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Résumé

Cette thése est composée de trois essais portala fusion et le groupagdyndling de

produits et de services verticalement différenciés.

Le premier essai étudie la fusion horizontale dads qui produisent un bien différencié
par la qualité. Nous examinons d’abord le cas aisskes colts fixes dépendent de la
qualité, puis celui ou ce sont les colts variableyens qui dépendent de la qualité. Nous
montrons: (i) que quand les colts sont fixes, alarBrme fusionnée ne produit qu'une
seule qualité; et (i) que quand les colts soniatées, alors la firme fusionnée produit
deux qualités mais I'écart des qualités est plusldaque celui avant la fusion. Nous
montrons que la firme fusionnée choisit les mémedigs qu’un planificateur social. Nous
prouvons que la fusion diminue le bien-étre totaklque soit la structure des codts.
Lorsque nous comparons l'effet sur le bien-étraltdes ajustements de prix seuls a 'effet
conjoint sur le bien-étre total des ajustementgrileet des qualités, nous trouvons que la
réduction de bien-étre due a I'effet conjoint elstspforte quand ce sont les codts fixes
plutdt que les colts variables qui dépendent dpiddité. Nous discutons des implications
de ce dernier résultat en termes de gain de brenp&tur les défenses d’efficiences de

fusions.

Le second essai analyse l'incitation d’'une firmegd®uper deux biens quand elle fait face a
une firme rivale qui produit 'un de ces biens. Nauontrons que la décision de groupage
du monopoleur de I'une des composantes dépend dmidhté de la composante non
monopolisée. Nous prouvons: (i) que le groupagstrpas profitable pour le monopoleur
de l'une des composantes si la composante comptaimeemu’il produit a une qualité
supérieure a celle de son concurrent; et (ii) geegloupage est profitable pour le
monopoleur si la composante complémentaire quabpit a une qualité inférieure a celle

de son concurrent. La raison pour laquelle la veéparée est plus profitable est due au fait



gu’elle augmente les parts de marché de la comgmgaanopolisée. Nous considérons
aussi un jeu a deux étapes (qualité et prix) esmderminons I'équilibre de Nash parfait
en sous jeux. Finalement, nous discutons les iremudics de ces résultats sur la politique de

concurrence.

Le troisieme essai considere le groupdges un marché duopolistigue ou chaque firme
offre deux composantes d’'un méme systéme de psodddus analysons un jeu a deux
étapes. Dans la premiére étape, les firmes cheigisimultanément entre une stratégie de
groupage et une stratégie de vente séparée. Cesodécdonnent quatre configurations
possibles: (i) une configuration ou les deux firmesdent leurs services séparément ; (ii)
une configuration ou les deux firmes vendent leawvices en groupe ; et (iii) les deux
configurations ou une firme vend ses services sépamt et 'autre firme vend ses services
en groupe. Dans la seconde étape, les firmes sheidi simultanément les prix. Nous
montrons que le groupage est une stratégie donaimemir chacune des firmes. En effet, il
réduit l'intensité de la concurrence en augmentandifférenciation des services. Nous
trouvons aussi que [I'équilibre groupage-groupagésséa moins de surplus aux

consommateurs et plus de surplus total que la \s&marée des deux composantes.

Mots-clés antitrust, bien-étre social, bundling, compléraeité, fusions, qualité, internet,

monopolisation, téléphonie, télévision, politiqueabncurrence.

Classification JEL : L14, L15, L40, L41, L42



Abstract

This thesis is a collection of three essays on srsrgand bundling in vertically
differentiated markets.

The first essay studies horizontal mergers of fipmucing vertically differentiated goods
when the average costs of quality are convex ahéreiixed or variable in production. We
show that in a duopoly: (i) the merged firm produoaly one quality if production costs
are fixed; and (ii) the merged firm produces the tgualities if production costs are
variable. We demonstrate that the social planneosbs the same variety of qualities as the
merged firm. In the case of variable productiontgoboth the social planner and the
merged firm choose the same qualities. We findgbatal welfare is reduced in both cases.
We show that this welfare reduction is higher wliea production costs are fixed and
lower when these costs are variables when compardubrizontal mergers where only
prices adjustments are considered and not qualitds give implications for efficiencies
defence.

The second essay analyzes bundling incentives ikaetsawhere products are composed of
two complementary components. One of the comporientsonopolized and the other is
sold by a duopoly. We assume quality differentiati@tween the components. We develop
a model of quality competition a la Mussa and RogE3v8). We demonstrate that the
decision of the monopolist to bundle depends ongtiity of the component where he
faces a rival. We show that: (i) if the monopoistomponent has a higher quality than the
competitor’s, then the monopolist prefers not tadia (component selling); and (ii) if the
quality of monopolist's component is lower than th@mpetitor’s, then the monopolist
prefers bundling. Thus, the monopolist’s incentiag to bundle is related to narrowing of

market for its monopolized component. We also aersa dynamic game where firms



Vi

compete in two-stages (quality and price) and dater the subgame perfect Nash

equilibrium. Finally, we discuss antitrust implizats of these results.

The third essay looks at the competition and thianee effects of bundling in the context
of vertically differentiated products. We considetwo-stage game with two asymmetric
firms. In the first stage firms simultaneously coito adopt bundling or component

pricing. These decisions give four possible confgjons: (i) a configuration where both

firms use component pricing; (i) a configuratiorhave both firms use bundling; and
finally (iii) the two configurations where one firmse bundling and the other firm does not.
In the second stage firms set simultaneously pridés show that bundling is a dominant
strategy equilibrium for both firms. The reasoihiat bundling increases the differentiation
of services and reduces the intensity of price caitipn. We also find that although the
bundling-bundling equilibrium reduces consumersipfis, total economic welfare is

higher than when both firms use component pricing.

Keywords: antitrust, bundling, complementarity, Internet,ergers, monopolization,

quality, social welfare, telephone, television.

JEL Classification: L14, L15, L40, L41, L42
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Avant propos

Nous analysons dans cette these la fusion horileod&afirmes et le groupage de produits

et de services différenciés par la qualité

Le premier essai intitulé "Fusion horizontale, Ghaé Qualité, et Bien-étre", étudie la mise
sous propriété commune de deux firmes qui offrestroduits différenciés verticalement.
La question que nous posons et de savoir comméet @eération de fusion influence les
choix des prix, des qualités et comment elle adfdet bien-étre total. Dans un premier
temps nous examinons le cas ou la qualité du prodofluence les colts des firmes que
par I'entremise des codts fixes. Cette structureale est celle des industries ayant une
importante activité de R&D comme les industries ldggciels, des biotechnologies et des
télécommunications. Nous analysons ensuite la fiudans le cas ou ce sont les colts
variables qui dépendent de la qualité. Cette stractle colt est celle de la plupart des
industries de service et de transport. Quand lés@ont fixes, nous montrons que la firme
créée par la fusion ne produit qu'une seule qualitors que quand les codts sont
variables, la firme fusionnée continue de proddeax qualités mais I'écart des qualités est
plus faible qu’avant la fusion. Nous montrons gaedfitme fusionnée choisit les mémes

qualités qu’un planificateur social.

Nous montrons que la fusion diminue le bien-éttalt@muelque soit la structure des codts.
L'effet conjoint sur le bien-étre total des ajustets de prix et des qualités est plus
important que l'effet sur le bien-étre total degstgments de prix seuls quand ce sont les
codts fixes plutét que les colts variables qui dédpat de la qualité. Les effets de qualités
ne sont pas généralement pris en compte quariditofexamen des effets de bien-étre

d’'une fusion.

1 On parle de différenciation verticale ou de difégiation par la qualité lorsque pour des prodidisnés, le
classement de ces produits est identique pourlésusonsommateurs, c'est-a-dire que les consomnsateu
préferent I'un des produits quand les prix sontiémes.



C’est une question importante puisqu’aux termesadeoi canadienne toues gains de
bien-étre peuvent constituer une défense au terend’adticle 96 de la Loi sur la

concurrence.

Le deuxieme essai intitulé "Bundling and Compleragtyt' analyse I'incitation au
groupage de produits différenciés par la qualig@gktoupage est une stratégie de vente qui
consiste a offrir plusieurs produits en seul paguetsque seul I'ensemble des produits est
offert on dit que le groupage est pur. Par cortreque les composantes de I'ensemble des
produits sont offertes aussi bien sous forme degague de fagon individuelle, on parle de
groupage mixte. Les principales raisons données danittérature pour expliquer la
pratique du groupage sont: 'impossibilité de pra¢r certaines formes de discrimination
par les prix, I'exclusion de nouveaux entrants lsumarché et la réduction de codts. Le
groupage comme instrument de discrimination en pek fondé sur I'hétérogénéité des
choix des consommateurs en matiere de disponildiligayer. Cette stratégie est d'autant
plus efficace quand les disponibilités a payer denaduits sont corrélées négativement. Le
groupage peut empécher I'entrée des concurrentansumarché ou les contraindre a en
sortir. En outre, il permet de consolider le pouvidé marché ou d'adoucir le degré de
concurrence. Finalement, le groupage peut permédtreeduction de colts a l'aide
d’économies d’échelles et d’économies de gammess danproduction et dans la

distribution.

Notre analyse montre que dans le cas d'un systéeeledix produits verticalement
différenciés, le groupage mixte est équivalent avéate séparée. Lorsque l'une des
composantes d'un systéme de deux produits veniaie différenciés est monopolisée et
l'autre est vendue par deux firmes dont I'une estfirme qui monopolise l'autre

composante, nous montrons que la firme qui détieet position de monopole pour l'une
des composantes vend ses produits séparément giaaqdalité de sa composante non-

monopolisée est supérieure a celle de son rivails@a cas, la vente séparée augmente la



demande de la composante monopolisée. Quand latéqu sa composante non-
monopolisée est inférieure a celle de son rivéd, &kend ses produits en groupe puisque la
vente séparée réduit la demande de la composamdei®en concurrence. Nous montrons
qu'il peut y avoir exclusion du rival et réductidn bien-étre total lorsqu'il y'a groupage.
Ces effets anticoncurrentiels ont des conséquenugasrtantes en termes de politique de
concurrence puisque la plupart des industries deids ont une structure de marché

identique a celle de notre analyse.

Comme la majorité des produits et services sofdrtsf dans un environnement non-
monopolistique, nous élargissons notre analyseédedte dans un marché duopolistique
ou chaque firme offre deux composantes d'un mésteérsye de services. Dans ce troisieme
essai intitulé "Bundling in Communication Market$d, consommation d'un service est
indépendante de celle de l'autre service. Par eeeome firme de télécommunication peut
offrir un service de téléphonie seul ou un sendeetéléphonie combiné avec d'autres
services comme linternet et la télévision. Nougppssons que les services sont
verticalement différenciés et nous analysons urajeleux étapes. Dans la premiére étape,
les firmes choisissent simultanément entre undésfia de groupageet une stratégie de
vente séparée. Dans cette premier étape quatregea@tions émergent: (i) une
configuration ou les deux firmes vendent leurs ises/séparément ; (ii) une configuration
ou les deux firmes vendent leurs services en groepéii) les deux configurations ou une
firme vend ses services séparément et I'autre fvera ses services en groupe. Dans la
seconde étape, les firmes choisissent simultanémesniprix. Nous montrons que la
stratégie de groupage est un instrument de diftéaan des services et qu’elle est une
stratégie dominante pour chacune des firmes. Noosgvdns aussi que |'équilibre
groupage-groupage laisse moins de surplus aux oonateurs et plus de surplus total que

la vente séparée des deux composantes.



CHAPITRE 1

Fusion Horizontale, Choix de Qualité, et
Bien-€Etre



1.1 Introduction

La fusion est une opération par laquelle des firnmelependantes se regroupent sous
propriété commune. |l existe plusieurs types déofiss la fusion de firmes d’'une méme
industrie produisant des biens et services ideesiqou similaires appelééusion
horizontale; la fusion d'une firme produisant un bien internaddi et d’'une firme
produisant un bien final qui utilise le bien intediaire comme intrant appelégsion
verticale; et enfin la fusion de firmes produisant des bidiféérents et indépendants

appelédusion conglomérale.

Les effets des fusions horizontales ont été étupi@s des biens homogénes (Farrell et
Shapiro, 1990) et des biens horizontalement difiéigss (Deneckere et Davidson, 1985).
Notre étude porte sur la fusion horizontale dendis qui produisent des biens différenciés
par la qualité, c'est a dire que tous les consoreunatpréférent I'un des biens quand les
prix des deux biens sont les mémes. La questiomqgue posons et de savoir comment la

fusion influence les choix des prix, des qualisgssomment elle affecte le bien-étre.

Nous examinons dans un premier temps le cas aualiédu produit n’'influence les codts
des firmes que par I'entremise des codts fixesteCatructure de coQt caractérise bon
nombre d’industries a forte intensité de R&D pasduelles une amélioration de la qualité
des produits provient d’'investissements qui sengedévelopper de nouvelles techniques.
Les colts variables y sont souvent trés faibles.p@nse notamment a l'industrie des
logiciels pour laquelle les colts de fabricatiomtstres faibles par rapport aux codts
d’'ingénierie pour développer de nouveaux programr@espense aussi aux industries de
biotechnologie et aux télécommunications. Nous yaoals ensuite le cas ou ce sont les
codts variables qui dépendent de la qualité. Gattesture de colt caractérise les industries

de service et de transport.



Nous montrons que la fusion horizontale entraingidparition d’'une des qualités lorsque
seuls les codts fixes dépendent de la qualité efegicodts variables sont nuls. La qualité
proposée apres fusion est comprise entre les ésiafitoposées avant fusion. Nous
montrons aussi que lorsque les codts variablesradgaf un planificateur social choisit de

produire une seule qualité a un niveau supériexiqaalités choisies par les firmes avant et

apreés fusion.

Quand ce sont les codts variables moyens qui dépemt la qualité, la firme fusionnée
produit deux qualités. Ces qualités sont identiqueglles proposées par un planificateur
social. Nous trouvons aussi que : (i) la qualitpésieure produite apres fusion est plus
faible que la qualité supérieure produite avaniofyset (ii) la qualité inférieure produite
apreés fusion est plus élevée que la qualité inféeiproduite avant fusion. Donc I'écart des

qualités est plus faible aprés fusion qu’avantdusi

Pour les deux types de codts, nous examinons fiets efe la fusion sur le bien-é&tre total.
Nous montrons que la fusion diminue toujours lenki&e total. Nous comparons aussi
I'effet sur le bien-étre des ajustements de prixiss@ I'effet conjoint sur le bien-étre des
ajustements de prix et des qualités. Nous montguesla réduction de bien-étre due a
I'effet conjoint est plus forte lorsque ce sorg EUts fixes plutdt que les codts variables

qui dépendent de la qualité.

Notre méthodologie est proche de celle d’Economiflé&®9) qui étudie l'intégration
verticale de deux firmes qui produisent chacune eoraposante d’'un systeme de deux
biens complémentaires. Il suppose que les qualéésomposantes sont les mémes et que
seuls les codts fixes dépendent de la qualitéohtre que l'intégration verticale conduit a
des prix plus faibles, un profit total de la firiméégrée plus élevé et une qualité du systéme
supérieure a celle qui prévaut en absence d'intiégraNotre étude est également proche

de celle d’Amacher et al. (2003) qui comparent d¢bsix d'un duopole a ceux d'un



planificateur social mais uniquement pour une fimmctle colts quadratique en qualité. Ils
ne parlent pas de fusion dans leur étude. Notrysmast plus générale. En effet (i) nous
examinons les cas ou la qualité affecte soit t€gscfixes, soit les codts variables moyens
et nous faisons I'hypothese que ces colits sonfaetsions croissantes et convexes en
qualité ; et (ii) nous examinons l'effet de la fusid’'un duopole sur le bien-étre en tenant

compte de I'effet conjoint sur le bien-étre destgments de prix et des qualités.

Le texte se structure de la facon suivante : danselction 1.2, nous présentons les
préférences des consommateurs, les fonctions dardknqui en résultent, et les structures
de codts. Dans la section 1.3, nous comparongylgéibées de chaque structure de marché
pour le cas ou seuls les colts fixes dépendena dgidlite. Nous analysons le cas ou ce
sont les colts variables qui dépendent de la guddihs la section 1.4. Dans la section 1.5,
nous présentons des applications numériques et arasinons l'effet conjoint des
ajustements de prix et des qualités pour une fomale colt spécifigue. Nous concluons
I'analyse dans la section 1.6.

1.2 Hypothéses et notations

Chaque consommateur achéte soit une unité dedmimrjen. Un consommateur de tyfle

qui achéte une unité d’'un produit de quatité@u prix p recoit un surplus de:
U,(s,p)=6—p,oup =0.

Le parametred est distribué surf0l] selon une fonction de distributiéi{d). Si un

consommateur choisit de ne pas acheter, il reqmit tilité de référence que nous

normalisons a zéro.

Nous supposons gu'il existe deux types de bienssgqudifférencient par leur qualité.

Soientp, ets,, respectivement le prix et la qualité du bien dalié¢ supérieure g ets,



respectivement le prix et la qualité du bien delituanférieure S, > s ). Le marché est
servi par deux firmes indépendantes, firimet firmel qui produisent respectivement les
qualités s, et 5. Le jeu se déroule en deux étapes. A la premitapeéles firmes

choisissent simultanément leur qualité. A la seeofigpe elles choisissent simultanément

les prix.

La demande pour chaque bien dépend des prix efui®iés. Nous désignons pér le

consommateur indifférent entre ne rien achetecle¢ter le bien de qualité inférieure, &t
le consommateur indifférent entre acheter le biemuklité inférieure et le bien de qualité

supérieure.

Pour obtenir la fonction de demande pour chaque, meus nous servons des contraintes
de participatior(CP) et des contraintes d’auto-sélecti@®) de chaque consommateur. Le

consommateur du bien de qualité inférieure satikfaicontraintes suivantes :

&G -p =0 , (CP1)
65 -pz65,-p, - (CAT)
Quant au consommateur du bien de qualité supériggedisfait les contraintes suivantes :
6, - p, 20 , (CPh)
Hsh_phzaﬁ_pl . (CAh)

! Quands, =5, alors les deux biens sont identiques pour lesmomateurs et les deux firmes se font une
concurrence a la Bertrand. Cette concurrence im@lign prix égal au colt marginal et donc un prafi{ ou
négatif si les codts fixes sont non nuls. Ainsi :i@upposons ques, > S et que la firmel n'a pas

d’incitation de passer par dessus de la filme’est a dire de produire une quate> s, .



)

De la contraintCP 1) nous obtenongd . Nous supposons que le bien de qualité

inférieure n’est pas dominé par le bien de qualii@érieure, c’est a dire tualité par unité

de prix de | est supérieure a celle de iziz. Puisque le consommatedt est

P By
indifférent entre les deux qualités, nous avéns% :

Les consommateurs doft1[0,8] n’achétent rien puisqUEP |) n’est pas satisfait, ceux

dont HD[?,@] achetent le bien de qualité inférieure et ceux déﬁt[ﬁ,l] achétent le bien
de qualité supérieure. Si nous notons @3 p,,p,,S..S) et D, (p,, p,S,,S) la demande

respective des biens de qualitétl, alors :
Dy, (Py, P11 S,8) =1-F(6),
D (Ph: P1»Sy,S) = F(g)_F(g)

La forme générale de la fonction de co(t total dElpction estC(q,s), ouq représente le
niveau de production et le niveau de qualité du produit. Nous supposons da premier
temps que :
C(g9,9) =9(s) +q, 0uq=0,g'(s) >0, g'(s) >0, et g(0) = 0.
Dans un second temps nous Supposons :
C(g,s) =qc(s), ouc'(s) >0, c"(s) >0, etc(0) = 0.

S ¢ 5h

% Le cas contraire;— < —— impliquera une demande nulle pour le bien de tuaiiérieure, ce qui n’est
P Py
pas trés intéressant a étudier. Voir Tirole (1988)
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1.3 Seuls les codts fixes dépendent de la qualité

1.3.1 Duopole

Les profits de la firmé sont :

(P, BP Sy, S) = pRIL-F(8°)] - g(s?) - (1.1)
Les profits de la firmé sont :
Py, P, s,8%) = PPIF(6°) - F(@°)] - g(s”) - (1.2)
L'indexe D indique qu'il s’agit d'un duopolep® et p° sont les prix e@° = pD P et
S

6° p' sont respectivement les paramétres de préférenamdssmmateurs marginaux

de la qualité supérieure et inférieure. Les conditiongrdmier ordre sont :

D

p

1-F(8°)- f(6’ )=0, (1.3)
h
D p—
F(B°)-F(@°)-——"—f(8°)- f(HD):O. (1.4)
S 51
Pour une distribution uniforme d@esur[0]], cela donne :
2sP (P — P
pp == (f" 3) ! (15)
4s, -5
D/oD _ oD
pp=% 780 (16)
4s, -5

En substituant (1.5) et (1.6) dans (1.1) et (1.2), anarimisant par rapport aux qualités,
nous obtenons :
2sP (2sP — gP D /D)2

w0 s), ) (L.7)

@4s; -s7)"  (4s; -s)

9'(sy) =
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(59 - SPIA(S))’ ~2(59)°] w8
(4s, -s°)°

g'(s’) =

1.3.2 Firme Fusionnée

Les profits de la firme fusionnée que nous indexamsnsont :

" (P, pr,sr,s™) = prL-F(@™)]+ prIF(@™) -F@™]-g(s™) - g(s™),  (1.9)

m

Sl T
S-S S

parametres de préférence des consommateurs margdeua qualité supérieure et

oup,, et p" sont les prix, etd™ = sont respectivement les

inférieure.

La maximisation du profit par rapport aux prix entraire denditions de premier ordre

suivantes :

m

1-F@™) -—P_f@Gmy+ P

S, =S S, —
F@™-F@™M+— P @ -—P @ -2 f@m=o
S, ~S -5 5

h

f(@™) =0,

Nous pouvons les ré- écrire de la fagon suivante :

gm :ﬂ (1.10)
f(e™m)
om :ﬂ. (1.11)

R
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£(6)

Si nous supposons qum qui est letaux de hasard de la distribution de@ est

F(6)

o 1- .
monotone, alors la fonction inverse du taux de ﬂuhsaw est aussi monotone éh.
Et dés lors nous pouvons utiliser (1.10) et (1ddyr compare@ma o,

Lemme 1.1 La fusion réduit le nombre de qualités a une seule

Preuve :
Les conditions (1.10) et (1.11) entrain@ft=8™. Cela impliquéE(8™) = F(8™). Dés

lors la demande pour la qualité infériel[||='e(§m) - F(@™)]est égale a zéro.

Donc le profit apres fusion s’écrit :

m"(p",s™) = p"[L-F(@™)]-g(s"). (1.12)
Pour une distribution uniforme desur[01] , le prix et la qualité qui maximisent (1.12)
sont :
m_S"
p :7, (1.13)
g'(s™) = %. (1.14)

Nous allons maintenant comparer les qualités avarrfusla qualité apres fusion.

Lemme 1.2: La qualité aprés fusion est comprise entre les qualité@ntgusion.

® Pour comprendre pourquoi cette fonction s’appelle de hasardsupposons que I'on se déplace le long de

I'axe des@s de 0 vers 1 et I'on élimine legs qui sont dépassés. Un déplacement a partir e d 8 vers

la droite donne que la probabilité conditionnelleede type du consommateur soit a la fois inclussda

[6,6+d6] et soit éliminé est f (&) o . Le taux de hasard de la plupart des fonctiondisteibution
1-F (8)

(Normale, Exponentielle, et Uniforme) est monotone
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Preuve :

Nous montrons d’abord qu&" >s” (1), puis ensuite que® >s™ (I1).

(- s">s” si et seulement gi(s")>g'(s’). En vertu de (1.8) et (1.14), cette
condition est satisfaite si:

1_[sp - sPIAsY)’ - 2(sP)’]
4 (4s, -8°)°

- 45D - SPIIL6(S)? ~ 8PS +(sP)?] > [A(s - S)T4(P)? - 2(sP)?]
Or 4sP - s > 4(s? - s°) et[L6(s)? ~8sPs” +(s°)?] > [4(s)? - 2(s°)?]. Cela prouve :

D

>$,

m

S

(- s >s™ si et seulement gi(s’)>g'(s"). En vertu de (1.7) et (1.14), cette

condition est satisfaite si :

25, (2sy -s°) , 6s°(s°)° 1
(4s7 -s7)*  (4s) -8")° 4
~ 4sy[L6(s?)” 657 +8(5”)°] > [4s) -~ SI16(S7)° ~8SPS” +(5°)’]
Or 4s) >4s)-s” , et 16(s))"-6s's’ +8(s°)’ >16(s;)” -8s,'s° +(5”)*.Cela

prouve :s” >s™.

Lemme 1.3 Le parametre de préférence du consommateur mdrgjnaachete apres

fusion est supérieur a celui du consommateur maifgijui achéte la qualité supérieure

avant fusion, c'est-a-di@™ > 9°.
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Preuve :

_ D\2 _ 2D Dy2
De (1.5) et (1.6), nous déduisam%:z(s‘D) SS“SDHSD) . De (1.13) nous
(Sy =57 )4s, —5°)

déduisong™ =

N~

gnsgo o 1o 2AN) 3% +(S)°

9m>9D<:»—> h @(SD_D)(4D_D)>4( D)2_6DD+2( D)z

< As))?-58's” +(57)" > 4s,)* — 688" +2(s”)* = §°(s; —5°) >0.Cela prouve :
" >8°.

1.3.3 Planificateur social

Puisque les seuls colts sont des codlts fixes, deifjglateur ne produira jamais deux
qualités. Le remplacement de toute quantité detquaférieure par une méme quantité de

qualité supérieure réduit le codt total et augménteen-étre des consommateurs.

Le bien-étre total s’écrit :

BE. = E (65> - p*)dF () + p™[1- F(8)] - g(s™). (1.15)

ol @"est le paramétre de préférence du consommatedféiratit entre acheter et ne pas
acheter, etp™ et s™sont respectivement le prix et la qualité propgsasle planificateur

social.

Pour une distribution uniforme d# sur [01], BE est égal a :

_ 1- (gbe)Z

5 s —g(s*™), o0 @°s™-p™=0. (1.16)

BE,
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Le planificateur social maximisBE. sous la contrainte :

m(p™,s™) = p*(L-6")-g(s*) =0. (1.17)
La condition (1.16) nous donne :

p* = 8"s"™, (1.18)
En substituant (1.18) dans (1.17), nous obtenons :

6s™1-6")-g(s™) =0 . (1.19)

En remplacarg(s™ Yar 8°°s™(1-6") dans (1.16), nous avons :

1+6%
2

_(AQhey2 _ _ _ _
BEF - 1 (6 ) Sbe _HbeSbE(l_HbE) - Sbe(l_gbe)( ng) ’

_ pnbey2
BE; =%sbe. (1.20)

La condition de premier ordre de la maximisationBlg. (1.20) par rapport a la qualité
est :
__ pnbey2 __ nbe ) be
aBEF _ (=67 —23“6—(1 4 )_aeb =0. (1.21)
0s™ 2 2 0s™
A partir de la condition (1.19) le théoréme descfmns implicites nous permet d’écrire :
agbe _ gr(sbe) _gbe(l_gkm)
ds’® s (1-26")

(1.22)

En remplacant (1.22) dans (1.21), nous obtenons :

_ nbey2 _ pbe 1rabey _ ngbem _ pbe
OBE. _(1-67)" e 1-07)g'(s")-07A-6") _,

ds™e 2 2 s™(1-26") ’
aBEF _ (l_gbe) ~ gr(sbe) _ gbe(l_ gbe) _ 0
ds™ 2 (L-28") '

Ce qui implique que :

g'(s™) =%(1+ 6™). (1.23)
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La condition (1.23) donne que la qualité est optgntpiand le colt marginal de qualité est

égal a I'appréciation de qualité de I'acheteur nmogle produit.

Proposition 1.1: La qualité choisie par le planificateur social estpérieure a la qualité

choisie apres fusion.

Preuve:

1 gbe
< ! Sbe = —+
g'(s™) >t

m

Sbe >g >% — gr(sm)

1.3.4 Effets de bien-étre lorsque les codts sont fixes

Proposition 1.2 La fusion diminue le bien-&tre de tous consommateur

Preuve:
Nous savons que™ > p° >p°, s >s">s” et 8" >6° >8°. La Figure 1.1 ci-

dessous donne la répartition des consommateurs elvapres et fusion.

Avant fusion n'achéte pas  qualité inférieure  qualitépérieure
a° g°
| t >
! o
0 " 1
Apres fusion n'achéte pas aeheét

Figure 1.1.Répartition des consommateurs lorsque les coltdizen
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Un consommateur avec uhs< 8° est indifférent entre les deux régimes puisqu'dafiéte
ni avant ni aprés fusion. Un consommateur a8e(8°,0™) préfére acheter avant fusion
car il réalise un surplus positif, alors qu’aprasién il n’achéte pas. Un consommateur
avec un@= @™ peut acheter avant et aprés fusion. Il préféretachavant fusion car il

achéte un produit de meilleure qualité a un prispgaible.
1.4 Les colts variables dépendent de la qualité

1.4.1 Duopole

Les profits sont :
72 (p2, pP,s2,s”) =[pP —c(sP)IIL-F(8°)], (1.24)
7°(p,pP.s,sP) =[p° —c(sP)I[F(8°) - F(8°)], (1.25)

g° et 8° sont définis comme dans la section 1.1. Les valeptimales deg® et §°

satisfont les conditions :

~ D —_ D ~
1-F(@°) -2 ~%8) ¢ ge) =, 1.26)
S S
— . D _ D _ D _ D _
F(G°)-F(@°)- P %8 ¢ goy P8 ¢ oy =g, (1.27)
S —S S
Les conditions de premier ordre de la maximisaties profits par rapport aux qualités
sont :
’ ~ = agD
(s - F(6*)]=Ap? ~e(s1f (%) ;- (1.28)
h
] a 2y = aéD Y 6§D
C(S«D)[F(é’D)—F(49D)]:—[|D.D —C(SD)]{f(é’D) o> f(8°) a0 | (1:29)
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Le membre de gauche de (1.28) représente le cagimahde 'augmentation de la qualité
supérieure. En effet c’est le produit entre le caditaire d’une augmentation dg
représenté pac'(s®) et le nombre d'unité vendu dsP représenté pat-F(8° ) Le

membre de droite de (1.28) est la recette margidale’augmentation de la qualité

supérieure.

La condition (1.29) s’interprete de la méme fachte indique I'égalité entre le codt

marginal et la recette marginale de 'augmentadiema qualité inférieure.
1.4.2 Firme Fusionnée

Le profit apres fusion s’écrit :
(o, sy, ST =[Py —c(sMI[A-F(@™)] +[p" ~c(sMI[F(@™) - F(@™)].
Les conditions de premier ordre de la maximisatiorprofit par rapport aux prix sont :

1-F(@my - PO ¢ gmy , PSS ¢ gmy =g (1.30)
st - s -

F@E") -F@")+ P8 gy - PLZOED ¢ gmy - DTS ¢ ) = 0, 1.30)
Sh TS S TS S

h

Les conditions de premier ordre de la maximisatiomprofit par rapport aux qualités sont :

¢(sMlL-F@™)={pr -c(s") (@™ ‘Zf’: fpm —osm @M 22 (1.32)
Sk s
1fam amy _ Am —_[nM_ m Am agm_ am agm
¢(sF@E™-F@E™]=—1p" -c(s )]{f(e )5 1@ )aﬁm}
O A Gl Yok 133

os"
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Les conditions (1.32) et (1.33) donnent pour laliguadupérieure et la qualité inferieure
respectivement, I'égalité entre le colt margindhaatecette marginale d’'une augmentation
de qualité. Lorsque nous comparons l'effet d'ungnaentation de la qualité supérieure
avant fusion donné par (1.28) a celui d’aprés fusionné par (1.32) nous constatons que la
recette marginale d’avant fusion et plus élevée aple d’aprés fusion. Donc la qualité

supérieure d’avant fusion est plus élevée que aBlpres fusiong® >s™). Par contre

lorsque nous comparons l'effet d'une augmentatienadqualité inférieure avant fusion
donnée par (1.29) a celui d'apres fusion donnée(Jh&B) nous observons que la recette
marginale de cette augmentation de la qualité ieiée d’avant fusion est moins élevée

que celle d’'aprés fusion. La qualité inférieurevadiat fusion est plus basse que celle
d’aprés fusion ¢° < s™). La dispersion des qualités avant fusion est gius élevée que

celle d’apres fusion.

Pour l'intuition de ce résultat notons qu'avantidms pour réduire l'intensité de la
concurrence les firmes se différencient en augmenéaur différence de qualité. Tandis
gu’apres fusion, une faible dispersion des qualitémplique pas une intensification de la
concurrence en prix puisque la firme fusionnée ghrem compte cette externalité dans ses
choix de prix et de qualité. Nous illustrons ceaultsd en annexes pour une fonction de colt

spécifique (annexes 1.2 et 1.3).

Pour une distribution uniforme desur[01], les prix qui maximisent ce profit sont :

ph :ShT(Sh)’ (134)
P =ST(S)_ (1.35)

Par voie de conséquence:

L zg{Hc(snrz—cgns )]etgm =1{1+C(Sm)}
2 Sy~ 2 S
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La maximisation du profit par rapport aux qualidésne:

rremy — gm _ 1 C(Sr:n)_c(sm)
C(sT)=gm =21+ )OS ) | 1.36
(D) 2{ o } (1.36)
C(s™=gm+8" —1:1{C(Sﬁz‘cfm)+°(ﬁ:)} _ (1.37)
2] s -5 S

La firme fusionnée s'intéresse aux consommateurgimaux 8™ etd™ . Elle proposs.",
telle que le colt marginal de production de cettalitge soit égal au prix de réserve des

consommateurs marginaux de cette quad’l(é,‘;“):gm. La condition (1.37) peut se
réécrire comme'(s") =8" —~(1-8™). La firme fusionnée proposg, telle que le codt

marginal de production de cette qualité soit ieférau prix de réserve'(s") <8".

1.4.3 Planificateur social

Pour une distribution uniforme desur[01], la fonction de bien-étreBE, ) est:

[0, (@ - p)dg+ [L, (68 - p)do+[pi* - o(s))(G% - 8™) +[p" - c(s(L-6%).

Nous pouvons la ré- écrire de la maniere suivante :

g, =000+ 20— 1-Gycts,) - @ - D)cts).
Le bien-étre est maximisé lorsque :
pa° =c(s,), (1.38)
P =c(s). (1.39)

Les qualités maximisent le bien-étre quand :
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1+ ()
C(be)_l +8 (s° 2 S) 2{ w} (1.40)
e -8
¢(s®) = (0™ +8") =1{C(SE:2 _Cffbe) N C(sze)} _ (1.41)
2 2| s -5§ S

Les conditions (1.40) et (1.41) montrent que lesliggisasont optimales quand les codts
marginaux de qualité sont égaux a l'appréciatiorgdalité des acheteurs moyens des

produits.
Remarguons que les conditions de premier ordrelieis de qualité (1.36) et (1.37) de la
firme fusionnée et celles (1.40) et (1.41) du dleaieur social sont similairesNous

déduisons donc la proposition 1.3.

Proposition 1.3 Les qualités proposées par la firme fusionnée gmritiques a celles du

planificateur social.

Crampes et Hollander (1995) montrent que dansnlaschés de biens verticalement
différenciés sous I'hypothése de couverture tadalenarché, un duopole qui produit deux
qualités d’'un bien conduit & une forte dispersintreeces qualités par rapport a I'optimum
social. Nous montrons qu’un duopole qui produitxdgualités d’'un bien conduit a une

forte dispersion entre ces qualités par rappome fume fusionnée. Comme nous avons

prouvé que la firme fusionnée et le planificateacial choisissent les mémes qualités, nous

4 Comme dans la concurrence pure et parfaite ldfigiareur social demande pour chaque bien un pyad é
au colt marginal de production. Mussa et Roserg)Leontrent que dans le cas d’un continuum deit§sal
le monopole élargit le spectre de qualité par rapgpane concurrence pure et parfaite. Nous mostdamns le
cas de choix de qualités discrets que le monopdéeanificateur social font les méme choix delié.
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prouvons le résultat de Crampes et Hollander (19€#)s I'hypothése de couverture

partielle, c'est-a-dire lorsqu'il existe de conscateurs qui n'achétent pas

1.4.4 Effets de bien-étre lorsque les codlts sont varialde

Proposition 1.4 La fusion diminue le bien-&tre de tous les consoi®uns.

Preuve:

La Figure 1.2 donne la répartition des consommateavant et apres fusion

lorsqued™ >6° >8™ .

Avant fusion n‘achéte pas qualité inférieure guaktupérieure
g° 6°
| ? ? >
! o S
0 o" o" 1
Apres fusion n'achéte pas qualité inférieure dtéabupérieure

Figure 1.2.Répartition des consommateurs lorsque les colts/soiables.

Un consommateur avec uf< @°est indifférent entre les deux structures de marché
puisqu’il n'achéte ni avant et ni aprés fusion. thnsommateur avec u80[8°,0™]

achete la qualité inférieure avant fusion et n'éehgas aprés fusion. Un consommateur

® Crampes et Hollander (1995) suppose une couvertake du marché.
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avec unHD[?m,éD] peut acheter la qualité inférieure avant et ajwémn. Il préfére

acheter la qualité inférieure avant fusion si etlament siés® - p° =2&" - p" .Or

D _ .M
&°-p°=26"-p" si et seulement sif= % Nous allons prouver
D _ M _ m D _
qued > w Nous savons déja qdé :p—:n >p—'D =@°. Cela implique que
(s"—9") S S
m D _ ,m _ ~
p_:n S . Puisque nous sommes dans le&iaggd™,8°), alors :

s" s -9

32p_|m2 (p|D -p") _
s (8 -9

m

Un consommateur avec Lﬁ\D[éD,ém] peut acheter aussi bien la qualité supérieuretavan
fusion que la qualité inférieure aprés fusion. Mamme nous savons déja que : (i) avant
fusion, ce consommateur préfére la qualité supéieula qualité inférieure; et (i) ce
consommateur préfere la qualité inférieure aprémfua la qualité inférieure avant fusion.

Nous déduisons donc que ce consommateur préfepaalédé supérieure avant fusion a la
qualité inférieure aprés fusion. Un consommatewcawn 8= 6™ préfere strictement la

situation avant fusion a la situation aprés fusian il achéte la qualité supérieure avant

fusion a un prix par unité de qualité qui est ghible que le prix par unité de qualité aprés

D m
fusion p_g < p—:n )
Sh Sh

La méme analyse s’applique lorsg@& > 8™ > @ " et facilement nous obtenons les mémes

conclusions que précédemment.
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1.5 Applications numeériques

1.5.1 Fonction de codts fixes qui dépendent de la qualité

Nous supposons maintenant que la fonction de colg$orme suivante :

k

g(s):% , aveci =h,|,kO[2,k*] .

Pour les simulations numeériques nous prendeonrd0, k* =5 et 8 uniforme suf0l]

Les prix, les qualités d’équilibres et les paranstie préférences des consommateurs
marginaux avant fusion et aprés fusion sont regmeuent consignés dans les Tableaux
1.1 et 1.2 (voir annexe 1.5 et £.6)

Nous observons que le niveau du bien-étre dépetal plise en compte de I'effet conjoint

des ajustements de prix et de qualité apres futies.effets des ajustements de prix sont
connus et généralement pris en compte. Si la fusemronduit pas a des réductions de
co(ts considérables et a des gains d’efficiences dh hausse des prix aprés fusion réduit
le bien-étre total. En effet, les dernieres colorohes Tableaux 1.1 et 1.2 montrent que la
baisse du bien-étre des consommateurs est plusedigie les gains additionnels de la firme

fusionnée.

Par contre les effets sur le bien-étre total ¢iest@ments de qualité sont moins preévisibles.
Lorsque les codts fixes sont supposés récupérdbléableau 1.4 indique que la baisse du

bien-étre avec les ajustements de qualité estgge que celle sans les ajustements de

® Les résultats obtenus sont identiques a ceux detaM1993) ol sont déterminés les prix et lesit@sal

d’équilibres d’un duopole lorsque les colts soxgdiou variables.
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qualité (voir annexe 1.8). Qésultat s’explique par le fait que la fusion réduia fois le
niveau et le nombre de qualités lorsque seulsdésalépendent de la qualité. En ajustant
la qualité, celle-ci diminue alors que le prix pauité de qualité ne change pas. En tenant
compte de [l'ajustement de qualité, nous observons baisse du surplus des
consommateurs et une hausse du profit des firmegudtement de qualité se fait au
détriment du bien-étre total puisque la baisse wplgs des consommateurs est plus
considérable que la hausse de profit des firmes.

Donc I'ajustement conjoint des prix et des qualitds d’'une fusion horizontale lorsque

seuls les codts dépendent de la qualité augmenfeerk® de bien-étre par rapport a
I'ajustement des prix seuls. En tenant compte @edtement conjoint aprés une fusion, le
bien-étre devrait baisser plus par rapport a laasin ou les qualités sont supposées

exogenes ou données.
1.5.2 Fonction de codts variables en quantité

Nous supposons :
sk .
C(ai,s) = qc(s) =q, ?I' aveci =h,l ’kD[Z’k*]'

Pour les simulations numériques, nous prendronsrere=10, k* =5 et  uniforme

sur[0]] .

Les prix, les qualités d’équilibres et les paraegtde préférences des consommateurs
marginaux avant fusion et aprés fusion sont regmeuent consignés dans les Tableaux
1.5 et 1.6 (voir annexe 1.9 et 1.10).

L'analyse du bien-étre au Tableau 1.7 indique guiedisse de bien-étre avec l'ajustement

conjoint des prix et des qualités est plus faible gelle avec ajustement des prix seuls
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(annexe 1.11). La fusion conserve le nombre dettéwide produits et augmente le niveau
de la qualité inférieure. Donc I'ajustement desliggg augmente la qualité inférieure et

diminue par conséquent le prix par unité de quatitérieure. Nous observons une hausse
du surplus des consommateurs et une hausse du gesfifirmes aprés ajustements. Les
ajustements de qualité ne se font plus au détrichebien-é&tre total.

Donc I'ajustement conjoint des prix et des qualiéés d’'une fusion horizontale lorsque les
colts variables dépendent de la qualité diminuec darperte de bien-étre par rapport a
I'ajustement des prix seuls. Dans ce cas tenir terdps ajustements de qualité réduit
moins le bien-&tre comparativement a une situaiioles qualités sont supposées exogenes
ou données. Notons que ce résultat est contraicasau seuls les codts fixes dépendent de
la qualité.

1.6 Conclusion

Nous avons analysé la fusion horizontale d’un digperticalement différencié sous deux
hypotheses sur les fonctions de colts. Dans uni@réemps, nous avons Suppose que
seuls les codts fixes dépendent de la qualité s dansecond temps nous avons supposeé
que ce sont les codts variables qui dépendent dedhité. Dans le premier cas la fusion
entraine I'élimination d’'une des qualités, la ré&thrc de la couverture des marchés,
'augmentation des prix et la diminution du bieneétDans le second cas, aprées fusion le
nombre de qualité est conservé et les qualitésielsosont identiques aux qualités d’'un
planificateur social. Nous avons montré aussi guiision conduit & une réduction de la
dispersion entre les deux niveaux de qualité. Cagrarapres fusion, la firme maintient des
prix beaucoup plus élevés que ceux du duopole.uCa gour effet de réduire le bien-étre

total.
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L’évaluation des effets de bien-étre d’'une fusienpnend généralement pas en compte les
ajustements de qualité qui font suite a la fusias résultats indiquent que ne pas tenir
compte des ajustements de qualité surestime ouestinse les effets de bien-étre selon la
structure de colts de l'industrie. Si la fusioniea ldans une industrie dont les codts sont
essentiellement fixes comme les industries a fartensité de R&D (télécoms,

biotechnologies), ne pas tenir compte des ajusteda qualité sous-estime la perte de
bien-étre aprés une fusion. Par contre si la fusidieu dans une industrie ou ce sont les
colts variables qui dépendent de la qualité (sesvet transport) ne pas tenir compte des

ajustements de qualité surestime la perte de liren-é

Cela suggére que les fusions sont trop souvenptzee dans le premier cas et sont trop
souvent rejetées dans le second. Dans la pratgueffets de qualités sont négligés quand
on fait 'examen des effets de bien-étre d’'unedunsiAux termes de certaines lois de la
concurrence comme la Loi canadienne, tous les ghansien-étre peuvent constituer une
défense au terme de I'article 96 de la Loi surdactirrence. Nos résultats montrent gu'il
est aussi important de tenir compte des ajustendentgialités dans I'analyse d’une fusion

pour avoir tous les gains d’efficiences.



CHAPITRE 2

Bundling and Complementarity
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2.1 Introduction

Many products are consumed in combination with og@ducts to form a complete
system. For example a computer system containssg lo@it and a monitor, a stereo
system includes an amplifier and speakers. Compgsradrthe system, when produced by
different firms can be made compatible or inconigatiA component is incompatible with
components sold by another firm, if it cannot beeasbled with them to form a usable
system. Firms’ strategies in regard to compatibdite closely related to strategies in regard
to bundling. Bundling is a practice under whichranfoffers to sells a unit of one product
on condition that the buyer commit to purchase fioim a fixed quantity of a another
product, or all his requirements of another prodiitie difference between bundling and
incompatibility is that under the former a buyerkafndle may still be able to combine
components produced by different firms to creasystem with characteristics that match

his preferences more closely than any bundle affbyeproducer*

The early literature sees bundling as a tool taesehprice discrimination [Burstein (1960),
Stigler (1968), Adams and Yellen (1976), Schmaler(4884), and McAfee, McMillan and
Whinston (1989)]. Heterogeneity in consumers’ vabare frustrates the seller’s ability to
capture the entire consumer surplus. Bundling reslube heterogeneity in reservation
prices. This allows the seller to capture more aorex surplus. Burstein (1960) shows how
the results of perfect discrimination can be appnaxed by bundling. Stigler (1968) and
Adams and Yellen (1976) show how bundling enhapecefits when the reservation values
of the components are negatively correlated. Sabmsake (1984) considers the entire class
of Gaussian demands and shows that bundling makessible for the seller to extract a
greater portion of potential surplus when demands wuncorrelated, even positively

correlated. McAfee, McMillan and Whinston (1989pyide general characterization of the

! This may require that the buyer discard one oreneomponents contained in a bundle that he purdhase
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circumstances in which bundling is an optimal smgt for a multiproduct monopolist.
They show that mixed bundling, i.e. the individgabds as well as the package are sold, is
always an optimal strategy when reservation valoethe various goods are independently
distributed in the population of consumers.

A second reason for bundling is leveraging of magaver that exists in one market into
another market [Blair (1978), Schmalensee (1982)¢ idea is to prevent firm to compete
in the market for the component that can be suppma@mpetitively. This theory has come
under heavy attack from the Chicago School ecortsrfiisrector and Levi (1956), Posner
(1976), Bork (1978)], who have argued that a motispwill not bundle to foreclose a
competitive industry. The reason is that bundlimgdrs profits by reducing the demand for
the monopolized component.

Whinston (1990) and Nalebuff (2004) examine the i bundling as an entry deterrent.
Whinston (1990) shows that the Chicago Schooltgisiin of leveraging monopoly power
from one market (say mark&? to another (say markBt) applies only if marketB is
perfectly competitive, or when neithér nor B can be consumed alone. He proves this
result for the particular case of a firm that ie t#ole producer of a componeht of a
system which would also include a componBnHe shows that the monopolist Andoes
better by not bundling than by committing to a biingistrategy that evicts its rival firm in
B from the markét This happens because if the competitor is inactbales oA are
lower. However wherB is supplied by an imperfectly competitive industrywhen one
component vyields utility even when not consumed cwnjunction with the other
component, bundling to exclude can be profitablaleNuff (2004) re-examines the role of
bundling as an entry deterrent. He shows that juradling is more profitable for an

incumbent even if commitment to bundle is impossifdlhis is the case if the entrant can

2 The proposition 3 of Whinston (1990)
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enters only in one market. The intuition is that #mtrant must compete for consumers in
the other market as well since the incumbent offgre a bundle. This greatly reduces the
profits of the entrant. Nalebuff (2004) shows ttreg gain from entry deterrence (whether

the entrant effectively enters or not) largely eedsthose from price discrimination.

Matutes and Regibeau (1992) and Economides (1988he the basic framework to the
case of duopoly where both components are prodbgetivo firms. They assume that
competition takes place between firms. They showat thundling is dominated by
component selling. This result is due to two eBecbarket size effect and a softening of
price competition. Component selling increases mlobenber of systems that can be
assembled. This enables consumers to obtain a system clostheir ideal specification
and yields larger demand. Component selling alsakems price competition because a
decrease in the price of a component by one figresses the demand for the own system
where all components come from that firm, and fog mixed system where one of the

components is from the rival firm.

Bundling may also enhance profits by enabling eogree of scope in production and
distribution. Salinger (1995) introduces the rofecost savings to interact with demand
effects. He offers a graphical representation efdablvantages of bundling when there are
such economies. By comparing graphically the denfanthe bundle and the vertical sum
of the demands for its components, he proves thenwundling does not lower costs,
bundling tends to be profitable when reservatiolues are negatively correlated and high
relative to costs. But, if bundling lowers costdends to be more profitable when demands

for the components are highly positively correlaa@d component costs are high.

The choice of compatibility in imperfectly competé settings have been investigates by
Chou and Shy (1989), Matutes and Regibeau (198%h& case where each firm sells a
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different component. Matutes and Regibeau (198&)nBmides (1989, 1991), and Einhorn
(1992) have looked at the case where each firmscgply all the components. In most
models, compatibility increases industry demand prafits. Economides (1991) is an
exception. He shows that for firms supplying allmpmnents, compatibility is more
profitable when the demand for the system increadesconsiders a model where the
market for one component (say markgtis a duopoly, and the other (say marBgtis
monopolistically competitive. He argues that whiea &ddition of a new variety & leads

to little or no increase in the demand for the exysAB, the profits of the two producers of
A are higher under incompatibility. By contrast, whbe addition of a new variety &
increases the demand for the sys#&B) the profits of a firm of the duopolist are higher

under compatibility.

This paper analyzes bundling in markets where coessi demand a system and each
system is composed of two components (e.g. hardaradesoftware). There are two firms.
One firm called firm 1 is the sole producer of cament calledA. It also produces a
component calledB. The second firm called firm 2 produces oldy The quality ofB
produced by the two firms need not to be necegsiud same. We ask first whether or not

firm 1 is better off bundling the two componentatth produces. We also look at welfare.

Our model differs from those of the aforementiomedhors in the following ways: (i) it
examines the case of bundling where consumersegarate the components and use them
in conjunction with rival’ component; (ii) we comgr components differentiated in quality;
and (iii) we endogenize the quality of the compdn@oduced by both firms and we ask
how firms choose quality when one of the firms nm@yt for bundling rather than

component selling.

3 FromAA andBB to AA, AB, BA andBB
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We show that firm 1's bundling decision dependgstenrelative quality of the component
produced by both firms. We prove that firm 1 eahigher profits by sellingA and

B separately than selling the system as bundle wisggroducB is of higher quality than
that of its rival. On the other hand if firm 1’'smponentB has the lower quality, then the
bundling strategy yields more profits than comparsatling. The intuition is simple. The
profitability of component selling depends on tledative increase in the demand fér
compared to the losses incurred due to competitidd. Component selling leads to an
increase in the demand foA through sales with rival's component Bnwhen the
monopolist produces the higher qualityBaf Conversely, component selling yields no
increase in the demand fArwhen the monopolist produces the lower qualiti3 ofThese
results are in line with Whinston (1990) and Masuéed Regibeau (1992), who examined
the case where components are not vertically @ifféated. In contrast to these studies, we
examine the case where buyers can combine one cempof a bundle with another
component purchase from another firm. We also statvbundling always reduces social

welfare.

The plan of the paper is as follows. In section & introduce the notation and formalize
the basic assumptions. In section 2.3, we deterthimeange of possible selling strategies.
In section 2.4 and 2.5, we compare the compondimigstrategy to the bundling strategy
under different assumptions about qualities. Irtiee2.6, we perform a welfare analysis.
In section 2.7, we investigate the endogenous chgeality choices with a quadratic cost
function. In section 2.8, we give antirust implioas and we conclude.

2.2 The Model

There are two firms, denoted 1 and 2 and two prizddenotedA andB. Firm 1 sells the
products A andB, whereas firm 2 sells ong. The quality ofB need not to be the same

for both firms. Quality means reliability, i.e. thpeobability that the component will not
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break down. ComponenA has zero probability of breaking down, componBnhas
positive probability of breaking down. Let, denote the probability of breakdown tiBe
component with the lower reliability, and let, denote the probability of breakdown the

B component with the higher reliability(, > a, ).

We assume thah is produced at zero marginal cost and zero fixesi.cComponenB is
produced at a constant unit cost that dependssaeliibility. We assume the cost Bf to
be:

C(q,a) =qc(a),
whereq and a denote respectively the quantity and the religbiAlso, we assume that
c(a)=20,c'(a) 2 0,c"(a) =0 for alla . Convexity of the unit cost function implies:

acla,)-a,c(a )>0. (2.1)

We note byP,; , the price of the complete systéB,, | D{H,L}. If the components of
the complete system are purchased individually, tive price of the complete system is
the sum of the prices of the individual componetttaf is P, + P, | O{H,L}. Else, the

price of the complete system is the bundle @Pige where GI represents the

bundleAB, ,1 O{H, L}.

Consumers who have Mussa and Rosen (1978) preésraterive utility only from the
system; i.e. they derive utility only when they ws® unit of A in combination with one
unit ofB. They can, however, combidewith a unit of B of any quality. Consumers are

indexedd, whered is uniformly distributed of0,1] . When none of the components breaks

down, consume# obtains utility &; if one component or both components break down hi

utility is zero.
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When components are sold separately consumershcarse between two systemaB,,
andAB_, where AB,, contains one unit oA and one unit oB of reliability a,, and AB,
contains one unit oA and one unit oB,_ of reliabilitya, . We assume that the reliabilities

of B, a,, anda,, are common knowledge.

Consumers are risk neutral. They maximize expesteplus. Therefore, when firm 1 sells

the components separately the following individuationality constraintgl jand the self-
selection constrain§ )must be satisfied for the consumer who purchases Bt
components with the higher reliability:

a,0-Py 20, (Iy)

0,0-Py 20,0-P, . (S,)

For the consumer who purchasesBmwomponent with lower reliability, the following

constraints are met:

a 0-Py 20, (1)

aHH—PABH <aLH—PABL. (S)

This means that when firm 1 sells the componenparsgéely, consumef chooses the
componenB that maximizes his expected surplus:
a,60-P. . 1 O{H,L}.

We indicate by§the preference parameter of the consumer who iffeneht between

purchasing the higher quality systemAR,) and the lower quality systemAB ). The

consumer indexed is indifferent between purchasing the lower qyaditstem @B, ) and
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_ ~ Py, —Pug _ Py ,
not purchasing at all. Therefore we ha#ee ——— and @ = . Figure 2.1 below

a, —a, a,
displays market areas of each system:
| >
! o S
0 g g 1
Buy nothing AB_ AB,

Figure 2.1.Market shares under component selling

The demands foAB,, andAB, are respectively:
DS =1-6, (2.2)
and

D’=6-6. (2.3)

2.3 Selling Strategies

We consider in turn two cases. Case 1 is where firproduce® andB, and firm 2

producesB, ; Case 2 is where firm 1 producgsand B, and firm 2 produce8,, .

In case 1 firm 1 can choose among five strategies:

0] sell A and B, separately;

(i) sell the bundleAB, only;
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(i)  sell A andB,, separately and sell the bun@B, at a price lower than the sum
of individual prices (mixed bundling);
(iv)  sell B, and the bundleAB,, ;

(V) sellA and the bundI&B, .

We note the following: strategy (ii) is equivald@otstrategy (iv) because no one buggs
alone, that is both strategies yield only a demfmmd\B, . The same applies to strategy
(iii), which is equivalent to strategy (v), becauwsmsumers who wanfB,_ need only to

purchase\ from firm 1. Strategies (iii) and (v) yield onlyeohands foA andAB, .

Thus, it is sufficient that we compare strategigqi(), and (iii).

Similarly we can show that under case 2 the onigtagiies to consider are: (i) selliny

and B, separately; (ii) selling the bundl&B,_ only; and (iii) sellingA and B, separately

and selling the bundi&B, .

We now show the following lemma:

Lemma 2.1 Component selling (strategy i) yields the sameigrats mixed bundling

(strategy iii).

Proof:

4 According to Adam and Yellen (1976) the first #arenarketing strategies refer respectively to pure
components strategy or separate selling stratggy(re bundling strategy?B) and mixed bundling strategy
(MB).
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Case 1

The profits of firm 1 under component selling are:

=[Py + Ry —c(a,)](1-8) + P (6 -6) | (2.4)
The profits of firm 1 under mixed bundling are:

m'"™ =[Peyy —c(@,)Dgy +[PX"” +PY® —c(a,)]DE"° + P"D["™. (2.5)

whereDJ? and P} respectively denote the demand and the pricéhtobtindleAB,, .

If P} > P +P; thenDY; =0. That is, nobody buys the bundle. Therefore:
m" =[P + P —c(a,)IDJ® +P"D/"™ . (2.6)

Thus strategy (i) is equivalent to strategy (iii).

If PY° <P’+P>, we havD}® = 0 That is, nobody buys component andB,
separately. Those who waiB,, buy the bundle, those who waAB, buyA from firm 1
and B, from firm 2. Therefore:

m"™® =[Py —c(ay,)]Dgy +PY°D"™ . 2.7)

If we define the implicit price oB,, as:P"® = PM® —PM® (2.7) can be written as:

e <[ + P ~c(a, )|DLE + PLD.
This shows that component selling (2.4) yields shene profits as mixed bundling (2.7),
when P8 is defined as the sum of individual componentegsi®S + PS). This proves

that mixed bundling strategy cannot be more prolgdhan component selling.
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Case 2

Firm 1’s profits under component selling are:
m =[Py +P° -c(a)ID; +PDy (2.8)
whereDS and D are defined by (2.2) and (2.3).

With mixed bundling profits are:
m" =[Pe” —c(a)IDg +[P"® + R —c(a )ID"™ + P"D". (2.9)

If PY® > P"® + PM®, clearlyDY® = 0. That is nobody buys bundle. Therefore:
m"® =[Py"° + P —c(a)]D" + P"D;". (2.10)

Thus, strategy (i) is equivalent to strategy (iii).

If PY® < P"® + PM®, thenD*® = 0. Therefore:
m"® =[P4® —c(a,)]Dg’ + PY°D/®. (2.11)

It is obvious that7z"® = 7z; when PY® is the sum of prices of individual components

prices PS + P°).

From Lemma 2.1, it follows that a complete discoissof strategies only requires a
discussion of the choice between component sedimypure bundling. All forms of mixed
bundling are irrelevant because of the complemiwntaxf components. For example

consider case 1, where firm 1 produéesandB, and firm 2 produceB . Under
component selling (strategy i), consumers who waBf, buy bothA andB, , and those
who want AB_ buy A only from firm 1. Under mixed bundling, consumevho want
AB, can either buy botA and B, separately or the bundiB,, and those who want

AB, buys A only from firm 1. Both strategies yield a simidemand for the systeAB,, .
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We now compare the profits from component sellingl dundling first for case 1 and

second for case 2.

2.4 Case 1. the producer ofa alsoproducess,

2.4.1 Component selling

The profits of firm 2 under component selling are
m =[P® —c(a,))(6 - 6). (2.12)
The profits of firm 1 are given by (2.4).

When both firms choose prices simultaneously, thetysfy conditions (2.13), (2.14) and
(2.15) below:

o) e
6 a, ay,
ps = Tu a0, c(a,) , Bay +a,)c@y) | (2.14)
2 3 6a,,
ps = ﬂ{C(aH) +20(0/L)] (2.15)
3| ay a,

Firm 1 sellsA to all consumers and selB, only to those with high reservation prices.
Firm 2 sells B, only to consumers with low reservation prices. Wate that Py is

decreasing ina,, and increasing ia, . We also note thaP; is increasing ina,, and

® When the quality ofB is the same for both firms, firms’ profits are §@me under component selling and
bundling. Indeed under component selling, Bertraohpetition leads to a unique equilibrium wheregsi

equal unit cost for producB and componentA is priced as if firm 1 was selling a bunddB. Since
nobody buys3 alone when firm 1 bundles, firm 2 makes zero puafiler both strategies.
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decreasing ir, , and thatP® is increasing in both,, anda, . In contrast to the standard

model of vertically differentiated duopoly, firmraises the price oA and lowers the price

of B, to induce firm 2 to lower the price Bf . SinceB has no value withoud, firm 1

usesA to extract consumers’ surplus from the sysédin

Conditions (2.13), (2.14) and (2.15) imply

5= g{eﬁ c@y) , 2c(aH)—c(aL)] (2.16)
6 ay, a, —a,
and
ézl[MwaH M} (2.17)
3| ay a,
Therefore,
1_;,;:1{1;(%)_c(aH)—c(aL)_ c(@y) }
2 a, a, —a, a, —a,
and

H

5-8 :1{‘% 20(@y)-c@) _c(@u) _,, C(UL)}_
6 a, —a, a, a,

2.4.2 Pure bundling

When firm 1 bundlesA andB,, , no one purchas&; . Firm 1's profits are
m° =[Py —c(ay))(1-Oay) (2.18)

R , L
i @, is the preference parameter of the consumer whadigferent

ay

whered,,, =

between purchasing the bundB, and not purchasing at all.
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The profit maximization price satisfies:

a, +cla
F,GH:Hz(H), (2.19)

Observe that the price of the bundle (2.19) isshen of the component prices given by
(2.13) and (2.14). This means for given qualitthe, decision to bundle does not affect the

price of the system. The intuition is that bétlandB,, are required to put together to form
the systemAB, and firm1l has a monopoly over the sys#B) . Therefore firm 1 offers

bothA andB,, separately or as a bundle for the same pricendi@on (2.18) implies:

QH=1P+5ﬁQ}. (2.20)
2 a,

Proposition 2.2 When firm 1 produces the higher quality versionBaf (i) the bundle

price equal the sum of component prices it woulduseler component selling; and (ii)

under bundling its profits are smaller than undemponent selling.

Proof:

By virtue of ¢"(a) >0(see condition 1.1), we havé >@,, >6. Thus, we can rewrite
(2.18) as:
75 = [Pay = (@)1= Beyy) =[Payy — (@, 1A= 6) + [Py —c(@,)(6 - 6oy, (2:21)

SinceP? + P = P,,,, the first term of (2.4) is the same as the tigstn of (2.21). By virtue
of (2.16) and (2.20) the second term of (2.4) canvitten

aLC(aH ) —ay C(aL)
3a (ay —a,)

P36 -8) =P ], and
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a.clay)-aycla,)
3a,(a, —a,)

[Pay —c(@)I(8 = 8,) =[PES — (@)l ].

Therefore component selling is better than bundiirand only ifP? >[P,,, —c(a, )]i.
ay

Which requiregLC(aH)_aHC(aL) >0. The latter holds by virtue of(a)> .0This
L

proves the proposition.

Figure 2.2 displays market shares under compordinigsand bundling.

Bundling Buy: nothing AB,
B
| ? >
! )
0 7 6 1
Component Selling Buy: nothing AB, AB,

Figure 2.2.Market shares under the two regimes when firm HycesB,,

Figure 2.2 shows that when firm 1 sells its compdsieseparately, it sell& and B, to
consumers witf [ (1—5) and A alone to consumers wigh] (5 —8) . By contrast when
it bundles, it sellé\B, to consumers withd (1-8,,,) . To find which strategy dominates,
we must compare the extra profits from bundling tieault from selling bothA and B, to

consumers witﬂD(é—?GH), to the losses from not sellingh to consumers with
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60(6 -8) . The extra profits from bundling af&,, - c(a,,)J(6 - 8,) , while the losses
from bundling areI:DAS(§ - 6) . Therefore separate selling is better than bugdfiand only
if:

PR (8 = 6)>[Poy (@16 ~ Bsy,)

This condition is met when the production costaswex in reliability.

The intuition behind proposition 2.2 is straightfard. A switch to bundling from
component selling narrows the demand for compofenhich costs nothing to produce, at
the same time it increases the demand for compoBgntvhich costc(a,, )to produce.
Also it reduces the number of systems that canubeéggether. But to increase the demand

for B, , firm 1 needs to increase the reliabilityByf, in order to decrease tipeice per unit
of reliability. Firm 1 can then capture the former consumersA®,_ that have a higher

valuation of the system. But when the unit costasvex in quality, it is not profitable to

do so becaus8,, becomes very costly compareda
2.5 Case 2: the producer ofa alsoproducess,

2.5.1 Component selling

The profits of firm 1 and firm 2 are now:
7 =[P +PS —c(@))(6 -6)+PL (1-0), (2.22)

s =[P$ —c(a,)I(1-8). (2.23)

When both choose prices simultaneously we obtain:

P} = [2a), +a, ~2c(a,) ~c(a)]. (2.24)
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P =2 (2@, ) o) -, +a]. (2.25)

I:)LS :%[C(GH)"'ZC(GL)_UH +aL]' (2.26)

In comparison to the case when firm 1 s&8d (see 2.13, 2.14, and 2.15), we find that the
price ofA is higher and the prices @&, and B, are lower. This comes from the fact that

firm 1 sets a higher price foA to capture surplus from consumers with high restéym

prices for the syste®B,, . Then both firms lower the price of their compotigrto avoid

an excessive increase in the price of syst&B)s andAB, . °

2.5.2 Pure bundling

If firm 1 bundles its profits are:

m° =[Py —c(a, )](1_§GL)’ (2.27)
where &, :i-_& is the preference parameter of a consumer indiftebetween
aL

purchasing the bundkeB, and not purchasing at all.

Consumers, who desire to purchase the higher guatgtemAB, , must purchasB, in
addition to the bundI&B, and then discar, . Those who do so must hagesuch that:
a,0-P, -P, 20 6-P,. (2.28)

The preference parameter of a consumer indiffdsetween purchasin@,, in addition to

AB, and purchasingAB, alone is:

® We assume(a) to be sufficiently low to justify the existence atuopoly in markeB .



_ P,
B, =—t—.
a, —a,
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(2.29)

If there exist consumers who purch8gein addition toAB, , their demand is1-6,, .

Therefore firm 2’s profits are:

ﬂ;B = [PHPB _C(aH )](1_§H )

Maximization of (2.27) and (2.30) with respect tcps yields:

a. +cla
PGL =2 ( L) )
2
pPB — a, —a. +C(a|_) .
H 2
PB
Thereforeg,, = R -1, c@w)

a, —a, _E 2ay _aL).

The latter is smaller than one when:

a,-a_zc(a,).

(2.30)

(2.31)

(2.32)

(2.33)

(2.34)

Condition (2.34) must be satisfied for firm 2 ton@n in the market. The l.h.s. of (2.34),

(a, —a.) is the difference in values of systendB, and AB_ for the consumer for

whomé = 1 If the consumer withd = Idoes not purchas, , then no other consumer

purchase8,, . The demand foB,, is positive only when condition (2.34) holds.

Equilibrium profits for firm 1 and firm 2 are resgeely:



a7

7778 = [aL _C(a'|_)]2
1 4a|_ )

[ay —a —c(ay)l?

PB _ d(ay —a.)
" =90

if ay —a_ zc(ay)

else (2.35)

We now show the following:

Proposition 2.2 When firm 1 produces the lower quality versiorBaf(i) the bundle price

equal the sum of component prices it would set undmponent selling; and (i) under
bundling its profits are higher than under compuoingelling.

Proof:

We already know that the price of the systB) is the same whether or not firm 1

bundles. The consumer who is indifferent betweerthmsing AB_and not purchasing at
all is the same under both regini@s= 9L). Indeed from (2.24) and (2.26), we find

S S
Tl i{1+ M} , and from (2.31) we finé,, = Fo :1[1+ M}
a, 2 L a2 a,

0=

Therefore the demand foA under component selling equals the demand Aounder
bundling. The demand foB, under component selling is smaller than the denfang,
under bundling a§—§<l—§GL. Consequently, the demand of bund® is higher

under pure bundling. Thus, firm 1's profits are Heg under bundling than under

component selling. This proves the proposition.
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Figure 2.3 illustrates the point.

Bundling Buy nothing AB_
gGL gH
| ? ,
| ) ¢
0 6 6 1
Component Selling Buy: nothing AB, AB,

Figure 2.3.Market shares under the two regimes when firm tlycesB,

The intuition is as follow. We already know thatngmonent A is mandatory for all
consumers. By bundling andB, firm 1 makes componer, mandatory as well for all
consumers. This increases the demandfobecause consumers who likeB, must
purchaseAB,_ to getA. Those who likeAB, demand the same quantity of that system

since the price is the same under component sallagbundling. Therefore, the profits of
firm 1 are higher under component selling than vraael bundling.

The findings for cases 1 and 2 can be summarizetblesvs. Firm 1 never finds it
worthwhile to bundle in order to reduce the levelcompetition in market foB, when
doing so narrows the market f&r The reason is that sinc® is essential for all systems

(AB, andAB, ), firm 1 benefits from competition i by way of its sales & when it

produces,, . On the other hand when it produ@s component selling brings no increase
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in the demand foA. It may in fact reduce the demand Byr. Therefore component selling

is dominated by bundling, which may lead to exdnsif the rival.””®

2.6 Welfare Analysis

Now let us see how consumers’ surplus and totafaneslare affected by the selling

strategies. In all cases (case 1 and case 2)effe following:

Proposition 2.3 Consumers’ surplus and social welfare are highedamcomponent

selling than under bundling

Proof :

Case 1firm 1 producesA andB, .

When firm 1 sells the components separately, comssiraurplus, denote@S®is:
1 6
CSS = [(aHe— Py -P)d6+[(a 6-P2 -P2)d6,
6 6

Total welfareSWeis:
SW° =CS*>+71> + 17, .

When firm 1 bundles consumers’ surpl0§™®is:

" Our results are also in contrast to Choi (2003p whowed in an asymmetric information setting tat
monopolist will choose to bundle a product of elishled quality to one of unknown quality by consusne
only if for the latter the monopolist produces alify higher than rivals’.

8 Remark that when costs of quality improvement fiaced, the result is straightforward. The monopolis
chooses bundling to foreclose its competitoB inindeed, as proved by Diallo (2004), for symmaetric
distribution of consumers’ taste for quality, themopolist prefers to produce only one variety cfyatem
when costs of quality improvement are fixed. Sowwaild like to eliminate the others varieties frohet
market.
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1
CS™ = [(a,6~Py,)d6.
éGH
Total welfareSW™® is:

SW™ =CSP® + 758 + 11®

Figure 2.2 shows that a switch to bundling from ponment selling makes consumers with

6010,0] indifferent because they don’t buy under both megi. Consumers with

00[8,8,,] prefer component selling because they have pesitivplus under component

selling, while they don’t buy under bundling. Comsars with 9D[§GH,§] prefer
component selling because their surplus under caemgoselling is higher than their
surplus under bundling (see appendix 2.1). Finadlysumers With?D[§ ljre indifferent
because they buyAB, at the same price under both strategies. Theretmesumers’

surplus is higher under component selling than ubdadling. As firms’ profits are higher
under component selling, we conclude that totafavelis higher under component selling

than under bundling.

Case 2firm 1 producesA andB, .

The price of the systerAB, is the same under both regimes. Thus those whairactpe

system AB, are indifferent. Those who acquire the systé&B, under bundling must
purchase bothAB,  andB, . By virtue of revealed preferences we know thaséhwho

acquire AB, under component selling must be better off. Sificas’ profits are also

higher under component selling, we conclude thial toelfare is higher under component

selling than under bundling.
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2.7 Endogenous Quality

We now consider the two-stage game where in tisé $tage firms simultaneously choose
qualities, and in the second, one firm determirnes delling regime and both firms set
prices. A solution of this game is a set of equilibh qualities and prices. We assume that

unit cost of quality is:
a,2
c(a)=—.
(a) 5
If both firms choose the same quality and firm Eslmot bundle, Bertrand competition
leads to a unique equilibrium where prices equ#l eost for producB. Therefore firm 2

will want to weaken Bertrand competition by settandifferent reliability foB than firm1.

We already know that a certain equilibrium with twetive firms requires firm 1 to
produce the higher quality 8f. Otherwise firm 1 bundles and firm 2 may be exetlid/Ve
also know that when firm 1 produces the higheriguaf B, component selling dominates

bundling.

When the cost of quality is quadratic, the equilibr prices (2.13), (2.14) and (2.15) in
section 2.4 (components selling) are given by:

4635

: (2.37)

a a
P> ="L g, +7H 1. 2.38
=[] -

Firm 1 wants to choose,, as close as possibleapto induce firm 2 to lower the price

of B, , so it can useA to maximize its profits in markets fér and B. Thus, the gap in
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qualities must be smaller than in the conventialh@poly model where each firm produces

a vertically differentiated non system good.

By substituting these prices into profit functioasd maximizing with respect to qualities,

we get a nonlinear system of equations (of,,a, which is complicated to solve
analytically. When solving numerically, the firstder conditions with respect t@,, and
a, assuming (2.38-2.38), we obtain

a); =0.710102 (2.39)

a’® =0.35505. (2.40)
The corresponding prices and profits'&re

P> =0.1355; PJ =0.3456; P° = 0.08404

> =0.076329, /1, = 0.002486.

To show that these price-reliability combinationsnstitute a Nash equilibrium, we
establish that firm 2 has no incentive to “leapfrogn 1 and produce the higher quality of

B. If firm 2 “leapfrogs” firm 1, it may only selB,, to consumers who buAB, , discard

B, and then buf,, .

If firm 2 “leapfrogs” firm 1, and firm 2 and chocsea reliabilitya,, greater

thana; = 0.710102 its profits given by (2.28) become:

° Expressions (2.39) and (2.40) give the pair ofdadate equilibrium qualities. The second derivagiveth
respect to qualities are negative:

o’
(0ay )?

a°rm;
(0a,, )

a,=0.71010 = _02139S 0 and

a, =0.35505 = _00394S O

10 When we compute consumers’ surplus and social veeifader both marketing strategies, we find that:

CS % = 0.038165 CsS ™ = 0.03703 SW ® =0.117 ;. Sw ® = 0.111
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* a
[aH _O,S ( I;) ]2 . (a* )2
4( * S) if aH _aﬁ 2 ; ) (244)
a, —a
_— H H
‘.22 o0 else

When 1>a] > a,, anda] =0.710102 there is no positive value ofa;, for which

*\2
' a .
a, -as 2 % . Thereforez, =0. We can now state the following resuilt:

Proposition 2.4 The producer of component A produces the highelitguaf component
B.

We observe thaw =2a° anda); —a =0.35505. In the conventional duopoly model
where each firm produces a vertically differentiatenon system goods we

obtaina| =0.8195, a” =0.3987 anda} —a = 0.4208. We see thatr; —a’ is smaller

thana} -a?.

Conventional duopoly al =0.3987 a;, =0.8195
| ? ? >
! o S

Our set-up 0 a’=0. 35505 ai =0.710102 1

Figure 2.4.Endogenous quality choice

The gap in qualities is lower than the standardifomeaximization duopoly outcome. The

As proved in the previous section, consumers’ sisrphd social welfare are higher under separdiegséhan under bundling.
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reason is that in our set-up, firm 1 achieves &ebeixtraction of consumers’ surplus from
the system AB by intensifying price competition in mark&. Consequently, quality

differentiation in this market is tighter. Figuret2llustrates the point.

2.8 Final Remarks

We developed a model of quality competition andshewed that a sole producer of an
essential component of systems that combine twgooents chooses bundling, when his
produces the higher quality of components wherefdoes competition. The decision
whether or not to bundle is related to market esiten for the monopolized component
versus the narrowing of the market of the compotteat is offered competitively. The

monopolist chooses the selling strategy which pceduthe largest demand for all its
components. However, in the two-stage game whetieeitiirst stage firms simultaneously
choose qualities and in the second, the monop#iErmines the selling regime and firms
set prices, we show that the sole producer offerhigher quality of the component that is

supply competitively.

The results of this paper show that bundling camarftecompetitive by exclusion of rivals.
Then, this paper can be used to asses a propémiggaegarding bundling in market for
systems that combine vertically differentiated céampentary components. For example in
the Microsoft litigation, courts had to determinéether it was lawful for Microsoft to
bundle Internet Explorer with Windows. Microsoftdeminant in the personal computer
operating system market and faces competition & kfowser market. Since operating
systems and browsers are complementary, this ¢asappropriately our model if we

assume that the browsers are vertically differéediaOur results suggest the followthg

1 Absent the possibility that the rivals’ browserigiht later in the future become a substitute todperating
system, the presence of network externality, ardigiory pricing which otherwise lead to othersithmst
issues
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() the bundling strategy adopted by Microsoft impl that the quality of its browser
(Internet Explorer) is lower than the others browsg.g. Netscape Navigator); and (ii)
Microsoft leverages its market power from the maffke operating system to the market

for web browser.

In most of the studies on bundling there is norcteault about welfare effects. We found
that the welfare effects of bundling are clearlygatéere under the assumption of
complementarily. This establishes that an efficjgmesumption for bundling in markets of
complementary products where one product is pratibgea monopoly is unwarranted. In
an imperfect and asymmetric information world, bimgl may also be a signal for the
quality of the monopolist's component that is syppbmpetitively. Because we already
know that under some assumptions bundling takeseptanly when the monopolist

produces the lowest quality of the component thaffered competitively.

It is worthwhile to note that the results of thegyer must be interpreted under the following
simplifications: we ignored positive demand extdities (or network externalities) and we
assumed no cost savings result from bundling. Netvexternalities will increase the
profitability of component selling, while cost sags that result from economy of scope in
distribution will increase the profitability of bdiing. Finally, for future research, it will be
interesting to look at the case where each firmpbkep all the components necessary to

form the complete system.

2 The same conclusions apply to the Microsoft ltiijain media players.



CHAPITRE 3

Bundling in Communication Markets
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3.1 Introduction

Today consumers are offered telephone, high spednkt and television services by
cable operators and telecom companies. Cable operstpply broadband Internet access
and voice telephony in addition to their “traditedh video services. Similarly, telecom
companies supply telephone, video images and higfeds Internét Typically cable
operators and telecoms require subscribers to ttadie traditional service and they offer
add-on services for an extra payment that is lothan the stand alone price of these

services.

The purchase of all services from a single supjdiesaid to be convenient for buyers. It is
also said to be a deterrent to chdribecause disappointment with one service can be

compensated by satisfaction with another sefvice

Y In Quebec the dominant cable operator, Videotravides digital television, telephone and high-speed
Internet services with the coaxial cable technolegyle the dominant telecommunication company, Bell
Canada provides the same services with sateléitestnission and twisted paitoaxial cable is the kind of
cable used by cable TV companies between the coityramtenna and the user homes and businesses. It
carries broadband services for a great distanceff€o high speed Internet services, a cable opetates

a data network that operates over its hybrid fibeex (HFC) plant. A twisted pair is an ordinarpper wire

that connects home and business computers toléphtme company. DSL (Digital Subscriber line) intst
access provided by the local telephone company erbrexisting twisted-pair telephone lines into asce
paths for multimedia and high-speed data commupitsit So with satellite and twisted pair technodsgia
local telecommunication company can also supplyeskimd of services as a local cable operator.

2 The rate at which customer discontinues servineofiler to shift to competitor) - among high usage
customers, at the expense of profit margins: K&t#msell “Telecom bundling seem luring customers.
Grouping services together for lower prices bullmgalty, turn “churn” low. Study says “The Globedan
Mail, 29 September 2003, at p.138, citing Convecge@onsulting Group Itd study: The Battle for thertk
American Couch Potatoes, and referring to Cox Comaatiions, extremely low churn rate with the triple
play services of digital television, high speeaintt access, and local telephone services.

% On the other hand consumers can drop all servibes they are disappointed with one of them.
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It is believed that the traditional telephone opargrovides better telephone service than
the cable operator, whereas the latter providasibietievision. Both offer a similar quality
of high speed Interntt Consumers therefore have to choose, between |owelity
telephone combined with high quality televisioneoéfd by the cable operator, and higher

quality telephone with lower quality television eféd by the telephone company.

This paper addresses the following questions: (glem what conditions do suppliers
bundle? that is under what conditions does itt®al or more services as a package only? ;
(i) how does bundling compare to component sellmgerms of welfare? ; and (iii) what

attitude should competition authorities adopt tahsuch bundling?

There are no clear-cut results pertaining to theditability and welfare effect of bundling

as opposed to separate selling of components. Adard Yellen (1976), Schmalensee
(1982, 1984), Mc Afee et al (1989), and Whinsto®9Qd) show that under monopoly
bundling raises profits when variable costs areo.zétowever, the vast majority of

consumer services are supplied in non-monopolistigironments. Only few papers
[(Matutes and Regibeau, 1992; Economides, 1993;efswh and Leruth, 1993; Kopalle
and al, 1999)] examine the non-monopolistic caseralffirms have the option of bundling.
Theses papers assume horizontal differentiatiorsesf’ices and their conclusions are

numerical.

* Indeed cable telephony has some limitations: iedpesn’t work when there is power failure andpdout
when broadband demand (the ability of the userigw content across the internet that includes lditgs,
such as video, audio and 3D) is high. Also noasdlas are served by the POC since hybrid fibex ¢ld&C)
plants are expensive to install. Consequently auidit costs of providing services to additionaltousers are
higher for co-ax (HFC) technology than twisted geirthnology. On the other hand the television seroif
telecoms has also severe limitations in competiit) wable TV. It encounters some constraints due to
broadband transmission, to cities’ architecturesyéather conditions and it needs an installatiba aon
esthetical device, the dish.
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Economides (1993) considers a two-stage game amgssthat the Nash equilibrium is
mixed bundling rather than component selling. Because compeitisionore intense under
mixed bundling, a prisoner’s dilemma arises, tedirms would be better off if they could
commit not to bundle. Anderson and Leruth (1993)vslin a two-stage model that the
Nash equilibrium is both firms offer componentdiegl The reason is that firms fear the
extra degree of competition intrinsic to mixed blimgl Kopalle and al (1999) reconcile the
result of Economides (1993) and Anderson and Lef1®93) by incorporating the role of
market expansion on equilibrium bundling strategisey show that for complementary
components mixed bundling dominates componentngelinly when it creates a new

market for the bundle.

Matutes and Regibeau (1992) consider a game whetigei first stage there is a choice
between compatibility versus incompatibifityn the second and the third stage of the game
firms choose the selling strategy and prices raspdg. Matutes and Regibeau ask
whether firms would choose to make their produotsgatible and whether they would sell
their products as a bundle. For compatible compsnehey find that, depending on
consumer’s reservation price there can be two kofdequilibria. In the first, one firm

bundles and one firm does not. In the second, firmtis bundlé€.

None of the aforementioned papers is concerned jthertically differentiated services;
and (ii) they do not give clear results about tredfare effect of bundling. The underlying

motivation of this paper is to analyze the competiand the welfare effect of bundling in

® Mixed bundling means that the packages as welamdividual components of the package are aviaila

® A component is incompatible with components soldther firms’, if it cannot be assembled with theon
form a usable system. The economic consequenceowipatibility versus incompatibility have been
examined by Matutes and Regibeau (1988), Econonfid89, 1991), and Einhorn (1992). They have looked
at the case where each firm supplied all the nacggmods.

" The first equilibrium occurs when consumer’s reation price is low, while the second one occuremv
is high.
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the communication market within the context of igadty differentiated services. We
consider a two-stage game with two asymmetric firms the first stage firms
simultaneously commit to use bundling or compormiting. These decisions give four
possible configurations: (i) a configuration whéah firms use component pricing; (i) a
configuration where both firms use bundling; anthfiy (iii) the two configurations where
one firm use bundling and the other firm does motthe second stage firms set prices
simultaneously.

We show that bundling is a dominant strategy elgyiiilim for both firmsThe reason is that
bundling increases the differentiation of serviasd reduces the intensity of price
competitiod. We also find that although the bundling-bundlieguilibrium reduces

consumers’ surplus, the total economic welfare ighér than when both firms use

component pricing.

The paper is structured as follows. In section @ present a duopoly model, where each
firm has the choice to sell its services eitherasafely or as a bundle. In section 3.3, we
analyze the game. In section 3.4, we derive thdiedqum selling strategy of each firm. In
section 3.5, we analyze the welfare consequencesrafling. In section 3.6, we provide an

application of the model to the communication maegel we conclude.

8 Chen (1997) also analyzes bundling as differdéntiabol. He studies the case where two sellerspetenin
a first market, and both also sell another produe second competitive market. Absent bundlingti@ad
competition drives both sellers’ profits in thesfimarket to zero. If one seller uses bundling #wedother
does not, however, both can earn positive profiitsesthe bundle and the individual first-marketdurot are
effectively differentiated products.
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3.2 The Model

There are two firms, denotdédandl. E.g. firmh is a telecom company and firnis a cable
operator. Each firm sells two services, denotedndB. E.g. service A is a telephone
service and servicB is an Internet servicelhe serviceA comes in two qualitiesa, and

a, supplied respectively by firmmand firml, a, >a, > 0. The qualityb of serviceB is the

same for both firms. Both the variable cost and ftked cost are zero for each service.

Every consumer demands one or zero unit of sepfiéeand/orB.

A consumer with a parameté derives a utility8a, from quality a, of serviceA, i =h,l.
Similarly, a consumer with a parameterderives a utility b from quality b of serviceB.

If the consumer chooses not to buy a service, sbeives her reference utility which is

normalized to zero. A consumer with preferencedesl{(é, y ) who buys one unit oA of
quality a, at price p, and one unit ofB at price p, receives a net surplus:

U=(6 -p)+(b-pg).i=hl
Each consumer makes her purchase decision to nmximeir consumer surplus. Consumer

preference indiced andy are independently and uniformly distributed[@hj x [01]

We model the competition as a two-stage game.drfitht stage, firms decide whether to
bundle, or not to bundle; in the second stapey set prices. There are four possible

subgames at stage 2: ({iC,,C,) denotes the game where both firms sell components
separately; (ii)(B,, B,) denotes the game where both firms bundle; (B),C, ) denotes the

game where firmh bundles, and firml sells its components separately; and

° Firms observe the choices made in the first stage.
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(iv) (C,, B/) denotes the game where firmsells its components separately, and firm

bundles. We will examine under what conditions eafdine subgame is an equilibrium.

3.3 Price determination

3.3.1 Case (i)C,.C,), Pure Components by both Firms

Since both firms produce the same quality of sericBertrand competition insures that

its price is driven down to marginal cost, whichzesro. With regard to servick, we

know!® that an equilibrium with two active firms requiter > P we designate b@
ah

the consumer indifferent between not purchasingpmmdhasing one unit ofy , and by§
the consumer who is indifferent between purchasih@ndA, . Figure 3.1 displays market

shares agl- 5) for firm h and (5 - @) for firm | when firms compete in prices.

Buy: Nothing A A,
Figure 3.1 Market areas under the regint@, ,C,)

19 See Tirole (1988)

™ The condition states that tipeice per unit of qualityis higher for a, than fora, . This means that low

quality is not dominated by high quality. If low @ity is dominated by high quality then the firmtlithe
low quality exits the market.



The firms’ profits are:

G =p,A-8) forfirmh,

5% = p (6 - 8) for firm 1,

where =" andg =P " P

a a, — 4

conditions below

2 _ -
P, = 2(a; —a,a) ,andp, = (&, —a)a _
4a, - & 4a, - &
Then:
2 _ -
_ 4a,(a, 312)’ andmc:aha(ah azl)
(4a, -a) (4a, - &)

3.3.2 Case (ii)(B,,B), Bundling by both Firms:

63

Prices are chosen optimally when they satisfy the

Denote by pg, and pg, the prices of bundle€\,B and A B respectively. The individual-

rationality constraints are

for consumers ofA B

for consumers ofA B

Self-selection constraints are

for consumers ofA B

for consumers ofA B

Ga, + o - pg, 20,

Ga, +)p-pg 20.

Ga, + b= pg, =68, + b - pg,

Ga, + b—pg 268, + )b pg,-

(R)
(R)

(Sh)
(S)
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The condition&a,, + o — pg, = Max(0,8a, + )b - pg) must be satisfied by buyers AfB.
The conditionég, + )b - pg, = Max(0, 8, + )b — pg,) must be satisfied by buyersAB .

We find again that market areas depend on the mgn&f price per unit of qualityof

serviceA. To see how, we define the preference parameteheofconsumer indifferent

Peh ~ Pgi

between the bundle§B and AB by 8 =" "CS. We distinguish three cases.
a, -
Case 1 Pen o Par
a g
Case 2 Pen 5 Pl angg <1.
a g
Case 3 Pen 5 Pol angg >1
a g

In case 1 therice per unit of qualityof A B is lower tharprice per unit of qualityof AB.
In case 2 and casetl3e price per unit of qualityof A B is higher than therice per unit of
quality of AB. The difference between case 2 and case 3 igrththe latter there is no

consumer indifferent betweégBandAB.
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Case 1 Por o Pt
a 4
The price of bundleA, B per unit of quality of servicd is lower than the price of bundle

AB per unit of quality of servicA. The lines labelledR,and R in Figure 3.2 are the

individual-rationality constraints of high and lawality buyers.

y S =S,

R

Q2
=
Qv

Figure 3.2: Market areas under the regintB, , B, ) when Pen ¢ Pa
& &

The lines S, andS represerif the self-selection constraint faced by consumers

Consumers with preference parameters abd&e derive positive utility fromA B.

2 The constraintsS, and S, yield the same line.
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Consumers with preference parameters abByvelerive positive utility fromAB . We

yE

: s [ g =Peh " Pai. ; —8Pa ~& Psn
note thatS,, S ,R, and R intersect at =(0 =—, —j
8 ~4 & ~4

The high quality firm serves consumers with prefeseparameterd 1[8 1] and above

R, ; the low quality firm serves consumers with prehce parameter8 1[0, ] and

¥\ 2
aboveR . The size of market served by the fimis D, =1-6 —02/—) and the size of
ah

Par

—L). Firm h and firm| profits’ function
b 2

market served by the firfis D, =& (1-
are respectively:

PB _ PB _
ﬂh - thDGh andm - pGI DGI .

In contrast to the standard model of single difiéeted good, we find that there can be

two active firms even whegﬂ < hm. The difference is as follows: in standard models
a'h aI

of a single differentiated good, consumers makecthaparison on a service by service
basis. If A is dominated by, all consumers obtain more surplus frof than fromA .
Nobody purchased . We also know that for servid8, Bertrand competition and zero
marginal cost imply that consumers obt&nfor free from both firms. Thus firnh is
excluded from markef, but remains in markeB. In the regime of(B,,B,) there is a

competition for vertically differentiated system agls. Therefore, the best available
alternative for consumers who wish to purchase @®gviceB is to purchase the low

quality bundleA B.. In that case, ifA is dominated by, the low quality firm can survive

3 That is the low quality system is dominated byhfgh quality system.



67

in both markets because it serves the buglg to consumers who care very little about
serviceA, while the high quality firmserves the bundlé\ B to consumers who care for

serviceA and for serviced.

Case 2 Pen 5 Por 449 <1.
ay, a,

The price of bundleA B per unit of quality of servicA is higher than the price of bundle
A B per unit of quality of servicA and there exist a consumer who is indifferent betwe

the bundles. Market areas are shown in Figure 3.3.

y S =5

v

; =,
y i

Figure 3.3: Market areas under the regir(@, , B,) when Pon 5 P gngg <1,
ah aI

The high quality firm serves consumers with prafese parametersd J[6 1] and

aboveR,. The low quality firm serves consumers with prefere parameter§(1[0,6' ]
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and above R . Consumers with preference parameters beRwdo not purchase at all.

The market areas for AB and AB are respectivelD,, =1-6 and

Dy =6 {1—M}

2ba,
Case 3 Pen 5 Por 4nag >1.
ay, a,

The price of bundleA B per unit of quality of servicA is higher than the price of bundle
A B per unit of quality of servic& and nobody is indifferent between the bundles. Miark

areas are displayed in Figure 3.4.

A
1 ’ ’ ’ ’ ’
’ ’ ’ ’ ’
’ ’ ’ ’ ’
’ ’ ’ ’ ’
’ ’ ’ ’ ’
’ ’ ’ ’ ,
’ ’ ’ ’ ’
’ ’ ’ ’ ,
’ ’ ’ ’ ,
’ 7 Vi 7 , 4
P ’ ’ P , , ’
th ’ ’ , , , ’
—=r // // 4 4 ’,
N ’ ’ , 4 4 ’
b N ’ ’ , 4 4 ’
N7 ’ ’ ,’ ’ ,
;( ’ 4 ’ /, 4 4
P ,/ 4 ’ ’ 4 ’
, N , ’ ’ , 4 ’
’ N, 4 ’ , 4 ’
’ ’
’ PN , ’ ’ ’ ’
’ ’ N ’ 4 ’ ’ ’
’ N, 4 4 ’ ,'
’ ~ ’ ’ , ,
/’ 4 // 4 4 ’ ’
’ 4 N 7 ’ 4 4 ’
’ 4 N/ ’ 4 4 /
’ 4 ’ 4 ’ ,’
pG| 4 4 ’ ’ 4 4 ’
23, ’, ’ , ,
L , ’ ’ ’ , ’
b ~ ’ ’ ’ ’ , 4
~o ’ 4 AN ’ , , ’
~7 4 4 N 7 7 ’
~ 4 ’ 4 ’
, , o) ’ ,
’ 7 ’
>~ , , N/ ’ ,/
~ , [N ’
~ ’ , , ’ ’
>~ 4 4 ~ 4 ’
~Z ’ /\ 4 ’
\\ 4 ’ N ’ 7
~ ’ N 7
S~ R ,
>~ NS »
~ N gl
0 P “Read |
fLucly LS. BN
% ~\] *
------------------------------- 8 ---- G- |
y ~

Figure 3.4: Market areas under the regirﬂah,B,)whenh > Por andd >1.
4

a,
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Becaus# >1, the demand for the bundlé, B is zero. The low quality firm serves
consumers with preference parametefd] [Cdhd abov& 14 Consumers with

preference parameters belddv do not purchase at all. The market areasA@ and A B

2
are respectivelyD,, =0 and Dy, =1- (Pa)”

2ba,

3.3.2.1 Determination of the equilibrium prices in (B,,B,)
In case 1 the first order conditions are:
o’

2 2
_,_ 2Pa _ 3 (athJ J{ a 2a1th2JpG|_3( Po ] “o
0pg, a,-a 2a,\a,-§ a, —q (ah_a|) 2\, — 4

o’ 3 (Pen)” 1,3+4 3, 3 2
o =p, 42l _on | =+ I T N =0
Pen ) Pai b a -a (PonPar) % 2(a -a) (Pai)

We can see that the first order conditions are quite comylexobtain similar complicated

first order conditions for all others cases. For this nease search the price equilibria

numerically for a range of values afanda, .

In case 1, the equilibrium prices that we obtain alwa;isfy:fe—“ < h. Figure 3.5 shows
ah aI

the equilibrium values ofPen and Pel for different values o, .
a, 3

1 In that case , firnh makes zero profit and it easy to see that thi®isan equilibrium because firimis
always better off (makes positive profits) by ckiog its price such thé <1.
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A

a 8 =02, b=0.3
1.2

1 "
0.6 / - -
04 =——2= = = o Pa A
0.2

0 ‘ , , ‘ ‘

0.6 0.7 0.8 0.9 1.0 11 a

Figure 3.5: Comparison of prices per unit of quality under regifBe, B,)

In case 2 and 3, the equilibrium prices that we obtainat satisfypih > h. Therefore,

a, &

we will only look at case 1.

It is interesting to compare profits(iB, , B,) to profits in(C,,C,) . The profits under the
regime(C,,,C,) and the regimgB, , B,) for different values of,, are shown in Figure 3.6.
t® is always higher tham™ . Similarly, 777% is always higher tham™“ . We obtain

similar results for various valuesaf.

n 3 =02, b=0.3

0.4
By, B,

Ch.C

e « PP
o,

0.1

Figure 3.6: Comparison of firms’ profits under the regim@,,C, ) and(B,,B,) .
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We see that both firms are better when they bundler&son is that bundling affects the
intensity of competition via two channels: (i) it reducesithensity of the competition for
serviceB by increasing differentiation; and (ii) it increases ititensity of the competition
for service A by reducing differentiation. The net effect of bundlimya decrease of
competition between the two firms because the competitioB inder component pricing
iIs extreme (Bertrand competition). Therefore each make=e profits in the subgame
(B,,B,) than in the subgant€,,C,).

3.3.3 Case (ii))(B,,C,), Bundling by firm h, Pure Component Selling by

firm |

The individual-rationality constraints are now

for consumers oA B : G, +b-ps, 20, (R)
for consumers ofy : 6o, —p 20 , (R)
for consumers 0B : o-p;20 (R,)
for consumers ofA +B *° : G +o-p - pg20.(R)

The self-selection constraints are

for consumers oA, B : 6, + )b - pg, = Max(6e, +)b-p, — pg.68 — P, b-Pg) . (S))
for consumers oA : 6a, — p, = Max(@a, + o — Pe; B +o—p, — Pe: - Ps) , (S)
for consumers oB : }b—py =Maxa, + )b~ pe,i B PP ~PsilR —p) L (S)

for consumers ofA +B : 6 +Jb—p — Py =Max@R, + Jo— Py o= Psi 8 — ). (S,)
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The condition &a, + )b— pg, = Max(0,6a +)b—p, — pg,. 68 — p,,)ob—pg) must be
satisfied by buyers @& B.

The condition &, — p, 2 Max(0,6a, + Jo— pg,; 68, + o—p, — pg; - pg) must be

satisfied by buyers oA\ alone.

The condition )b — p; =Max(0,&, + )b— pg,; 8, +o—p, — pg; & — p;) must be satisfied
by buyers of B alone.

And finally the conditionéa, + )b — p, — p; = Max(0, 8, + Jb — pg,) must be satisfied by
buyers of bothA andB .

FromS,, we derive that the preference index of the consuméifferent between

purchasingA,B and purchasing A andB separately iézw. Note thatS,

R,, and R intersect atfz(%;f/zz—;(p%—% p,)J.f/ can be understood as the implicit

price per unit of qualityf B, when the quality oA is valued at the price set by film Note

also thatR, ,R,, and S, intersect a{%;%}? The market areas depend on

5 Consumers ofAA + B means consumers of boy and B but each component is purchased separately.

1 N
'® ServiceB is sold as part of the bundf§ B. Remark that% <B(th ) p) =V can be written as:
M >ﬂ. The ratioM represents thenplicit price per unit of qualityof A, when it is sold
a, & a,

as part of the bundléd, B . Thus market areas depends on whetherirtipsicit price per unit of qualitys

greater, lower or equal to the explipiice per unit of qualityf A .
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whethery, theimplicit price per unit of qualityof B is greater, lower or equal %’— the

explicitprice per unit of qualityf B set by firml. We now distinguish three cases.

Case 1 Poh > Py * Pg andf/>%_
c ~_ Ps
ase 2 Peh > Py * Pg andysF_

Case 3 Peh < P+ Pg -

In case 1 and case 2 the price of the buriB is higher than the price of bot§y and B.

The difference between the two cases is that in caleifnplicit price per unit of quality
of B is greater than thexplicit price per unit of qualityof B set by firml. While in case 2
theimplicit price per unit of qualityf B is lower than theexplicit price per unit of quality

of B set by firml. In case 3 the price of the bundéeB is lower than the price of both,
and B.

Case 1 Pen > P, + P, and f/>%

It is the case where the impligtice per unit of qualityf Bis larger than thexplicit price

per unit of qualityof B. Figure 3.7 shows that parameter space dividediirgsegments

" we recall thatlg’EM andy = l(peh -G ).
a, — g b a
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Figure 3.7:Market areas under the regin(,,C,) when pg, > p, + p, and f/>%

Consumers with preference parameters to the righSpofand abov& purchase the

(pPs)?
2b(a, - &)

with preference parameters betwe&n and S and below R, purchasey alone. The

bundleA B. The market area of those consumeBGiszl—é— . Consumers

o- Psh ~ Ps + Ps
a, Z(ah - g

market area of those consumer@As: %[ )] Consumers with

preference parameters to the lefgpf to the right ofS,, and abov®, purchaseA andB.
The market area of those consumen is, = (é Pon ~ Ps J(l F;Bj Finally consumers
ah

with preference parameter to the left §f and aboveR, purchaseB alone. The market

area of those consumerdig = ( pG“a Pe ](1 ZBJ Others don't purchase.
h
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Case 2 Pen > P, + P, and f/g%
It is the case where the impligtice per unit of qualityf Bis lower than the explicjrice

per unit of qualityof B. Figure 3.8 shows that parameter space dividedontosegments.

A

..

Figure 3.8: Market areas under the regirtB,,C,) when pg, > p, + p; and f/s%

The allocation of consumers is as follows: consumers pidlierence parameters to the

right ofS,, aboveR, and aboves, purchasé\ B. Those with preference parameters to the
left of S, and aboveR, purchaseB alone. Finally consumers with preference parameter t

the right of R, and belowS, purchaseA alone. Others don’t purchase.
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We see in Figure 3.8 th&<% and S is to the right of,. Therefore nobody buys

A +B, that is no consumer purchasBs separately when she also purcha&;eg‘. The

reason is that the explicit price & is higher than the implicit price & when purchased

as part in the bundig,B.

For the particular case whq}e%, we have S, = S, = R, and the allocation of

consumers in the parameter space is the same as above

Case 3 Poh = Pt Ps

It is the case where the consumers who purcliasseparately, also purchageand pay

for both services a price higher than the price oftthvedleA B. In this case the demand
for both A andB is zero since consumers can purchg$, that is they can get a better
bundle at a lower price. But consumers purchdsealone andB alone. Market areas are

shown in Figure 3.9.

'® Recall that buyA + B means buy bottd andB.
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y A .
]
s, 1 ;
Pon | <7 :
b /B// i
/ // E
Rsn— R \ i ~
s T O T |
‘ N
. PP B P Pen— P g
6 a, a, a, & -4 6

Figure 3.9: Market areas under the regir(B,,C,) when pg, < p, + p;

Figure 3.9 depicts a similar pattern as for Figure 3trdfore case 2 and case 3 give the

same allocation of consumers in the parameter space.
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3.3.3.1 Determination of the equilibrium prices in(B,,C,)

Here also the first order conditions are quite complex. s&&rch the price equilibria

numerically for a range of values af anda, . Figure 3.10 shows the equilibrium values of
y and % for a range of values af 9in case 1. The equilibrium prices that we obtain

always satisfyb%. In case 2 and 3, the equilibrium prices that we obtiinnot

satisfyf/s%. Therefore, we will only look at case 1.

3 =02, b=0.3
0.5
0.4
/ "_} _%
0.3 * V:b(IQ;h a R)

0.2

011 g w = —a—a M= ] Ps
b

1 2 3 4 5 6 a,

Figure 3.10: Comparison of prices per unit of quality under the regaf{B,,C,)

Note that gap between the explicit price of senBcand the implicit price of servicB

becomes larger whea, becomes larger.

19 The equilibrium condition %Zf/ is not satisfied for the parameter values thathaee chooses for

simulation.
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3.3.4 Case (iv): (C,,B,), Pure Components by Firmh, Bundling by Firm |

The participation constraints are

for consumers ofA B : Ga, +)h—-pg 20, (R)
for consumers ofA, : 6, - p, =0, (R,)
for consumers oB ; Jo-ps 20, (R)
for consumers of A, + B?® : Ga, +b-p, - pg 20.(R,)

The self-selection constraints are

for consumers oA B :6a, + )b - p; = Max(0,6a, + }b—p, - Ps.6a, — P, 0= Ps) . (S,)
for consumers oy, :6a, — p, = Max(Ga, + b—pg;6a, +b-p, —Psib-ps),  (S)
for consumers 0B :jo-p, > Max(@ +o— pg;0, +o-p, — Ps: B, - P, (S)

for consumers oA, + B:6a, + )b - p, — ps 2 Max(éa, + )b - pg; b - pg; b, — py) - (S,)

The condition G4 +)b-pg =2 Max(0;6a, +)b-p, — Ps: 6, — p,,; O—pg) must be
satisfied by buyers oA B.

The condition 6&a, — p, =2 Max(0;6a + )b— pg;6a, + o —p, — pg; - pg) must be
satisfied by buyers of\, alone.

The condition Jb—p; 2 Max(0;6a, + )o— pg;6a, + - p, — pg;6a, — p,) must be

satisfied by buyers oB alone.

2 Consumers ofA,, + B means consumers of bot, and B but each component is purchased separately.
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And finally a, +)b—p, — ps 2 Max(0;6a, + }o— pg,;Ga, — p,; o — pg) Must be satisfied
by buyers of bothA, andB.

FromS, andR,, we derive that the preference index of the consunuiferent between
P = Pn ~Ps .

purchasingA B and purchasing A, andB separately i§= Now S, R, ,

and R intersect afl = (Z: ——(IOG| :h ph)j. y can be understood as the implioitce
per unit of qualityof B, when the quality oA is valued at the price set by fifm Note also

that R , R, and S, intersect a{ pG'a1 Pe . %jﬂ. The market areas depend on whether

this implicit priceis greater, lower or equal to the expligrice per unit of qualityof B set
by firm h. There are now four cases to consider that correspmmumber of cells in
Table3.1%?

Table 3.1 Different cases under the regime(a, , B,)

© _Ps v Ps
<—= >
"o ar
Pr < Po < Ph * Ps Case 1 Case 2
Par < P Case 3 Case 4
o Pe = Ps _ P Pei ~ Ps

1 -
21 Also remark thatl:t))B <B(pGI ——P,) =) can be written as——— >—_. The rato————

represents thinplicit price per unit of qualityof A when it is sold as part of the bunddeB . Thus market
areas depends on whether tinmplicit price per unit of qualitys greater, lower or equal to the explisitce
per unit of qualityof A, .

? There is no equilibrium withpg, > p,, + Pg because nobody buys B .



81

In all cells except cell 3 we ha@&l, i.e. the preference parameter of the consumer

indifferent betweenA B and both A, andB is lower than one. For cell 3, we consider

separately the case wheflec1 and the case whefe1.

Case 1 Py < Po < Py + Py and I/<%

Figure 3.11 shows a segmentation of the space tdrpreee parameters into five segments.

- + —_—
6=Pr"Ps " Pa s qerived froms, .
a, —q
y A
S
| h
1 Sb:
\\‘ \\ R D
Pai |« N ho
b 1\, B~ |
.~ || AB | ATB
\\\\ \\\\ \\\ i
‘\\\\ \\\ I
Y S
Pl SN R
U -\ I ——— N— B
| P,
P . s
Pe = Ps. Par P
a a, 6 1 9

Figure 3.11:Market areas under the regir(@€,, B,)when p, < pg < p, + pg and

“_ Ps
< B
%
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Consumers with preference parameters to the I&t oo the rightS and above S, and

R purchaseé\ B. The market area of those consumers is:

_ Pev,5H_ Pa — Ps 1 P o5 P~ Pg
D, =1-—3)(0-——2)+=(—=- o0-—=——>2),
o = ( b)( a ) 2(b »)( 2 )
—n_ Pa ~ Pg Ps I’
D, =(0———A)1-—=-1%).
a =( a1 ) -0 2)

Consumers with preference parameters to the rigl, @ind abové&, purchase bothA,
andB .Consumers with preference parameters to the lef, ofind abov® , purchaseB
alone. Finally consumers with preference parametertheoright ofR, and below S,

purchaseA, only. DemandsD, for A, and D, for Bare respectively:
— oLl o PayPs 7 _ Ps 5+ Pon ~ Ps
D, =1-6+=(0——)(—+y),andD, = 1-—)1-0+——).
A 2( ah)(b Y) B = ( IO)( 2 )

The others consumers do not purchase.
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Case 2 Ps < P, and I/<%

When é<1

Figure 3.12 displays also a segmentation of the sphpeeterence parameters into five

segments. We obtain the same segmentation of preeeparameters space than in case 1.

Therefore demands in case 2 wh2ql are similar to demands in case 1.

y A
1. =
| .
b N\, B
R,
S
Py T
b
b
R~ B | 6
h
= _Ps

Figure 3.12: Market areas under the regir(@,, B,) whenpg, < p,,, y<F andg<1.
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Whenézl

Figure 3.13 shows a segmentation of the space of rprefe parameters into three

Segments.
A
S,
1
1 AY AY
\\ \\ Sh
Pa| B
b~
‘\
R
Ps N
b \ R,
\\ SI
Ps —Ps o
6 @4
(93l S
b

Figure 3.13:Market areas under the regir(@,, B,) when pg < p,, , I/<%andé21

Consumers with preference parameters to the right Spf aboveR and above
S, purchasé\B. Those with preference parameters to the leftSpand aboveR, ,

purchaseB alone. Consumers with preference parameters b&pwurchaseA, only, to
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the right § and above S, and R purchasé\B. Others don't purchase. No one
purchases boti#, andB.

Case 3 P < Pg < Py +Pg and I/Z%

Figure 3.14 shows segmentation of the space of referparameters into four segments.

S,

v

Figure 3.14:Market areas under the regif@;,, B,) when pg, < p, + pg » I/Z% and

Psi = Py

Consumers with preference parameters to the figghtind aboveR, purchase bothA,

andB. Those with preference parameters to the lefRpfand aboveR, , purchaseB
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alone. Consumers with preference parameters to the Rghnd belowR, purchaseA,

only. Others don’t purchase. Demand #§B is zero.

Case 4 Pe < P, and I/z%

Figure 3.15 depicts the same segmentation of prefergeregneters space than in case 3.

Therefore demands in cases 4 are similar to demamdss3.

v

Figure 3.15:Market areas under the regif@g, B ) when p < p, and ;/2%
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3.3.4.1 Determination of the equilibrium prices in(C,,B,)

We note that there is no duopoly equilibrium w&iz% because this condition entails
zero sales by the low quality firm. Therefore, the rn@mg case to analyze is the case
where I/<% and 8<1 or 821. So the guestion is what subcase constitutes a Nash

equilibrium in prices?

As in the previous sections, analytical difficulties laslto search the price equilibria

numerically for a range of values @f anda, . Figure 3.16 displays the value 0}/ and
% for a range of values af*>. We find that the only equilibrium prices that we eger

always are consistent with}<%. Also at equilibrium§<1. Therefore we look only at

case 1 Wherb<1.

P a=02, b=0.3
0.25
0.2 — o B
0.15 / b
0.1 Af//'/J - -
0.05 -/'/./ 4

0 : : : :

0.4 05 0.6 0.7 0.8 09 g

Figure 3.16: Equilibrium characteristic of the subgar(@,, B,)
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Here also the gap between the explicit price of seB®iaad the implicit price of servid@

becomes larger whea, becomes larger.

3.4 Equilibrium Strategy of the Game

We now compare profit under each of the four possitsliti&e leta,and a, vary in the
interval[0.2,+co] . Figure 3.17 shows firms’ profit in each possibilitye\&lways find that:

]ThBhYBI > ﬂf‘“’c‘ > nﬁhvBl > IThCthI
IYI'BhYBI 2 IZIBh!C\ 2 mchva 2 nl'chvcl

We conclude tha(B,,, B, ) is an equilibrium in dominant strategy.

7l

0,4 ~
/I/. - m
0,3 - ]TBh-Bl

h
C,.C
0’2 1 —A— ﬂhh |
n.lBh,c,
0,1 —*— nlBh'B‘
*_’%K——HK—_H"*—H e
0 = T = T T = T ‘;—\. - nl-c )
nB

0,4 0,5 0,6 0,7 0,8 09 | 7,
. 77l-chvBI

a'h

Figure 3.17: Equilibrium Strategy of the Game

%3 The equilibrium condition yz% is not satisfied for the parameter values thathae chooses for

simulation.
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Thus we state the following result:

0] Pure bundling is a dominant strategy equilibrium both firms.

Bundling is a dominant strategy for both firms becauseeduces the intensity of the
competition between the two firms by increasing theedsffitiation of services. Therefore

firms’ profits are higher unde¢B,,B,) than under the other subgames where one of two

firms at least sells its services separately.
3.5 Welfare Implications

Now let us see how consumers’ surplus and social veeHes affected when the regime
shifts from(C,,,C,) to(B,,B)).

For(C,,C,), consumers’ surplus denoted 65" is:

Cs* =I(6ah - Ph)d0+jz(0a1 - Pl)d9+'|1'(y—0)dy.

The first, second and third expression@$° are respectively the surplus of purchasers of
A,, A andB. We obtain:

1-5° - G-
)~ P A-6) +a(

CSt =za
n( > >

~ 1
)-p.(9-9)+§

The social welfare denoted ISW gives:

SWE =CS° + 715 + 7 °.

For(B,,B,), the surplus of consumers AfB denoted byCS? is:
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Pah
a,

o5 = [ Lot [0+ s

Pon
ap

a o5 Pony 1 @)%, @8 —pe)’
CSE=""+ 1+ 8 —2¢hy(= - -a + 3% Gh
S, 5 ( a, )(2 Pan) ~ @, 5 6a,

While the surplus of consumersAB is:

5 Pai o 1 o
CS® = [ oy (@ +y=ps)d&ly+ [ (6 +y-pe)daly
]

Cl Pai

Ccs’ :%[1+(|OG|)2 -2y +a,0-y))- Y Pa)l ga?m)

Thus, consumers’ surplus undd, ,B,) is:
cs?=cs?+CP
The social welfare und€iB, , B, ) denoted bySW?® is:

SWE =CSP + 7758 + 7755

We now compare social welfare und&,,C,) and (B,,B,) for a,and & varying in the
interval[0.2,+oo[ . Figure 3.18 displays the total economic welfare ean¢C,,C,) and
(B,,B,). It shows that:

SWE > SWF.
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SW
12

08 /-/'//./—;/M

0,6

0,4

0,2

0,5 0,6 0,7 0,8 0,9 1 11 a,

Figure 3.18: Total welfare under the regimes @, ,C,) and(B,,B,)

Thus we state the following result:

(i) A shift from (C,,C,) to (B,,B,) results in a decrease in social welfare when

there is a small differentiation between services.

It is obvious that bundling in this context reduaamsumers’surplus. Indeed bundling
increases prices and there are more constrainter uhd regime of(B,, B, ) because to
obtainB consumers must purchasg B even though they don’t wahAt So for welfare to

increase, aggregate profits must raise enoughf$etadhe reduction of aggregate consumer
surplus and then result in a potential efficienayng For all parameters we have choosen,
we find that total welfare increases.
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3.6 Concluding Remarks

In the traditional literature on bundling by duaptd, the conclusion is that bundling is a
dominant strategy equilibrium for both firms butist not a profitable strategy for both
firms. We find also that bundling is a dominantastgy equilibrium. But contrary to other
studies, we find that bundling is a profitable &gy for both firms. The reason is that in
the context of vertically differentiated servicbandling can be used as differentiation tool.
It then reduces the intensity of competition betw#ge firms and then they make more
profits under bundling than they would under congrinselling. We also find that

bundling increases total welfare.

Cable operators and telecommunication companie=r ¢ffe combination of telephone,
television, and Internet as a bundled service. @sults suggest that they would compete
more vigorously and would realize less profit iete were restriction on bundling. If
buyers care for the quality of services their ausp$ reduced under bundling. However, the
fact that a single supplier offers all services asmkundling convenient for buyers. So the
benefit of the convenience must be balanced wighréduction of consumers’ surplus to
obtain the effects of bundling on buyers’ welfa#dso, the authorities must decide what
weight they give to the buyers’ surplus and toghppliers’ profits to obtain the net welfare

effects of bundling.

Our result should be interpreted under the assomptinat both the variable cost and the
fixed cost are zero for each service and services@rtically differentiated. It would be
interesting to analyze the case where the fixetscar® positive. Also since we know that
firms in communication markets are both horizogtaihd vertically differentiated, we can
study both differentiations to see how the reswtsthis paper are robust to these

assumptions.
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Annexes
Annexe 1.2
Choix de Qualité- Colts Fixes
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Figure 1.3.Choix dequalité optimal lorsque les colts sont fixes
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Annexe 1.3
Choix de Qualité- Colts variables
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Figure 1.4 :Choix de qualité optimal lorsque les colts soniades




Annexe 1.4
Différences des Qualités ( Sh - SI)
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Figure 1.5 : Dispersion des qualités
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Annexe 1.5
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Tableau 1.1 :Qualité, prix, parameétre de préférence, profitpkis, et bien-étre avant

fusion lorsque les codts sont fixes

kK|S |S |[si-s| p| B g° g™ | m° |BE°-AAQ
2 11,260,241 1,019 |0,53509|0,05117| 0,47489 | 0,2123 | 0,12985 0,345096
2,111,118 0,252 | 0,928 [0,49017|0,05234| 0,4718 0,2077 | 0,12563 0,334184
2,211,13/0,263| 0,867 |0,46028|0,05356| 0,46911 | 0,2037 | 0,12243 0,328003
2,3/11,08|0,272| 0,808 |0,43115|0,05429| 0,4664 0,1996 | 0,12017 0,322328
2,41105|0,282| 0,768 |0,41164|0,05528| 0,46401 0,196 | 0,11823 0,319689
2511,02|0,291| 0,729 |0,39249|0,05599| 0,4616 0,1924 | 0,11675 0,317305
2,6 10,99|0,298| 0,692 |0,37416|0,05631| 0,45931 0,189 | 0,11581 0,314969
2,71097|0,306| 0,664 |0,36043|0,05685| 0,45719 | 0,1858 | 0,11488 0,314131
2,81096|0,313| 0,648 |0,35272|0,05744| 0,45568 | 0,1835 | 0,1143 0,314625

BEP — AAQ signifie le bien-étre avant fusion avec ajustendes qualités.

CS® signifie le surplus des consommateurs avant fusio
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Tableau 1.2 :Qualité, prix, paramétre de préférence, profitphig, et bien-étre aprés
fusion lorsque les codts sont fixes

k s™ p" or " BE™ - AAQ
1,25 0,625 0,5 0,15625 |0,3125

2,1 1,17 0,585 0,5 0,15344382 | 0,29969382

2,2 1,11 0,555 0,5 0,15169134 | 0,29044134

2,3 1,06 0,53 0,5 0,1506586 |0,2831586

2,4 1,02 0,51 0,5 0,15013262 | 0,27763262

2,5 1 0,5 0,5 0,15 0,275

2,6 0,97 0,485 0,5 0,15011393|0,27136393

2,7 0,95 0,475 0,5 0,15043297 | 0,26918297

2,8 0,93 0,465 0,5 0,15088833|0,26713833

BE™ - AAQ signifie le bien-étre aprés fusion avec ajustdardes qualités.

CS" signifie le surplus des consommateurs apréesriusio
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Tableau 1.3 :Variation du bien-étre aprés fusion sans ajustésesn qualités lorsque les

colts sont fixes et irrécupérables

k /BE- SAQ

2 0,03716
2,1 0,03878
2,2 0,0404
2,3 0,0417
2,4 0,04315
25 0,04445
2,6 0,04543
2,7 0,04657
2,8 0,04758

JBE- SAQ signifie la variation du bien-étre aprés fusionssajustement des qualités (les

variations sont négatives).
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Tableau 1.4 :Variation du bien-étre aprés fusion avec et sartement des

gualités lorsque les colts sont fixes et récupésabl

k ABE-SAQ| ABE - AAQ

2 0,03135598 | 0,03259598
2,1 0,03324778| 0,03449017
2,2 0,03510233| 0,03756134
2,3 0,03669239 | 0,03916943
2,4 0,0383614 0,042056
2,5 0,03988044 | 0,04230519
2,6 0,04113968 0,043605
2,7 0,04248578 | 0,04494771
2,8 0,04370972| 0,04748709

ABE - SAQ signifie la variation du bien-étre apres fusionssajustement des qualités (les

variations sont négatives).

ABE - AAQ signifie la variation du bien-étre apres fusiome@ajustement des qualités

(les variations sont négatives).
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Tableau 1.5:Qualité, prix, parameétre de préférence, profitpkis, et bien-étre
avant fusion lorsque les codts sont variables

k | & |8 |s-s Ph | P | @° g° 7 | BE? - AAQ
4,09 | 1,99 2,1 2,2604 | 0,7479 | 0,72022 | 0,375827 | 0,28557 0,755406
2,1 3,43 1,7 1,73 1,8338 | 0,6068 | 0,70925 | 0,356952 | 0,252667 0,677275
2,2 2,96 1,5 1,46 1,529 | 0,5094 | 0,69833 | 0,339608 | 0,228074 0,621596
2,3 2,63 | 1,35 1,28 1,3217 | 0,4389 | 0,68967 | 0,325134|0,210582 0,579642
2,4 2,37 | 1,24 1,13 1,1545 | 0,3858 | 0,68027 | 0,31114 |0,196075 0,54804
2,5 2,18 | 1,16 1,02 1,0347 | 0,3478 | 0,67349 |0,299789|0,184537 0,523277
2,6 2,02 | 1,09 0,93 0,9333 | 0,3144 | 0,6655 |0,288398|0,175422 0,503428
2,7 1,89 | 1,03 0,86 0,852 | 0,2863 | 0,65781 |0,277985|0,168315 0,487138
2,8 1,79 | 0,99 0,8 0,7886 | 0,2667 | 0,65238 | 0,26938 | 0,161576 0,474146

BEP - AAQ signifie le bien-étre avant fusion avec ajustentest qualités.

CSP signifie le surplus des consommateurs avant fusion
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Tableau 1.6 :Qualité, prix, parameétre de préférence, profitpkis, et bien-étre
apres fusion lorsque les codts sont variables

k | S | S |ss=s"| P| B | " o 7™ | BE" - AAQ
4 2 2 2,8 1,2 0,8 0,6 0,4 0,6

21| 334 [1,73] 1,61 [2,2993]1,0231 | 0,79267 |0,591374 | 0,358076 | 0,53711468
22| 289 [155] 1,34 [1,9614]0,9061 | 0,78748 | 0,5846 |0,327985| 0,4919782
23| 256 [1,41] 1,15 [1,7144]0,8152 | 0,78194 |0,578155 | 0,305596 | 0,45839368
24| 231 [131 1 1,5279] 0,7506 | 0,77735 |0,572971 0,288457 | 0,43268621
25| 212 [1,23] 0,89 [1,3872]0,6989 | 0,77337 |0,568207 | 0,275038 | 0,4125564
26| 1,97 [117] 0,8 [1,2765]0,6602 | 0,77032 |0,564279 | 0,26433 | 0,39649549
27| 1,84 [1,12] 0,72 [1,1794] 0,6279 | 0,76598 |0,560623 | 0,255649 | 0,38347283
28| 1,74 |1,08| 0,66 [1,1058| 0,602 |0,76327 |0,557429|0,248526 | 0,37278919
BE™ - AAQ signifie le bien-étre aprés la fusion avec ajustet des qualités.

CS" signifie le surplus des consommateurs aprées fusion
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Tableau 1.7 :Variation du bien-étre apres fusion avec et sarteament des
qualités lorsque les codts sont lorsque les camitsvariables

Kk ABE-SAQ| ABE- AAQ

2 0,15560122| 0,15540636
2,1 0,14043941| 0,14016045
2,2 0,12992005| 0,12961824
2,3 0,12168844 | 0,12124837
2,4 0,11581494| 0,11535418
2,5 0,1112868 0,1107207
2,6 0,10754967| 0,10693239
2,7 0,10435262| 0,10366537
2,8 0,10212676| 0,10135692

ABE-SAQ signifie la variation du bien-étre aprés fusionsaajustement des qualités

(les variations sont négatives).

ABE - AAQ signifie la variation du bien-étre apres fusiome@ajustement des qualités

(les variations sont négatives).



Appendix 2.1

To show that consumers wi[d,,, ,5] prefer component selling rather than bundling,

we must prove for alf 0[8,,,6], CS® >CS® .

8 8
css >CS:B - J‘(aLg_pAS—PL)d9> J-(aHH—PGH)dH.

2 Goh

g-62 ~ 6 -62 ~
@(—zel-i)aL_(Pf’-\s+PL)(9_gGH)>(—26|-|)aH_PGH(Q_QGH)

6 -2 o
Q—( ZGH)(aL_aH)_(PAS-I-PL_PGH)(Q_QGH)>O

0+8

( GH)( a, aH)_(P§+PL_PGH)>O

g Z s
@E(a -a, )+ (a -a,)-(PY+P -PF,,)>0
= =2 (P - P)+HGH (@, =)+ (Poy ~PS ~R) >0

1 6., P, a
= —(R -P)+—7(a -a >0=>—P -p)--8+-8 "L >0

2( GH L) ( H) (Fow — )~ 2 2 a,

o ~(PS+P)+P,, L>0«=>PGH> H(PS+P)a=,ac(a) a.c(a,)>0
a a

H L

By virtue of condition (2.1), we have showed thatdll 60[8,,,,6] ,CS® >CS.
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