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Abstract

This industry is formed by single-component producers whose components are
combined to create composite goods. When a given firm has the possibility of merg-
ing with either a complement or a substitute component producer, its equilibrium
choice depends on the degree of product differentiation in the composite good mar-
ket. A merger between complements, which allows for mixed bundling, only happens
when composite goods are very differentiated. Private incentives do not always go
along with social interests and the equilibrium merger can differ from the socially
optimal merger. After a merger, outsiders have also the opportunity to react and
merge to other outsiders or to join the previous merger.
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1 Introduction

In nowadays economy, globalization and international considerations leave no room for
discussion. New challenges arise, as the information technologies, cost reductions and
market liberalization and integration. To adapt to these new conditions, industry struc-
ture varies. Mergers, takeovers or joint ventures between different firms are useful devices
to restructure an industry. According to ZHEPHIR 2008 report, the global number of
mergers and acquisitions increased from more than 42,000 in 2003 to more than 72,000
in 2007, staying close to 54,000 in 2008. The 2008 biggest deal was the acquisition of
Wachovia Corp. by Wells Fargo & Company Inc., which was finally taken by the US
Government.

Basic motivations for a merger are to strengthen market power, to become more effi-
cient by exploiting economies of scale or streamlining the production process, to reduce
management inefficiencies, or to obtain synergies. Besides, there are other reasons related
with managerial goals, as to increase the firm size to improve their level or to keep the
firm independent. Also to influence the regulation in the sector, to obtain subsidies or to
have the Government protecting their interests abroad. In this paper we will focus on the
strategic effects of a merger.

Mergers and acquisitions are some of the most regulated firms’ decisions by antitrust
authorities. They decide if deals are accepted or not, but mergers arise conditioned by
merging incentives of individual firms. Authorities must take decisions considering the
affected market, competitors and effects in society welfare. This is not easy, specially
if the merger implies bundling between complementary products, as in the well-known

! This last example shows us that some

example of General Electric-Honeywell merger.
markets are closely linked to others, so all the relevant markets need to be considered.
It is then important for the analysis whether goods are used together or not. Con-
sumer’s utility comes from different sort of goods, some ones consumed individually or
others used in combinations instead. It is not difficult to find products consumed to-

gether, for example think of a mobile phone and mobile phone services supplied by a

!The European Commission claimed that the proposed merger will let the new firm to sell comple-
mentary goods in a bundle. This pricing strategy would imply price discounts that would give the firm an
unbeatable advantage over its rivals. This advantage will lead to the exit of rivals and therefore eventually

to strengthening the dominant position of GE. (Nalebuff, 2002).



telecom company. Also think of a car and a car insurance, tennis balls and a racket, or ski
boots and skies. Traditionally, a flight and a hotel booking were sold together by travel
agencies, but nowadays consumers book by the internet and pick up their package. Then,
it is natural to raise the following question: if you are a component producer, will you
merge to a substitute or a complement component producer?

Our aim is to focus in these composite goods, which are formed by two types of
components, x and y. Consumers can choose between several varieties available for each
one, so they design their own composite good, since there is no restriction among the
combinations and all components are fully compatible.?. We initially consider an industry
where every firm produces a single component to create composite goods and competition
is in price. It is assumed that consumers obtain some utility only when they consume the
composite good, while consumption of separate components does not provide any utility.
Therefore, there is competition among composite goods which are imperfect substitutes,
but at the same time a complementarity relationship is established among components of
different type and also components of the same type are perfect substitutes.

Two alternative types of merger will be analyzed: a same type component merger (ST
merger), between any component producer and another firm producing the same compo-
nent type; and a different type component merger (DT merger), between any producer
and a firm producing a different component type. Both mergers have completely different
implications on post merger prices and nonparticipants’ outsiders reaction. Next, we also
find which one is the most suitable, both privately and socially. We will focus on strategic
effects, so productive efficiencies are left out.

We firstly analyze a general setting with n, and n, compatible varieties of each com-
ponent. After a ST merger, and due to the internalization of competition among both
substitute components, equilibrium prices for the merged firm increase, equilibrium prices
of the remaining x-type components increase by strategic complementarity, while equilib-
rium prices of y-type components decrease by strategic substitutability. Some outsiders
are better off while others are worse off. However, after a DT merger, the new entity fully

controls the pricing of one composite good (the insider composite good), partially controls

20ne can also think of a situation where complements are different inputs in a product chain where
complements are assambled by the producers thus possibly leading to vertically related relationships. In

our case such a vertical relation is not considered.



the pricing of n, +n, — 2 of them, (miz-and-match composite goods), and has no control
on the others (outsider composite goods). Mixed bundling is the pricing strategy that
yields the highest payoffs to the merged firm, as compared with pure bundling and pure
component pricing. With mixed bundling, the new entity will set a bundle price smaller
than the sum of the component prices. These component prices will increase compared to
the pre-merger situation to divert consumption from the mix-and-match composite goods
to the insider one. Finally, outsiders will reduce their prices.

Next, we resort to the two by two case to find out which merger will endogenously
arise and their welfare implications. Both ST and DT mergers are profitable, but the
equilibrium one is the DT merger when composite goods are very differentiated, being
the ST merger otherwise. This result is not specific to the two by two case, as we get the
same qualitative results for n smaller than ten, but only the DT merger will endogenously
arise for greater number of components. Further note that for the asymmetric situations,
that is when the number of components of each type is different, the ST merger is the
equilibrium one when the merger is proposed by a firm belonging to the component type
with less substitutes, otherwise, the DT" merger arises. Regarding welfare and based on
pure strategic effects, we find that a privately profitable DT merger is always welfare
improving under the Consumer Surplus rule, then it will always be permitted by an
antitrust authority. On the contrary, authorities’ decision when the ST is proposed is to
forbid that merger.

One of the stylized facts about mergers is that they are not isolated events, they usually
happen in waves. For the two by two case, the continuation merger is an approach to
describe the merging path in the industry. Hence, once a merger of either type is produced,
it is interesting to find out how the outsiders’ reaction evolves, either adhering to the
initial merger and becoming an extended merger, or forming a countermerger with the
other outsider. We find that only an extended merger will be formed at equilibrium after
an initial merger of either type. Finally, if we consider that antitrust authorities should be
far-sighted in their merger policy, we identify conditions where authorities block a merger
that will trigger a subsequent merger that would result in a welfare improving market
structure. This is the case when a ST merger, that implies an Extended Merger response,
is blocked.

Related Literature



Merging incentives of substitute products firms have been analyzed since the seminal
paper by Salant, Switzer and Reynolds (SSR) (1983). They consider quantity competi-
tion and point out that exogenous mergers could be unprofitable for the participants. In
equilibrium, a merger only arise if it involves the 80% of the initial independent firms.
An interesting result is that outsider firms are always better after the merger, due to
the strategic substitutability in quantity competition among substitute goods. One of
the main critics is that they consider a symmetric industry after the merger, while it
would be an asymmetric one, like in Perry and Porter (1985), who conclude that there
are more profitable mergers than in SSR, though the qualitative results are kept. De-
neckere and Davidson (1985) find that every merger is profitable, although this is due
to upward-sloping reaction functions, the ones which correspond to substitute goods and
price competition. Finally, Kamien and Zang (1990) develop a two-stage merger game to
evaluate endogenous mergers in a market setting with homogenous products, finding that
full monopolization of an industry is not the usual result.

Another strand in the literature considers mergers of firms producing complementary
goods. We will distinguish between, models where consumers assemble the components
of composite goods and only joint consumption yields utility, from those where there are
consumers that also obtain utility by consuming separately some complementary goods.
In the former type of models, Gaudet and Salant (1992) extend SSR’s analysis to an
industry of complementary goods and price competition. They get the same conclusions
about merger profitability, although with opposite welfare outcome. Beggs (1994), in
a price competition environment, analyzes merging decisions in a setting of two groups
with two firms each, where products are complements within the group but substitutes
across groups. He assumes no compatibility since consumers cannot choose one good from

3

each group.” The conclusion is that complementary product firms usually prefer acting

independently instead of being involved in a merger. Economides and Salop (1992) analyze

3The compatibility feature of the components can be endogenously obtained. Matutes and Regibeau
(1988) design an addressed model where consumers choose between complete systems or mix-and-match
systems. In their two stage game, compatibility or incompatibility is decided endogenously by the firms
before competing in prices. Matutes and Regibeau (1992) extends the previous model to let firms set a
price of separate components and also a price for the composite good (a mixed bundling price strategy).

Equilibrium marketing choices depend crucially on compatibility decisions.



competition and integration in different market structures, focusing on two brands of
each type of compatible components, bundling strategies are not considered. Apparently,
independent firms would react to a merger creating a countermerger. Choi (2007, 2008)
takes Economides and Salop’s framework with four firms producing components, but let
them choose mixed bundling as its optimal profit maximizing strategy after a merger.
Bundle price is lower while component prices are higher after the merger.

In the latter type of models, Flores-Fillol and Moner-Colonques (2007) analyze strate-
gic formation of airline alliances when two complementary alliances, following different
paths, may be formed to serve a certain city-pair market. So interline service flights in
a path can be seen as complementary products, though in a no compatible component’s
specification. The main results are that alliances hurt rivals and prices of interline fares
decrease. Unexpectedly, alliance formation can be unprofitable, specially when the degree
of competition is significant and economies of traffic density are low. In another paper,
Flores-Fillol and Moner-Colonques (2009) study endogenous mergers in complementary
markets with mixed bundling. Here also joint and separate consumption of components is
allowed. It is a two stage game and there are three different market structures: indepen-
dent ownership, single integration and parallel integration. When individual component
consumption is allowed, post-merger effect of the merged firm increasing single compo-
nent prices to make mix-and-match composite goods less attractive to consumers is not
so strong. Increases or decreases in prices are intensified depending on the parameter
that measures demand asymmetry between composite goods and individual components.
To merge is a dominant strategy when competition is soft, remaining independent when
competition is strong. They found that incentives to merge are higher if components
demands are not so important.

Our contribution to this literature is to consider that any firm producing a component
in a composite good industry has potentially open the option to choose a merger with a
producer of a substitute component or with a producer of a complementary component.
Then, to find which one endogenously arise and its welfare implications. A firm could
prefer being independent if the alternative is to merge with a complement producer, but
since we consider mergers between substitutes a firm will always prefer to merge with a
substitute firm instead of being independent.

In Section 2 we present the general model with n different components for both type



x and type y which defines a system of n, x n, composite goods. Section 3 focuses in
a setting with two substitute component firms of each type, all of them fully compatible
between each other. In section 4 some variations in the assumptions are studied, no
compatibility between components or another criterion to choose the socially optimal

merger. Section 5 concludes.

2 The model

Consider a situation where consumers need to combine several components to form a
composite good because they only get utility by consuming the composite good, not from
the consumption of the single components. For simplicity, we will consider that composite
goods are formed by two types of complementary components which are combined in fixed
proportions on a one-to-one basis. Component types are denoted by x and y, and every
type has n, and n, substitutes respectively. Each component substitute of z-type and of
y-type is denoted, respectively, by x;, where i = 1, .., n,, and y; where j =1, .., n,. Each of
them is initially produced by an independent firm. In this way, we can say that products
x; and y; are complement components while x; and x; are substitute components (as y;
and y; are). Denote by ¢;; the composite good ij where ¢;; = min{xz;,y;}, i =1,..,n,, j =
1,..,n,. We are considering that all different type components are compatible in the sense
that all composite goods are feasible. Thus a market with n,n, substitute composite
goods is defined. We assume that there is a representative consumer that maximizes the
following separable utility function, V' (q, I) = U(q)+Z, where U(q) is the utility obtained

4 Tt is assumed to

by the consumer when she consumes vector q”'= (qi1,¢21, -, Gnun, )-
be the following quadratic and strictly concave function: U(q) = a’q — 3q” Aq, with

o = (ou1, a9, ..., A y,) and A is the following symmetric (n,n, X nyn,) matrix

By v o Y
A=|"
S ARERIRRE 5nxny

Parameter Z is the utility obtained from consumption of the rest of the goods the

4Subscript notation should include both elements separated by commas, g¢T =

(91,1)s9(2,1)» s 9(ny,n,))> Where the first element corresponds to z; and the second to y;. How-

ever, for simplicity, we reduce this notation skipping over the commas and parenthesis.
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consumer buys. Consumer’s income is denoted by R, and the budget constraint is R =
Z + p"q, where p"= (pi1,p21, .-, Pnon, ), 18 the price vector and p;; is the price paid by
consumers for composite good ij. For simplicity, we will consider the case where o;; = o
and 3;; = (8 for all 7j. Maximization of V' subject to the budget constraint yields the
following system of inverse demand functions p;; = o — B¢;; — 72\#5#3‘ Qrs, 14,78 =
11,21, ...n,n,. Inverting the above system and after normalization we obtain the following
system of demand functions ¢;; = a—p;;+d Zi#m Drs, 1,75 = 11,21, ...n,n,. Parameter
a > 0 is the highest level of demand. Composite goods are imperfect substitutes being d
the product differentiation parameter, with d € (0,1). If d = 1 composite goods are non-
differentiated, if d = 0 they are independent goods. Note that p;; is either the sum of the
prices of its components, p,, +p,,, or is the price of the bundle if the composite good was
marketed in this way. Given the way different components are combined, demand of x; is
the sum of all composite goods demands that include component z;, that is ZW‘ gij, and
similarly demand of y; is >, ¢;;. Price marginal effects on the composite good demand

Ogij 9gi5

are opi; 77 Oprs

d, since composite goods are substitutes. Also price marginal effects
on the component demands, for z; and y; are, respectively:

a) 0% v _ —n,(1—(n,—1)d); 02w ai _ nid;Vr = ¢ and —6%;;% = —(1—(nyny,—1)d)

81717; apzr i
vj.
b) —%lj;jq’ = —ng(1—(ny,—1)d); _%;;ng = n2d;Vs # j and —%;;iqj = —(1—(nyn,—1)d)
V.

Note that own effects are negative, components of the same type are substitutes and

components of different type are complements, then condition d < n;tnlq,—l must hold.

Regarding costs we assume there are constant and common marginal costs denoted by ¢ for
producing any component of a composite good, and there are no fixed costs of production.
Further, we assume that marginal costs of production do not change when firms merge.
All these assumptions regarding costs (no economies of scale and no possibility of fixed
costs savings and synergies by merging) imply that we are focusing only on strategic effects
derived from merging activities. Firms profits are then defined by ., = (pa, —¢) >_7% ¢i5
foralli =1,2,...,n, and m,, = (p,, —c) > 1%, q;; for all j = 1,2, ...,n,. Where it is easy to
Pro - 0 for r # 4 and O,

Opz,; Opa, Opa; apyj
are strategic complements while p,, and p,, are strategic substitutes. We are interested

prove that

< 0 for all j, then finding that p,, and p,_

first in characterizing the equilibria in this initial situation when all firms produce only



one component. First order conditions in this initial case for any firm of type z and
o

y are, respectively: a;:j = Z;Lil ¢ij + (Pa; — c)%;q” =0 forall i =1,2,...,n,; and
Oy . n s . . ..
8pz; =D Qi+ (py, — c)a%jp#q” =0 for all j = 1,2,...,n,. They implicitly define the

equilibrium set of initial prices by pl% Vi péjc Vi

We are interested in finding the strategic effects of both possible mergers. The merger
of two firms producing a component of the same type which we will call a "same type
component" merger denoted by superscripts ST, and the merger of two firms producing
components of different type, a "different type component" merger, denoted by super-
script DT. Both types of mergers are qualitatively different not only by the component
combinations considered, but also because the DT merger allows the merged entity to
employ more pricing strategies than the ST one. Another difference is related with the
way firms control composite good prices. Initially, each isolated x—type firm producer
controls partially the price of n, composite goods (similarly the y -type one controls n,
composite goods). After a ST merger the new entity controls partially the double of
composite goods as compared with the initial situation. However, after a DT merger,
the new entity fully controls the price of one composite good and controls partially other
n, + n, — 2 composite goods. It is, then, relevant to introduce notation regarding the
way composite good prices are set. The fully controlled by the merger will be called the
insider composite good, those partially controlled will be named miz-and-match composite
goods (to keep track with the notation introduced by the other authors), and finally those
not controlled will be named outsider composite goods.

Consider first the ST merger. Suppose a merger between firm producing x; and that
producing z;, the analysis is the same for a merger of firms producing y-type components.
The new entity will select p,, and p,, in order to maximize the following profit function:

Tasa, = (Do =€) D521 Qi+ (Pey — €) D252 qij- Two first order conditions are easily obtained

and read,
OTg. n 8ZV‘qij 8ZV'ql'
A A— Y .. — —=vJ — ) 4
Opw; > 216 + (pay, — ©) ey T (P — €) Opar 0 and
87rz-z n 8ZV'QZ' 82 i qij
] A— y . _ J _ Vit
Ope, Zj:l Qj + (Pey — ©) apil + (pa; — ©) apil =0

Compared with the first order conditions in the initial situation, a new positive term
arises: the third term. It incorporates the internalization of competition among both
substitute components. It is positive, since components of the same type are substitutes,

and therefore implies a shift in the firm’s reaction function with respect to the initial



situation. Second order conditions for a maximum are satisfied since % < 0 and

1
‘ 93 v, di ‘ 03 v, dij

o B , [ # i. The conclusion is that equilibrium prices of the merged firm

increase, equilibrium prices of the remaining z-type components increase by strategic
complementarity, while equilibrium prices of y-type components decrease by strategic
substitutability. Therefore for both mix-and-match and outsider composite goods one
component price increases while the other decreases with respect to the initial situation.
Further note that since direct effects are greater than indirect ones, there will be an
increase in mix-and-match composite good prices, while total effect for outsider composite
good prices is ambiguous.

Next, consider a DT merger, say among the firm producing x; and the one producing
y;. This merger allows the new entity to introduce a new price strategy called mixed
bundling. That is, the new entity will set three prices, one price for each component and
a price for the composite good which fully controls.” If this is the case, it is needed to
introduce the demand of bundle ¢,, that accounts for sales of both components together
in the same package. In line with this, notation for the bundle price p, is required, to
distinguish from the case where consumers buy the two components separately, that is
Pij = Paz; + Dy, Finally, noting that the bundle price will be lower at equilibrium than the
sum of component prices, p, < p;;, or put it differently, composite good ¢;; will not be
longer demanded.® Demand function for the bundle, the insider composite good, reads

Q = a— pp + dzrsﬂj prs, and demand functions for the other composite goods are

reformulated as ¢,s = a — p,s + dpy + d Zmn#s Pmn, VTS # 1.
mn#ij

Merged firm’s profits are 7., = (pp — 2¢)qs + (P2, — €) 2_p%; @i + (py; — ©) > ik U
which include a first term with profits coming from the bundle selling and a second and
third terms that account for profits coming from the selling of separate components x; and
y;j. Therefore, three first order conditions need to be analyzed. The first one corresponds

to the bundle price,

5The other two price strategies we can consider is either pure bundling, which consists of setting only
a price for the bundle and not selling the individual components separately; or pure component pricing
which means that the new entity sets the prices of the individual components and the price of the bundle

is just the sum of its components.
6 Although it is possible to demand g;;, it is not rational from the consumer’s point of view. They will

not pay more for the same.



OTz,y; 9 azny q; 827“: i )
ot =+ (P —20) g + (po, — c)%k + (py; — c)al—;‘b” = 0. The bundle price

is a new instrument and has an strategic relationship of complementarity with respect to

. . . . . 871—%1-11- 21J
the prices set by individual firms, that is 8pb8pil = dn, > 0 and W = dn, > 0 for
[ # 1 and k # j. The other two first order conditions read:

Omz, n 8Zny'€h‘ o5 s q
T = (g = 20) 28+ Y g+ (D, — ©) T 4 (py, — ) P52 = 0 and

Omy, ) AN qik Z Z‘Zl
apyj] (pb - 26)% + (pxqz - C) a?:] + Zl;éz QIJ (pyj - )# =0.

From the analysis of the above conditions and their comparison with the initial situ-

ation ones we stay the following two results which are proven in the Appendix:

Lemma 1: Compared with the corresponding prices in the initial situation, the merged
firm resulting from two different type component producers will increase component prices
De; and py, .

The reason is that maintaining individual component prices at the initial situation

while setting optimally p;, results in positive marginal profits (i.e. o p’yJ > (0 and p;j] >
0). Therefore, the merged firm has an incentive to increase both individual component
prices. The intuition is clear, by dealing with three instruments the new entity is able to
set the price for the bundle high enough, as compared with the pure bundling situation
(i.e. when only one instrument is at hand), since it is setting higher individual component
prices in an strategic way to make less attractive for consumers mix-and-match composite
goods and, therefore, diverting demand to its bundle.

Considering outsiders’ reaction, we know that their price is an strategic complement
of all same type components and an strategic substitute of all different type ones. We
also know that both individual component prices of the merged firm increase implying,
initially, an ambiguous effect. However, the next result applies.

Lemma 2: Compared with the corresponding prices in the initial situation, outsiders
to a different type merger will decrease prices at equilibrium.

As before, keeping prices at the initial level implies that marginal profits are negative
thus meaning that outsiders will reduce prices to converge to the equilibrium. The intu-
ition is clear, outsiders sell components for both mix-and-match and outsider composite
goods and it is optimal for them to compensate the increase of component prices con-
trolled by the merged entity in mix-and-match composite goods. The conclusion is that

outsider composite goods reduce their price with respect to the initial situation, while

10



for the mix-and-mach ones the total effect is initially not clear. However and considering

that direct effects, mix-and match composite goods should increase.

3 Model with two z-type and two y-type components

We have just introduced a general specification of a model with composite good competi-
tion where components are substitutes within its type and complements across types. We
have assumed that any component of one type is fully compatible with any other compo-
nent of the different type to form a composite good, it is a compatibility setting. Now, we
will focus on a simpler industry, where two firms are producing x-type components and
the other two are producing y-type components, the two by two case, n, = n, =n = 2.7
This approach will let us check the general model statements and Lemmas and find which
of the alternative mergers are chosen by firms and which are welfare improving.

We define ¢;; as the demand for the composite good created by x; and y;. Four com-
posite goods are in the market, ¢;; = min{z;,y;},Vij = 11,12,21, 22 with the following
system of demand functions: ¢;; = a — p;; + dZWS#j Drs, Vij = 11,12,21,22. Demands
for the components can be obtained from composite good’s demands. As an example, x;
is included in composite goods 71 and 2, so demand for z; is x; = ¢;1 + ¢io. Firms profits
are Ty, = (Po; — ¢)(qi1 + qi2) i = 1,2 and 7, = (p,, — ¢)(quj + @j), j = 1,2.

Initial situation: independent ownership

There are four independent component producers. The composite good price is the
sum of its component’s prices p;; = ps, + py,. Per-unit margins of every component in the
market are symmetric, as well as composite goods outputs and firms profits. The initial
situation equilibrium (margins, outputs and profits) for the compatibility case, denoted by
IC reads, pl9 —c = pl9 — ¢ = 34=; Viand ¢/¢ = (;__‘?dA;Wj where A = (a —2(1 — 3d)c).

c _ LIC 2(1-d)A?

Finally, 7> = 7,7 = Gt = 1,2. Quantities are nonnegative if A > 0, or for

a > 2(1 — 3d)c, as the denominator is always positive since the second order condition
imposes d < %

Mergers between same type component producers: the ST merger.

We analyze the merger between x—type component producers, the xyx, merger, but

the same analysis applies for the y;y, merger. The new firm is now the only producer of

"Expressions for the general case, (margins, outpus and profits) are available from the authors upon

request and will be used for the simulations at the end of this section.
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one type of component in the market. Equilibrium margins and outputs are the following:

ST _ ST _ (1—d)A
Pz — €= Pry = C= (1233)(3-50) ST _ (I=d)A. vy
sr ., _ ST ._ A ng 3-5d ! J-
Py, €= Dy, ¢= (3—5d)

Merged firm components have a higher price than outsiders’ components. As expected
from the general model analysis, the new firm’s price is higher while outsiders’ price is
lower after the merger. It seems natural that outputs for all composite goods are set
at the same level due to the symmetry, since the merged firm produces components for
every composite good in the market. Since the increase in the x— type component price
is greater than the decrease in the y— type one, mix-and match composite good prices
rise, while outputs decrease after the merger. Thus consumers are worse off. Firms profits

are:

ST _ _4(1=d)?A* g7 _ ST _ 2(1—d)A?
zizy = (1-3d)3-5d)2° y1  Ty2 T (3-bd)2

i
Several features are worth mentioning.®

e The merged firm prefers selling both components. As the merged firm is now pro-
ducing two similar components it is important to find whether the new firm would prefer
selling both of them or delist one instead. We prove that producing only one component
is not an equilibrium choice, the new firm prefers bringing both components to the mar-
ket. The reason behind that behaviour is that it is better not to reduce output supplied
in the market. Staying with only one component reduces composite goods competition,

but it is preferable to have more output in the market maintaining more combinations of

composite goods: the expansion output effect dominates in terms of profits.

ST

5T > w9+ 710 In the independent ownership situation,

e The merger is profitable, ™
r1 and zo were substitutes and there was competition between them. However, the
merger lets the new firm internalize the previous negative externality each single firm was
imposing in each other. The new firm is monopolizing this type of component in the
market.

e Qutsiders are worse off after the merger, Wéc > 775;[ = 7T52T The reason is that now
outsiders produce complements to the components produced by the merged firm. This

entails strategic complementarity that implies also a reduction in outsiders’ output.

8 All the results are proven in the Appendix.
9As a consecuence of the first two statements, the new firm achieves higher profits than outsiders in

this market.
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To end this section note that the two by two case might be somehow particular since
it does not allow for outsider composite goods after a merger. The three by three case
has been computed and we find that the price increase in the z-type components that
are merged is greater than the increase on the outsider producers of z-type components.
Then mix-and-match composite goods prices are higher compared with the initial case

and are also higher than those of outsider composite goods. The latter decrease their

1

1 .
= < d < 3. The merger is profitable

price with respect to the initial situation as long as
and outsiders that produce complement components are worse off, while those producing
substitute components are better off.

Mergers between different type component producers: the DT merger.

This merger is between two different type component producers, say the x,y; merger,
but the same analysis applies for x1ys, xoys or xsy; mergers. As we know from the
analysis above, the merged firm has three available pricing strategies. The simplest option
is charging a price for each single component, pure component pricing (PC'), the only
possible strategy in the ST merger. As components produced by the new entity constitute
a composite good, it is possible to sell them together in a bundle and not selling them
independently, pure bundling strategy (PB). The third option is the combination of the
previous ones, which allows selling the bundle and also both single components, mized
bundling strategy (M B).

Pure component pricing strategy implies the same system of demands as in the initial
situation. If we are considering pure bundling we only take into account the bundle, gy,
where g, = ¢11 = min{z,y;} and g9, since mix-and-match composite goods 12 and 21 are
not longer available for consumers. Noting that p;, is the bundle price and pas = pa, + Py,
the demand system becomes: ¢, = a — py + dpaa and gaa = a — pas + dp,.'° When mixed
bundling is the chosen pricing strategy, we reach a demand system with a bundle and

three composite goods ¢s2, ¢12 and ¢o1, and thus demand for ¢, is:

@ = a — py + d((Pay + Pya) + (Pay + Dyy) + (Pay + Do)

In the case of mixed bundling, the composite good ¢ is feasible but not longer demanded

by consumers, as we already know ¢, offers the same components with a discount on

10Note that pure bundling entails the same composite good variety as had we assumed no compatibility

between components.
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price.'! Profits for all possible pricing strategies are, where A’ = (1 —2¢(1 —d)) > A:

PC PB MB
DT 128(3—5d) A2 (3+2d)2A"%2 | (17—38d+9d?)A?
M1y (29_78d121d%)2 | 4A(3_d°)2 4(3—9d+4d2)2
DT _ DT 8(1—d)(5—3d)2 A? (2+d)2 A" 2(1—d)3 A2
Tay = Ty | (20-78d121d%)% | “4(3-d2)2 (3—9d+4d2)?

In view of the above we prove that Mixed Bundling is the pricing option chosen by the
merged firm. The ranking is unambiguous: M B profits are higher than PC' profits, and
these are higher than profits in PB. Thus, throughout the remainder of the paper, we will
consider that the mixed bundling strategy is at place for the DT merger.'? Equilibrium

prices under mixed bundling are:

prT 9 — (B3—d)A

DT . _ .DT ., _ (1-d)A
— 2(3—9d+4d?)> and Pz, C =Py, c

pr _ . .DT _ . _ d)A
Dey —C=Dy, —C= = 3 9d+4a2"

#
3-9d+4d?>

All prices of the components produced by outsiders decrease, while prices of the com-
ponents produced by the new entity are higher as compared with the initial situation,
as indicated in Lemmas 1 and 2. Also, (p2" — ¢) + (pflT —c¢) > pPT — 2¢, 50 as al-
ready indicated, ¢;; is no longer demanded by consumers. The idea that mergers between
complements lead to lower prices is not completely true. The bundle price pP’T — 2¢
is lower than a composite good price in the situation prior to the merger, moreover,
outsider’s composite good prices are also lower than before. However, mix-and-match
composite goods increase their price. This happens because the merged firm increases
its single components price to benefit its insider composite good demand in detrimen-
tal to mix-and-match system’s demands. If we compare prices of composite goods in
the market after the merger we find that the bundle price is always the lowest one:
(P —2¢) = (P57 —2¢) > (pif —2¢) > (pR" —2¢) > (p)’" —2¢). Therefore, output levels

are:
DT _ _ (3-5d)A DT _ (2-3d+3d®)A DT _ DT _ (2-5d+d*)A
B = 33 odra) ~ D2 T @_ednaa) — N2 T D1 T 33 _odrad)
The following features are worth to mention:

DT

e The merger is profitable, 7, ,,

> wl¢ + xlC. This merger lets the new firm use a
mixed bundling strategy, which gives it the possibility of discriminate prices in a way that

the insider composite good is favored.

1 As in Tirole (2005): "buying the bundle is really the only feasible option if the prices of the individual

products are high".
12The main variables of the other pricing strategies are in the Appendix.
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e Outsiders are worse off after the merger, 7.5 = wl¢ > nl’T' = 7T Mixed bundling
imposes a negative externality on outsiders of either type, as they are compelled to reduce
margins without getting a higher market share.

Equilibrium merger

We have just checked two alternative mergers, both profitable. The difference between
DT and ST merger is that in the first merger the new firm fully controls one compos-
ite good price and discriminate prices, while in the last one the new firm cannot but
monopolizes one component type. Which one will be chosen is the content of the next
proposition.

Proposition 1. The equilibrium merger that will arise in this market depends on the
differentiation parameter between composite goods as follows. The DT merger will be the
equilibrium one if 0 < d < 0.0804, while it is the ST merger for 0.0804 < d < %

There is a little range for the differentiation parameter for which a merger between
complements is privately preferable to a merger between substitutes. If d is close to zero,
composite goods are almost independent, so it is preferable for the merged firm to have
a monopoly in one composite good. In this way it benefits from the so called "Cournot
effect", the reduction in prices for two complements when they are sold by the same firm
rather than by separate monopolists. Integration leads to a reduction in both complements
prices since the integrated firm captures the increase in demand for a good’s complement
when it lowers the price of the other good. On the contrary, as d increases composite
goods are less differentiated, and a more intense competition appears. In that case, the
merged firm prefers to internalize the competition by monopolizing one component type
so as it controls one component in every composite good in the market and therefore
increasing its market power. It is also worth noting that outsiders to the DT merger get
higher profits than the outsiders to the ST merger.

We can solve the model for any number of component producers finding that the result
in Proposition 1 can be replicated for a different number of them. However, there is a
given number of components for each type, which is n, = n, = n = 11 that imply that
for n > 11 the DT merger is the equilibrium one for the whole range for d. In the next
Table we show the interval for d such that a merger among complementary components
is chosen for strategic reasons. However, as long as the number of component producers

increase the assumption of strategic behavior among firms is less plausible.
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n=23 n=>5 n =10 n =25

range for d d<% d<i d<9—19 d<6714
ngl >ml 1 d<0.0520 d<0.0274 d<0.0097 d < 0.0020

After a DT merger, the merged firm controls one composite good while after a ST
merger, the merged firm reduces competition in its component. If we have two x-type
and two y-type producers (n = 2), the difference between DT or ST merger is controlling
one composite good or creating a monopoly in one type of component. However, as n
increases, it is more important to achieve the control of one composite good (through a
DT merger) than reducing competition in a small percentage in your component (through
a ST merger). In fact, for n > 11, the DT merger is the only equilibrium option for the
whole range for d. Thus, the advantages of a DT merger depend less on the number of
component producers than the advantages of a ST merger.

We have also computed firms’ incentives to form either type of merger when the
number of firms producing each type of components is different, the conclusion is that
only ST mergers will occur in the component type with less substitutes, while only DT
mergers will occur if we consider the component type with more substitutes. In the initial
situation all firms are symmetric, every firm produces only one component. So each firm
has a similar part from the sales of its type of component. After a two-firm merger, the
merged firm will have one part from the sales of every component it is producing. So it
is logical that, if the firm proposing the merger is from the type with fewer substitutes, it
will prefer to join a substitute component producer, since its part in the total sales of its
component is greater. This will entail a ST merger. If the firm proposing the merger is
from the type with more substitutes, it will prefer to join a firm producing a component
with fewer substitutes, because its part in total sales of the component is greater. That
will imply a DT merger.

Socially optimal merger

Firms could have strong incentives to merge, however, antitrust authorities have much
to say in this topic. Obviously, the proposed merger have to be profitable for the firms, but
once they have decided to be involved in that merger, the specific case must be approved
by antitrust authorities. They decide based on the impact of the merger in Consumer
Surplus (CS)".

13 Antitrust authorities have looked into the CS rule or the Social Welfare (SW) rule to decide about
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Proposition 2. The highest level of Consumer Surplus appears in the DT merger.
The following ranking applies for all the range for the differentiation parameter C SPT >
CSs1¢ > 0857,

In the ST merger the new firm is the only producer of 2-type components. Consumers
are worse off because they have to pay a higher price for this type of component. The
same will happen in the case where the merged firm is partially monopolizing the x -
type component, as the same-type outsiders will react increasing prices. Although y-type
producers have decreased their price, the total effect is that composite good prices are
higher and outputs lower in comparison to the initial situation. On the contrary, the
DT merger makes consumers better off. The new firm sets a bundle price lower than the
composite good price prior to the merger. In addition, outsider composite good prices
are also lower than before. And although mix-and-match composite goods have increased
their price, the overall effect is positive. Therefore, the conclusion is that DT mergers
will always be allowed, while ST" mergers forbidden by antitrust authorities that decide
based on the CS rule.

Remind that all the analysis is focused on the profitability of each merger type based
on strategic effects, then it is convenient to identify the situations where the firms propose
a type of merger that does not correspond with the equilibrium one as the cases where the
productive efficiencies obtained by the merger are substantial to make this merger type
profitable. For example if for d = 1/4 two firms propose a DT merger instead of a ST
one is an indication that they obtain greater productive efficiencies with a DT" merger.

Continuation merger

We are interested in analyzing first, the equilibrium response to a given merger by
outsiders, and secondly, how antitrust authorities will modify their decisions if we allow
them to behave in a far-sighted way. That is, they are able to anticipate the equilibrium
reply to a merger from the firms in the market. After a merger, there are three firms in the
market, one which is the result of a previous merger and two outsiders. Now we want to
analyze if it is more profitable for an outsider to create an Extended Merger, i. e. join the
two-firm merger and leave out the other outsider, or create an outsiders’ Countermerger,

i. e. two merged entities formed from two initially independent firms each.

mergers. We have shown results under the CS rule since, apparently, nowadays antitrust authorities base

their decisions on this measure more frequently than on the other one.
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Without loss of generality, we arbitrarily choose one of the outsiders to be the firm
which will decide whom to merge with, say the firm producing y,.'* Since we have con-
sidered initially two different types of mergers, the DT and the ST" merger, we will reach
four continuation mergers, but only three qualitatively different. The symmetric Ex-
tended Mergers derived from each initial merger type, denoted by superscript EM, and
two different countermergers derived from each initial merger type, denoted respectively
by superscripts DT'C' and STC. Noting that when each countermerger takes place, a

market structure with two symmetric firms is obtained. Profits are as follows:

EM _ _(13-3d)A*>  _EM _ _2A?
Ezxtended Merger Toryye = OB 30 T2e = 50-d)
DTC _ _DTC _ (17-32d)A%
DT Countermerger | T, .~ = Ty, = 9—5d)?
STC _ _STC _ _4A®
ST Countermerger | Ty, . = T~ = 571—3d)

The DT'C defines a market structure with bundle competition between rival composite
goods. Once again, if a given firm fully controls a composite good pricing, it can implement
mixed bundling. In order to know which pricing strategy will arise in the market, we
define a game in which both merged firms decide simultaneously between pure component
pricing or mixed bundling (see the Appendix: Additional information). The conclusion
is that mixed bundling is a dominant strategy and the outcome (mixed bundling, mixed
bundling) will be the Nash Equilibrium of this game.!> Alternatively, the STC defines a
market structure with component competition. See the Figure 1 below where the solid
lines correspond to the equilibrium action in the specified range of values for d. The
thicker lines represent an action that is the only equilibrium option. The dotted lines
represent an action that will never arise in equilibrium.

First of all note that all of them are always profitable as proven in the Appendix,
then there will always be incentives for a continuation merger. The outcome of this

continuation merger is in the next Proposition.

4Note that if the other outsider decides instead, the same cases are reached, a symmetric extended

and a countermerger merger.
15This result was already established in Economides (Discussion Paper EC-93-29, New York University,

1993). For a detailed price comparison between both strategies of the game see his paper where mixed
bundling is the dominant strategy and the same NE is obtained. Further, if composite goods are not very

close substitutes, firms would be better off if mixed bundling was not available.
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DT Merger (X1Y1)

.| DT Countermerger
DT Merger (X1Y1) s | (X2Y2)

(Chooses Mixed Bundling) /
X2, Y2 outsiders \ Extended Merger

(X1Y1Y2)

If 0 <d <0.0804

X2 outsider

X1,X2,Y1
and Y2 firms

ST Merger (X1X2)
1f0.0804 <d < 1/3

ST Merger (X1X2) ,* | ST Countermerger
’ Y1Y2
(Sells both components) ¢’ ( )
Y1, Y2 outsiders
Extended Merger
(X1X2Y2)

Y1 outsider

Figure 1: Continuation merger. The compatibility case.

Proposition 3. Consider, 0 < d < 0.0804, when a DT merger happened. Then

any outsider to a DT merger prefers to join the previous merger and become one of the

1_EM > 7TDTC’

3T z1y1y2 m2y2) This equilibrium

participants in the EM rather than creating a DTC (=7
merger is also approved by antitrust authorities since CS is greater (CSFM > CSPT).

Private incentives to merge are in the same line as social incentives, antitrust author-
ities will allow the EM. Also as compared with the initial situation, CS*M™ > CSPT >
CS™¢ for the range of d under consideration, then we can conclude that the full equilib-
rium merger path is welfare improving.

Proposition 4. Consider, 0.0804 < d < %, when a ST merger happened, supposing

3’
antitrust authorities would have allowed it. Any outsider to a ST merger would prefer
to follow the previous merger and become one of the participants in the EM rather than
creating a STC (;} ff‘;fzm > ;71’517;/3) This equilibrium merger would be also approved by
antitrust authorities since CS is greater (CS¥M > CS5T).

But we already know that when a ST" merger is privately profitable it will be forbidden

by antitrust authorities under the CS rule. In case this ST merger had been allowed
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anyway, an FM would improve the situation. This analysis gives us an intuition of
which will be the merging path followed by the firms in this industry. Obviously, the
last step will be a monopoly, all firms working together, as one can expect from an
industry with complementary components. Although a monopoly would be desirable for
firms, we wonder whether the society would prefer it or not. CS in monopoly is higher
than in EM for 0 < d < 0.2705, and moreover, it is higher than in the initial situation
for 0 < d < 0.2. '°So despite being surprising, antitrust authorities should approve a
monopoly of all complement and substitute component producers, if composite goods are
very differentiated.

What will have happened if antitrust authorities were far-sighted”? That is, if they were
able to anticipate the whole equilibrium merger path. It is proven in the Appendix that the
EM improves upon the initial situation in terms of CS, CS¥M > C'ST¢ if 0 < d < 0.1776.
There is then an interesting conclusion: it is possible that antitrust authorities do nmot
permit a ST merger, although this will be trigger a welfare enhancing merger in the next
step of the equilibrium merger path. For example, for an antitrust authority using the
CS decision rule, it happens that for 0.0804 < d < 0.1776 an equilibrium ST merger will
not be permitted, then stopping the welfare improvement derived by the equilibrium £ M
that will occur had they considered the full equilibrium merger path.

4 Assumptions variations

CS vs SW

So far we had assumed that antitrust authorities follow the CS rule to decide about
mergers. In fact, this measure takes into account how consumers’ welfare change due to
the merger proposed. However, Social Welfare (SW) has been another traditional way to
decide if a merger must be allowed or not. It includes CS and also profits of every firm
in the market.

We want to check if results would change in Proposition 2 if we assume antitrust
authorities use SW instead of CS. The merger that attains the highest level of SW varies
as d increases. First is the DT, for 0 < d < 0.1992, then is preferable not to allow
any merger, for 0.1992 < d < 0.2708, and, finally, the most desirable merger is the

16 Expressions for variables in monopoly case are in the Appendix, Additional information. Comparisons

are in the Appendix, Proofs of 2 by 2 model.
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ST one, for 0.2708 < d < % Interestingly enough, when the DT merger privately occurs,
0 < d < 0.0804, antitrust authorities using whatsoever rule will undoubtedly allow it,
it benefits consumers and firms as well. Private and social incentives go in the same
direction. On the contrary, authorities’ decision when the ST" is the one proposed will be
slightly different. We know if they consider CS as decision rule, this merger will never
take place. However, if they are looking at SW they will allow the merger only when
0.2708 < d < % If authorities allow it they will be improving the situation for firms, but
not for consumers, based on a transfer from consumers to firm’s owners.

Compatibility vs No Compatibility

To see if Compatibility is a key element determining the results we have checked the
No Compatibility case. We consider that every component of one type in the market is
compatible with only one component of a different type to form a composite good, so
only two different combinations are possible, ¢;; and ga22.!” Despite components are not
all compatible each other, merging activity is not restricted. There are two alternative
mergers: the compatible component merger (C'C merger) and the no compatible component
merger (NC merger). The first one involves one firm merging with the firm that produces
the corresponding compatible component to its own component. The second one involves
this firm merging with any other firm. So complementarity or substitutability among
components are not the relevant, compatibility is the important feature since only merging
to a compatible component allows to fully control a composite good.

There are some particular features about the C'C’' merger. The new entity has three
available pricing strategies, but pure and mixed bundling are equivalent, since mix-and-
match composite goods cannot be created. Surprisingly, they are equivalent to pure
component pricing as well, since they result in the same composite good prices at equi-
librium. It does not discriminate prices offering a discount in the bundle price, p, exactly
matches the sum of the prices for x; and y;. When demand diversion is not possible the

strategic incentive to use mixed bundling disappears.!® This merger is profitable only for

17 As we already mentioned, this No Compatibility case with two composite goods is a similar demand
system as in the pure bundling strategy considered in the DT merger of the Compatibility case. However,
pure bundling is never chosen, then it is clear that the merged firm will never prefer to make no compatible

its components.
18 All calculations and proves about the No Compatibility case are in a working paper version of this

article.
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0 < d < 0.6628. As in Flores-Fillol and Moner-Colonques (2007), in a no compatible set-
ting, a merger between complements is unprofitable when competition is high (d is close
to 1). Similarly, in Beggs (1994), where mergers are only allowed between complements of
the same group, equivalent to a no compatibility assumption. On the contrary, the NC'
merger is always profitable, Vd. The equilibrium merger follow a similar pattern than the
one in the compatibility case. It depends on d, being the C'C' merger for 0 < d < 0.2611,
and the NC merger for 0.2611 < d < 1. The socially optimal merger is the CC merger, it
is the only one which would be approved by antitrust authorities, since it is desirable for
both consumers and society. The ranking of CS is C'S¢C > OSINC > CSNC regardless
of d.

5 Conclusions

We focus on markets characterized by the relationships between two different type of
components which define composite goods. We are interested in the incentives and conse-
quences of different types of mergers among firms producing composite goods components.
If there is an asymmetric number of producers of each type, a shortage condition makes
firms merge between producers of the limited type. We use a symmetric market structure
in both type of component producers to study firm’s strategic motives to merge. Depart-
ing for the received literature, this paper has shown that a complement merger is not
the only equilibrium option to be considered. In fact, either a complement component
merger or a substitute component merger can be equilibrium outcome depending on the
differentiation degree in the composite good market. Consumers always prefer a comple-
ment merger, but the merger that attains the highest level of social welfare changes as
the differentiation parameter varies.

Different price strategies help us to understand the strategic considerations the merged
firm takes into account. Pure component pricing does not let the merged firm to exploit all
the merger potential. Pure bundling converts a compatible setting in a no compatible one
and although it would be the worst for outsiders profits it is not the equilibrium choice of
the merged firm. Mixed bundling leaves open the possibility of discriminate prices with
a lower bundle price but it also keeps variety for different consumer preferences. This
strategy lets the merged firm to earn the highest profits, and outsiders are better off than

if pure bundling was implemented.
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In the continuation merger analysis, it is proven that there is always a kind of coun-
termerger that can be privately profitable after a previous merger. Since the privately
preferred continuation merger is also socially desirable, a conflict appears in the case of a
ST merger. If authorities are far-sighted, a potentially harmful merger could be desirable

if the next step is improving today’s welfare.
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7 Appendix

7.1 Additional information

DT merger
eEquilibrium prices and outputs for the different strategies:
PC PB MB

DT _ o, _ ,DT (3+2d) A’ (8=d)A

Dy 2c =g, 2B3-d2) | 2(3_9d+4d%)
DT .. _ DT _ 8A A

Doy —C=Dy, —C 20_78d 1 21d2 3—9d+4d2
DT (13—d(22+3d)) A

a1 29—78d+21d?

DT — DT (11-d(18—3d)) A (2-5d+d*)A
12 = 421 29— 784+ 21d2 2(3—9d+4d?)
DT c = DT c 2(5—3d)A (24+d) A’ (1-d)A
Dy, = Py, 20_78d 121 | 233-d%) 3-—9d+4d2
DT (9—d(14—9d))A (2+d) A’ (2—3d+3d%)A
22 207841214 | 2(3-d%) | 2(3_9d+4d?)

where A = (a — 2(1 — 3d)c)and A" = (a — 2(1 — d)c).
Socially optimal merger

oCS and SW values for the different mergers:

e ST DT
cS 2(1-d)2 A2 2(1—d)? A2 (21—82d+104d>—38d%+11d*) A?
(3=7d)? (3—5d)? 8(3—9d+4d?)2
SW 2(5—d)(1—d)A? | 2(1—d)(5+3d?—12d)A? | (87—254d+218d>—70d%+11d*)A?
(3—7d)? (3—5d)2(1—3d) 8(3—9d+4d?)?

Continuation merger

e Payoff Matrix for the Pricing Game, all expressions inside the cells multiplied by AZ.

T2Y2
PC MB
PC—PC _ 8(3-5d) TPC-MB _ 18(1—d)?(3-5d)
" PC z1Y1 = (7=17d)? T1y1 — (11-37d+24d?)?
1Y ~PC—PC _ 8(3-5d) ~PC—MB _ 3(83-200d+200d>964°)
T2Y2 T (7-174d)? z2y2 - 4(11—-37d+-24d?)?
71_]\/[pro _ 3(83—290d+299d2 —96d3) ﬂ.MBfMB _ (17-32d)
MB z1Y1 - 4(11-37d+-24d?)? z1Y1 T 9(2-5d)?
aMB—PC _ 18(1—d)?(3—5d) aMB-MB _ (17-32d)
T2Y2 T (11-37d+24d?)? T2Y2 " 9(2-5d)2
e CS and SW values for the different continuation mergers:
EM DTcC STC
CS (13—14d+5d?) A2 (13—44d+41d%)A? 242
36(1—d)? 9(2—5d)? 9
SW (47—117d+77d?—15d3) A% | (47—108d+41d%)A? | 2(5—3d)A?
36(1—d)?(1—3d) 9(2=5d)2 9(1—3d)

e Monopoly variables.
Prices and quantities for different composite goods, Vi, j = 1, 2;i # j. Industry profits,
CS and SW:
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ph —2c= (py! +pyl) —2c ﬁ
o' = i 3

i (1é§d)
csM 4
sw iy

7.2 Proofs of n, by n, model

Proofs of Lemmas 1 and 2: Remind that the first order conditions in the initial case for

any symmetric firm of type x and of type y, xl = Zj 1 Gij + (Do, — C)% = 0 for all
i=1,2,...,n,; and Z’ = > qi + (py, —C)M =0forall j =1,2,...,n,, define the
J

equilibrium set of initial prices p? Vi py Vj. Also note that ZVJ W= —ny(1—(n, —1)d)
Vi and that %\qu” = —n,(1 — (n, — 1)d) Vj.

e Consider first Lemma 1: as firms producing x; and y; merge, they have the fol-
lowing profits: .., = (pp — 20)qy + (Pa; — ) D4y Gin + (Py; — ©) D1%; @iy Since this
new firm has introduced mixed bundling then demand for the bundle is defined by
@ = a— pp+ dzij#m prs, and demands for composite goods are now ¢,s = a — ps +

dpy + d Zmn#s Pmn, V7s # ij. The marginal profits with respect to py, p,, and p,; are:

mn#ij
O,y Zny i ‘927”1‘
(@) Tt =t (m—20) 5 o (P )%qkﬂpyj —¢)=5, > = 0, where G = —1,

L

Ope 8p

(b) ‘ﬁp— = (pp — 20) 3 Qi + (P2, — )% +(py; — c)azap—“ = 0 where
2 — 4fn, - 1), % = —(n, —1)(1 — (n, — 2)d), 8%‘” = d(n, —1)(n, — 1) and

(@) 52 = (g — 2028 + (o, — ) A 4 Ty + (py, — B =,
where £ = d(n, — 1), 8281)—7&(1 = d(n, —1 )(ny—1), 8§p_¢q = —(n,—1)(1—(n, —2)d)

for the component prices.

The strategy of the proof is to evaluate the marginal profits of the component prices
at the level of the initial equilibrium prices and find that are positive. In such a case the
new firm has incentive to increase prices.

Consider the marginal profits for p,, evaluated at the initial equilibrium prices, <%>
(ps—2)d(n, 1)+ (3% %) 77+ (2, — ) (— (my — 1) (1= (10, — 2)d)) + (90, — ) (m — 1) (m,
1) where ¢ is the demand of composite good ik at the initial equilibrium prices. The first,

second and fourth terms are positive while the third one is negative. Also note that the
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sum of the composite goods produced by the merger firm which include the component z;
is now different as compared with the initial situation since the demand functions are now
including py. Let us denote this sum as (37;%; ¢5)"" = (n, — a — (1 +d)(n, — 1)pY, —
(1) S5y 0+ ey — 1) S5, + g, — 1) S5, 28, + oy — 1) — 98, — 9.
Take next the first order condition for p, and evaluate it at the initial equilibrium prices
to find the expression (p, —2c¢) that satisfies the first order condition at those prices. Then
we obtain:

(1) (o = 2¢) = @ + (P2, — c)d(ny — 1) + (py, — c)d(ns — 1).

Next note that Y, ¢ = nya— (1+d)nypd. — (1+d—dngny) > 52 p) +dnl >0 p),
and also 7%, ¢§ — (ny—1)a— (1+d)(ny—1)p, — (1-+d) 0%, 10, +dng(m, —1) 02, 90, +
dny(n, —1)> 707, pw Also note that ¢, — qij = —py + 02, + pgj. Now, we can establish
the relation between 7, ¢y and (3%, ¢j) as follows: Y % gy = D20 4y + ¢ =
(X @) P+ d(ny = 1)), + 1, — o) +af; = (24, ai) P + d(ny — gy — d(ny, — 2)q).
Finally, by the use of the first order condition for p,, in the initial case we know that
Siay = (0% —)ny(1 — (n, — 1)d), and noting that n, (1 — (n, — 1)d) can be rewritten
as ((n, — 1)(1 = d(ny, —2) + (1 — 2d(n, — 1)), we can write that (3%, ¢5,)"" + d(n, —
Dy — d(ny, — 2)q5; = (p), — ¢)[(ny, — 1)(1 = d(n, — 2) + (1 — 2d(n, — 1))] or equivalently,
we obtain:

(2) (X1, q8)PT — (2, — O)((my — 1)(1 = d(n, — 2) = —d(n, — L)g, + d(n, — 2)q, +
(19, — (1 — 2d(n, — 1)).

Substituting (1) and (2) in the first order condition for the p,, of the merged firm and

)DT

simplifying we obtain:
awzzyj 0
(%) = (o, — )1~ 2d(n, 1) + @l — 1), — 1)) + (9}, — l(m, — (i,
1)+ (ny — 1)) + d(n, — 2)q?j > 0.
where all the coefficients for (p

thatl — 2d(n, — 1)) is positive iff d <

—¢),((p), — ¢) and ¢j; are positives. Just note

1
2(ny—1)

but we know that d < nxnly_ <

1
2(ny—1) 1

Going back to expression (b) note that increasing p,, with respect to p). , other variables
kept fixed, implies a decrease in the positive second term and also that the negative third
term is now more negative. Thus p,, increases at equilibrium after the merger. The same
reasoning applies, mutandis mutatis to the first order condition for p,,. This ends the
proof of Lemma 1.

e Consider now Lemma 2. We also compare the initial equilibrium prices with the
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equilibrium prices of the outsider to the merger among firms producing z; and y;. Then

focusing on outsiders, we know that at the initial equilibrium and for all [ # 1, g;” =
Tl

. 0Ty, .
0, that is 1", ¢% = ny(1 — (n, — 1)d)(p%, — ¢). Also for all k # j 8py: = 0, that is
o dh = ne(1—(ny —1)d)(p), —c) . We use the same strategy in the proof as in Lemma,

1, we substitute the equilibrium set of equilibrium prices in the new first order condition
and find out its sign. Without loss of generality, consider firm producing x; and compute
its first order condition after the merger. It yields:

(@) Gt = (Shzyaw)™” = ny (1= (= D) (s, — )

As before we must note that (3., qi)”” is the sum of the output of composite

goods produced by firm x; once we have incorporated to the initial demands the price
of the bundle produced by the merged firm, which evaluated at the initial prices yields:
(S0, 080T = mya— (L d)n,p, — (L—d(mom, —1) S, b0, +dn2 07, p0, +d(n, ~1)(py—
Py, — pj,). But we know that 37", ¢ = nya — (1 + d)n,p), — (1 +d —dngny) 3207, py, +
dn2 Yorr, pxk at the initial situation when there is no bundle price. Then Y % ¢ =
(OokZy ai)P" —d(ny — 1) (py — pY, — pf),). An making use of the initial first order condition
(1= (1, = D) (% — ©) = (12, ¢8)PF — d(m, — 1)(py — Y, — 50, ). then expression (d)
evaluated at the initial prices is negative:

(%)0 = d(n, — 1)(pp — P}, — py;) < 0. The reason is that by Lemma 1 we know that

DT
P < pl

it must be satisfied that p, < p,, + p,,. Therefore the conclusion is that to reach the

and pj < pr

and also that if the merged firm introduces mixed bundling
equilibrium firm producing x; must reduce it price with respect to the initial situation.

The analysis is valid for any outsider producing either type of products.

7.3 Proofs of model with two z-type and two y-type components

Regarding the ST merger

eRegarding prices, the ranking is p; —c¢ > p;l —¢, pif —c¢> pl¥ — ¢, and p¢ —c >
p;jT —¢; 1= 1,2, which is easily proven by inspection since d < % Similarly for outputs,
gy > q;";Vij and profits, Sl > 70T = xlT.

xlxz
o The merger is profitable if w3% > wlC+xIC which is true if 2(1—d)d(3—12d+13d?) >

x1$2

0 and this always holds for d < —.
e Qutsiders to the merger are worse off after the merger, that is, 7r > 7r = y2 T by

inspection.
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e The merged firm prefers selling both components instead of eliminating one of them.

The profits if the merged firm eliminates one component are the following: ﬂflj;fz =
a—2(1—d)c)? —d)2(a—2(1—3d)c)? e
—2E3_3)(21(1d_)d§ . As we already know, 71'5,11;2 — 4 (‘11)_?5(1)(?2)(_155?) )~ We prove that 7'('53;,2 > Wfﬁm,

2
knowing that A = (a —2(1—3d)c)? > A’ = (a —2(1—d)c)?, and (1—@%?3@5(1)2 > (3_d)§(1_d).

This last expression is equivalent to (1 + d)?(9 — 27d + 22d? — 2d*) > 0, which is true for
1
d<j3.

Regarding the DT merger

eWe prove that Mized Bundling is the equilibrium option.

First, we prove that mixed bundling profits are greater than pure component pricing
profits, that is, 70MP > 7DT.PC This is true for (1 + d)?(473 — 3828d + 11278d* —
13220d% + 3969d*) > 0, which always holds for d < 3.

Next, we prove that mixed bundling profits are greater than pure bundling profits,
that is 700-MP = % > qDTPB — %. And this inequality holds since:

a) (A)? > (4)? and

b) 4(3—d?)?(17—38d +9d?) > 4(3—9d+4d*)* (3+2d)?* which is equivalent to proving
that (1 + d)(72 — 36d — 318d? + 150d® + 113d* — 55d°) > 0. This last expression holds for

1
d<s3.
Finally we prove that pure component pricing profits are greater than pure bundling
s _128(3—5d)(A)? : _ (3+2d)%(A")?
DIPC = m > qDLPB ﬁ. Where we use that
(A)? > (A")?. And noting that 512(3 — 5d)(3 — d?)? — (3 + 2d)?(29 + 3d(—26 + 7d))? is

positive for d < %

profits, that is, w

DT,MB ~, DT,PC < ~DT,PB

Then, we know that 7, Ty Tyt

eRegarding the effect of the different price policies on outsiders, firstly we prove
T DLPO > gDTMB fgince we reach the equivalent expression (14 d)?(1 — 3d)(59 — 215d +

193d*—45d?) > 0, which always holds for d < % Then, we prove 7T£2T’M B > #DT.PB knowing

T2
2(1-d)?

(2+d)?
3-9d+4d?)2 4(3=d?)2>»

sion which simplifies to (1 + d)(36 — 72d + 27d? — 33d® + 16d* + 16d®> — 8d°) > 0, which

that A% > (A")2, as we already said, we have to prove that ( > expres-

is true for d < %.We can now present the outsiders’ profits ranking for the different price

DT,PC DT,MB DT,PB
>y > 7l

strategies: 7, . The same ranking for 7r52T, by symmetry.

: . DT,MB IC IC fe o
e The merger is profitable: we prove that 7 > T+ this inequality is

1Yyl Y1’

equivalent to 9 — 48d — 34d? + 592d* — 967d* + 256d° > 0 and it always holds for d < 3.

: c _ _IC DT _ _DT
e Qutsiders are worse off after the merger. We prove m,; = m,5 > m,° = m, = for
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d < % by inspection.

eRegarding prices, we prove that (p" —¢) + (pl," — ¢) > p;’" — 2c related with single
components and bundle prices. We also prove pt—c+pl©—c > pP"—2¢, pI¥—c+plf—c >
pr T—c—I—pyDQT—c, for the bundle and outsider composite good. In mix-and-match composite
goods, piy' —2¢ = py}" —2¢ > pi¥ —c+pl¢ —c. All of them hold for d < 3. We prove that
PRl —2¢ > pP" —2c and pff —2¢ = pi —2¢ > pH! —2c for d < 3. The ranking of bundle
and composite goods prices is (pDf — 2¢) = (pT — 2¢) > (pEF — 2¢) > (pPT — 2¢) for
d < % All of them are easily proven by inspection.

eRegarding outputs, we prove that ¢P7 > ¢/ which is equivalent to 84 +9d* — 12d +
3 > 0, and it is true for d < % We also prove the inequality ¢ > ¢Z¢, equivalent to
d + 4d* —13d® > 0, which is true for d < % In mix-and-match composite goods, we prove
that ¢l = ¢l¢ > ¢BF = ¢&T, inequality equivalent to d(5 — d(12 + d)) > 0 which holds
for d < %

eWe prove by inspection that ¢P’7 > ¢&)7, and ¢l27 > ¢BT = ¢5i*. So the ranking for
output’s levels is ¢P7 > 2T > ¢BF = ¢bT.

Equilibrium merger

eProof of Proposition 1.

We prove that 715121 > Wflsz, this inequality is equivalent to (1 +d)(9 — 168d + 818d> —
1600d® 4 1245d* — 256d°) > 0. In the domain of d, this expression is positive for 0 < d <
0.0804, and it is negative for 0.0804 < d < % So we finally have:

We prove that outsiders to the DT merger get higher profits than outsiders to the
ST merger, that is 7rf2T = 7ryD2T > 7T52T . The inequality is equivalent to 6d — 11d? — 8d> +
9d* > 0, which is positive for d < 3.

Socially optimal merger

eProof of Proposition 2.

Consumer Surplus. We easily prove by inspection that C'S'¢ > C'S°T. We also prove
that CSPT > OS¢ arriving to the equivalent expression 45 — 468d + 1857d? — 3352d> +
2551d* — 660d° + 283d°, which always holds for d < 3. So finally we get C.SPT > €S5S¢ >
CSoT,

Social Welfare. SW!¢ > SWST if and only if 8d(3 — 18d + 28d> — 9d®) > 0 which is
positive for 0 < d < 0.2708, and it is negative for 0.2708 < d < % We prove as well that

SWIC > SWPT since it holds when —63 + 756d — 3165d + 5528d% — 3849d* + 1204d° —
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283d® > 0, expression which is negative for 0 < d < 0.1992, and for 0.2883 < d < %,
while it is positive for 0.1992 < d < 0.2883. To present the complete ranking we prove
that SWPT > SWST which is equivalent to proving that (1 + d)(63 — 540d + 1737d? —
2816d3 + 2369d* — 724d° — 57d°) > 0. This last expression is negative for 0 < d < 0.2686
and it is positive for 0.2686 < d < %

Therefore, the complete ranking of SW is the following:

SWPT > SWI¢ > SWST f 0<d< 0.1992
SWIC > SWPT > SWST 4 f  0.1992 < d < 0.2686
SWIC > SWST > SWPT  4f 0.2686 < d < 0.2708
SWHAT > SWIC > SWPT  if 0.2708 < d < 0.2883
SWST > SWPT > SWIC if 02883 <d < 3

Continuation merger.
A) Upper branch of the tree: Mergers coming from a DT merger (0 < d < 0.0804).
e a.1) Result: The Extended merger is profitable. We prove that 7ZM = > xDT

T1Y1Y2 Z1Y1

7" because it is equivalent to proving that (13 — 3d)(3 — 5d)* — 18(1 — d)*(4(1 — d) +

2(1 — 3d)) > 0, which is always true for d < 3.

e a.2) The game about the pricing strategy. Mixed bundling is the dominant strategy.

Since the game is symmetric we only need to prove that M B is a dominant strategy
for one firm, say for the firm producing x,ys. First we prove that if 11y, chooses PC', then
mLCMB > plCoFPC because it is equivalent to proving that (1+d)(585—4973d+15595d> —
20607d> + 8928d*) > 0, which is satisfied for d < % Therefore, if z1y; chooses PC, then
oy, prefers M B.Similarly, we prove that if z1y; chooses M B, then w)B=MB > 7M53-PC.
This is equivalent to proving that (1 + d)(113 — 975d + 3058d* — 4044d> + 1818d*) > 0,
and it is always satisfied d < % So, if x11y; chooses M B then xyys prefers M B.

e a.3) Result: the DT countermerger is profitable. We prove that ﬂfﬁf > WJ?QT +
m". We analyze the equivalent expression (17—32d)(3—9d+4d*)*—36(1—d)*(2—5d)* and
prove that it is always positive for d < %

e a.4) Proof of Proposition 3.

EM 1_DTC
T1Y1Y2 > 27T902y2 ’

(13 —3d)(2 — 5d)? — (17 — 32d)3(1 — d)(1 — 3d) > 0. and it is is positive for d < 3. Then,

the firm producing ys chooses the extended merger.

i) Firm ybs decision: we prove that %ﬂ' which is equivalent to proving
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ii) Consumer Surplus: We prove that CSPM > C'SPT which is equivalent to proving
that 4(45 — 540d + 1731d? — 2400d? + 1763d* — 628d° + 61d°) > 0 which is positive for the
range of values in which the DT" merger occurs, i.e. 0 < d < 0.0804.

iii) Social Welfare: We prove that SWEM > SWPT which is equivalent to proving
that 4(63 — 981d + 5019d? — 11133d> + 12301d* — 7191d° + 2041d° — 183d") > 0. This is
positive for the range of values in which the DT merger occurs.

B) Lower branch of the tree: Mergers coming from a ST merger (0.0804 < d < )

e b.1) Result: the Extended merger is profitable. We prove that 72M =~ > 757 =4

T1T2Y2 T1T2

m5T arriving to the equivalent expression 2(3 —9d 4 4d?)?(13 —3d) — 9(1 — d) (1 — 3d)((17 —
38d + 9d?) + 4(1 — d)?) and proving that it is always positive for d < %

e b.2) Result: the ST countermerger is profitable. We prove that ngj;g > 7T51T +7r52T as
we arrive to the equivalent expression 6d — 2d? which is always positive for d < %

e b.3) Proof of Proposition 4.

EM - 1.STC

srmsys > 3T gnys - Which is equivalent to proving

i) Firm yhs decision: We prove that
that 9 + 81d > 0, which is the case. Then, the firm producing ys chooses the extended
merger.

ii) Consumer Surplus: First , we prove that CSFM > CS5T  as we know that this
inequality is equivalent to 45 — 228d + 358d? — 212d® + 53d* > 0, which is the case for
d< % Next, we find when C'SEM > €S, 1t is equivalent to finding when the expression
45 — 384d + 838d? — 608d3 + 173d* is positive. It is for 0 < d < 0.1776 and is negative for
0.1776 < d < 3.

iii) Social Welfare: First, we prove that SWEM > SW5T Tt is true when (1 —3d)(63 —
330d + 500d® — 270d® + 53d*) > 0, which always holds for d < 3. Next, we find when
SWEM ~ SWIC This is equivalent to finding when 63 — 795d + 31584 — 46384 +
2603d* — 519d° is positive. This expression is positive either for 0 < d < 0.1535 or for
0.2657 < d < % while it is negative for 0.1535 < d < 0.2657.

e Monopoly comparisons

We prove by inspection that 7" > 728 =4 7M.

T1y1y2

We prove that CSM > CSEM since we arrive to the equivalent expression 2(5 — 22d +
13d%) > 0, which is positive for 0 < d < 0.0804 and 0.0804 < d < 0.2705 while it is
negative for 0.2705 < d < %

We prove that C'S™ > C'SPT since it is equivalent to (3—d)(1—d)(5—38d+53d?) > 0,

33



expression which is positive for 0 < d < 0.0804.

Similarly, we also prove that C'SM > CS5T finding an equivalent expression (1 —
3d)(5 — 7d) > 0 which is positive Vd.

We finally prove that CS™ > ('S¢, This is equivalent to proving that (1 — 5d)(5 —
9d) > 0. It is positive for 0 < d < 0.0804 and 0.0804 < d < 0.2, while it is negative for
02<d<s.
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