)), and

Dyy = Nuay(1—29),

respectively. For simplicity, assume that ¢; = ¢ = f; = fo = 0 and N = 1 for now.
Rewriting the merged firm’s profit in terms of X\, we get

1 1
T :plA{§+F1} +p2A{§ +F2} — AI's,
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Figure 4: Market demands for a bundle and stand-alone products under mixed
bundling

— piB=pia | X (1 p2aB—P2at+A ) _ )2 — p2p—p2a | XA (1 PiB—pia+A )
where I'y = BE7R4 + 2 (2 + =5 ) S L2 = 5 e (o T P

8t1ty? 2ty 2to
are defined as

2 and Iy = (% + w) <% + sz_p“’L’\) - 82\112. Similarly, firm B,’s profits
i 1 .
Tp = DiB 5—1—‘1 ,2:1,2.

The proof consists of the following four steps: (1) A = 0 is not optimal. (2) when
the merged firm offers a discount for bundles (i.e., A > 0), the optimal profits are
highest when ¢; = t5. As ¢y grows, the profits decrease. (3) When ¢; = t5, the merged
firm’s profits at the optimal \* > 0 are lower than the profits at A = 0. (4) When
A = 0, the merged firm’s profits are the same as the sum of pre-merger profits. For
all t; < tg, merged firm incurs losses from mixed bundling.

(1) A =0 is not optimal.
The first order conditions are given as

1 A (1 pep—paa+ A pia  PaaA
D T E ) (PpEp L S RNERA, R S =0 18
SRR (2 * 2, 2, Atyt, (18)
1 A (1l pip—piatA p2a P1aA
N P ATy (L —0 19
SRR (2 * 2t 2y Ayt (19)
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—-A) /1 — A —-A)[1 — A A2
(p1a )( +pr P24 + >+(p2A )( +10115: D1A + >+ Iy =0

o, 2 oty oty 2 o, Atity

(20)
1 DiB
-1, ==£ 21
2 ' oy (21)
1 D28
_ 1, =25 29
2 2T 2, (22)

Combining the two equations (18)and (21) and the two equations (19) and (22),we
get

2p1,4)\ = )\2 + 12t1(t2 — pr) (23)
2p2a) = N> + 12t5(t, — p1p), (24)
respectively. Suppose A = 0. In this case, the optimal prices for the merged firm are

the same as before merger. That is, p;4 = t;. Evaluating the first-order condition
with respect to A at A = (0, we obtain agy N i > (0. Thus, A = 0 is not optimal.

(2) For A\ > 0, the merged firm’s profits are highest when t; = t,.
Solving for an interior solution A* and plugging the equations (18) through (24)
into m,s, we obtain

@+@+ZPTAPZA)\*(t17t2)
2%, | 2, At1t,

. 1 55— Daq + N'(t1,1
—6(t2 — p5p) <§—|—p2B pzAth G 2>)

. 1 T — Dia+ AN(t,t
—6(t1 — pip) <§+plB p1A2t1 G 2>)

7I-?\/,[()‘* (t1> t2>7 (tla t2)) =

where \* (tl, t2> satisfies @()\*, tl, tg) =4)\* (tl + tg) - 3)\*2 - 4t1t2
648313 (81 t2) AT (— 1IN 43611 12 A2 42161513 ) +80tF 1IN 2 (A4 7611 12 A*2 —432t313)
(/\*4—76t1t2,\*2+144t§t§)2
pij(N*(t1,t2),t1,t2) is the optimal stand-alone price at \*(t1,t2) > 0, for i =1,2,j =
A, B.
Let to = t17, where v > 1. Then, the profit function 7%,(\*(t1, t2), (t1,2)) can be
rewritten as 74, (\*(¢1,7), (t1,7)). By Envelope Theorem,

= 0, and pj; =

871—}(\4()‘*@17 7)7 (tla 7)) _ p%z _ QPIAPZA)\*(tl,tQ) _ 6t 1 . p;B _ pgA + )\*(tl,tg)
N 2hy” 412 \2 217
B
6 e . .
+2t172\(t17 - pQBxsz — poa + N (th, t2)). (25)
c D
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B is 79, and thus, positive since 0 < z9, 2§ < 1 by construction. C is posi-

tive. If not, when t5 < p}s, combined with (22), the equation (19) reduces to

* T AN *2 . . .
g_i(tz — Psp) — pit?tz - 8>\t1_t2 < 0, Whlfh implies that to < pip can’t be true at
the optimum. If D is negative, Oy (X (27,7),(1:1,7)) < 0. If D is positive, combin-
* * 2% * * *
ing terms in B, C, and D, we get oy (A (1;91777),(1‘/177)) _ _21:?32 _ 2p1AP421é:\y2(t177) _
1
* 2 or* *(t1,7),(t1,
2t16fy_2p;B (P5p — Poa + A (t1,7)) — Si—g < 0. Therefore, i (2177) W)~ 0 for all

ty > 0 and v > 1, and thus, 75,(\*(¢1,t2), (t1,12)) is highest when v = 1, i.e., t; = .

(3) When t; = to, 7TM()\, (tl, 1))’)\:0 > 7T}<\4(/\*(t1, 1), (tl, 1)).

Imposing A = 0, we get p1a = pip = t1 and poa = pap = t1. Thus, mar(A, (t1,1))[r=0 =
%(tl +t1) = t;. On the other hand, when ¢; = ¢, the optimal \* satisfies W(\*,¢1,1) =
57618 —912t4 N2 — 19263 \*3 +21612\*4 +52t; \*> +3)\*6 = 0. Since W(\*, 1, 1)[y—y, <0
and \Ij<)\*,t1,1) A=0.8t; > 0, we get 0.8t < A< t1. Let A= Qtl, 08 <0 < 1.
Plugging A" into the merged firm’s profit function, we get 7%,(\*(t1,1), (¢1,1)) =
Loty (276° + 6060 + 211260° — 62560° — 29286 + 10272), which is less than ¢; in the
range where 0.8 < 6 < 1. Thus, when t; = 5, the merged firm incurs losses from

offering a positive discount \*.

(4) Mixed bundling is never profitable.
Without bundling, the merged firm earns Y, 7}, = 3(t1 + t17). From (2),

IO < 0 forall £y and y > 1, and thus, 75, (A (t1,1), (t1, 1)) > 75, (X" (£, 7). (t2,7))-

Combining these results with the result from (3), we get >, 774 = 3(t1 + t17) >
T (A, (1, 1)) [am0 > 75 (A (t1, 1), (1, 1)) > w5, (A (t1,7y), (t1,77)). Thus, mixed bundling
is never profitable for all v > 1.

If firms offer mixed bundling through a strategic alliance instead of a merger,
P14 + pea = P§ by construction, and everything else is identical as before merger.
Thus, mixed bundling is not profitable regardless of merger. Q.E.D.

2. Proof of Proposition 4

From Proposition 1, unilateral mixed bundling is never profitable regardless of
whether a merger takes place. If one pair of firms offer pure bundling, the other pair of
firms cannot offer mixed bundling. Thus, this is equivalent to the case in which firms
only offer pure bundling. If both the merged firm (M) and allied rivals offer mixed
bundling, this is equivalent to the case in which M alone offers mixed bundling since
the allied rivals’ bundle price is p1 g + p2p given that the allied firms’ pricing decisions
are independent.!> Therefore, mixed bundling is a weakly dominated strategy for

15We offer an alternative way of modeling strategic alliances for future research in conclusion.
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both M and allied firms. Eliminating the weakly dominated strategy, we obtain a
game in which firms only choose between "pure bundling" and "no bundling."

If A; and A, merge, in the subgame four cases arise: (A) when both M and
allied rivals offer bundling; (B) when M alone offers bundling; (C) when allied rivals
alone offer bundling; and (D) when no firm offers bundling. We have already covered
two of them in sections 2 and 3. The final outcomes of case (D) are equivalent to
the pre-merger equilibrium characterized in (3) and (4), and case (B) is described
in section 3.2. If A; and Ay does not merge, in the sub-game there are three cases:
(a) when both pairs of allies offer bundling; (b) when only one ally offers bundling;
and (c) when no firm offers bundling. But as discussed in section 3.1, when at least
one ally offers bundling, the outcomes are the same regardless of whether bundling
is unilateral or bilateral, implying that case (a) is equivalent to case (b). Case (b)
is described in section 3.1. Thus, in the following, we address cases (A) and (C)
to complete the payoff structure of M and rivals at stage 2. Then, we analyze the
equilibrium.

(1) When both pairs offer bundling

Suppose A; and As merge to bundle, and B; and B, agree to bundle their prod-
ucts. Let pyp and pgp be the bundle prices of M and the allied rivals, respectively.
By construction, pgg = p1pp + p2pp. A consumer with x5 = (21, z2) buys a bundle
from M if and only if 25 < ap+ [+~ —0x1, where ap := %. The demand
for a bundle produced by M is Dy(pys,pee) = ag + 08+ 7 — g, and the separate
demand for good ¢ is D;g(pyp,pe) =1 — (ag + 5+ — g), fori=1,2.

At stage 2, solving the first-order conditions, we obtain Dy;p = %N and D,gp =
gN . Note that D5 = l/?\]\; The equilibrium outcomes are identical to the ones in
the case when M alone bundles (section 3.2). That is,

Pup = Py = ZtQ + ¢ + e,
< DPpp =2 Pipp=2.Pip= Zt2 + ¢ + e,
) ~ %
T = Ty = §t2N — (fi+ f2),
9

Tiep = T = gteN — fri=1.2
(2) When allied rivals alone offer pure bundling

Let pia , poa, and pgp be the prices of M’s individual products in market 1
and market 2 and the ally’s bundle price, respectively. By construction, pgg =
PiB + pon, and B; and B, independently choose piz and pyp. A consumer with
Z12 buys the two products separately from M if and only if 2o < a + 8 + v —

_ pBB—(PrA+D24)

dx1, where a := Tyt The demand for stand-alone products produced
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by M is I/)\M(gﬁ,@,@) = N{a+p+~—4%}, and the demand for bundles is
Dpp(pra,pea,pe5) = N{1— @+ B+~ —32)}, fori=1,2.
At stage 2, solving the first-order conditions, we obtain a + [ + v — g = g,

l/)]\\4 = %N and l/); = %N . Note that @ = lf)\]\; The outcomes are also identical to
the ones in section 3.2. That is,

— — —~ 5
PiatDoa = Py = tat+c+co

4
—— — 6
< Php=2.Dip= Zt2 + ¢+ e,
— — _ 25 ~
T, = ZﬂiAzﬁtQN—<f1+f2):7TM, and
— —~ 9
7T;<B = 7T;<B = §t2N — fi; Z = ]_,2

As long as at least one pair of firms offer pure bundling, the second stage outcomes
are identical regardless of who offers bundling. Hence, if A; and A merge to bundle,
the second stage payoffs are the same irrespective of whether B; and B, counters
the bundling. One of the two rivals always incurs losses, i.e., 755 = %th — fo <
%tQN — fz = W;B.

(3) Equilibrium.

Combining the results from cases (A), (C), and section 3, we can complete the
payoff matrices in two subgames, namely, when A; and A, merge and when A; and
A do not merge. The payoff matrices are given in Figure 2. In each subgame, there
are multiple equilibria. However, all equilibria give identical payoffs for the firms.
The equilibrium follows from backward induction. A; and As merge and monopolize
the two markets. Q.E.D.

3. Proof of Proposition 5

In order to complete the payoff structure at stage 2, we first derive firms’ payoffs
when both pairs of firms merge. Then, we analyze the equilibrium.

Suppose both pairs of firms (A;,A3) and (B;,Bs) merge and bundle. Let pys4 and
pu s be the market prices of the two merged firms, respectively. A consumer with x5
buys both goods from the merged firm of A; and A, if and only if

para +ti(z1 — a1a)® + ta(za — aza)?
< pus+ti(zi — (1 —aip))® + ta(z2 — (1 — azp))”
& @y <ay+ [+ -0, (26)
where )y ;= EME_PMA

2to
Solving the first-order conditions, we get Dy4 = %N and Dyp = %N . The

equilibrium prices are

Pua = tatato, (27)
p}k\/[B = t2+61+02.

25



If merger is profitable If merger is not profitable

A4 and 4,

Figure 5: Reduced form extensive games when —(2t; < tp < fog=).

The equilibrium profits are

. 1
Tvma = Typ = §t2N —(fi+ f2)

< S+ BN = (it ) = Ty =Ty (28)

Figure 3 shows the reduced extensive-form game when 136251 <ty < fgg’—ﬁ. When
both pairs of firms merge, by eliminating the weakly dominated strategy, we get
(not bundle, not bundle) as the unique prediction in the subgame. Then, the unique
subgame perfect Nash equilibrium is that both pairs of firms merge, since "merge" is
a dominant strategy for both. Since no merged firm bundles in equilibrium, mergers
are only wasteful.

The following figure shows the reduced extensive-form games when the condition
%tl <ty < fg% is not satisfied. The parameter space is divided into two by whether
%tl < ty or not. Suppose %tl < tg, i.e., unilateral merger is profitable. While rival’s
losses are not large enough to induce foreclosure, in the subgame in which only one
pair of firms merge, the merged firm always bundles, as bundling is a weakly dominant
strategy for the merged firm. This case is shown in the first extensive-form game in
Figure 5.

When %tl < tg, there are two subgame perfect Nash equilibria: (Merge, Merge)
and (Not, Not). Suppose Biand B, are playing a mixed strategy of choosing to merge
with probability € for 0 < ¢ < 1. Each pair of firms decides not to merge if and only
if the expected profits from merging is lower than the expected joint profits from
not merging. Then, for a small enough ¢, ie., ¢ < Zﬂff%ﬂ%‘i ::t: ~7 choosing
not to merge is a best response for Ajand A;. By symmetry, Biand B; also place a
minimal weight on "Merge" for a small enough € when A;and A, are playing a mixed
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strategy of choosing to merge with probability €. Thus, (Not, Not) is the unique
extensive-form trembling hand perfect Nash equilibrium (THPNE).

If 1—96751 > ty, unilateral merger is unprofitable. In the subgame in which only one
pair of firms merge, "not bundle" is a weakly dominant strategy for all firms. The
new payoffs are given in the second extensive-form game in Figure 5. There are two
subgame perfect Nash equilibria in this game: (Merge, Merge) and (Not, Not). Only
(Not, Not) is the unique extensive-form THPNE of this game. Suppose Biand Bs
are playing a mixed strategy of choosing to merge with probability ¢ for 0 < e < 1.
For all ¢ < 1, choosing not to merge is a best response for Ajand Ay, and the same
holds for Bjand Bs. Thus, (Not, Not) is the unique extensive-form THPNE.

Thus, when the condition %tl <ty < fgg’—fv is not satisfied, in equilibrium, no
firms merge, but they bundle through strategic alliance. Q.E.D.

4. Proof of Proposition 6

(1) Conglomerate mergers are never profitable without bundling.

Without bundling, the merged firm’s profit function remains the same as (5). As
shown in section 2, mergers are not profitable in this case.

(2) Mixed bundling is equivalent to pure bundling.

Let pSzand p§, be the prices of two stand-alone products for B; and A;, respec-
tively, for ¢ = 1,2, when Ajand A, offer mixed bundling either through a strategic
alliance or through a merger. Let p”™ be the price of a bundle. A consumer with x
buys a bundle if and only if

Pia+ P34 — ™ 2 0 Bundle 7 (A1, 4s), (29)
c C___ pym 1
Dia +Dop — D + = >z < Bundle 77 (A1, By), (30)
2ty 2
A
Pip 154 —p" 1
m + 5 > x < Bundle 7 (B, As), and (31)
1
B

7

Pip + D5 — D 1
+ = > 2 < Bundle - (By, By). 32

C

Similarly, consumers buy (A, By) if

c __ C 1
]% to>re (A1, B2) Z (B, Ba), (33)
A/l—/
D
c _.C | —e 1
o> P2~ Pip + Pia —Poa + 5 & (A1, B2) Z (B1, A2), (34)
2ty — t1) 2
E
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and if the inequality in (30) is reversed. Consumers buy (Bj, Az) if

c _ C 1
w + 9 > < (B, Az) Z (By, Ba), (35)
h}—/

F

and if the inequalities in (31) and (34) are reversed.
First, we show that C' = D = F' in equilibrium and that these conditions imply
that A= B = C. Suppose D > C' and F > C. Then,

t2(Pip — Pia) > ti(pia +p5p —p™) and
ti(psp —P5a) > ta(pip + P54 —P™).

Summing up these two inequalities, we find

(t1 +t2)(Pig + 154 —P™) <0,

which contradicts (29). Then, it must be that either D > C' > F or F' > C > D.
Suppose D > C > F. In this case, for all z in the range where F' + % <zr<(C+ % <
D + 3, bundlez(By, By) 7 (B, A2), and (Ay, By) 7 (Bi, By). Thus, either (A, B,)
7~ Bundle or Bundle - (A;, Bs) in this range. If (A1, By) 77 Bundle, it contradicts
(29). Hence, it must be that Bundle 77 (A;, B) in this range. This implies that
A>C. When A > C, 2t5(p§ 4 — pip) +2t1(p§4 + 055 —p™) > 0, implying that A > D
as well. Then, given that A > D > C' > F, for all x in the range where C' + % <
< D+3i<A+1 weget (A, By) Z (By,By) Z Bundle 7 (A, By), which is a
contradiction. Therefore, it cannot be that D > C' > F. Similarly, it cannot be that
F > C > D, either. Thus, in equilibrium, C' = D = F.

Then, from the condition C' = D = F, we obtain p{, + p5, — p™ = 0. Moreover,
the conditions C' = D = F and p{, + p54 — p™ = 0 together imply that A = B = C,
and thus, we get A = B =C = D = E = F. Therefore, all consumers with x < C
buy the two products from (Aj, Az), and all other consumers with = > C buy the two
products from (By, By). Thus, in the case of correlated preferences, mixed bundling
is equivalent to pure bundling.

(3) Bundling through strategic alliance is more profitable than bundling

through merger.
The demand for a bundle provided by (A;, As) is (C+3)N = {M + %} N =

2(t1+t2)
X¢N, and the demand for the two products provided by (Bj, Bs) is (1 — X¢)N. If A;
and Ay merge, the merged firm’s profit function is 7§, = X°N(p" —c1 —c2) — (f1+ f2)
and the profit function of B; is 7%, = (1 — X°)N(pig — ¢;) — f;. From the first-order

conditions, we get X¢ = %, pm = %(tl +t2) + (1 + ¢2), pSg = %(tl +t3) + ¢;, and
25

Ty = @(t1+t2)N—(f1+f2)> (36)
o = %(tlthQ)N—fi. (37)
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The results are unaffected even if (B, By) counter-offer bundling through strategic
alliance.

If (Ay, As) offer bundling through strategic alliance, 75, = X°N(p§, — ;) — fi,
X¢=1 and

:5,

— — 1
TG = T = 3+ )N — fi

Thus, > 75 > > 76, and > 754 > 7§, for i = 1,2.

(4) Firms merge only if the merge-and-bundle strategy induces foreclo-
sure, i.e., if %tl <ty < fg% — t1. Otherwise, firms offer bundling through
strategic alliance.

Since > g > 7§;, firms do not have an incentive to merge if mergers do not
induce foreclosure. Foreclosure occurs if unilateral merger is profitable and 75, <
0. From (36), we can see that unilateral merger is always profitable. According
to (37) and (4), B, incurs losses only if ¢, > 2¢;. The losses are large enough if
3%(751 + to) N — fo < 0. Thus, foreclosure is possible if %tl <ty < fQ% — t1. In this
range, the merge-and-bundle strategy is a dominant strategy for both pairs of firms.

If both (A, A>) and (Bj, Bs) merge and bundle, X = 1, p5, 4 = p5,5 = (t1 +12) +
(¢1 + ¢2), and

1
T = Typ = 5(751 +t2)N — (f1+ fa).

Therefore, in equilibrium, both pairs merge, but such mergers are wasteful. Q.E.D.
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