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Abstract

We look at the competition and the welfare effeatsbundling in the context of vertically
differentiated communication services (e.g. Televis Telephone and Internet). We consider a
two-stage game with two asymmetric firms (e.g. ¢efe and Cable Operator). In the first stage
firms simultaneously commit to adopt bundling omgmnent pricing. These decisions give four
possible configurations: (i) a configuration whdseth 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 not. e second stage firms set simultaneously
prices. We show that bundling is a dominant styatsguilibrium for both firmsThe reason is
that bundling increases the differentiation of gms and reduces the intensity of price
competition. We also find that although the bunglibundling equilibrium reduces consumers’
surplus, total economic welfare is higher than wheth firms use component pricing.

" For comments and discussions | thank Abraham Hodgriars Ehlers and seminar participants at thenietition Bureau,
Industry Canada. Correspondance: Thierno Diall@igiant Professor, Département des sciences écguesnét administratives,
Université du Québec a Chicoutimi, 555, boulevaré ¢Université, Chicoutimi (Québec) G7H 2B1, emalil
thierno_diallo@uqac.ca



1. I ntroduction

Today consumers are offered telephone, high spetdnet and television services by cable
operators and telecom companies. Cable operatprdysbroadband Internet access and voice
telephony in addition to their “traditional” videservices. Similarly, telecom companies supply
telephone, video images and high speed Interiigpically cable operators and telecoms require
subscribers to take their traditional service amalytoffer add-on services for an extra payment
that is lower than the stand alone price of theseices.

The purchase of all services from a single suppdiesaid to be convenient for buyers. It is also
said to be a deterrent to chifrbecause disappointment with one service can be@eonsated by

satisfaction with another service

It is believed that the traditional telephone opargrovides better telephone service than the
cable operator, whereas the latter provides begtevision. Both offer a similar quality of high

speed Internét Consumers therefore have to choose, between lguadity telephone combined

! In Quebec the dominant cable operator, Videotravides digital television, telephone and high-spbedrnet
services with the coaxial cable technology while ttominant telecommunication company, Bell Canadaiges
the same services with satellite transmission amsted pair.Coaxial cable is the kind of cable used by cable TV
companies between the community antenna and thehosees and businesses. It carries broadband esrfac a
great distance. To offer high speed Internet sesyia cable operator creates a data network tlemaigs over its
hybrid fiber/ coax (HFC) plant. A twisted pair is ardinary copper wire that connects home and legsicomputers
to the telephone company. DSL (Digital Subscritiee)l Internet access provided by the local telephoompany
convert existing twisted-pair telephone lines iatwess paths for multimedia and high-speed datancmications.
So with satellite and twisted pair technologiedo@al telecommunication company can also supplyes&imd of
services as a local cable operator.

% The rate at which customer discontinues servit@i(er to shift to competitor) - among high usagstomers, at
the expense of profit margins: Keith Damsell “Telecbundling seem luring customers. Grouping sesviogether
for lower prices builds loyalty, turn “churn” lowstudy says “The Globe and Mail, 29 September 260,138,

citing Convergence Consulting Group Itd study: Bagtle for the North American Couch Potatoes, afdrring to

Cox Communications, extremely low churn rate with triple play services of digital television, higbeed internet
access, and local telephone services.

3 On the other hand consumers can drop all servibes they are disappointed with one of them.

* Indeed cable telephony has some limitations: ie@pesn’t work when there is power failure andmiout when
broadband3.5 demand (the ability of the user tev\gentent across the internet that includes lailgs,fsuch as
video, audio and 3D) is high. Also not all areas served by the POC since hybrid fiber/ coax (Hplanhts are
expensive to install. Consequently additional co$tgroviding services to additional customers kdgher for co-ax
(HFC) technology than twisted pair technology. ®a tther hand the television service of teleconssatso severe
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with high quality television offered by the cablpepator, and higher quality telephone with
lower quality television offered by the telephomenpany.

This paper addresses the following questions:n@eu what conditions do suppliers bundle? that
is under what conditions does it sell two or moeeviees as a package only? ; (ii) how does
bundling compare to component selling in terms elfave? ; and (iii) what attitude should

competition authorities adopt toward such bundling?

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

opposed to separate selling of components. AdamisYallen (1976), Schmalensee (1982,
1984), Mc Afee et al (1989), and Whinston (1990)wvgtthat under monopoly bundling raises
profits when variable costs are zero. However, thst majority of consumer services are
supplied in non-monopolistic environments. Only fpapers [(Matutes and Regibeau, 1989;
Economides, 1993; Anderson and Leruth, 1993; Kepalhd al, 1999)] examine the non-
monopolistic case where firms have the option afdbng. Theses papers assume horizontal

differentiation of services and their conclusions aumerical.

Economides (1993) considers a two-stage game amalssthat the Nash equilibrium is mixed
bundling rather than component selling. Because competisomore intense under mixed
bundling, a prisoner’s dilemma arises, that is éinwould be better off if they could commit not
to bundle. Anderson and Leruth (1993) show in a-$tage model that the Nash equilibrium is
both firms offer components selling. The reasothat firms fear the extra degree of competition
intrinsic to mixed bundling. Kopalle and al (1998¢oncile the result of Economides (1993) and
Anderson and Leruth (1993) by incorporating theerof market expansion on equilibrium
bundling strategies. They show that for complenmgnt@mponents mixed bundling dominates

component selling only when it creates a new mdikethe bundle.

limitations in competing with cable TV. It encourgesome constraints due to broadband transmisgiocities’
architectures, to weather conditions and it needastallation of a non esthetical device, the dish

® Mixed bundling means that the packages as wehamdividual components of the package are aviaila
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Matutes and Regibeau (1992) consider a game wheteifirst stage there is a choice between
compatibility versus incompatibilify In the second and the third stage of the gamesfithoose
the selling strategy and prices respectivéjatutes and Regibeau ask whether firms would
choose to make their products compatible and whétiey would sell their products as a bundle.
For compatible components, they find that, dependim consumer’s reservation price there can
be two kinds of equilibria. In the first, one firbundles and one firm does not. In the second,
both firms bundlé

None of the aforementioned papers (i) is concemitd vertically differentiated services; (ii)
They do not give clear results about the welfafectfof bundling. The underlying motivation of
this paper is to analyze the competition and thianes effect of bundling in the communication
market within the context of vertically differertie@l services. We consider a two-stage game
with two asymmetric firms. In the first stage firmgnultaneously commit to use bundling or
component pricing. These decisions give four pdésstbnfigurations: (i) a configuration where
both firms use component pricing; (ii) a configimatwhere both firms use bundling; and finally
(i) the two configurations where one firm use biing and the other firm does not. In the

second stage firms set prices simultaneously.

We show that bundling is a dominant strategy eguim for both firms.The reason is that
bundling increases the differentiation of serviaes reduces the intensity of price competftion
We also find that although the bundling-bundlingiigégrium reduces consumers’ surplus, the

total economic welfare is higher than when botiméiruse component pricing.

® A component is incompatible with components sgldbther firms’, if it cannot be assembled with thesrform a
usable system. The economic consequence of cortipattersus incompatibility have been examinedMgtutes
and Regibeau (1988), Economides (1989, 1991), amttbEn (1992). They have looked at the case whach &rm
supplied all the necessary goods.

" The first equilibrium occurs when consumer’s reagion price is low, while the second one occuremt is high.

8 Chen (1997) also analyzes bundling as differdntiabol. He studies the case where two sellerspetenin a first
market, and both also sell another product in arsgcompetitive market. Absent bundling, Bertrandhpetition
drives both sellers’ profits in the first marketzero. If one seller uses bundling and the othesdwt, however,
both can earn positive profits since the bundle thedindividual first-market product are effectiyalifferentiated
products.



The paper is structured as follows. In section  present a duopoly model, where each firm has
the choice to sell its services either separatelysoa bundle. In section 3, we analyze the game.
In section and 4, we derive the equilibrium sellgtgategy of each firm. In section 5, we analyze
the welfare consequences of bundling. In sectiomesprovide an application of the model to the
communication market and we conclude.

2. TheModd

There are two firms, denotddandl. E.g. firmh is a telecom company and firlmis a cable
operator. Each firm sells two services, dendkeandB. E.g. serviceA is a telephone service
and serviceB is an Internet serviceThe serviceA comes in two qualitiesa, and a supplied

respectively by firmh and firml, a, >a >0. The qualityb of serviceB is the same for both

firms. Both the variable cost and the fixed cost aero for each service. Every consumer

demands one or zero unit of serviceAafnd/orB.

A consumer with a parameted derives a utility @8, from quality a, of serviceA, i=h,l.
Similarly, a consumer with a parameterderives a utility )b from qualityb of serviceB. If the
consumer chooses not to buy a service, she receareeference utility which is normalized to
zero. A consumer with preference indiqgsy) 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 nmxitrer consumer surplus. Consumer

preference indiceg andy are independently and uniformly distributed[@t x [0]] .

We model the competition as a two-stage game dffitst stage, firms decide whether to bundle,
or not to bundle; in the second stagey set prices. There are four possible subgansmge 2:
(i) (C,,C,) denotes the game where both firms sell comporsagarately; (ii)(B,, B,) denotes

° Firms observe the choices made in the first stage.



the game where both firms bundle; (i{,,C, ) denotes the game where fitnbundles, and firm
| sells its components separately; and (@) B,) denotes the game where firm sells its

components separately, and fitrbundles. We will examine under what conditions eaicthe

subgame is an equilibrium.

3.  Pricedetermination

3.1 Case(i):(C,,C), Pure Componentsby both Firms

Since both firms produce the same quality of serdc Bertrand competition insures that its

price is driven down to marginal cost, which isaawith regard to servica, we know® that an

equilibrium with two active firms requiré’sﬁzﬂ. We designate byd the consumer
4

a'h
indifferent between not purchasing and purchasimg unit of A, and by§ the consumer who
is indifferent between purchasingy andA, . Figure 1 displays market shares(as 5) for firm h

and (5 — @) for firm | when firms compete in prices.

o
@
)
[

Buy: Nothing A A
Figure 1. Market areas under the regin(@,,C,)

19 See Tirole (1988)

™ The condition states that tieice per unit of quality is higher fora,, than forg, . This means that low quality is

not dominated by high quality. If low quality ismanated by high quality then the firm with the lgwality exits the
market.



The firms’ profits are:

o = p,(1-8) forfirmh,

5% = p (@ -8) for firm],

where 8 =P andd =u. Prices are chosen optimally when they satisfy dbeditions
a a, — 4

below

2(a; - -
o = 2B0=a3) ngp = (Bhmd)a

4a, — 3 4a, —
Then:

71° :4ah(ah_a|2)’ andnf :ahai(ah_alz).
(4a, -a) (4a, -a)

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

Denote by pg, and pg the prices of bundleshA B and AB respectively. The individual-

rationality constraints are

for consumers of\, B : Ga, + b - pg, =0, (R.)

for consumers ofj B ; Ga, + - pg =0. (R)

Self-selection constraints are

for consumers oA B : Ga, + o-pg, 26 +)b-py, (S)

for consumers oA B : Ga, +)b—pg 264, +)o-pg,. (S)

The conditionéa, + )b — pg, = Max(0,6a, + jb— pg) must be satisfied by buyers AfB. The
condition 8, + Jb - pg = Max(0,6a, + )b — pg,) Must be satisfied by buyersAB.



We find again that market areas depend on the mgnidiprice per unit of quality of serviceA.

To see how, we define the preference parametethefcbnsumer indifferent between the

bundlesA B and AB by 8" = Pon " Pa e distinguish three cases.

a, — g,
Case l: Por o Par
ay, a
Case2: Pen 5 Pai angg <1.
a,
Case3: Pen 5 Poi angg >1
a,

In case 1 the@rice per unit of quality of A B is lower tharprice per unit of quality of AB. In
case 2 and casetle price per unit of quality of A B is higher than therice per unit of quality

of AB. The difference between case 2 and case 3 isirthidile latter there is no consumer

indifferent betwee\ BandAB.



Case 1: Pon . Pa

& g

The price of bundleA B per unit of quality of servicé is lower than the price of bundl& B

per unit of quality of servicé\. The lines labelledR,and R in Figure 2 are the individual-

rationality constraints of high and low quality leuy.

Py |
b
14

N R

. Pa Pa. g

0 eah 3 1 7,

Figure 2: Market areas under the regini@, , B,) when Pon o Pa
a'h aI
The linesS, andS represerif the self-selection constraint faced by consun@esisumers with
preference parameters abofR: derive positive utility fromA B. Consumers with preference
parameters abov®, derive positive utility fromA B . We note thatS,, S, R, and R intersect

atl” E(H* =P Par. s =Mj_
3,4 a,-a

2 The constraintsS, and S, yield the same line.



The high quality firm serves consumers with prefeeeparameterd J[6" 1] and aboveR, ; the

low quality firm serves consumers with preferepaeameter€?1[0,6'] and abov® . The size

_)

of market served by the firtmis D, =1-6" 5
ah

and the size of market served by the firm

isDg =6 (1—% - y?) . Firmh and firml profits’ are respectively:

PB _ PB _
ﬂh - th DGh andl?[ - pGI DGI )

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

active firms even whef®" < h”. The Difference is as follows: in standard mod#ls single
a, &

differentiated good, consumers make the comparmora service by service basis. K is
dominated byA, all consumers obtain more surplus from, than fromA. Nobody
purchaseg\,. We also know that for servid®, Bertrand competition and zero marginal cost

imply that consumers obtal for free from both firms. Thus firrhis excluded from markes,

but remains in markeB. In the regime of(B,,B,) there is a competition for vertically

differentiated system goods. Therefore, the beaiae alternative for consumers who wish to

purchase only servic8 is to purchase the low quality bundé. In that case, ifA is
dominated byA, the low quality firm can survive in both marketschuse it serves the bundle
AB to consumers who care very little about serAcavhile the high quality firmserves the

bundle A,B to consumers who care for servisand for servicd.

13 That is the low quality system is dominated byHhigh quality system.
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Case2: Pen 5 Pai angg <1.
a, &

The price of bundleA,B per unit of quality of servicd is higher than the price of bundigB
per unit of quality of servicé and there exist a consumer who is indifferent betwthe bundles.

Market areas are shown in Figure 3.

»
|

0 1 9
4
\
Figure3: Market areas under the regir(is,, Bl)when% >Pe andg <1
ah aI

The high quality firm serves consumers with prefeseparameter§ 0[6 1] and abov®, . The
low quality firm serves consumers with preferena@@ametersd1[0,6'] and above R.

Consumers with preference parameters beRwdo not purchase at all. The market areas for

2
A.B and AB are respectivehD,, =1-6 andDg =6 [1—%}.
1
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Case 3: Pen 5 Pai angg »1.
a, &

The price of bundleA,B per unit of quality of servica is higher than the price of bundigB

per unit of quality of servic& and nobody is indifferent between the bundles. Mbadteas are

displayed in Figure 4.
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Figure 4: Market areas under the regin(@, , B )whenh >Pe andg >1.
ah aI

Becaus# =1, the demand for the bundl& B is zero. The low quality firm serves consumers
with preference paramete@[0,8'] and abov® . Consumers with preference parameters

below R do not purchase at all. The market areasApB and AB are respectivelyD;, =0

2
and Dy :1—M

2ba,

1 |n that case , firmh makes zero profit and it easy to see that thi®isan equilibrium because firimis always
better off (makes positive profits) by choosirg frice such th#l <1.
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3.2.1 Determination of the equilibrium pricesin (B,,B))

In case 1 the first order conditions are:

2 2
oy _,_ 2Ps _ 3 (apehj J{ a_, 2apg j _3[ P J o
- 2 pGl -
0Pgh a,—a 2Za,\a,~a a, —4& (ah_al) 2 (&, -4

a77|B a, (th)2 (1 a, ta ] ( 3 3a, J 2
=Pt —————2py —| =+ Pe Py )t —+———|(p =0
P, Gh 2a, -a) Gl b a -a ( Gh GI) % 2(a -a) ( GI)

We can see that the first order conditions areeqeoimplex. We obtain similar complicated first
order conditions for all others cases. For thisoeawe search the price equilibria numerically

for a range of values o, anda, .

In case 1, the equilibrium prices that we obtainagls satisfy—" sh. Figure 5 shows the

h aI
P Pen Pgi ;
equilibrium values of —" and —- for different values o, .

a &
%

a g =02, b=0.3
12

1 "
o // ) pehah
0.6 ° = - — -
04 m——®=—8— A
0.2

0 T T T T T

0.6 0.7 0.8 0.9 1.0 11 a,

Figure5: Comparison of prices per unit of quality underimegy (B, , B,)

In case 2 and 3, the equilibrium prices that weaiobtio not satisfyloih >h. Therefore, we

& &

will only look at case 1.
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It is interesting to compare profits (B,,B,) to profits in(C,,C,). The profits under the
regime(C,,C,) and the regiméB, , B,) for different values of,, are shown in Figure 6% is
always higher tharmr™ . Similarly, 77 is always higher thamg™“ . We obtain similar results

for various values o, .

0.4

Ch.C

0.1

Figure6: Comparison of firms’ profits under the regimgs,,C, ) and(B,,B,) .

We see that both firms are better when they bunbie reason is that bundling affects the
intensity of competition via two channels: (i) #duces the intensity of the competition for
serviceB by increasing differentiation; and (ii) it increassthe intensity of the competition for
serviceA by reducing differentiation. The net effect of bling is a decrease of competition
between the two firms because the competition Bounder component pricing is extreme

(Bertrand competition). Therefore each makes mooditgn the subgamgB,,B,) than in the
subgamé¢C, ,C,).

3.3 Case(iii): (B,,C,), Bundling by firm h, Pure Component Selling by firm |

The individual-rationality constraints are now

for consumers ofA B : Ba, +)pb-pg, 20, (R))
for consumers oy : 6 —p =0 |, (R)
for consumers oB  : bo-p;20 (R)
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for consumers ofA +B *° : Ga +)o—-p —ps 20.(R)

The self-selection constraints are

for consumers oA B : 8a, + jo— pg, = Max(Ba, +)o—p, — .G — P, 0o—Pg) . (S,)
for consumers o : 6, — p, = Max(6a, + Jo— pg,; 68 +b—p, — Pe: - Pg) » (S)
for consumers 0B : Jo—p, =Max(@, + b— P ;B +o-p - PR -P) L (S)

for consumers of A + B : 64 +jb—p — py 2Max(éa, + )b - P, - Pg; 68 — ). (S;)

The condition&a, + b — pg, 2 Max(0,6a, + )o—p, — ps, 6 — p,, o — pg) must be satisfied by
buyers ofA B.

The condition&a, — p, = Max (0,88, + }b— pg,; 68 + b —p, — pg: o — pg) Must be satisfied by
buyers of A alone.

The condition jo- p, 2Max(©,&, + b— pg,; & +)b—p —pg;8, —p,) must be satisfied by
buyers of B alone.

And finally the conditionfa, + )b - p, — py = Max (0,6, + )b — pg,) must be satisfied by buyers
of both A andB.

FromS,, we derive that the preference index of the comsuimdifferent between purchasing

A.B and purchasing A and B separately is@Eth_—?'_pB. Note thatS, R,, and R
. r_ p| LA 1 ah A . e .
intersect atl =(g,y=6(peh—g P )).y can be understood as the implipiice per unit of

quality of B, when the quality oA is valued at the price set by film Note also thaR, ,R,, and

> Consumers oA\ + B means consumers of bo#y and B but each component is purchased separately.
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b )16. The market areas depend on wheghaheimplicit price per

S, intersect a{% ;&

unit of quality of B is greater, lower or equal%‘i, theexplicit price per unit of quality of B set

by firm |. We now distinguish three cases.

Casel: Peh > P+ P andf/>%_
: ~< Ps
Case2: Peh > P + Ps andysF_

Case3: Peh < P+ Ps -

In case 1 and case 2 the price of the burgB is higher than the price of both and B. The
difference between the two cases is that in cagee implicit price per unit of quality of B is
greater than thexplicit price per unit of quality of B set by firml. While in case 2 themplicit
price per unit of quality of B is lower than theexplicit price per unit of quality of B set by firml.

In case 3 the price of the bundégB is lower than the price of both and B.

1 -
1® ServiceB is sold as part of the bundfg B. Remark that% <B(th A p) =) can be written as:
M >ﬂ. The ratioM represents themplicit price per unit of quality of A when it is sold as part
a,

of the bundleA, B . Thus market areas depends on whetheirigikicit price per unit of quality is greater, lower or

equal to the expliciprice per unit of quality of A .

1€



Casel: Pen > P, *+ P, and JA/>%

It is the case where the impligitice per unit of quality of B is larger than thexplicit price per

unit of quality of B. Figure 7 shows that parameter space dividefiresegments

y R g, S,
1
Pen \‘: N
BN B
BB f O\ A+B
~ P Mon
V b LN AB
\\\E
\I\\
p SN
| Ry
! p 1 R
P ~ A R
a Bk 0 a2 O

3,
Figure7: Market areas under the regir(B,,C,) when pg, > p, + p, and f/>%

Consumers with preference parameters to the rigl®, cand abov& purchase the bundkeB.

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

parameters betwee, and S and below R, purchaseé\ alone. The market area of those

The market area of those consumer@eiszl—é— . Consumers with preference

consumers B, =Pelg Pan"Ps ,  Ps . Consumers with preference parameters to
b a, 2(a, -a)

the left ofS,, to the right of S, and abov&®, purchaseA andB. The market area of those

A

a,
7we recall thatd = h

Peh =P —P ~_1
= andy:B(th_;

P
8 —8,
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consumers B, g (é Pon ~ Ps )(1 T)BJ Finally consumers with preference parameter to
a‘h
the left of § and above R, purchaseB alone. The market area of those consumers
isDg = (peh pBJ(l ZBJ Others don’t purchase.
ah

Case2: Pen > Py t+ Py andy<%’

It is the case where the impligtice per unit of quality of B is lower than the expliciprice per

unit of quality of B. Figure 8 shows that parameter space dividedantosegments.

o

Figure 8: Market areas under the regint®,,C,) when p,, > p, + p; and y< F;)B

The allocation of consumers is as follows: conswmeith preference parameters to the right

of S,, aboveR, and aboves, purchasé\ B. Those with preference parameters to the lefgof

18



and aboveR, purchase alone. Finally consumers with preference parantetére right of R,

and belowS, purchaseA alone. Others don't purchase.

We see in Figure 8 thaﬁ<% and § is to the right o8, . Therefore nobody buys, + B,

that is no consumer purchasBsseparately when she also purcha@e@. The reason is that the

explicit price of B is higher than the implicit price d8 when purchased as part in the
bundleA,B.

For the particular case th}e%, we haveS, = S, = R, and the allocation of consumers

in the parameter space is the same as above.

‘¥ Recall that buyA + B means buy bothA andB .

16



Case 3: Poh = P+ Pg

It is the case where consumers who purchBseeparately, also purcha&eand pay for both
services a price higher than the price of the baAdB. In this case the demand for bo#h
andB is zero since consumers can purchig, that is they can get a better bundle at a lower

price. But consumers purchage alone andB alone. Market areas are shown in Figure 9.

A~ Pen—Bs
g a,

Figure9: Market areas under the regir(B,,C,) when pg, < p, + p;

Figure 9 depicts a similar pattern as for Figui® Jherefore case 2 and case 3 give the same

allocation of consumers in the parameter space.
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3.3.1 Determination of the equilibrium pricesin(B,,C,)

Here also the first order conditions are quite clempWe search the price equilibria numerically

for a range of values od, anda, . Figure 10 shows the equilibrium values ¢f and % for a
range of values &, 9in case 1. The equilibrium prices that we ob&dimays satisfyb%. In

case 2 and 3, the equilibrium prices that we obdaimot satisfyk%. Therefore, we will only

look at case 1.

q=02, b=0.3

0.5
0.4 —
0.3 / ¢ }A’E}(psr\_% R)
0.2 e b™"" 4
011 g w = —a—@a—H s Ps

0 b

1 2 3 4 5 6 a,

Figure 10: Comparison of prices per unit of quality under iegime o{B, ,C,)

Note that gap between the explicit price of ser8and the implicit price of servid® becomes

larger whena, becomes larger.

¥ The equilibrium condition% = }7 is not satisfied for the parameter values thahaxe chooses for simulation.
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3.4 Pure Componentsby Firm h, Bundlingby Firm I: (C,,B)

The patrticipation constraints are

for consumers of\ B : Ga, +b-py 20, (R)
for consumers oA, : 6a, - p, 20, (R)
for consumers oB : ypo-p, =20, (R,))
for consumers of A, + B?° : G, +)b-p, - ps =20.(R,)

The self-selection constraints are

for consumers oA B :6a + b - py = Max(0,6a, +)b—p, — Ps, 08, — P, O-Pg).(S,)
for consumers oA, :6a, —p, = Max(@, + jo— pgy;6a, +o—p, — P - Ps).  (S)
for consumers 0B :jb- pg = Max(6a, + jb— pg;6a, + - p, — Pg;ba, - p.),  (S,)

for consumers ofA, + B:fa, + jb— p, — pg = Max(6e, + o - pg; o - pg;6a, — py) - (S;)

The condition8a, + b - pgy = Max(0;6a, + o — p, — pg; 8, — p,; o — pg) Must be satisfied by
buyers of AB.

The condition&a, — p, = Max(0; 8y, + }o— pg;6a, + o - p, — Pg; W — pg) Must be satisfied by
buyers of A, alone.

The condition )b - p; = Max(0; 84, + )b — py ;6. + b — p, — Pg; G4, — p,) Must be satisfied by
buyers ofB alone.

And finally &a, +)b—p, — ps = Max(0; 6 + )b— pgy;6a, — p,; o — pg) must be satisfied by
buyers of bothA, andB .

2% Consumers ofA,, + B means consumers of bo#, and B but each component is purchased separately.
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FromS, andR,, we derive that the preference index of the comsuimdifferent between

purchasingA B and purchasingA, andB separately |§—%. Now S, R, , andR
intersect atl = (Z: __(pel a ph)].f/ can be understood as the impliprice per unit of

quality of B, when the quality oA is valued at the price set by firm Note also thaR , R,

Ps

and S, intersect a( P ~Ps
a b

jm. The market areas depend on whetherithigicit price is

greater, lower or equal to the explipriice per unit of quality of B set by firmh. There are now

four cases to consider that correspond to numbeeltsf in Table £2

Table 1: Different cases under the regime(&f,, B,)

Ps g

<= >

r<b ar
Pn < Po < Ph * Ps Case 1 Case 2
Pa < Ph Case 3 Case 4

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

betweenAB and bothA, andB is lower than one. For cell 3, we consider sepfrdhe case

where é<1 and the case Whekl.

Ps — Ps _ By o ~ Pg

ph) y can be written as——— >—_. The ratiop—

& &, &

theimplicit price per unit of quality of A when it is sold as part of the bundeB . Thus market areas depends on

Ps a

2! Also remark thatF <= (pGI represents

whether thismplicit price per unit of quality is greater, lower or equal to the explimitce per unit of quality of A, .
% There is no equilibrium withpg, > p,, + Py because nobody buy§ B .
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Case L. Py < Pg < P, + Py and I/<%

Figure 11 shows a segmentation of the space okmmete parameters into five segments.

o + —_
6=Pn"Pe"Pa is derived froms, .
a — &
y A
S
| h
1 Sp!
\\‘ AN R E—
Pai | R " —
b [\ B~ |
\\\ \\\\ : A B A| + B
\\\ \\\ i
AN N N |
. N N . ) N . :
pB AN N I r /l// R
P sl TR,
| ah .. 3 . L »
Pa ~ Ps h P
a a 0 1 6

Figure 11: Market areas under the regin(@,, B, ) when p, < pg < p, + pg and

“_ Pg
<!B
%

Consumers with preference parameters to the |} ofo the rightS, and above S, and R

purchase) B. The market area of those consumers is:

Pev s Pa~Pey.l,Ps  “r Pa — P 5 P~ Pave Py ¥
D. =a-Peyp-Pa " Pey, 1 Ps 1y Pa“Pey b _(p_Pa"Psyq_Ps_V¥y
a = b)( a1 )+2(b y)( 2 ), Dg =( a1 )( - 2)

Consumers with preference parameters to the rightSagind abové&, purchase bothA,

andB .Consumers with preference parameters to the le§ aind abov&®,, purchaseB alone.
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Finally consumers with preference parameters to the oigRt and belowS, purchaseA, only.
DemandsD, for A, andD; for Bare respectively:
_ o L o Puy P 7 _ Py 2. Pen — Py
D, =1-6+=(0—-—)(—+y),andD,; = 1-—)(1- 0+ ——>).
A 2( ah)(b Y) g = ( b)( 2 )

The others consumers do not purchase.

Case2: P < P, and I/<%

When §<1

Figure 12 displays also a segmentation of the sppeeterence parameters into five segments.

We obtain the same segmentation of preference paransgace than in case 1. Therefore

demands in case 2 wheétk1 are similar to demands in case 1.

PR 9
b

Figure 12: Market areas under the regin(@, , B,)whenp; < p,, I’<% andg<1.

4
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Whenéz1
Figure 13 shows a segmentation of the space of preferparameters into three segments.

A

4 s, R

v

Figure 13: Market areas under the regir(@€,, B, )when p; < p,, , I/<%andé21

Consumers with preference parameters to the rigl§ paboveR and aboveS, purchase\B.
Those with preference parameters to the lef§gind aboveR, , purchasé alone. Consumers
with preference parameters beld®y purchaseA, only, to the rightS, and above S, and R

purchase B . Others don’t purchase. No one purchases BgthndB .
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Case3: Py < Po < Py + Py and 1/2%

Figure 14 shows segmentation of the space of prefengarameters into four segments.

A
y s,
A +B
L Sl
////
|:\)b
IaI B a| 5

Figure 14: Market areas under the regi(@ , B,) when p; < p, + pg , ;2% and pg > p;,

Consumers with preference parameters to the myhand aboveR, purchase both, andB.
Those with preference parameters to the lefRpfind aboveR, , purchaseB alone. Consumers
with preference parameters to the rigRt and below R, purchaseA, only. Others don't

purchase. Demand fol B is zero.
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Case 4. Pe < P, and I/Z%

Figure 15 depicts the same segmentation of prefergeeneters space than in case 3. Therefore

demands in cases 4 are similar to demands in case 3.

v

pGI — pB 1 9

Figure 15: Market areas under the regif@® , B ) when p, < p, and ;/2%
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3.4.1 Determination of the equilibrium pricesin(C,,B,)
We note that there is no duopoly equilibrium wﬁrf‘z% because this condition entails zero

sales by the low quality firm. Therefore, the remaintage to analyze is the case wh;re%

and 8<1 or 8=1. So the guestion is what subcase constitutes a Nasitoeqgon in prices?

As in the previous sections, analytical difficulties lead tassearch the price equilibria
numerically for a range of values af anda, . Figure 16 displays the value oIf/ and% for a

range of values &, 23 We find that the only equilibrium prices that we ever @jetays are

consistent WithI/<%. Also at equilibriumé<1. Therefore we look only at case 1 whér 1.
[ a =02, b=0.3

0.25

0.2 e . B
0.15 / b

0.1 Af//'/-'/—- - -
0.05 -/'/-/ y

0 T T T T T
0.4 0.5 0.6 0.7 0.8 0.9 ah

Figure 16: Equilibrium characteristic of the subgar(@,, B,)

Here also the gap between the explicit price of serBiand the implicit price of servicB

becomes larger whea, becomes larger.

23 The equilibrium condition yZ% is not satisfied for the parameter values thahawxe chooses for simulation.
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4.  Equilibrium Strategy of the Game

We now compare profit under each of the four posseslitWe leta,and a, vary in the
interval[0.2,+oo[ . Figure 17 shows firms’ profit in each possibility. We ayw find that:
ﬂ-hBh-B\ > n—hcthl > ”ﬁh:cw > ”fhycl

B, .B B, .C, ,B ,C
nih‘ZHI.hIZHI-Ch Zﬂichl

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

0,4

e
Ch.C
0,2 7T,

0,1 —*— r[IBh*B'
— %% ,
0 (: o y & — o — 77|Ch “
T I I I I h,B|
o4 05 06 07 08 09 7y
77;ChiBI
ah

Figure 17: Equilibrium Strategy of the Game

Thus we state the following result:

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

Bundling is a dominant strategy for both firms becauseditices the intensity of the competition
between the two firms by increasing the differentiation o¥ises. Therefore firms’ profits are

higher under(B,,B,) than under the other subgames where one of two fitnhsaat sells its

services separately.
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5.  Waeéfarelmplications

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

For(C,,C,), consumers’ surplus denoted B6¥° is:

Cs* =i(6ah - Ph)d0+_gf(0a1 - P,)d9+J1'(y—0)dy.

The first, second and third expressionG8° are respectively the surplus of purchaserg\af A

andB . We obtain:

1-5° = 8°-8°
)= P, (L-6)+a(

CS¢ =za
n( > >

-~ 1
)—p|(9—9)+§

The social welfare denoted ISV gives:

SWE =CS® + 715 + 7,

For(B,,B,), the surplus of consumersAfB denoted byCS? is:

Peh

Pon
an

(‘9*)2 + (ahe* B th)3
2

a . p 1
CS®P=—""+@1+0 -2 ) (=- -a
S, 2 ( a )(2 Pen) — &, 6a,

While the surplus of consumersAB is:

cs® = I [0, (@ +y- po)daly+ | [0 (@, +y- pa)dady

Pai

Cs? =%[1+(|DG|)2 ~2y +a,0-y)]- Y Pa) ;;G')

Thus, consumers’ surplus undd, ,B,) is:

CS® =CSP +CP
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The social welfare und€iB, , B,) denoted bySW® is:

3/\/8 - CSB + ﬂEhYBI + IYI.Bh,B|

We now compare social welfare undét,,C,) and (B,,B,) for a,and a varying in the

interval[0.2,+oo] . Figure 18 displays the total economic welfare un@y,C,) and (B, ,B). It

shows that:
SWEB > 3Sw°e.
W
1,2
1 /
o /////,;/
— . Swe®
0,6
—— SNC
0,4
0,2
0 T T T T T T
0,5 0,6 0,7 0,8 0,9 1 1,1 ah

Figure 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,) resultsin a decrease in social welfare when thereis

a small differentiation between services.

It is obvious that bundling in this context reducesmisumers’surplus. Indeed bundling increases

prices and there are more constraints under thmeegf (B, , B,) because to obtaid consumers
must purchaseA B even though they don’t waAt So for welfare to increase, aggregate profits

must raise enough to offset the reduction of aggeegonsumer surplus and then result in a
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potential efficiency gain. For all the parameters hiave chooses we find that total welfare

increase.

6. Concluding Remarks

In the traditional literature on bundling by duaptd, the conclusion is bundling is a dominant
strategy equilibrium for both firms but it is nofpeofitable strategy for both firms. We find also
that bundling is a dominant strategy equilibriurut Bontrary to other studies, we find that
bundling is a profitable strategy for both firmshelreason is that in the context of vertically
differentiated services, bundling can be used #isrdntiation tool. It then reduces the intensity
of competition between the firms and then they maigre profits under bundling than they

would under component selling. We also find thatding increases total welfare.

Cable operators and telecommunication companiesr offie combination of telephone,
television, and Internet as a bundled service. @sults suggest that they would compete more
vigorously and would realize less profit if theren restriction on bundling. If buyers care for
the quality of services their surplus is reducedamrbundling. However, the fact that a single
supplier offers all services makes bundling coneenifor buyers. So the benefit of the
convenience must be balanced with the reductiocooumers’ surplus to obtain the effects of
bundling on buyers’ welfare. Also authorities mdstide what weight they give to the buyers’

surplus and to the suppliers’ profits to obtain tie¢ welfare effects of bundling.

Our result should be interpreted under the assomptihat both the variable cost and the fixed
cost are zero for each service and services atiealgr differentiated. It would be interesting to
analyze the case where the fixed costs are pasith®o since we know that firms in
communication markets are both horizontally andieally differentiated, we can study both

differentiations to see how the results of thisgregre robust to these assumptions.
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