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Abstract

Does bundling trigger mergers? We observe mergers between firms belonging
to independent industries. These mergers enable firms to bundle. Indeed, many
telephone firms, internet access providers or cable TV operators merge. Thus, the
merged firms can provide bundles. Therefore, the question is the following: can
bundling strategies allowed by a two-market merger create an incentive to merge?
We consider two horizontally differentiated markets. The correlation of reservation
prices is the sole link between these two markets. In this framework, we show that
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1 Introduction

Does bundling trigger mergers? We observe mergers between firms belonging to indepen-
dent industries. These mergers enable firms to bundle. Indeed, many telephone firms,
internet access providers or cable TV operators merge. Thus, the merged firms can pro-
vide bundles. Therefore, the question is the following: can bundling strategies allowed by
a two-market merger create an incentive to merge? We consider two horizontally differ-
entiated markets. The correlation of reservation prices is the sole link between these two
markets. In this framework, we show that bundling strategies create incentives to form
multi-markets firms. Merger decisions are endogenous in our model.

In many sectors, packages are developed. In the telecommunications sector, "double
play", "triple play" and "quadruple play" packages' appeared. This empirical reality leads
to the idea that firms supplying only one type of good can have an incentive to merge in
order to sell several products together. Particularly, we observe mergers allowing firms
to bundle. In the USA in 2005, the telecommunications firm SBC bought out AT&T
for 16 billion dollars and took its name. The same year, Verizon, its main competitor,
took over MCI for 8,4 billion dollars. Through mergers, these firms can be present in
several markets simultaneously. In this framework, one of the main merger objectives is
probably the bundling strategy. In the same way, in the European market, the merger
between France Télécom and Wanadoo, well as the merger between Deutsch Telekom and
T-Online? are relevant illustrations of bundling incentives.

Several reasons may explain merger incentives. A great deal of literature exists in
this field. Different kinds of merger motives are suggested. Mainly, there can be either
financial reasons, or economics ones. The maximization of shareholder value, (Jensen
and Meckling, 1976) is one of them. Another can be the potential growth caused by the
takeover of an indebted firm that cannot invest. A less indebted firm with a low potential
growth can buy it out and finance its investments. Attaining a critical mass (Bradley,
Desai and Kim, 1983), realizing efficiency gains in production costs (Molnar, 2006) or in
fixed costs (Rodrigues, 2001) are other reasons to merge. But a fundamental economic
explanation is the decrease in competition® (Eckbo, 1983 , Kamien and Zang, 1990).
However, a merger between firms from different markets does not decrease competition.
There is probably another motive for this type of merger. Indeed, can bundling strategies
create an incentive to merge between firms from two different markets? To answer this
question, we remove from our model any data other than bundling strategies which can
trigger a merger.

To better understand how bundling strategies can create merger incentives, one must
know some principles concerning these strategies. Bundling refers to the practice of selling
two or several goods at a unique price. When a firm sells its goods both separately and
bundled in a package, this firm follows a mixed bundling strategy. When a firm commits

!These bundles can combine Internet access, fix and mobile phones, as TV.

2In 2004, the French operator France Télécom buys out Wanadoo, its Internet subsidiary whose shares
it owned. The latter are converted into France Telecom shares. Now, France Télécom supplies triple-play
packages consisting of phone, Internet and TV. In 2005, ditto for Deutsch Telekom and its subsidiary
T-online.

3Even so, note that Salant, Switzer and Reynolds (1983) show that there is an incentive to merge only
if more than 80 per cent of the industry is involved in the merger. But the competition decrease has a
positive effect on merger incentives.



to supply only the bundle, it follows a pure bundling strategy. The economic litera-
ture on bundling isolates several effects. One of the main effects is price discrimination.
Bundling allows to sort consumers according to their willingness to pay. This charac-
teristic is analyzed by Adams and Yellen (1976) for a monopoly producing two goods.
This analysis deals with specific cases?. They show the bundling strategy is generally the
optimal strategy. Nalebuff (2004) underlines another consequence of bundling strategies.
Indeed, a two-market monopolistic firm can deter entry by bundling if the entrant can
enter only one market. In this framework, he shows that pure bundling is optimal. Con-
sidering a competition environment, a second effect appeared besides the sorting effect
of bundling: a competition effect. Anderson and Leruth (1993) analyze bundling in a
complementary-goods duopoly. In their view, independent pricing is a dominant strategy
in the commitment case. Economides (1993), in the same framework, shows that mixed
bundling is the Nash equilibrium. However, firms make lower profits than when adopting
an independent pricing strategy.

Reisinger (2006) also studies a duopoly producing two types of horizontally differen-
tiated goods. But, he excludes the complementarity assumption. The correlation of the
reservation prices is expressed by the correlation of consumers’ location on each mar-
ket. He shows there are two effects created by bundling. The "sorting effect" is the first
wellknown effect. The second effect is the "business-stealing effect". It is due to bundle
competition. He shows that firms have an incentive to adopt a mixed bundling strategy.
Nonetheless, the effect on profits is ambiguous. If the correlation of reservation prices is
negative, then the competition effect dominates and the bundling strategy lowers profits.
Firms are in a prisoner’s dilemma situation. On the other hand, if the correlation of
reservation prices is positive, then the sorting effect allows firms to make higher profits.

We use the model of Reisinger (2006) in order to analyze the impact of bundling on
merger incentives. Therefore, we consider two horizontally differentiated markets. The link
between these two markets is the correlation of consumers’ locations. However, we study
the effect of bundling on merger incentives. In order not to neglect mergers interactions,
we endogenize merger decisions. In this sense, our study is closely linked to the endogenous
merger literature. There are various types of endogenous merger models. Some of them
seek to explain mechanisms preventing mergers as the "insider’s dilemma" already evoked
in the exogenous merger model of Stigler (1950). Kamien et Zang (1990, 1993) do the
same but they add auction mechanisms to take into account firms acquisitions processes.
We also care about the "insider’s dilemma" but without any auction mechanism. Indeed,
we are not interested in surplus sharing rule. We rather want to determine if mergers
can be achieved somehow or other. On the other hand, we deal with other characteristics
of endogenous merger literature. Indeed, these characteristics concern taking all firms’
combinations into consideration. For instance, some endogenous merger models allow to
reveal mergers interactions (Nilssen et Sorgard, 1998). More particularly, some models
attempt to emphasize on preemptive mergers phenomena (Fridolfsson et Stennek, 2005,
Brito 2003, Matsushima, 2001). Finally, other models focus on some phenomena as merger
waves. Besides merger waves are explained by Fauli-Oller (2000) or Nilssen and Sorgard
(1998). As the same type of merger interactions is possible in our framework, we build a
merger game based upon Nilssen and Sorgard (1998).

4Schmalensee (1984) shows their results are robust to a bivariate normal distribution. As for them,
Mc Afee, McMillan and Whinston (1989) generalize these results to almost all distributions.



We model two horizontally differentiated markets. Initially, four firms are present.
Two firms produce the first type of good and the two others supply the other one. In
their respective markets, firms compete in prices. We build an endogenous merger game
and we assume that monopolization is illegal. The merger game is a sequential and non
cooperative one. First, we exclude the post merger bundling strategy. Second, we remove
this assumption in order to analyze the effect of bundling strategy on merger incentives.

In a basic model in which bundling is not considered, we find there is no incentive to
merge. But, once a merger is achieved, we show there is an incentive to adopt a mixed
bundling strategy. Otherwise, the bundling strategy triggers a merger wave. Moreover,
we show that relative to the correlation of reservation prices, two types of mergers are
achieved. Furthermore, while Reisinger (2006) shows there is a prisoner’s dilemma, we
show that the different types of mergers allow to remove this dilemma. Finally, from a
welfare point of view, we show that bundling is harmful but to a lesser extent than in
Reisinger (2006). The following section presents the basic model. The section 3 introduces
the bundling strategy. The section 4 gives the equilibrium of the game and the social
welfare analysis. Finally, the last section presents some concluding remarks.

2 Basic model

Throughout this section, we exclude bundling strategies. We start with the assumptions
of the competition game. Next, a merging game is defined. Finally, we solve the game
in order to establish the benchmark before introducing the bundling strategy in the next
section.

2.1 Assumptions

We consider an industry composed of four firms. Two firms produce the good A at the
marginal cost c4 and two others the good B at the marginal cost cg. In order not to
introduce bias® in our bundling analysis, we assume production costs are linear. Each
type of goods is horizontally differentiated. Therefore, the product space for each good is
taken to be the unit-circonference of a circle. The product variants are then the locations
of the firms on each circle. According to the type and the location of their output, firms
are named either A; or B; with ¢,7 = 1,2. The firm A; produces the good A and is
located at 0 on circle A while the firm A, produces the same good® but is located at %
There is a continuum of consumers and without loss of generality, we normalize its total
mass to 1. Consumers’ locations on both circles are x = (x4, z5)". Every consumer has
a unit demand for each good and purchases each good independently of the other. Thus,
there is no complementarity between the products. This allows us to focus on the pure
strategic effect of bundling. Firms compete in prices on each market. Their prices are
denoted by p% and p%. Thus, consumers can choose between four product combinations.
They can buy either the good A to firm A; and the good B to firm By, i.e. (A1B1), or
the good A to firm Ay and the good B to firm Bs, i.e. (A2B2), or the good A to firm A;

°In this model, bundling must not be incited by efficiency gains for instance.

®Note that we deliberately choose to place firms at locations 0 and %, but without loss of generality.
Indeed, if we placed firms more closely, results would be qualitatively the same. They would just be
shifted relative to 6.



and the good B to firm Bs, i.e. (A1B2), or the good A to firm A, and the good B to
firm By, i.e. (A2B1).

For instance, a customer located at 0 < z4,25 < 1/2, buying the good A from firm
A; and the good B from firm B, has an indirect utility of:

V(za,x5) = Ka—py —talza)* + Kp — p3 — tp(1/2 — 25)°. (1)

K4 and Kp are the surpluses from consumption (gross of prices and transportation costs)
of goods A and B. If the two markets (or the two goods) are denoted by k = A, B. We
note t; the transportation cost associated with circle k. Without loss of generality’, we
assume t4 > tg > 0. Therefore, the consumer reservation price for the variant ¢ of the
good k, R};, is K, — tk(di)z, where d; is the shortest arc length between the consumer’s
location and firm 7 on circle k. It is also assumed that K is sufficiently large, so that
in each price equilibrium all consumers buy both goods. Concerning reservation prices,
they can be linked to consumers’ locations. Indeed, the joint distribution function of
reservation values G(RY | R%) and so, the correlation between reservation prices for the
good from location ¢ on the two markets can be deduced from the joint distribution
function of consumer location F'(z4 | 25). Like Reisinger (2006), we give a structure to
this distribution function. It is a simple function that still captures the main point of
expressing different correlations. We assume that if a consumer is located at x4 on circle
A, then it is located at

I TA+0 ifry+6<1
B Ta+0—1 faxs+06>1

on circle B, where 0 < § < 1/2. This means a 0-shift of all consumers on circle B. So
a 0 of 0 expresses a reservation price correlation of 1. Adopting this simple structure,

correlations of reservation values can be obtained easily by altering . The correlation
coefficient p[Ra, Rp](J) = % is given® by 1 — 3062 4+ 606 — 306*. By way of
illustration, note that for small ¢ values, if a consumer has a high reservation price for the
good of firm Ay, then he has a high reservation value for the good of firm B;. If a consumer
has a high reservation price for the good of firm A,, then he has a high reservation value
for the good of firm Bs. Conversely, a high value of § implies that consumers have very
different reservation prices for the two goods sold at the same location on each circle.

Now, we define the merger game in which the four firms are involved.

2.2 Merger game

We assume that monopolization is illegal®. Thus, potential mergers necessarily involve
firms from two different markets. We build a two-stage game. At the first stage, firms
choose either to merge or not. At the second one, they compete in prices. The previous
section already presented these stage assumptions. We describe now the first stage. Each
firm A; can choose to merge with the firm with the same location in the other market. We

"The limit cases tg — t4 and tg — 0 are studied in section 4.

8The proof is given in Reisinger (2006).

9There is always an incentive to monopolize the market A or the market B as long as reservation
prices of consumers are sufficiently high. But this is detrimental for consumers and generally, authorities
forbid monopolization.



call this type of merger "homogeneous merger". Fach firm A; can also choose to merge
with the firm located at the opposite in the other market. In this case, the merger is
called "heterogeneous merger". Finally, each firm A; can choose not to merge (see figure
1 below).

- - - -Homogeneous mergers
Heterogeneous mergers

Figure 1: homogeneous and heterogeneous mergers

Firms take sequential and non-cooperative decisions. Without loss of generality, we
assume decisions are taken by firms of the market A. Results are exactly similar if decisions
are taken by firms of market B. We assume also that firm A; takes first his merger decision
but the results are the same if firm A, chooses first. In this paper, we look for subgame
perfect Nash equilibria (SPNE). Therefore, we solve the game backward. Thus, we solve
competition subgames then we solve the merger game. Concerning mergers, we do not
define any profit sharing rule. We exclusively focus on a question: is the merger profit
higher than the pre-merger profit sum of firms involving in the merger? Indeed, if such is
the case, there is necessarily a profit sharing rule that gives an incentive to merge. On the
other hand, in the same way as the "strategic motives" consideration (Nilssen et Sorgard,
1998), we take account of interactions between merger decisions. To illustrate, two-firm
merger expectation can either incite or not another two-firm merger. Therefore, merger
decisions are endogenous in this model. At the first stage, both firms A; and A, choose to
merge or not to merge with firms of the market B. Thus, we present this game in figure
2 below.



NM = no merger
HMM = homogeneous merger
HTM = heterogeneous merger

HMM HT

Figure 2: game tree

Now, we solve the game without considering bundling strategy. This constitutes the
benchmark.

2.3 Benchmark: mergers and independent pricing:

By symmetry, we deduce from the game tree that there are four possible outcomes. There
may be either two homogeneous mergers, or two heterogeneous mergers, or an only one
homogeneous merger, or an only one heterogeneous merger, or finally no merger. We
determine prices and profits of the different game’s outcomes. We note I14, (respectively
IIp,) the profit of the single firm A; (respectively B;). In every case, equilibrium prices
are given by!°:

. 1
P =cCa+ ZtA: (2)

Py =cp+ Zt B
First, we consider the case where there is no merger. Thus, there are two monoproduct
firms in each market A and B competing in prices. The equilibrium profits are given by:

1

Iy, = <ta, 3
A g (3)
. 1
B, - gtB

We note IT) . the profit of the merged firm A; B; where z = 1, 2 is the number of mergers.
Whether there is one or two homogeneous mergers, the equilibrium profits are given by:

: : . 1 1
Vi = j, HiiBj = §tA + gtB, or (4)
, , . 1 1 . 1 . 1

10Tn the independent pricing case, the computation of the equilibrium is the same as in the standard
model of Salop (1979). Indeed, we model two independent and horizontally differentiated markets.
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Whether there is one or two heterogeneous mergers, the equilibrium profits are given by:

1 1
Vi # j, Tip = glatgte, or (5)
1 1 1 1
Vi ' Y = Zta+ =t s, =—t s, = —tg.
? % j? AZBJ 8 A + 8 B> A—i 8 A B—j 8 B

It is easy to show the following proposition:

Proposition 1 If bundling strategy is not considered, then there is no incentive to merge.
Indeed, Vz =1,2:
Il 5, = Ila, + 11, Vi,j =1,2. (6)

When they cannot provide bundles, the monoproduct firms are indifferent between
merge or not. Since markets are independent, there is no competition effect due to mergers.
Therefore, there is no incentive to merge!!. After a merger, prices are unchanged and the
global profit of a merger is merely the profit sum of the merging firms. In this case of
indifference, we assume that firms choose not to merge. After the benchmark analysis,
the following section considers the case where merged firms can follow mixed bundling
strategy. Thus, we focus on pure effects of bundling in the competition game, as on their
impacts on incentives to merge.

3 Mergers and mixed bundling

In this section, we introduce mixed-bundling strategy'?. Indeed, if two firms merge, they
can supply a bundle composed of both types of goods. Now, a merged firm A, B; Vi, j = 1,2
can offer a package composed of good A; and good B;. This bundle is denoted by (ABij)
and its price is pg - Mixed bundling may enable firms to attract marginal consumers by
lowering the bundle price. Indeed, a consumer who buys the goods from different firms
in the independent pricing case can then prefer to buy the two goods from the same firm.
The desutility when purchasing its non prefered variant of a good is balanced by a lower
price. We show that results depend on correlation of reservation prices. In this section,
we analyze game outcomes. Now, mixed bundling strategy is available. Thus, we study
competition in each outcome. But, we exclude the non-merged outcome because bundling
is not possible in this case and so, profits are already computed in the previous section.
For simplicity, we just analyze the merger waves outcomes, i.e. the two-merger cases. We
will explain why it is sufficient to solve the game in section 4. First, we study the case of
homogeneous two-firm merger. This one corresponds to Reisinger’s model (2006). Next,
a sub-section is devoted to the case of heterogeneous two-firm mergers.

3.1 Bundling and homogeneous mergers

We assume firms A; merge with firms B;, Vi = j, with ¢, 7 = 1,2. In this configuration,
customers choose between four product combinations. They can either buy the bundle of

Here, we model no other mechanism which is able to create a merger incentive. For instance, consid-
ering synergies could create an incentive to merge.

12We exclude the pure bundling strategy since firms have no incentive to manage without an additional
discrimination tool, given that firms are in competition.
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firm A, B, i.e. (AB11) at price pY, or buy the bundle of firm Ay By, i.e. (AB22) at price
p%5. They can also purchase either the good A from firm A;B; and the good B from
firm AyBs,, i.e. the product combination (A1B2) at price pl + p%, or the good A from
firm A;B; and the good B from firm A; By, i.e. the consumption option (A2B1) at price
p4 + ph. We want to determine prices and profits when firms adopt a mixed bundling
strategy but this is interesting only if firms have an incentive to bundle. Thus, we use the
lemma of Reisinger (2006):

Lemma 1 If ) > 0, i.e p < 1, then in equilibrium, homogeneous merged firms follow a
mixed-bundling strategy.

Proof. See Reisinger (2006) m

In the benchmark, there is no merger incentive. Merger incentives are only due to
bundling strategies. The lemma shows that if there are two mergers, each firm follows
a mixed bundling strategy. In the same manner, every firm is incited to merge because
merger incentives and bundling ones are exactly the same here. In this case, two homo-
geneous mergers are achieved. The proof is exactly the same as the proof of the lemma
given by Reisinger (2006). For this reason, we only study the two-homogeneous merger
outcome.

Lemma 2 Respectively for 6 < 3(fafle) 3(latle) <5 <

i 1tp g
: . 5tattp Stattn o and ¢ equilib
rium profits are given by:

36t4’

1 2 5 tatp
0%, = —(tg+t =52 7
A;Bj 8(A+ B)+9 tA+tB7 ( )
1 tatp(4(ta + 1) — 26(6t4 + L) — 46%t4)
0%, = —(tg+t 8
. 1 7
s = gla— —ts- (9)

Proof. See Reisinger (2006) m

First, we assume 0 is small, i.e the correlation of reservation prices is positive. In this
case, there are four consumption combinations: (AB11), (A1B2), (AB22) and (A2B1).
The figure 3 below presents this demand configuration (i):

ABIL— 9~
1B2

A2B1

/

\A.Q/
AB22

Figure 3: strong correlation

Second, we assume 9 is high. In this case, there are six consumption options: (A1B2),
(AB11), (AB22), (A2B1), (AB22) and (AB11). The figure 4 below presents this demand
configuration (i7):



A1B2
/A.l\"'\
B11

AB22

A2
A2B1

Figure 4: weak correlation

Intuitively, the profit levels explanation is the following. In every case, firms compete
a la Bertrand on each horizontally differentiated good. But here, they can use bundling.
Thus, bundle demands appear. When the correlation is high (4 small), firms compete their
own separate goods by lowering their bundle prices. Therefore, they have no incentive
to decrease their bundle prices relative to the prices sum of the separate goods in the
independent pricing strategy. Furthermore, bundling allows to sort consumers and raises
profits. Moreover, this effect increases when correlation decreases. Indeed, each firm can
raise its separate goods prices. Thus, profits increase. On the other hand, the correlation
decrease makes consumers more and more indifferent to the two bundles. Consequently,
for a sufficiently weak correlation (§ > §1/*), each bundle competes directly with the
rival’s one. Firms must lower their bundle prices in order to maintain their market shares.
However, by integrating this new competition for this level of correlation (67*), the profit
maximization does not give an equilibrium. Hence the necessity to compute a touching
equilibrium (Economides 1984) between this correlation threshold and the one for which
the equilibrium becomes stable (62 ). This implies a linear drop in prices to keep the
initial demand structure (7). This new effect dominates the positive sorting effect. The
prices decrease entails a drop in profits, and, for a sufficiently high correlation, a prisoner
dilemma concerning the bundling strategy decision. We computed the equilibrium of the
competiton game following a homogeneous merger wave. However, results can differ when
mergers are heterogeneous. Afterwards, we study this game outcome.

3.2 Bundling and heterogeneous mergers

We assume firms A; merge with firms B;, Vi # j, with ¢, 7 = 1,2. In this configuration,
customers choose between four product combinations. They can either buy the bundle
of firm A;Bs, i.e. (AB12) at price p'%;, or buy the bundle of firm A,B;, i.e. (AB21)
at price p%5. They also can either purchase the good A to firm A; B, and the good B
to firm AyBj, i.e. the product combination (A1B1) at price pY + pk, or purchase the
good A to firm AyB; and the good B to firm A; By, i.e. the consumption option (A2B2)
at price p4 + p%. We want to determine prices and profits when firms follow a mixed-
bundling strategy but this is interesting only if firms have an incentive to bundle. Thus,
we establish this lemma:

Lemma 3 If§ > 0, i.e p < 1, then in equilibrium, heterogeneous merged firms follow a
mixed-bundling strategy.

10



Proof. see appendix 7.1 m

In the benchmark, there is no merger incentive. Merger incentives are only due to
bundling strategies. The lemma 3 shows that if there are two mergers, each firm adopts
a mixed bundling strategy. In the same manner, every firm is incited to merge because
merger incentives and bundling ones are exactly the same here. In this case, two hetero-
geneous mergers are achieved. The proof is exactly the same as the proof of the lemma 3.
For this reason, we only study the two-heterogeneous merger outcome.

First, equilibrium demand configurations will be described!®. The latter depend on
0. We assume ¢ is small, that is to say p is high, i.e the correlation is positive. In this
case, there are six consumption options: (A1B1), (AB12), (AB21), (A2B2), (AB21), and
(AB12). Below, the figure 5 presents this demand configuration (7i):

A1B1
AB12/"-/.A1\

JAB12

A2  XAB21

<

A2B2

Figure 5: strong correlation

Second, we assume ¢ is high. In this case, there are no longer four consumption options
left: (AB12), (A2B2), (AB21), and (A1B1). The figure 6 below presents this demand
configuration (iv): ABI2

A

>

A1B1 X

4

5 xA2B2

:

AB21
Figure 6: weak correlation

The difference between the two demand configurations is the following: on the right
half of the circle, bundle (AB12) is followed by (AB21) for a § small, while (AB12) is
followed by the product combination (A2B2) for a ¢ high. In the same way, on the left half
of the circle, the bundle (AB21) is followed by (AB12) for a § small and straight followed
by (A1B1) for a 0 high. Equilibrium prices and profits are computed in appendix 3. In

13See appendix 7.1.



the first case - for a low range of ¢ - they are given by:

1 1
Y= —tq — =tg, 10
Da CA+4A 6B (10)
*: _t
PB CB+123,

e

1
Pip=¢Catcp+ Z<tA —tB),
2% 1 7

In the second case - for a high range of § - equilibrium prices and profits are given by:

1 tat
5 AlB

1

* —t -5 4B 11

Pa=catgtat(y )3(tA+tB)’ (11)
1 1 £t

p*B:CB+—tB+<——(5 A°B

4 2 )3(tA+tB)’

Pig =ca+cp+ Z(tA +tp),
talp

1
%, == (1 —4(8%—5))—2F

8
Thus, we just have to calculate for which value of § the demand configuration is changing.
If both firms set equilibrium prices (10), then there exists a ¢ threshold from which bundle
(AB12) is no longer followed by (AB21) but by (A2B2). Calculating this threshold leads
to § = 0T = % — 6’;—‘;. On the other hand, if firms set equilibrium prices (11), then
we find the threshold 627 beyond which the second demand configuration arises. This

threshold is given by § = 647 = da—th.. For more details, refer to appendix 7.1. For §

between é— é—ba and Effajfb, firms set prices in such a way that the last consumer purchasing
(AB12) is indifferent between (AB12), (AB21) and (A2B2). Therefore, the first demand
configuration still holds. The determination of the equilibrium prices in this region is
similar to the one in a standard Hotelling model when we move from local monopoly to
competition (Economides, 1984, Gabszewicz and Thisse, 1986). For & — &2 < § < to=ib

— bta+tb?
equilibrium prices and profits are given by:

1 taln
= -1 ——(3(tg — ¢ 20(8t t 12
Pa CA+4A+2(tA—tB)2((B a) +26(8ta +1t5)), (12)

1 talp
h= -t ———(3(tg — 1 20(8t t
P CB+4B+2(tA—tB)2((B 4) +20(8ta +tg)),

. 1 tatp
e Z(t t &2
Pip cA+cB+4(A+ B)+2(tA_tB)2

(3(tp —ta) +20(8ta +tg) — 46%t4).

(G(tB — tA) + 65(515,4 + tB),

talp
2(ta —tp)?

In comparison with the case of homogeneous mergers, intuitions about profit levels
are the same but reversed relative to the correlation. In the heterogeneous merger case,
bundles are composed of goods with opposite locations. Subsequently and contrary to the
homogeneous merger case, the bundle competition effect appears for low correlation values.

1
%5, = g(tA +1tp) +
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In the same way, the sorting effect is also reversed relative to the correlation. Indeed, by
sorting consumers, firms can make more profits than in the independent pricing case
when the correlation is weak. Furthermore, when the correlation is high (§ < 02%), the
competition effect between bundles appears and dominates the sorting effect. This is due
to the opposite locations of merged firms on each market. We find a prisoner dilemma but
now for high correlation values. Now that we studied competition outcomes corresponding
to merger waves, the next section computes and analyzes the SPNE of the game.

4 Equilibrium of the game

In this section, we solve the whole game. Next, we analyze the welfare and competition
policy implications.

4.1 Equilibrium computation

First, we deduce from lemma 1 and 3 the following proposition :

Proposition 2 In equilibrium, a merger wave occurs and firms choose a mixed bundling
strateqy.

Proof. In the homogeneous case and in the heterogeneous one, merger waves appear and
the merged firms follow mixed bundling strategy (see section 3.1 and 3.2). The equilibrium
of the whole game is therefore either a homogeneous merger wave or a heterogeneous
merger one. W

Thus, we are interested in outcomes which trigger a merger wave. As there can be only
one type of merger at the same time, that is two homogeneous or two heterogeneous merg-
ers, we compare the profits associated with these outcomes according to . As the game
is symmetric, it is sufficient to compare the profit of firm A; B; further to a homogeneous
merger wave and the profit of firm A; By further to a heterogeneous one. In order to rank
these equilibria profits according to ¢, one must order the thresholds for which profit func-
tions are modified. These thresholds are given by 67'™ 62M 77 and 65", We already

HT _ HT HM _ cHM HT _ “ta—tp HM _ 3 ta+tp
know that d;" < dy " and 07" < dy . Moreover, 0y = = A= <07 = 5(5ATE). We

deduce the following ranking: 617 < §5'7 < 67"™ < §I™ . There is a turnover between the
two types of merger according to the correlation of consumers reservation values for the
two goods. This turnover occurs around three thresholds, i.e. 67, §5 and d5. The profits
comparison according to ¢ allows to compute the equilibrium and the associated profits.
The following proposition!* presents this equilibrium and figure 7 below illustrates the
turnover between homogeneous and heterogeneous merger profits:

Proposition 3 In equilibrium, firms make always more profits than in the independent
pricing case. Moreover, firms choose to merge either in a homogeneous way, or in a
heterogeneous one. This depends on the reservation prices correlation. They merge in a
homogeneous way for 0 < § < 6] and 05 < § < 03 and they merge in a heterogeneous one
for 07 < 6 < &3 and for 05 < 6 < 1.

14The proof is given in appendix 7.2.
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Figure 7: equilibrium profits

The intuitions behind the homogeneous merger wave and the heterogeneous one have
already been explained. There is a trade off between a sorting effect due to bundling
which is positive for the firms’ point of view and a competition effect passing through
product bundles ("business-stealing effect", Reisinger 2006). In the homogeneous merger
case, this competition effect exists only if the correlation is weak. In the heterogeneous
merger case, this competition effect exists only if the correlation is strong. Thus, when
the correlation is sufficiently high (6 < 47), firms avoid this competition effect by merging
in a homogeneous way. Conversely, if the correlation is sufficiently weak (§ > d3), firms
avoid this competition effect by merging in a heterogeneous way. The sorting effect is
maximum for a weaker correlation with heterogeneous mergers than with homogeneous
ones. Therefore, firms choose to alternate between these two types of mergers'® when
the correlation is intermediate (07 < § < 03). This alternation is due to the following
fact: according to the type of merger, the maximum profit values occur at different lev-
els of correlation. These maximum values correspond to a strong sorting effect without
triggering the business-stealing effect. Indeed, the sorting effect is even stronger than
product bundles as the two firms are similar from consumers’ point of view. This lack of
differentiation between bundles finally creates this new competition effect.

Concerning the heterogeneous merger, and therefore the bundles of goods with opposite
locations, the maximum value of profit reaches at 027 < %. Concerning the heterogeneous
merger, and therefore the bundles of goods with the same location, the maximum value
of profit reaches at 67 > i. In both cases, the different opportunities of merger allow
firms to benefit better from the sorting effect by positionning their sales on the two

15To better illustrate these merger types, we give an example in telecommunications. The homogeneous
merger could be a merger between the firm A; supplying mobile phone subscriptions and the firm B,
providing internet accesses. The firm A; has the reputation to provide a vaster phone network than As
and the firm By has the reputation to supply a more performant hotline than B;. In the same way, the
heterogeneous merger could be a merger between the firm Ay and the firm B;. The firm A, has a better
reputation than A; regarding the mobile phone selection and the firm B; have a better internet network
than Bs.
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markets according to the correlation. Because of these merger opportunities, firms avoid
the competition effect between bundles. At the equilibrium, it exists only for the two
following ranges of parameters corresponding to "touching" equilibria: 6% < § < 657
and M < § < d5. Moreover, these ranges are very restricted since, respectively, they
correspond at the most to 3 — 1o ~ 36*3@ <d<iand & << 3\/?# A 4 oo
Such is the case when tg — 0. Indeed, transportation costs vary the intensity of the two
effects and the thresholds defining the different types of equilibria. Intuitively, the weaker
the transportation cost tg, the weaker the sorting and the competition effects. The two
maximum profit values tend to get closer. Therefore, the minimum and maximum ranges
of correlation become larger. To an extreme degree, when tz — 0, bundling has no
effect and the price of the good B is equal to its marginal cost of production. We find the
Bertrand paradox since there is no horizontal differentiation of the good B and the sorting
effect does not exist any more. Conversely, when ¢tz — t4, the effects are intensified and
for the two merger cases, the sorting effect is stronger and the competition effect between
bundles (business stealing effect) takes place less easily. Indeed, the trade off between the
low price of the bundle and the additional distance to cover for the good B tends to favor
the separate goods consumption. Figure 8 below illustrates these two limit cases:

— == FHMt,=tg
ms FHT ta=ts
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---------------- -
1 1| Tt ===
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Figure 8: limit cases

The possibility for the four firms to merge with firms either at the same, or at the
opposite location, eliminates the prisoner’ dilemma already underlined in the two merger
types. Indeed, as firms can choose their merger partner in relation to the correlation of
reservation prices, firms can benefit better from the sorting effect without being affected
by the competiton effect. In order to evaluate the scope of this study, we will focus on
welfare implications in the following section.

4.2 Welfare analysis

First, we focus on social welfare. As a benchmark, we calculate the maximum welfare.
So, the welfare is maximized when transportation costs are minimized. Indeed, price
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levels do not affect the social welfare because the volume of consumption is unchanged
in this model. Maximum welfare is achieved when consumers who are located at x; with
0 < < 4—11 and % < xp < 1for k = A (respectively k& = B) buy good A from firm A,
(respectively good B from firm B;) and when consumers who are located at i < ap < %
for k = A (respectively k& = B) buy good A from firm A, (respectively good B from
firm Bs). This situation corresponds to the independent pricing case since the prices are
such as covered distances are minimum. We note W!” social welfare when firms follow

an independent pricing strategy:

WP — WO — (44 + tp), (13)
48
with W0 = K4+ Kg — c4 — cp.
In this case, consumers always buy the goods who are near their locations. Therefore,
welfare is maximum. Now, we focus on social welfare in case of merger waves. We describe
social welfare at the game equilibrium in the following proposition!® and in figure 9:

Proposition 4 In equilibrium, social welfare is always lower than in the independent
pricing case or than without merger. However, the loss in social welfare due to bundling is
nuanced in comparison with the results of Reisinger (2006). This is due to the opportunity
given to firms to merge in different ways according to the correlation between the two
markets.
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Figure 9: equilibrium welfare

We check the equilibrium social welfare is always lower than in cases where firms do
not merge or sell their goods independently. The first recommendation is the following:
competition authorities should prevent mergers allowing to bundle if one relies on our
model assumptions. For instance, one might assume efficiency gains which could make
merger advantageous from a social welfare point of view. Another way for authorities
might be to forbid bundling. It is interesting to note that the possibility for firms to choose

16The proof of the proposition 4 is given in appendix 7.3.
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a type of merger, homogeneous or heterogeneous, makes our results about welfare more
balanced than those in Reisinger (2006). But, in accordance with Reisinger (2006), we
note that bundling is harmful to social welfare. Indeed, the prisoner’s dilemma disappears,
which increases firms’ profits when correlation is low. That increases social welfare. When
the correlation is low (6 > 03), consumers choose packages with goods of far locations,
thus there are lower transportation costs than in the model of Reisinger (2006). On the
other hand, for the intermediate values of correlation, the possibility for firms to merge in
homogeneous or heterogeneous way, can make profits higher but the transportation costs
are considerably higher. That account for social welfare jumps in ] and 5. Finally, for
high correlation values (§ < d7), we find the same equilibrium as Reisinger (2006) and the
same level of social welfare. Moreover, we observe that the authorities generally prefer to
take consumers’ surplus into account rather than social welfare. Thus, we establish the
following corollary!'” to proposition 4:

Corollary 1 In equilibrium, the consumers’ surplus is always lower than in the inde-
pendent pricing case or without merger. The consumers’ surplus analysis, as the social
welfare one, leads to the following conclusion. In our framework, either bundling, or merg-
ers leading to these strategies should be forbidden by authorities.

Thus, we calculate the consumers’ surplus. We note S the consumers’ surplus for
the independent pricing case, corresponding to the maximum surplus case. It is easily
given by social welfare minus twice merged firm profit in the independent pricing strategy:

SF=wo - E(tA +tp), (14)
48
with W0 = K4 + K — ¢4 — cp.

We can conclude that the analysis of consumers’ surplus gives the same results as the
social welfare analysis. The firms’ gain by bundling is insignificant in comparison with
the effect due to bundling on social welfare. The graphical representation of equilibrium
consumers’ surplus is the same as the social welfare with a lower level and the slopes more
pronounced. The analysis of consumers’ surplus as social welfare carries on the same
conclusion. Now, we present some concluding remarks.

5 Conclusion

Our paper studies bundling effects on mergers. More precisely, we show that bundling
strategies can create incentives to merge. Indeed, competition effects of a merger involving
firms from two independent markets are non-existent. This is no longer right if these firms
can bundle.

First, we show there is always an incentive to follow a bundling strategy once a merger
has been achieved. When bundling is not possible, we find there is no incentive to merge.
From these two results, we deduce that bundling strategy generates not only a merger
incentive but also a merger wave. Intuitively, this incentive comes from the sorting effect
due to the bundling strategy. However, a competition effect, which is negative on firms’
profits, is also generated by the bundling strategy. We find that, in order to take better

1"The proof of corollary 1 is given in appendix 7.4.
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advantage of the sorting effect and to avoid the competition effect, firms choose between
two merger types. This trade-off is relative to the correlation of reservation prices for the
two goods. A firm can merge with a firm at the same location on the other circle. A firm
can also merge with another firm at an opposite location on the other circle. Respectively,
we talk about homogeneous and heterogeneous mergers. These merger opportunities
remove the prisoner’s dilemma emphasized by Reisinger (2006). Indeed, this dilemma is
created by the dominance of the competition effect.

The merger incentives provoked by bundling and analyzed in this theoretical paper
reflect an empirical reality. We can provide merger cases which appear in part because of
bundling strategies created by mergers. In 2004, the telecommunications company France
Télécom bought out its past subsidiary Wanadoo. In the same way, in 2005, the german
firm Deutsch Telekom took over T-Online. This same year in the United States, the
telecommunications firm SBC bought AT&T. It is the same for Verizon that took over
MCI. In each case, mergers allow involved firms to provide packages corresponding to
double play, triple play, or quadruple play bundling strategies. These examples can be
analyzed through the homogeneous and heterogeneous mergers concepts. This depends
on merged firms’ characteristics with regard to each good sold in packages.

Concerning competition policy, our model has implications. We show that bundling
strategies have a negative effect on social welfare. As bundling is made possible after a
merger process, the appropriate politics should be either to forbid mergers, or to forbid
bundling. Competition authorities pay better attention to consumers’ surplus than social
welfare. Therefore, we also analyze the consumers’ surplus in the case of independent
pricing and in the case of bundling. However, this analysis gives no other interpretation.
Finally, we show that the negative effect of bundling on social welfare is weaker than in
Reisinger (2006).

Finally, we must note that our analysis framework dissociates pure effects of bundling
and effects of anti-competitive mergers. A direction for future research on this topic could
be the combination of these pure effects with other ones. For instance, efficiency gains
can be introduced in the merger process. These effects might be altered or even reverse
the results.
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7 Appendices

7.1 Heterogeneous mergers

7.1.1 Proof of the lemma 3

In the case of an heterogeneous merger wave, the firms A; and B; are merged Vi # j with
i,7 = 1,2. Let us analyze if there is an incentive for the merged firm A;B5 to introduce a
bundle. First, we consider the case where both firms do not bundle. Since the equilibrium
is symmetric, both firms charge the same independent prices p{” and pf’, and earn profits
of Il . = s —ca+py —cp) Vi # j with 4,j = 1,2. Now, if firm A; B, introduces
a bundle, that means selling both goods together at a price p'&; < pl + p%. We analyze
the case where p'%; = pif' + pif’, but where pYy = p!f’ + &1 and p% = pif +¢;, with e; > 0
but small. So, the firm A; B, increases its profits raising its independent prices by £; and
sets the bundle price equal to the sum of the independent prices.

We have to distinguish between two cases, either if § is "near" % or not, because this
changes the demand structure on the circles. First look at the case where § is not near % If
firms do not bundle there are four demand regions on the circles, namely (A1B1), (A1B2),
(A2B2), and (A2B1). The frontiers between these regions (or the marginal consumers)
are given by 1 — ¢ for the frontier between (A1B1) and (A1B2), by 3 for (A1B2) and
(A2B2), by 2 for the frontier between (A2B2) and (A1B2) and finally by 2 — ¢ for (A152)
and (A1B1).

If the firm A B, introduces the bundle (AB12), the frontiers are changed to 1 — 4§ — £

3
1

B
for the frontier between (A1B1) and (AB12), to ; + it for (AB12) and (A2B2), to 5 — -

for the frontier between (A2B2) and (AB12) and finally to 3 — § — i+ for (AB12) and
(A1B1). The new profit function of firm A; B, is given by:

M = (Pa+pp—ca—co) (261(5 + 5)) +(py —cate) (5 — 251£> (15)
1 1
+(p2B —cp+ 51) <— — 261—) ,
2 )
or ( )2 ( )2
*x * €1 €1 €1 £1
Iy, = W4, 5, + 2(172 —ca)—+ 2(p23 —cp)— +& —2—— -2
ta tp ta ts

This profit is always higher than the previous profit I, p as long as § > 0 because &
can made arbitrary small and so (¢1)? tends faster towards 0 than ;. We made the proof
than the merged firm A; B, has an incentive to introduce its bundle. Let us focus on firm
Ay B to introduce its bundle if the firm A;B, is already bundling. The profit of firm
Ay By if firm A; By bundles while firm A, B; not is given by:

) 1 1 1 1
Wh,p, = Ph —ca) (5 —2a1() ) + (0 — ) | 5 —221(—)
2 ta 2 tp
If the firm A, B; chooses to bundle (AB21) and set pAly = pif’ + pif’ | and sells their goods
independently at the price p% = p/’ + g5 and py = pif’ + &5, with &5 > 0 but small,
the frontiers are given by 1 — 6 — %for the frontier between (A1B1) and (AB12), by
L—(3tp —tpd — 3ta) for (AB12) and (AB21), by } — 6 + %for the frontier between

ta—tp
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(AB21) and (A2B2), by % —5— =2 for (A2B2) and (AB21), by 2 (—2ta+ 3t —tp0)

for the frontier between (AB21) and (AB12) and finally by 2 — 5+ % for (AB12) and
(A1B1). The new profit function of firm A, By, when it proposes bundles, is then:

1 1 1 1 1
ok 2 1
s = (Pa+pp—ca—cp) (2(51 + 52)(tB) -5t s (5753 - 575,4) (16)
9 1 1 1 1 1

+(pa—cater) |5 —2(1+e)(—) ) +(pp—cte) |5 —2(e1+e2)()
2 tB 2 tB
£9)% + €1¢

I, 4o — 4 ((2)—12> |
tp

Thus, for £; and &5 small, bundling is profitable if § > 0 since (¢2)? and (g1¢5) tend faster
towards 0 than ;. We shown that bundling is always a profitable strategy for § small.

Now let us turn the case where § is near % First, we analyze the incentive of firm
A1 Bs to introduce its bundle while the other firm practises independent pricing. If firm
A; By does not bundle, product combinations are: (A1B2), (A2B2), (A2B1) and (AlBl)
The frontiers are given by % for the frontier between (A1B2) and (A2B2), by 3 — § for
(A2B2) and (A2B1), by 3 for the frontier between (A2B1) and (A1B1)and ﬁnally by
3 _ § for (A1B1) and (A1B2).

If merged firm A; By bundles, then the frontiers are given by }l + % for the frontier
between (AB12) and (A2B2), by 2 — § — £ for (A2B2) and (A2B1), by 2 + i for the
frontier between (A2B1) and (AlBl) and ﬁnally by 2 — 6 — - for (A1B1) and (AB12).
The profit of firm A; Bs if it bundles is:

Iy 5 = (ph+ph—ca—cp) (&(t— + t_) + 5) (17)
A U
1 1 1
+(py — ca+e1) <§—€1( + —) - )
ta tg
1
+(pQB—CB+€1)(§—51 +— —(5)
or
- \ 1 1 1
Iy, = (pa—ca+pp—ca) 5_81(75 +tB)—5 (18)

1 1
= HleZ + 81(1 - 25) - 2(81)2 <_ + _) .
ta tp
IT% 5, is always higher than IT% 5 if 0 > 0 since (g1)? tends faster towards 0 than e;.
Therefore, A;B, has an incentive to bundle. Now, let us analyze the profit of the firm
Ay By if the firm Ay B is already bundling. If firm A, B; chooses not to bundle, its profit
is:

1 1 1
s, = (h+rh—ca—cn) (540420 + ) (19)
A B
1 1 1 1
#ih = ea) (o1l 4 1) = 0) + O —en) (e + 1) —0)
A tB tA tB

1
= 5(193; +pp — ca — Cp).
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If firm A,B; also bundles it sets prices pAly = plf’ + pif’, sells its goods separately at
p4 = pif + e and phy = pIf + &5, with 5 > 0 but small. Now, the frontiers are given by

I+ (€1+€2) for the frontier between (AB12) and (A2B2), by 2 — 4 — (Eltﬂ for (A2B2)

and (ABQl) by 3 + (alt—:‘az) for the frontier between (AB21) and (A1B1) and finally by
—0— ﬂ for (A1B1) and (AB12). Profit of firm AyBj if both firms bundle is then:

1 1 1 1 1
I 5, = (04 +pp—ca—ca) (5 +ei(—+ —)Fe(—+—)+ 5) (20)
th  tg ty  t

B
1 1 1 1

+Hrh—cata) (—alz+ ) —alz+—) -0
ta tp ta tp

+(plB—CB+€1)( 61(1 +i)—€2(i+i)—5),

or

. . 1 1 11
Iy g =g +e2(1-20) — (26182) ([ —+— ) = 2e2)* | —+— ] . (21)
ZfA ZfB ZfA tB
If €1 and &y are small, then 1T’y p > IT%, 5 . Thus, firm A,B; also has an incentive to
bundle.

7.1.2 Proof of the consumption combinations:

In order to study the different equilibria of heterogeneous merger waves, we have to
establish several claims concerning consumption combinations:

Claim 1 There cannot exist direct rivalry between product combination (A1B1) and (A2B2).
Proof. The method of proof is the same than for claim 1 of Reisinger (2006) =

Claim 2 .
(%) Take x4 and z'y wzth0<xA,xA<—andxA<xA
If (AB12) is optimal at x4, then (AB21) can never be optimal at z'y.
(+x)  Take x4 and o'y with § < xa,2'y <1 and 2y < z4.
If (AB21) is optimal at x4, then (AB12) can never be optimal at z'y.

Proof. The method of proof is the same than for claim 2 of Reisinger (2006) =

Claim 3 .
(%) Take x4 and 'y with 0 < za,7 < 3 and o'y < z4.
If (A1B1) is optimal at x4, then (A2B2) can never be optimal at z'y.
(+x)  Take x4 and o'y with 3 < x4, 2y <1 and 2y < z4.
If (A2B2) is optimal at x4, then (A1B1) can never be optimal at z'y.

Proof. The method of proof is the same than for claim 3 of Reisinger (2006) =

Claim 4 .
(%) Take x4 and 'y with 0 < x4, 7 < 1 and o'y < z4.
If (AB12) is optimal at x4, then (A2B2) can never be optimal at z'y.
(+x)  Take x4 and o'y with § < xa,2'y <1 and 2y < z4.
If (A2B2) is optimal at x4, then (AB12) can never be optimal at z'y.
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Proof. The method of proof is the same than for claim 4 of Reisinger (2006) =

Claim 5 .
(%) Take x4 and 'y with 0 < z4,7 < 1 and 'y < z4.
If (A1B1) is optimal at x4, then (AB21) can never be optimal at z'y.
(bx) Take x4 and o'y with 3 < x4, 2/, <1 and 2y < 4.
If (AB21) is optimal at x4, then (A1B1) can never be optimal at z'y.

Proof. The method of proof is the same than for claim 5 of Reisinger (2006) =

7.1.3 Proof of the equilibrium: heterogeneous mergers and strong correlation

Assuming ¢ small, we consider a consumer at location x4 = 0. If we move clockwise on
circle A, then the consumer who is indifferent between (A1B81) and (AB12) is located at:
1 12 .1 1

Tpa =<+
A7y tp

The product combination which is bought to the right of (AB12) is (AB21). The marginal
consumer between to buy the bundle (AB12) and the bundle (AB21) is located at:
1 1
va = (Pip — Pip + 7 (ta — tp) +t5d). (23)
ty —1tp 4

Moving further to the right the next combination which is bought is (A2B2) and the
marginal consumer is located at:

1 2 2 _ 91
xA:_+pA+pB Pap _ 5 (24)
4 tp
If we pass the point 1/2 and move upward on the left side of the circle, we get the same
product structure as on the right side, because of symmetry, only with firm A; and B;
reversed. The profit function of firm A; B, is therefore:

1 p —pY —pt 1 12, — pl — pl
Mape = (a—ea)(q+ =0 2 =0 g0 = 20— ) (25)
21 12 1 1 1 12
Pip —pip T i(ta—tp) +tpd 1 pi+pp—p
+(pls — ca — cp) (2 ABtA4—tB i tig A8 1+ 6
L3 PAtPE =P 5 Py — pip + 3(ta —tg) +t35))
4 tp ta—tp
2 3 Pip —Ph—ph 1 A+ — pil
s —es)lg tp 0T ts + ).

Because of symmetry we get a similar function for firm A;B;. Calculating prices and
profits, for both firms, we get:

1 1

= “ty— =tg, 26
Pa CA+4 A~ gls (26)
* _t
PB CB+12 B>
. . i 1
Vi # j ij:cA—i-cB—i-Z—l(tA—tB),
1 7
Vit IFFCE =ty — —tpg.
i F ] AiBj = gtA T ot
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with ¢, 7 = 1, 2. When the value of § increases, there is a disappearance of bundle options.
It exist a value of § where the bundle (AB12) is not following by the bundle (AB21). At this
threshold demand structure changes and there is only one option of bundle consumption.

7.1.4 Proof of the equilibrium: heterogeneous mergers and weak correlation

Assuming ¢ high, we consider a consumer at location x4 = 0. If we move clockwise on
circle A, there is a consumer who is indifferent between (AB12) and (A2B2) located at:

1 2 42 pl2
xA:——i-pA Pp pAB.

1 i) (27)

If we move clockwise on circle A, the next product combination is (AB21). So, The
marginal consumer between (A2B2) and (AB21) is located at:

3 21 _ .2 _ 2

oa=2 1 Pap —Pa— P 5. (28)
4 lp

If we pass the point 1/2 and move upward on the left side of the circle A, we get the same

product structure as on the right side, because of symmetry, only with firm A; and B;

reversed. Therefore, the profit function of firm A; B, is:

1 p% +ph—ph 1 pl2, —pl —p!
L, = (Pl — ea— ep)( + P PE— PR 0 PR PATED 1g) (29)
5 12 .1 o1 3 Loyopl 21
+(p}4_CA)(_+pAB D4 pB_(S__+pA DB pAB)
4 ip 4 ta
3 pilg—pi—p%_5_1_p§;+p23—p£23)

2 J— —
_'_(pB CB>(4 + tB 4 tA

Because of symmetry we get a similar function for firm AsB;. Calculating prices and
profits, for both firms, we get:

1 tatp

1
et ctat (2= ) ATB 30
P CA+4A+(2 )S(tA+tB)’ (30)
1 1 tats
© et —tp 4 (= — 6)— B
P CB+4B+(2 )3(tA+tB)’
. . i 1
Vi # j pﬁBZCAWLCBJrz(tAHB)»
o _ 1 tatp
Y 5% = —(t tn) — (1 —4(8% = 9))—2 =2,
Z#] A;Bj 8<A+ B) ( ( ))18(t,4+t3)

7.1.5 Proof of the intermediate thresholds: heterogeneous mergers

For the profit function (26) arises, (A1B1) must be followed by (AB12) and not by
(AB21). The frontier between (A1B1) and (AB12) at the equilibrium prices is given by:

1

=— 9. 1
T (31
The frontier between (A1B1) and (AB21) at the equilibrium prices is given by:
1 tpd
== ) 32
S " (32)
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For the demand structure (744) arises, then (31) must be smaller than (32). This gives the
first threshold: {4
A 33

U =% 6t (33)
For the profit profit function (29) to arise, the option consumption (A1B1) must be
followed by (AB21) and not by (AB12). Calculating in the same way as before by inserting
the equilibrium prices corresponding to the profit function (29) in (31) and (32) gives that
demand structure (iv) arises only if:

ta —tb
5> oUT — .
> 03 5ta + tb

(34)

7.1.6 Proof of the intermediate equilibrium: heterogeneous mergers

In the region such as %— é—”;‘ <0< ;fajfb, firms set their prices in such a way that demand

structure (7v) arises. Prices are determined in order to satisfy the following constraint:

4 ta =17 tp

L VAP —pip 3, Pip—PA—Pp g (35)

This means that (A2B2) is followed by (AB12) and not by (AB21), and that thresholds
ST and 647 are given by (10) and (11) respectively. A linear interpolation between
prices given by (10) for 67’7 and by (11) for 657 gives the following equilibrium prices
and profits:

. 1 talp

Pa = ca+t ZtA + m(?’(tB —ta) +20(8t4 +15)), (36)

1 tatp
L = -1 —(3(tg — ¢ 20(8t t
P CB+4B+2(tA—tB)2((B 4) +20(8ta + 1)),

talp
————(6(tp — t 60(5t t
Q(tA _tB)Q( ( B A) + ( A+ B)7

(3(tp —ta) +20(8tg +1tp) — 40°t4).

A\ 7é ¥ pXB:CA‘i‘CB“‘Z(tA‘i‘tB)‘i_

. . _ 1 1 tatp
Z2=2% __
Vi # ] I 55 = gtA + gtB + m

We check these prices and profits are equilibrium ones for a heterogeneous merger wave.

7.2 Proof of the proposition 3

Profits corresponding to homogeneous and heterogeneous merger waves are equal for three

values of § parameter.

Indeed, for &% = 3(24t?4+27t,4t3+3t237\/j(llt(‘i%iiﬁrﬁzs)u%ﬁ+1212t§4t3+456tj), with 5{[’1“ <
6t < 6T the heterogeneous merger profit corresponding to the equilibrium (12) is equal
to the homogeneous merger profit corresponding to the equilibrium (7). After 67, the
equilibrium profit (12) becomes greater than the equilibrium profit (7).

Next, for 05 = %, with 657 < 85 < 7™ the heterogeneous merger profit correspond-
ing to the equilibrium (11) is equal to the homogeneous merger profit corresponding to
the equilibrium (7). After 63, the equilibrium profit (7) becomes greater than to the

equilibrium profit (11).
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— (523 +67t at p+Tt% — /215 +246t%t s +981% 1% +1212% t 5 +456t% ) with ¢8M
21002, 1 TiAt 5 +15) ’ !

65 < 65 | the heterogeneous merger profit corresponding to the equilibrium (11) is equal
to the homogeneous merger profit corresponding to the equilibrium (8). After J3, the
equilibrium profit (11) becomes greater than the equilibrium profit (8).

It is easy to prove these different profit functions are monotonic for considered para-
meter values. Thus, profit differences increase or decrease as specified here. It is also easy
to prove that there is only for these three values of §, that are d7, 03, and J3, that profits of
heterogeneous and homogeneous merger wavesbecome level. Moreover, for t4 > tg > 0,
the following ranking is still valid: 0 < 5{” < 55” <85 = % < 5{1M <63 < 5§M < % We
can deduce the following lemma:

Finally, for 65 =

Lemma 4 If0 < § < 07, in equilibrium, firms choose to merge in a homogeneous way.
Prices and profits are given by (7).

If 67 < § < 65, in equilibrium, firms choose to merge in a heterogeneous way. Prices
and profits are given by (12) for 67 < 6 < 687 and by (11) for 65T < 5 < 63,

If 65 < § < 85, in equilibrium, firms choose to merge in a homogeneous way. Prices
and profits are given by (7) for 85 < 5 < 6™ and by (8) for 87 < § < &%,

If 65 <6 < %, in equiltbrium, firms choose to merge in a heterogeneous way. Prices
and profits are given by (11).

7.3 Proof of the social welfare

7.3.1 Proof of the social welfare: homogeneous mergers

See Reisinger (2006).

7.3.2 Proof of the social welfare: heterogeneous mergers

As in the previous appendix, we compute the welfare by integrating equilibrium prices
in every frontiers of consumption combinations and by calculating total transportation

costs. It is not necessary to compute the welfare for § < % — % since it is never the
equilibrium welfare. Here, we compute the welfare when %(;é::g ) < < % + é—”;‘ and

26



3/ 1 t 1 t
when § > 3+ g2 Tf 3(FA51) <0 < 5 + g2, we get
Wil = Ky+ Kp—ca—cp (37)
_1tp—4tpé—ty 1
4 ta-ip 2
1
—ta (z)2dz + / (5 —z)3dx
0 1tg—4tgd—ty
I Tactp
1 3tg—4tgs—3ty
T4 ta-tp 1
1
—ta / (x — 5)2dx + (1 —x)%dx
1 13(tp—ta)—4tpd
2 i tactp
_%3(tB_t?L_—4tt§5+8tA6+6_1 %
1
—tp (z)2dz + / (5 —z)%dx
0 1 5(tB—tA)—4tB§+8tA5+6_1
4 tA—tB
7%3(t37t€‘)414tt55+8t146+6 .
1
—tp (x — 5)2(13: + (1 —x)%dx
% _iS(tB—tél)ﬁl—:lttgé-&-EétAé_'_(s
After some manipulations, we get:
1
Wyt = Ka+Kp—ca—cp— (tatits) (38)
tatp (6% — ) 1 (8% — 3tatp + 2t%)
(ta —tp) 24 (ta —tp)
. tatp (52_6)_i(t124—3t,4t3+2t23).
(ta —tp) 24 (ta—tp)
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Finally, for 6 > = —|— the welfare is given by:

6t’

W?,HT = KA+KB—CA—CB

1 3ta+7tp—8tpgs
12 tattp

N

1
—ta / (z)%dx + / (5 — z)%dw
0 1 Bt 4Tep-8ips
127 tatip
1 9tx+13tp—8tps
12 ta+tp 1
1

—ty / (x — 5)2dm + / (1 —x)%dx

1 9tA+13tp—8tps
12 tattp

D=

11t +4t 45—15tg+12tgs

2(taTip) +o-1

VI

0 —11t g +4t 4515t p+12tps o
-1 12(to+tg) +6-1

1 —Bta+4t45-9tp+12tps
12 tattp

+4 1

2

b / (v — 22z + / (1— 2)dz

1 —5tA+4t46—9tg+12tps
12 tattp

+4

N

After some manipulations, we get :

1
W?)HT = KA—FKB—CA—CB—E(tA—FtB)

4 (tatpd®) | 1 (48t5htp + 11204t5)0
9(tA+tB)2 144 (tA+ZfB)2
1 63 + 33t4tp + 40t 4t% — 3t
144 (ta+1tp)?
- wir
4 (tatpd®) | 1 (48t + 11204t5)0
9(tA+tB)2 144 (tA+ZfB)2
1 63 + 33t3tp + 40t at% — 3t3
144 (ta+1tB)?

7.3.3 Proof of the social welfare at game equilibrium with bundling

The appendices 7.3.1 and 7.3.2, as the lemma 4 allow to determine the social welfare at

equilibrium game.
Lemma 5 In equilibrium, the social welfare is given by:

WM = WP — 262 2ale-if 0 < § < 4],

. tat 2 1(t 3tt+2t . * HT
TS WP i (80 ) - L G dale 20 i v < § < o

(tA+tB)2 (tA+tB)2 - 144 (tA+tB)2

W.

t4t2,62 482 tp+112t 412 6t3 +33t% t p+40t t2 —3t3
W{IT:W[P 4 tAlp +144 AlB Alp 1 bty B A Bf(sHT<(S<(5
W

M— WP — g2 kAl if 55 < § < 67,
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WZJLIMzwlP_(%_Fg?_é)Mifé‘{IM<(5<(5§,

(ta—tp)?
WHT — WIP _ 4 (tat%6%) 1 (48t5tp+112t4t%)5 1 685 +33t%tp+40t4th -3t for<g<i
3 9 (tat+tp)? 144 (ta+tp)? 144 (ta+tp)? 3 =Y =2

7.4 Proof of the consumers’ surplus
7.4.1 Proof of the consumers’ surplus: homogeneous mergers

We just subtract two equilibrium profits from equilibrium welfare to find the consumers’
surplus. For a homogeneous merger wave and for § < %(M), the consumers’ surplus

Sta+ip
is given by:
M 13
S] = KA—i-KB—CA—CB—@(tA-i-tB) (41)
39 8 o tatp
— ot +tp) — 02—
platte) = g0 o
39 8 o tatlp
= S~ (ty+tp) — 68—,
mplatte) = g0 o
For a homogeneous merger wave and for %(ﬁ) <6< % + (;—B;‘, the consumers’ surplus
is given by:
. 13
Sl = KA—i-KB—CA—CB—@(tA-i-tB) (42)
2 (13t + 89tpth + 89taty +13t%) 2 312tpt5 + T24l%
48 (ta —tp)? 48 (ta —tp)*

2 52 24t 4t% — T2t pt?

18° T (ta—tp)?

— SIP
2 (135 +89tpth +89tath + 13t%) 2 5312@1@24 + T2t At
48 (ta —tp)? 48" (ta—tp)?

2 52 24t 413, — T2t pt?
48 (ta —tp)?

7.4.2 Proof of the consumers’ surplus: heterogeneous mergers

We just subtract two equilibrium profits from equilibrium welfare to find the consumers’

1 _ tp ta—tb )
surplus. For a heterogeneous merger wave and for ¢ s < 0 < 5oy the consumers

surplus is given by:
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13
SfT = KA+KB—CA—CB——(tA+tB) (43)

48
2 (13t% — 85tpth + 59taty +13t%) 2 5384t3t 2 + 48t 4t
48 (ta—tp)? A8 (ta—tp)?

2 524t at% — T2tpt4
48 (ta —tp)?

— SIP
2 (13t5 — 85tpth + 59taty + 13t3) 2 538415325 2+ 48t t%
48 (ta —tp)? 48 (ta —tp)?

2 24t st% — T2tpt4
48 (ta —tp)?

ta—tb

, L '
staty; the consumers’ surplus is given by:

For a heterogeneous merger wave and for ¢ >

13

SgIT = KA"‘KB_CA_CB_E(tA“‘tB) (44)
1 (393 + 94t At + 39t2 8 tat
1 (39t + 94talp + B)__(5+52)$
72 (ta+tp) 9 (ta+1p)
— SIP

1 (3915 + 94tatp +39t%) §(5+62) tatp
72 (ta+t5) 9 (ta+tp)

7.4.3 Proof of the consumers’ surplus at equilibrium game with bundling

The appendices 7.4.1 and 7.4.2, as the lemma 4, allow to determine the consumers’ surplus
at the equilibrium.

Lemma 6 In equilibrium, the consumers’ surplus is given by:

SPM = SIP — B(ta+tp) — 50744 if 0 < § < 47,

HT __ QIP _ 13t§rs5t3t§4+59t,4t23+13t3 _ $384tpts +48tAt2 224t 41 72tBtA * HT
S =5 24(ta—tp)>? 0 24(tA—tB)2 —0 24(ta—tp f(5 <o< 6
P 1 (395 +94tatp+39t%) 8 2\ tatp g SHT
SUT = § s 5(0 4 0%) giales if 65T <6 < 52,
SHM = §IP — B(t4 + tp) — 36° ttAjf if 65 < 5 < 5HM
HM P _ 13t?4+89t3ti+89tAt23+13t3 _ <312tpt% 72t at}, 224t At%—T2t gt HM *
Sy =15 2A(ia—tn)” O =St - 0 Ty 0T <0 <,
HT _ QIP _ 1 39tA+94tAtB+39tB _ 8 2 tatp * 1
S5 =5 72 (ta+ts) 9<5 +9 )(tA-I-tB) if 53 <0< 2"
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