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Bundling of non-complementary products as a competitive strategy

Abstract

This paper discusses three questions about Imgndihe first question is about the
incentive of bundling for multiproduct firms in gremetric duopoly market under
consumers’ product specific preference. We showrttieed bundling is the dominant
strategy when consumers’ reservation value isivelgtlow; otherwise, firms choose
independent pricing. The second question is atheueffect of bundling to deter entry
under consumers’ product specific preference. Wtmatsumers’ reservation value is
relatively high, we show that the incumbent hasn@entive to use bundling to deter
entry only if a prior commitment is applicable. Hewer, when consumers’
reservation value is low, the multiproduct firm av@as no incentive to use bundling
and bundling has no effect on entry deterrence.tlilnd question is about the entry
deterrence effect of bundling under consumers’ 8pacific preference. we show that
the incumbent can deter and even block entry bydlmo when consumers’
reservation value is at an intermediate or relatilgh level. This result holds even
when the incumbent cannot commit itself to suchdting in advance.
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Chapter 1. Introduction

As the whole economy all over the world develoggidly, the categories of items
sold are increasing as well. A result of this pridwariety is that we can see many
products sold together. They may be in a box, sisckeveral different cosmetic items in
a single box. This kind of selling way is calledufp bundling”. Pure bundling is
defined as that products are sold in a certain gtagn. Besides pure bundling, you
may also find that buying several items togethenase profitable, such as a hamburger
set with a glass of cola may be cheaper than timeasuhe price for each one. This kind
of selling way is called “mixed bundling”. Mixed bdling represents that if you
purchase several products together, you will gegréain amount of discount. Bundling
can be observed in many industries, such as telacwmcation, financial, cosmetic
industries and so on.

Usually people think that bundling is a way oicprdiscrimination, which is used as
a selling strategy. However, bundling, especiallygpbundling is always suspected as a
tool for entry deterrence or market foreclosurer fexample, Japan Fair Trade
Commission once suggested to cease the bundliNycobsoft's Word and Excel, since
it may be a tool to foreclose the word processorketawhere another competitor
Ichitaro existed. Therefore, surrounding the tagfidundling from the perspectives of
price discrimination and entry deterrence, the ijoework on bundling can be divided
into these two types. One type is about bundlingaagrice discrimination. Many
researches can tell us why this is worthy discgs$ma monopoly market, Matutes and
Regibeau (1988), Matutes and Regibeau (1992), Adanas Yellen (1976) showed
important models. Matutes and Regibeau (1988) stdha in a monopoly market, the
multiproduct firm has a stronger incentive to cute if it engages in a pure bundle,
compared with the situation under independent mgiciMoreover, consumers have
more varieties to choose under independent pridihgse lead that independent pricing
is more profitable than pure bundling. Matutes Regibeau (1992) showed that mixed
bundling is more profitable than independent pgdoecause the demand under mixed
bundling is bigger than it under independent pggifor the more purchasing varieties
under mixed bundling. These results are based arertin level of consumers’
reservation price. Adams and Yellen (1976) showed pure bundling may dominate
independent pricing in some occasions after nungerexperiments with random
distributions of reservation value. In a compeétimarket, Matutes and Regibeau
(1988), Matutes and Regibeau (1992) and Gans amd) K{2005) showed that
bundling harms firms’ profits if both bundles, basa bundling intensifies the



competition. This leads to a price competition. leger, if either bundles, mostly

bundles attracts more consumers, therefore thdondles gets more profit. For these,
in order to release the competition, independeicing is always preferred. The other
type of previous work is about bundling as a emteyerrence tool. Whinston (1990),
Nalebuff ( 2004), Peitz (2008), Armstrong, M., aviidkers, J. (2010) discussed this
guestion. Mostly these results showed that bundiiag deter entry for the leverage
effect from the monopoly market to the potentiaimpetitive market. And most

previous researches discuss pure bundling rathem thixed bundling, since pure
bundling is more likely to deter entry hence itgdkty is also considered.

From the previous work, we find that many pregiotesearches assumed that
products are complementary such as cameras angslefisese products must be used
together, therefore in the model a single prod@rhahd does not exist. However, in
reality, bundles of non-complementary productshsagthe bundle of Microsoft's Word
and Excel, are very common. Consumers may prefgmguonly a single product
because it can be used alone or it can be pairtdd ather products. Therefore it is
necessary to talk about bu ndling based on non-mymgntary products. In this paper,
we intend to discuss the two types of bundling fmob In addition, we find that
Hotteling model is used very often on bundling peoln And Hoettling model can be
divided into two types: consumers’ product specifieference and firm specific
preference. Product specific preference means dbasumers consider products are
different, such as a consumer may prefer Gucci'g lmut Prada’s clothes.
Comparatively, firm specific preference means twisumers only consider the firms
are different. For example, the transportation dags not increase in proportion to the
number of the items you buy from a certain supeketalVe intend to use Hotteling
model in this paper.

In a summary, we discuss three questions of Immdiased on the assumption of
non-complementary products: first, we talk aboubdiing for price discrimination
under consumers’ product specific preference. Skcawe discuss bundling for entry
deterrence under consumers’ product specific peats. Finally, we take a look at
bundling for entry deterrence but under consunfers’ specific preference. There is a
lack of the extension of Matutes and Regibeau (X988del on our first and second
topic, we extend their model in this paper. And bveld a new model to discuss the
final topic.

The reminder of this paper is as follows. In dkaj2, we discuss bundling for price
discrimination and product specific preferencecthapter 3, we see bundling for entry
deterrence and product specific preference. Intehafy we talk about bundling for



entry deterrence and firm specific preference hapter 5, we show a summary.

Chapter 2. Bundling for price discrimination and product specific preference

2-1.Introduction

By considering bundling as a selling strategydtiproduct firm can sell its products
in three ways: pure bundling, independent pricengd mixed bundling. Pure bundling
refers to selling products only in a bundle. indegent pricing means selling products
separately. Mixed bundling means selling goodssiggiboth of these pricing methods.
In this study, assuming the market is a duopoly each firm sells the same products,
we examine the incentives of firms to engage inding. We analyze this topic by
assuming the products that a firm sells are nonptementary. In addition, we assume
a firm can select among three strategies: purelimgadndependent pricing, and mixed
bundling.

This question has been examined rather extegysivekthe relevant literature by
assuming the products involved are complementacgoAdingly, previous literature
assumed consumers are not allowed to purchaseaasilygle product. For example, in
previous studies, two products are complementary-tance, like a computer and a
mouse or a camera and a lens; the products mustdaetogether because one product
cannot be used without the other. Therefore, a wors must also purchase the
products together. Matutes and Regibeau (1988) ieahfirms’ incentive to engage in
pure bundling and independent pricing in a duopwigrket. In their model, they
assumed there were two firnlsandB, selling two complementary system components,
say, products 1 and 2. A consumer purchases atonedinit of each product. Therefore,
when both firms engage in independent pricing, cores's have five options to select
from, namelyAA, BB, BA, AB, and purchasing nothing. For exam@é means buying
two components together from fir& whereas\B means buying product 1 from firfk
and product 2 from firm B. When both firms bundiensumers have three purchasing
options to select from, namelpA, BB, and purchasing nothing. When only firfn
bundles, because consumers must buy two comportkatsituation is the same as the
one where both firms bundle. The researchers sholadndependent pricing always
dominated pure bundling.

In this study, we assume products are non-congiémy—ifor example, like coffee
and sugar. We can find a bundle of coffee and sirgaupermarket stores. However,
coffee and sugar are also sold separately. A coasomy purchase only coffee because



he prefers drinking coffee without sugar. A consummay also buy the bundle for a
lower price. Therefore, consumers are allowed telpase only a single product in this
situation. Based on the setup of Matutes and Ragilf£988), with the new assumption
that products are non-complementary, when bothsfiemgage in independent pricing,
there are nine purchasing optio#sA BB, Al, A2, B1, B2, AB, BA, and purchasing
nothing. When only firmA bundles, consumers ha@&\, BB, B1, B2, and purchasing
nothing to select from, which is not equal to thiaagion where both choose to bundle.
In our study, we find that pure bundling may donenadependent pricing.

Matutes and Regibeau (1992) subsequently examihedincentives for mixed
bundling and independent pricing for multiproductk in a duopoly market. Using a
model similar to the one from 1988, they found getg of results corresponding to the
level of consumers’ reservation valu®.(WhenC is small, the equilibrium result is that
both firms engage in mixed bundling. However, tBituation turns out to be a
prisoners’ dilemma. Whe@ is big, the equilibrium result is that both firraegage in
independent pricing. I€ is in between, the equilibrium result is that efthirm chooses
mixed bundling. Gans and King (2006) extended tloeleh of Matutes and Regibeau
(1992) for analyzing the incentives for mixed bungland independent pricing. They
found the same results, but they changed the nfoalal two to four firms. Thus, the
situation became a problem concerning integratsowell.

No study has considered the relationship betvpesa bundling and mixed bundling
based on complementary products. This is becausn whre bundling and mixed
bundling are considered in this setup, if one fiamgages in pure bundling, it
automatically means that the other firm has to gaga pure bundling as well. Matutes
and Regibeau (1988) found that pure bundling wasyd dominated by independent
pricing, and hence, there is no need to compare pundling and mixed bundling.
However, in this study, we find that pure bundlimgqy dominate as a selling strategy
over independent pricing, and hence, we must coenpaxed bundling with pure
bundling.

By adding the possibility of consuming one pradiReitz (2008) analyzed the entry
deterrence effect of pure bundling for a multipradmonopoly in a two dimensional
Hotelling model. This is not a symmetric market.his model, consumers are allowed
to buy a bundle from the incumbent in addition ndther product from the rival if the
entry has occurred. Based on this assumption, puralling is preferred by the
incumbent if the entry has happened. This diffecsnf the result of Whinston(1990)
where bundling is never preferred if the entry besurred. In Peitz (2008)'s model, the
horizontal axis had vertical axis represent consahsrplus from buying product 1



and 2, respectively. A consumer located furthemfra firm means that this consumer
has higher surplus of buying this firm's produchbe she is more willing to buy its
product. However, in our model, a consumer loctether from a firm means that she
needs to pay more cost to buy the firm’s produatrdfore she is less willing to buy its
product. Based on Peitz (2008)’'s model, the mackefiguration does not change as
consumers’ reservation changes. Nalebuff (2004) @sisidered the similar problem by
assuming the incumbent chooses prices before thenénin a two dimensional
Hotelling model similar to our model. But he didtmxamine the change of the level of
consumers’ reservation. However in our study, margenfigurations change as
consumers’ reservation changes and we assume cersboy at most of each product.

The remainder of this chapter is arranged a®v@! In section 2, the model is
introduced. In section 3, we analyze the equilitorjprices and profits in four cases: (1)
pure bundling and independent pricing, (2) indeeangricing and mixed bundling, (3)
mixed bundling and pure bundling, and (4) integig@ll three strategies. In section 4,
we show the differences between this study andiguswones. In section 5, we present
conclusions.

2-2. The model

Suppose there are two products, products 1 anhZh can be used together or
separately, such as coffee and sugar. There arériwe in the market, firm#& andB,
producing both products 1 and 2. Without loss afegality, all marginal costs are set to
equal zero. A consumer purchases at most one tisiah product. Therefore, if both
firms engage in independent pricing, nine systemfigarations are available for
consumers to purchase, as follodg BB, Al, A2, B1, B2, AB, andBA, otherwise, they
purchase none. For exampkB means buying product 1 from firdh and product 2
from firm B and Al stands for buying only product 1 from firtn We consider three
strategies for each firm: pure bundlir@),(independent pricing\N) (i.e., non-bundling),
and mixed bundlingMl). However, we analyze four cases in this studyhénfirst case,
we consider that firms have pure bundling and iedejent pricing as the only two
strategies. In the second case, we set the comdhet both firms can select from the
strategies of mixed bundling and independent pgianly. In the third case, we assume
the two firms have mixed bundling and pure bundisgheir choices of strategy. In the
last case, we integrate all three cases.

In each case, we examine the firms’ choice otipgi schemes by employing a
two-stage game. In stage one, the firms decide hehdb bundle. In stage two, the



firms set their prices simultaneously.

Then, we extend the basic model of Matutes andlieegi (1988), allowing consumers
to purchase only one product. Consumers are unlyodmstributed on the unit square:
firm A is located on the origin (0, 0), while firBhis located at the point of coordinates
(1, 1). The horizontal axis stands for productrid the vertical axis stands for product 2.
Generally, under an independent-pricing schemeangwmer buying only one product
has a surplus of

C - Admj- pmj,
wherem = 1, 2,andj = A, B. The termC is the reservation value common to all
consumers to buy one product. Therefore, buying gwamlucts will result in €. The
termdmj is the distance between the consumer’s locatiahtlaa firmj horizontally or
vertically, which depends on the produat The termpmjis the price of firmj’s product

m, and4 > 0 measures the degree of horizontal productrdiffiiation. We assunie= 1
in this study. A consumer buying two products tbgethas a surplus of

2C - A(d1i + d2) - pui - p2,

wherei, j = A, B. Concerning different pricing schemes, if a consurbuys both
products from firm engaging in pure bundling, she will have a surplus

2C - A(du + d2) - p,
where pi stands for the price of pure bundling of fiimIn addition, if a consumer
purchases two products together from firnengaging in mixed bundling, she will
obtain a surplus of
2C - A(d1i + d2i) - (pai + pa2i- i),
wheredi is a discount owing to mixed bundling.

2-3. Equilibrium prices and profits

In this section, we find equilibrium results, §z& the behavior of firms in three
cases, and then integrate these three cases fimal @ase. In every case, we consider



three strategy combinations for analyzing a Nashilibgum. We draw the market
configurations of each combination in a two-dimensi Hotelling unit square by using
consumer surplus formulations. Then, we can caeuthe firms’ profits in each
combination and find out the equilibriums by comparthe profits of each combination.
We will see that the market configurations and opuums are different, depending on
the level of consumers’ reservation val@. (

2-3-1. Case 1: pure bundling vs. independent prictn

In this case, we assume firms have only two esiias available: pure bundling)(
and independent pricing N (i.e., non-bundling). The market configurations
corresponding to different dimensions@fre presented in Figure 1. The three strategy
combinations possible a@&B, BN (NB), andNN. BB means that both firms engage in
pure bundling.BN means only one firm engages in pure bundling, @wedset the
condition that firmA is the one that does 96N is the combination that both firms do
not bundle goods. Concerning the situation whetg frm A bundles, we demonstrate
an example for the calculation in the situation rel@< 0.5. The demand &A on the
horizontal and vertical axes are the same, andemetd demand a$ns, m= 1, 2, and
2C - dma- pa> 0 (i.e.,dma< 2C - pa). Then, the area of the triangle i<(2pa)%2, and
this is the demand for firlA. Therefore, profit is

A= pa (2C - ;2.

Maximizing firm A’'s profit with respect t@a gives us maximized
pa* = 2C/3
and
ma* = 16C%27.
For other calculations, please refer to the Appetdi
We definer" as the profit of a firm engaging in strategywhile the rival engages in

strategyl, with h, IC{B, N, M}. The termp" is the price of one product but it is the

bundle price when h stands for bund®. \We obtain the equilibriums as follows: first,
both firms choose independent pricimfgN):



WhenC < 0.5,because™N= zNB > 788 = zBN and

When 0.5 C<0.75, becaus@'N> zNB> 758> 75N,

We also have the results on the prices as follows:

2pNN > pBN=pBB > pNB= pNN '\whenC < 0.5 and

2pNN> pBN > pBB> pNB= pNN \when 0.5 <€ < 0.75.

Second, there are two equilibriums where both fiolmsose independent priciniylY)
and both choose pure bundlirgB),

When 0.75 C< 1, becauseN > 788 > 7NB > zBN

When 1< C < 1.5, becauseN > 788 > 78N > 7NB and
When C> 1.5, becausg"N> 788 = zNB = 75N,

Finally, we have the results on the prices as fdto

2pNB> 2NN > pBN> pBB> pNB > pNN\when 0.7 C < 1,
2pNN > 2p NB > pBB > pBN > pNN> pNB when 1< C < 1.5, and
pBN= pBB= pNNwhenC > 1.5.

Market configuration when both firms engage in vmdiual pricing (NN):

AB B2 BB
AB BB
Al B1
AA| A2 |BA AA BA
(C<1) (C>1)

Market configuration when firm A engages in purendtiing and firm B engages in
individual pricing BN):

B2 BB

B2 BB

B1

1 Strictly speaking, whe@@ approaches 1.4, s&/= 1.48, onlyNN becomes the equilibrium.



(C<0.5) (0.5C < 1) (K C < 1.5)

BB
AA
(C>1.5)
Market configuration when both engage in pure bungdBB):
BB
BB
AA
AA
(C<0.75) (€ 0.75)

Figure 1. Market configuration. Case 1: pure bundling vs. individual pricing

On comparing our results with those of Matuted Begibeau (1988), we find several
differences. We find that the market configuratiomm® more complicated in the
presence of single-product consumption. In ourystue find the result that both firms
bundle (i.e.,BB) may appear in the equilibrium, while independpnting always
dominates as a selling strategy over pure bund|Ml) in Matutes and Regibeau
(1988). When 0.75 € < 1, the market foBB is an adjacent market. In an adjacent
market, according to Matutes and Regibeau (19%2, fine36), “both firms set prices
for their complete systems so as to leave consutoeeted at the common market
boundary with exactly zero surplus.” The marketrmary ofAA and just touches that
of BB. FirmsA andB do not compete directly, but all the consumertha market are
covered. Comparatively, competition among pure dbeah and single-product systems
is fierce in the market fd8N. Therefore, we se€® > 72BN andz®8 > zNBtemporarily.

2-3-2. Case 2: mixed bundling vs. independent pricg

In this case, we consider a situation where fitmage only two choices as their
strategy: mixed bundlingM) and independent pricindN). The market configurations



are presented in Figure 2. There are three stratempinationsMM, MN (NM), and
NN. The termpv™ is the set price of the mixed bundle, gfitlis the price of a single
product. We obtain the following results.
First, both firms choose mixed bundling i)
When C<0.7, becausgM = zMN > 7NN = 7zNM,
When 0.7 <C< 1, because™N > 7MM > 7z\NM > 7NN
When 1<C< 1.2, becausg™ > 7N > 7NN > 7zNM gnd
When 1. C< 1.4, becausg”N > zNN > zMM > ,NM_
Second, both firms choose not to bundiéf, whenC > 1.4, becauseNN > zMN > 7\M
> n.MM_
We also have the results on the prices as follows:
2pNN > pyMM = pyMN gMM = pMN > BNM = pNN \when C< 0.7,
2pNN > pMMM < pMMN, pMM > pMN > pNM > pNN When 07 <C < 11’
20NN > pyMM > 2pNM > gy MN MM > gMN 5 gNN > pNM \yhen 1.1< C < 1.16,
2pNM> pyMN > pyMM pMN > pMM > M = pNN\when 1.16< C < 1.4, and
2pNN > pMMN > QJNM > pMMM, pMN > pMM > pNN > pNM WhenC > 1.4.

Market configuration when both firms engage in rdikeindling MM):

AB| B2 BB AB
BB
Al
B1
AA
AA A2 BA BA
(C <0.85) (G 0.85)

Market configuration when firm A engages in mixaghtling and firm B engages in
individual pricing MN):

AB| B2 BB
AB | B2 B2
BB AB BR
Al
Bl Bl B1
AA AA
BA
AA - oA BA

10



(C<0.7) (0.7<C<1.1) (14 C<1.16)

AB

BB

BA]

(C>1.16)
See figure 1 for the market configurations of “heitfirm bundles.”
Figure 2. Market configuration. Case 2: mixed bundhg vs. individual pricing

Let us examine the differences between our resuitl that of Matutes and Regibeau
(1992). We find that whe@ < 1.2, the equilibrium result is that both firmsnolle and it
Is not a prisoners’ dilemma. In comparison, theultds that both firms bundle and that
it is a prisoners’ dilemma in Matutes and Regib€k@02). When 1.2 € < 1.4, the
equilibrium result i9VIM but it turns out to be a prisoners’ dilemma. A¢ game time,
we find that there is nMN or NM in the equilibrium result, whereas these two rssul
appear in Matutes and Regibeau (1992).

2-3-3. Case 3: mixed bundling vs. pure bundling

In this case, we consider firms that have only thoices of strategy: mixed bundling
(M) and pure bundlingB). The market configurations are presented in EdurThere
are three strategy combinationgM, MB (BM), and BB. We obtain the following
results.

First, both firms choose mixed bundling i),
When C< 0.6, because"M= 7zVB > 7B8 = 7BM
When 0.6< C < 0.85because™® > zMM > zBB> zBM
When 0.85< C < 1, because™M > zMB > 758 > 78M and
When 1< C < 1.4,because™M > 78M > 7zMB > 7BB,
Second, there are two equilibriums: both firms d®mixed bundlingMM) or pure
bundling 8B), when C> 1.4, because™ > 7z8M = 7zMB = BB \We also have the
following results on prices:
puMM = pyMB < pBB = pBM pMM = pMB \whenC < 0.6,
pB8 < pPM < puMM < puMB, pMM < pMB when 0.6< C < 0.85,
pBB = pBM = pyMM = pyMB MM = pMB \yhen 0.85< C < 1,

11



PBM < BB < pyMB < pyMM, pMB < pMM \when 1< C < 1.186,
peM= pBB< puMB < puMM, pMB < pMM\when 1.16< C < 1.4, and
pBM = pBB = puMB < puMM when C> 1.4.

Market configuration when firm A engages in purendtiing and firm B engages in
mixed bundling BM):

B2 \ BB B2 BB B2
BB
B1
B1 AL AL
AA B1
(C < 0.6) (06C < 0.85) (0.88C < 1.4)
BB
AA
(C>1.4)

See Figure 1 and Figure 2 for the market configomat of “both engage in pure
bundling” and “both engage in mix-bundling,” respeely.
Figure 3. Market configuration. Case 3: mixed bundhg vs. pure bundling

No study has considered the case where bothhumeling and mixed bundling are
possible. Based on the assumption of non-complememgroducts, we are able to
consider such cases. Furthermore, we find Bi&agppears in the equilibrium in case 1
and thatMM is the result in case 2 in the same rang€.dfhis requires further work to
compare pure bundling and mixed bundling, which was$ necessary in previous
studies. Fortunately, we find that mixed bundlihgays dominates as a selling strategy

12



over pure bundling i€ < 1.4. This allows us to integrate all three bumglistrategies in
the following section. We can easily understandt timaixed bundling makes the
competition less fierce and creates more demandghee bundling. Therefore, mixed
bundling is a better choice for firms.

2-3-4. The integration of all three cases

After analyzing all of the possible equilibriumessponding to different levels &f in
the three cases, a question may arise as to titegtrcombinations that would appear
in the equilibrium if both firms have all three atgies to consider: pure bundling,
independent pricing, and mixed bundling. Hence, asasider all the results in the
above three cases together to pursue the equitibsttategy combination. First, in case
1, we can easily find whe@ < 1.4, independent pricindN{)) is mostly the dominant
strategy. However, pure bundlinBE) still appears in the equilibrium. In case 2, ntixe
bundling dominates as a selling strategy over ieddpnt pricing. In case 3, mixed
bundling dominates over pure bundling. Therefore,can conclude that wh&h< 1.4,
mixed bundling is the dominant strategy for botm8. In the dimension of € 1.4, the
game is the same as in Matutes and Regibeau (1#B832) and we say that the result
Is the same. Thus, independent pricing is the dantistrategy for both firms.

2-4. Differences compared to previous studies

Table 1 shows the differences between this studypagvious studies.

Table 1.Differences compared to previous research

Previous studies by The present study
Matutes and Regibeau (1988 and
1992)
Assumption | Consumers must purchase twGonsumers can buy a single
products together. product.
Analysis Only two cases are analyzed. Thehree cases are analyzed with two
subjects case where both mixed bundlihgtrategies for each. The analysis| of
and pure bundling are possible|igure bundling and individual
not considered. The BN| pricing also has the BN
combination is not considered |irtombination.
the analysis of pure bundling and
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individual pricing.

Results 1. In the case of pure bundlindl. In the case of pure bundling
and individual pricing, the and individual pricing, in
equilibrium is always\N. addition to the equilibrium of

2. In the case of mixed bundling NN, there is also BB
and individual pricing, whel© corresponding to differer@.

< 1.2, the equilibrium isMM | 2. In the case of mixed bundling
and it is a prisoners’ dilemma and individual pricing, whel©
game. WhenC > 1.3, the < 1.4, the equilibrium isMM.

equilibrium is NN. If C is However, it is not a prisoners’

between the former two levels, dilemma game whe€ < 1.2.

the equilibrium iSVIN or NM. When C > 1.4, the equilibrium
is NN.

3. In the case of mixed bundling
and pure bundling,MM is
always the dominant strategy.

4. Finally, when we integrate al
the three strategies, wheh <
1.4, the equilibrium is that both
firms engage in  mixed
bundling. WherC is equal to of
more than 1.4, the equilibrium
is that both firms engage |n
individual pricing.

2-5. Conclusions

This study presented an extensive model to shewvnicentives to firms in relation to
bundling strategies in a duopoly market, basedhenassumption that consumers can
also buy a single product (i.e., we considered camplementary products). The
single-product system changes the mechanism aundtwte of the game compared to
that in previous research, which leads us to dfferesults. Both firms may choose
pure bundling if they only consider pure bundlingdandependent pricing, whereas
firms always choose independent pricing in Matusesl Regibeau (1988). When
considering only mixed bundling and independentipg, both firms choose mixed
bundling in a certain range @, but it is not a prisoners’ dilemma game. In casty it
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is a prisoners’ dilemma game in Matutes and Regil§#892). Thus, it was necessary to
consider the case of pure bundling and mixed bogdin our study, which finds no
place in the framework used in previous studies.®odel enables firms to compete by
considering pure bundling, mixed bundling, and peleent pricing simultaneously. By
considering bundling, it is closer to the realityat a multiproduct firm can consider all
the three selling strategies at the same time.

Chapter 3. Bundling for entry deterrence and produc¢ specific preference

3-1. Introduction

Suppose a multiproduct incumbent monopolizes onekehdut faces a potential
entrant in another market. Whinston (1990) considdesuch a situation and, using a
simple Hotelling model, argued that the incumbemild deter entry by bundling but
only if it makes a prior commitment. Nalebuff (200ghowed that in a modified
Hotelling model, if the incumbent chooses price®i®the entrant, it could deter entry
by bundling even without any commitment. Peitz @068howed that bundling may
block entry in a two-dimensional Hotelling modelowever, there is a lack of research
on this question by considering consumers’ resemwatalue.

In reality, consumers hold different reservationlueato different products. A
consumer’s reservation value is the highest piheeis willing to pay. A product may be
very welcomed thus consumers’ reservation valueeily high and consumers are
willing to pay high price. One example may be Apf@empany’s products, saying
IPhone. When the firm launches a new version obifeh consumers rush into the store
to buy in a high price. At the same time, there goeds that are not popular for
consumers thus many people do not want to afford. d&h say that consumers’
reservation value is relatively low in this casiefiefore, it is closer to the reality if we
consider the entry deterrence problem by consigezonsumer’s reservation value. In
opposite to previous work (Whinston 1990; Nalebutf)04, Peitz, 2008) where
deterring entry by bundling (monopoly under bunglins always more profitable than
letting the entry occur, we find that when consumeeservation value is low, the
incumbent even has no incentive to use bundlindeter entry. But when consumer’s
reservation value is relatively high, it is not tese.

Bundling has attracted significant research atbentand most studies in this field
consider symmetric competition. Matutes and Regil@@88) examined the incentive
of pure bundling for two symmetric, multiproductnfis by building a two-dimensional
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Hotelling unit square. They found that pure bungliselling strategies were always
dominated by independent pricing strategy, regasdlef the level of consumers’
reservation value. Gans and King (2006) extendedutds and Regibeau’'s (1992)
model to analyze the incentives associated withethigundling. Thanassoulis (2007)
and Armstrong and Vickers (2010) analyzed the a#seixed bundling in a fully
served market.

The remainder of this chapter is arranged as falow section 2, the model is
introduced. In section 3, we analyze equilibriums @aesults. In section 4, we present
our conclusion.

3-2. The model

Suppose there are two products, products 1 antbdukt 1 is only provided by firm
A, while product 2 may also be provided by fiBnWe assume the marginal cost of
either product for both firms is zero. Firfnhas two strategies to select from, that is,
pure bundling and independent pricing. Consumershase at most one unit of each
product. Therefore, consumers are able to seletibat six consumption combinations
if firm A does not bundle, nameA, AB, A, A2, B2, and purchasing nothind\A
means buying products 1 and 2 from filnAB means buying product 1 from firf
and product 2 from firnB; andAl, A2, andB2 mean purchasing only a single product 1
from firm A, a single product 2 from firrd, and a single product 2 from firi,
respectively. A consumer purchasing one produdt wal/e a reservation value Gf
Therefore, a consumer will haveCaf she purchases two products. We engage in a
three-stage game. At the first stage, fBrdecides whether to enter. If it enters, it pays
a cost ofF. At the second stage, firdadecides whether to bundle. At stage three, firms
simultaneously set prices. We consider four situesti (1) independent pricing by
monopolistA, (2) bundling by monopolisA, (3) competitive independent pricing, and
(4) competitive bundling.

Consumers should be uniformly located in a Hotgllimit square with firnf\ located
at (0, 0) and firnB located at (1, 1). The horizontal interval represgroduct 1 and as
a consumer located further away from firA horizontally, she holds less taste
preference towards firrd\'s product 1 and more prefers to firBis product 1. The
vertical interval represents product 2. Under alependent pricing scheme, a consumer
located atds, d2) buying AB will get a surplus of @-1di-4 (1-d2)-p1a-p2s, wherel is the
strength parameter of differentiation. Similarlyetconsumer purchasing only a single
product will get a surplu€-Admpmj, m=1,2 j=A,B. When firmA bundles, the consumer
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buying the bundle will earn a surplu€-2 (di+dz)-pa wherepais the bundle price.

We denote the profit of firm8 andB asza(sa, S8), 7s(Sa, SB), respectivelysa ISA=
{N, B}, where N stands for independent pricing aBdtands for bundling. In addition,
ss[1SB= {0, 1}, where 0 means does not enter and 1 meates.

3-3. The equilibriums and results

We extend the model of Matutes and Regibeau (1988 adding the single
consumption. For simplicity of calculation, we sg&tl. We show the market
configurations according to different levels of samers’ reservation valueC) in
figure 1. Concerning the situation where firfn bundles in a competitive market
(situation 4), we demonstrate an example for theutation in the situation wheré <
0.55. The demand &A on the horizontal and vertical axes are the sam@we denote
demand asima, m=1, 2, and € - dma- pa> 0 (i.e.,dma< 2C - pa). Then, the area of the
triangle is (Z - pa)%2, and this is the demand for fistn Therefore, profit is

A= pa (2C - p)?/2.
Maximizing firm A's profit with respect tga gives us maximized
pa = 2C/3

and
A = 16C3%/27.

When ¥C<1.5, the market of competitive independent priaggign adjacent market.
In an adjacent market, according to Matutes andieeg (1992, p.52, line36), “both
firms set prices for their complete systems socaseéve consumers located at the
common market boundary with exactly zero surpld$ie market boundary &A and
AB just touches. And the market boundaryA@fandB2 just touches. In market 22,

B2 are symmetric. Therefore, for the consumed(P) located in the boundary,

C—-1/2 -p2a=0

And
C-1/2 -p28=0
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are satisfied.
p2a= p=C- 1/2

and
ma = (C- 1/2)/2.

The profit in market one is still monopoly pro@#/4. Then the total profit is
na = (C- 1/2)/2+C?4.

When C>2, all consumers can buy product 1 in the marketcompetitive
independent pricing. Therefore firA sets a price to ensure all consumers to buy
product 1 thus

C-1-pa=0,
and we have

pia= C-1,

mia= C-1.

And we can find the demand for product 2 of eacim fby finding the critical point
(0,d2) where buyin@dA is indifferent with buyingAB:

2C- d2- p1a- pea=2C- (1-d2)- p1a- pes,

then we have
d2=( pzs- peatl)/2.

Therefore,
72a= Pea (P2B- peatl)/2,
728= P28 (1-(p2B- peatl)/2).

Maximizing the profits with respect {ma, p2s, we get

p2a = p2s=1,
m2A=1/2,
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SO

For more calculations, please refer to Appendix 2.

A= C-1/2.

Independent pricing selling by a monopoHAst

Al

AA

A2

(C<2)
Bundling by a monopolisA

(C<0.75)

AA

€2)

AA

(G0.75)

Competitive independent pricing

AB

B2

AB B2

Al

AA A2
(C<1)

AA

A2

AB

(when<C<1.5, adjacent market.

AA

when 1.5C<2, competitive market)
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Competitive bundling

B2
B2 B2
AA
AA
AA
(C<0.55) (0.58C<0.8) (0:8C<1.3)
B2 B2
AA
AA
(1.3C<2) (£2)

Figure 4. market configurations

We find if firm A monopolizes the market, wh€x0.86,7a(N,0)>za(B,0), otherwise
7a(B,0)>za(N,0). In addition,za(N,1)> za(B,1)always.
Therefore whei€<0.86, firmA never uses bundling and firnmust enter the market
on a certain range of entry costs.

Table 2. Firm A and Firm B’s profits when C=0.6

Monopoly Entry
Independent pricing 0.18,0 0.18, 0.0%~
Bundling 0.128, 0 0.127, 0.08%~

We can easily see K1 (0, 0.09), firmB must enter the marketa(B,0) <za(N,1) in
this case, therefore firiA has no incentive to bundle and deter entry. Andimgk that
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the profit of firmA has no change whatever the entry happens or hstid’because in
this range ofC, even entry has occurred, under independent preshgme, there is no
competition.

However, if C>0.86, firm A can use bundling to deter entry only if it comntits
bundle.

Table 3. Firm A and Firm B’s profits when C=1.4

Monopoly Entry
Independent pricing 0.98, 0 0.94, 04%
Bundling 1.148,0 0.845, 0.24%

We can see iF[] (0.245, 0.45), firmA can use bundling to deter entry only if it
commits to bundling( in the game, stagel and stage2n reverse order so that firlm
can commit to bundle). In this caze(B,0)>za(N,1), firm A optimally engages in
bundling to deter entry for a higher profit. Thistcome and profit ranking are similar
to the model by Whinston (1990).

In a monopoly market, the bundle price is alwaysdothan the total price of the
two products under independent pricing. Howeverenvhonsumers’ reservation value
is small, consumers who cannot buy the bundle cayp $&ingle product under
independent pricing. Independent pricing providesranselections and the demand
under this situation is larger. Thus\(N,0)>za(B,0) when C<0.86. As consumers’
reservation value increases, more and more consuraerafford two products and the
lower price of the bundle attracts more demandserdfore bundling makes more
profits. Then in a competitive market, the compatit under bundling is more
intensified thus harms firms’ profits. Independenting is preferred in a competitive
market.

3-4. Conclusions

We sought to analyze the effect of bundling to detdry by considering consumers’
reservation value and this makes the result diffem the previous research. In
Whinston (1990), bundling deter entry only if tmeumbent makes a prior commit. We
show that when consumers’ reservation value is I incumbent even has no
incentive to deter entry by using bundling becabhseprofit if the entry happened under
independent pricing is even higher than it in a apmty bundling market. As
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consumers’ reservation value increases, we findotlteome is similar to Whinston

(1990). In reality, we can imagine that consumdrtaio different level of value on

different goods. If we consider a multiproduct fsnproducts which are not that

popular for consumers so that there are many comsuaven do not want or just want
one rather than both, we see that bundling canetr éntry. If the products are very
welcomed, bundling may deter entry only if the imiaent makes a prior commit.

Therefore, we can see that by considering consumessrvation value in a two

dimensional Hotelling model, bundling is not easyhappen because prior commitment
to bundling is also difficult sometimes.

Chapter 4. Bundling for entry deterrence and firm gecific preference

4-1. Introduction

Suppose a multiproduct incumbent monopolizes omaeket but faces a potential
entrant in another market. Usually it is diffictdit use bundling to deter entry for the
multiproduct incumbent if the question is consideirea Hotelling model. For example,
Whinston (1990) considered such a situation andjgua simple Hotelling model,
argued that the incumbent could deter entry by mgdut only if it makes a prior
commitment. Generally a prior commitment is notttlcaedible. Nalebuff (2004)
showed that in a modified two-dimensional Hotellimgpdel, only if the incumbent
chooses prices before the entrant

In our model, we assume consumers have “firm-sjpepifeferences” or firms are
differentiated, and we obtain that incumbent caterdentry by bundling without any
commitment device, even if the incumbent and theaaehchoose prices simultaneously.
The result varies according to consumers’ res@natalue.

According to Thanassoulis (2007, p.438, line 2&)m-specific preferences capture
situations in which the differentiation is at thenf level, between stores or shopping
experiences, as opposed to at the independent girteleel. More formally, the taste
compromise or transport/hassle cost associated latfing from a firm does not
increase in proportion to the products being boldgbhe example is the supermarket
industry. A consumer incurs different transportatimosts for different supermarkets.
However, the cost does not increase in proporiothé number of goods bought in a
specific store.

Our study shows that the incumbent can deter aed block entry by bundling when
consumers’ reservation value is at an intermedmateelatively high level. Therefore
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bundling is more likely to happen if the products aery popular or the consumers’
reservation value is at a high level. This providesore specific target to judge if
bundling should be intervened.

The remainder of this chapter is arranged asvisl In section 2, the model is
introduced. In section 3, we analyze equilibriums aesults. In section 4, we present
our conclusion.

4-2. The model

Suppose there are two products, products 1 antbauBt 1 is only provided by firm,
while product 2 may also be provided by fiBnWe assume the marginal cost of either
product for both firms is zero. Consumers purchatsmost one unit of each product.
Therefore, consumers are able to select at mostosigumption combinations if fird
does not bundle, namelA, AB, A, A2, B2, and purchasing nothindA means buying
products 1 and 2 from firm; AB means buying product 1 from firdh and product 2
from firm B; andAl, A2, andB2 mean purchasing only a single product 1 from #m
a single product 2 from firmd, and a single product 2 from fir, respectively. A
consumer purchasing one product will have a reservavalue of C. Therefore, a
consumer will have @ if she purchases two products. FiAnhas two strategies to
select from, that is, pure bundling and indepengeicing. We engage in a three-stage
game. At the first stage, firfd decides whether to enter. If it enters, it pag®st ofF.

At the second stage, firnA decides whether to bundle. At stage three, firms
simultaneously set prices. We consider four situeti (1) independent pricing by
monopolistA, (2) bundling by monopolisA, (3) competitive independent pricing, and
(4) competitive bundling.

Consumers are uniformly distributed along a Hatgllunit interval with length of 1.
They have firm-specific preferences, meaning thia¢ troducts sold are not
differentiated but the firms themselves are difftig@ed. FirmA is located on the left
corner, and firnB is located on the right corner. Suppose thereasrsumerx located
at a certain distanakaway from firm A. For the case of independent piggiconsumer
x purchasing one product from firf(i.e., Al or A2) will obtain a surplus o€ - tx d -
pma, M =1, 2, wherepma is the price of a certain product of firtnandt is the strength
parameter of differentiation. If this consumer by she will obtain a surplus of2-

t X 1- pra- pes. This consumer id away from firm A and 1 d away from firm B. Thus,
purchasing two products from two firms induces stt& 1. However, if she purchases
AA, she will obtain a surplus ofC2- 1 x d - pa- pea, Where t< t1 < 2t, meaning she
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incurs a reduced cost owing to one-stop shoppirtg fleduced cost may stand for
repeated contract cost, cost of collecting inforamgtor transportation cost. For the case
of pure bundling, consumerpurchasing the bundle from firdawill obtain a surplus of
2C - 1 x d - g, wherepais the bundle price.

In the entry game, we denote the profit of firdhsand B asza(sa, ), 78(sa, SB),
respectivelysal ISA= {N, B}, wherel stands for independent pricing aBdstands for
bundling. In additionss[1SB= {0, 1}, where 0 means does not enter and 1 meates.

4-3. The equilibriums and results

For simplicity of calculation, we set
t=1,
t1= 1.52

We show the market configurations correspondingifierent levels of consumers’
reservation valueQ) in four situations in Figure 1. We use the constumsurplus to
determine the market configurations. For exampl@rder to determine the demand for
AA, we just find the ared where the surplus of buyingA (i.e., 2C - td - pia- p2a) IS
higher than the surplus of buying all the othergde consumption selections under a
certain level ofC. Then, we can ascertain demand for the other ts@bscat the same
time and thus obtain the market configurations.sThrocess is conducted using
Mathematica software.

In a monopoly market, we find that a consumer damays obtain a higher surplus by
purchasing two products from firA together AA) because of the reduced cost of
one-stop shopping, compared with purchasing aeipgbduct from firmA (A1, A2)3
Therefore, in a monopoly market, consumers alwayshase two products, and hence,
the market configuration of independent pricing aoddling are the same.

2 Ift € [0, 1] and & t1< 2 are satisfied, the changetpfi, only changes if the equilibriums occur in differeanges
of C and there is no significant difference in outcomes

3 Suppose a consumer is locatedway from firmA. The consumer will obtain a surplus2€ - td - pia- peaif she
buysAA She will obtain a surplus & - td - paif she buys a single produdf. 2C - td - pia-pza) - (C —td - pa)=

C- (t-t1)d- p2a> C —td - pa, for t< t1<2t, p1a = p2a.
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(4 > C>1.27, competitive market) ¥, monopoly)

Figure 5. Market configurations

4-3-1. Independent pricing and bundling by monopo$t A

43.11.C<15
Firm A serves all consumers such tR&t - 1.5 xd - pa- p2a> 0 under the case of
independent pricing. The situation is the same uhdedling for

P1A+ P2A= PA.
Then, we have < 2(2C - pay/3 and the profit of firmA is
ma(N, 0) =za(B, 0)= (4C - 2pa) pa/3.
When maximizing firm A's profit with respect @, we obtain
za(N, 0)= za(B, 0= 2C%3.

43.1.2.C15
Firm A serves all the consumers in the market. Therefione A sets a price to ensure
that all the consumers buy the bundle so that
2C-15x%x1-pa=0;
then
pa= 2C - 1.5,
7a(N, 0)=za(B, 0)= 2C - 1.5

4-3-2. Competitive independent pricing
4.3.2.1.C0.85

Both firmsA andB are local monopolists. Assunge is the demand foAA andgs is
the demand foB2. Therefore, £ - 1.5% ga- pia- p2a>0,C - ps- gs> 0, p1a is equal

to pz2a, and hencega< 2(2C - 2p1a)/3, gs < C - ps. Then, we have

7a(N, 1)= 4p1a(2C - 2p1a)/3 Q)
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78(N, 1)= (C - B)pzs (2)

We maximize profit with respect t@a and pzs, respectively. We obtain the
maximized results,

pia= p2a= P28 = C/2,
oa= 2C/3,98= C/2,
and
7a(N, 1)= 2C%3, zs(N, 1)= C%4.

4.3.2.2.0.85<C<1.16

The market changes from a monopoly to an adjacankeh In an adjacent market,
according to Matutes and Regibeau (1992, p.52,36)e“both firms set prices for their
complete systems so as to leave consumers locatiéd @ommon market boundary
with exactly zero surplus.” Therefore, in an adfgamarket, the market boundary A
and just touches that 82 and do not change. The market configuration cesafigm a
monopoly; hence, we have

2C/13+C/l2 =1,
and then, we know the constant demand for fitnasdB are

ga=2C/3 = 4/7
and

gs=C/2 =3/7
respectively. According to the definition of an acgnt market, the consumer on the
common market boundary will have a zero surplugrétore, we have

2C - pa- p2a- 1.5xga=0
and
C-ps-08=0,
and then, we have

pia=p2a= (2C - 6/7)/2,
p2s=C -3/7.
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The profit of each firm is shown below:
za(N, 1)=4(2C - 6/7)/7. 3
m8(N, 1)= 3(C -3/7)/7. (4)
4323.116C<2

The market of product 2 is competitive. We can wale the critical poing to be
indifferent between buyingB andAA, where

2C - pa- pea- 1.5x g =2C - pa- ps - 1,

and we obtain
g=(2 - Zoea+ 2p28)/3;

product 1 is not in this profit function. Then, wan calculate the profits from product 2
for each firm as follows:

7oA = (2 - Zo2a+ 2p2B)p2a/3. (5)
w28 = (1 - (2 - Doa+ 2p28)/3)p2s. (6)
We maximize firmA’s profit with respect tgz2a and firmB’s profit with respect tq:zs,
and we obtain
p2a = 5/6,
pzs = 2/3,
m2a(N, 1) = 25/54,
7s(N, 1) = 8/27.

Then, we can calculate the critical point betweeyiig AB andB2,

2C - p1a- - 1 =C - p28- X,
wherex is the demand fdB2. We obtain

X=pia+1-C.
From the market configuration, we know the demamdifm A’s product 1 is
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1-x=C-paa
Then, the profit of firmA’'s product 1 is

mia = (C - p1a)p1a (7)

Product 2 is not in this profit function. We maxmaifirm A’'s profit with respect tqua,
and then, we obtain

pia = C/2
and

mia(N, 1) = C%4.
The total profit of firm A is

za(N, 1) = 25/54 +C?/4.

4324.C2
All consumers can afford to bul, and therefore, firmk sets the highest price for
product 1 to ensure that all consumers Bliyso that
C-pa-1=0,
and then,
pia=C -1,
mia(N, 1)=C - 1.

The profit of firmA from product 2 and the profit of fir8 do not change. Therefore,
the total profit

za(N, 1) = 25/54 +C - 1.
4-3-3. Competitive bundling
When C < 1.27, the ways of calculating profits are the sams in the situation of

independent pricing in a local monopoly and adjacerarket. We consider the
following cases whe@ > 1.27.
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433.1.12KC<2
This is a competitive market. We can calculate dhtecal pointg to be indifferent
between buyinghA andB2:

2C-m-15%xg=2C-ps-(1-0).
By using a method similar to independent pricing,afbtain

pa= (7 + Z)/6,
pz2s = (4 -C)/3,
7a(B, 1) = 49/90+ 14C/45+ 2C?/45,
7 (B, 1)= (32 - 16C +2C?)/45.

4.3.3.2.C4
In this case, in order to compete with fil which has the advantage of one-stop
shopping, firmB has to set its price low enough and close to ZEnerefore, in this
case, firmB cannot enter the market if firkk bundles. In addition, all consumers buy
two products and firmA sets its prices as a monopolist:
pa=2C-1.5,
aa=2C-1.5

4-3-4. Results

We find that when 1.18 C < 1.74,7a(B, 0) = za(N, 0) andza(B, 1) > za(N, 1). Thus,
bundling is a weakly dominant strategy for fikmTherefore, in this range &, if zs(B,
1) <F <ms(N, 1), firm B's entry is effectively blocked if firmA\ is allowed to bundle. If
bundling is not allowed, firnB must enter. In addition, whe® > 4, bundling ensures
that firm B cannot enter the market. We show two examplesls\s:

Table 4. Firm A's and Firm B’s profits when C = 1.6

Monopoly Entry
Independent pricing 1.7,0 1.103, 0.296-
Bundling 1.7,0 1.156, 0.256~

We can easily see that whEn|(0.256, 0.296), firnB's entry is effectively blocked if
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firm A'is allowed to bundle. However, if 1.74G< 4, firm A can use bundling to deter
entry only if it makes a prior commitment to bundle

Table 5. Firm A's and Firm B’s profits when C = 1.8

Monopoly Entry
Independent pricing 21,0 1.27, 0.296-
Bundling 21,0 1.248, 0.21%

We can see that F(1(0.215, 0.296), firmA can use bundling to deter entry only if it
commits to bundling. In the game, stages 1 and2rareverse order so that firtfcan
commit to bundl€. In this case ofta(B, 0) > wa(N, 1), firm A optimally engages in
bundling to deter entry for a higher profit. Thistcome is similar to the result in
Whinston (1990).

Table 6. The entry deterrence effect according toomsumers’ reservation value

Entry deterrence effect Level of C

Bundling has no effect C<1.16

Bundling blocks entry 1.16<C<1.74
C>4

Bundling deters entry 1.74<C< 4

with commitment

4-4. Conclusion

Our results show that whe@ is relatively small so that two firms do not dilgc
compete, pure bundling and independent pricinglaesame. Therefore, bundling has

4 Prior commitment to bundling is difficult sometimélherefore, a possibility of failure to do thidsts, and in such

a case, entry still occurs.
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no effect on entry deterrence in this situation. @sbecomes bigger, bundling is
preferred and it blocks entry. However,@#creases, the competition under bundling
intensifies. Thus, independent pricing becomes npocditable. However, monopoly
profit is always the biggest. Thus, fird is willing to make a prior commitment to
bundle and gains a monopoly profit. Wh@ns high enough, all consumers are able to
buy two products. If firmA bundles, in order to compete with firk that has the
advantage of one-stop shopping, fiBmas to set its price low enough and close to zero.
At this time, firmB is unable to enter the market. Bundling blocksyeagain here and
ensures firmA’'s monopoly position. The reduced cost incurred duystomers in
one-stop shopping plays a significant role in theseomes. Note that we discuss the
effect of entry deterrence based on a certain rafigentry cost. For the case where
entry cost is very small, bundling never has afgatfon deterring entry.

We aim to show a case where bundling can detey.dntrreality, if consumers hold
firm-specific preferences, bundling may be a strorg to deter entry thus it should be
considered to be intervened in this situation. tdigon, its effectiveness varies
according to consumers’ reservation value, theeefor the products which are very
popular (consumers’ reservation value is very high¢ monopoly is more willing to
use bundling to deter entry. This point can be ictamed to judge the incentive to
bundle for the monopoly to deter entry.

Chapter 5. Summary

We sought to discuss bundling for price discrimmratand product specific
preference, bundling for entry deterrence and yebdpecific preference, bundling
for entry deterrence and firm specific prefererwfe.find in the first question, it shows
that mixed bundling is the dominant strategy whenstcmers’ reservation value is
relatively low; otherwise, firms choose independemting. In the second question, we
find that when consumers’ reservation value istnedly high, we show that the
incumbent has an incentive to use bundling to datéry only if a prior commitment is
applicable. However, when consumers’ reservatidoeves low, the multiproduct firm
even has no incentive to use bundling and bundiasyno effect on entry deterrence. In
the third question, the incumbent can deter and éaleck entry by bundling when
consumers’ reservation value is at an intermedateelatively high level. This result
holds even when the incumbent cannot commit iteefuch bundling in advance. In a
brief summary, bundling may happen in duopoly markader product specific
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preference, based on non-complementary products.igifferent from the previous
work. In addition, bundling is more like to happand deter entry under firm specific
preference, compared with the case under prodecifeppreference.

Appendix 1

The derivations of “both engage in pure bundlimgih be found in Matutes and
Regibeau (1988), the fully served markets of “dini;n A engages in mixed bundling”
and the fully served market of “both engage in mixaundling” can be found in
Matutes and Regibeau (1992). Because there are eat grumber of market
configurations and the ways of calculations arelammwe show two examples of how
we derived the outcomes. For more calculationsagglecontact with me for the
calculation paper.

(1) When 1< C < 1.5, it is an adjacent market NN in case 1, where the market
boundary ofAA andAB just touches, and the market boundaryAéfand BA just
touches. Since the market 1 is separated from makeherefore the market
boundary ofAl andBl just touchesA2 andB2 just touches. In an adjacent market,
both firms set prices for their complete systemasoo leave consumers located at
the common market boundary with exactly zero s@plthe markets of a certain
product are symmetric, thus we have:

C-1/2 p1a=0,

C - 1/2 —p1s=0,

C-1/2 -p2a=0,

C-1/2 -p28=0,
so we have

p1a= p18= pea= P28 =C - 1/2.
A = Pa/2+ peal2=C- 1/2,
7= pP1e/2+ pea/2=C- 1/2.

(2) When 0.5< C < 1, we consider the market where only fiAnengages in pure

bundling in case 1. First, we can find the critigadint where buyingAA is
indifferent from buyingB2 for the consumer (@p):
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2C- pa- g2=C- pza-(1- @),
o)

02= (C+ pes +1- pa)/2.
Similarly we can find other critical points located the axis. In addition, we can find
the line wheréAA is indifferent fromB2, where

2C- pa- g1- g2 =C-(1- @) - pes,
SO

01= (1+C+ peB- pa -202).

01, g2 stand for the consumers located on the line inutmé square horizontally and
vertically, respectively. We find the demand fockedirm by using the critical points
and indifference lines. The first order conditi@ms:

(A) (-9C?-3 p1e >-(1+ pa)>-4 pis (3+ pa)+2C(5+6 pis +3 pa))/4

(B) (-9C2-3 poa ?-(1+ pa)-4 pes (3+ pa)+2C(5+6 pos +3 pa))/4

(C) (-2-10C? p182-2 pz8 - P28 2-8 pa -4 P8 pa -2 pi8 (1+ pa)+2C(6+3 pis +3 28 +4
pa))/4

The equations of (A) (B) and(C) can be solvedbdmputer for several values ©f
Appendix 2

Because there are a great number of market aoafigns and the ways of
calculations are similar, we show one example of kee derived the outcomes. For
more calculations, please contact with the autbottfe calculation paper.

When 0.8C<1.3, we consider a competitive bundling marketstt-we can find the

critical point where buyindA is indifferent from buyind32 for the consumer (@p):

2C- pa- g2=C- pza-(1- @),
o)

02= (C+ pes +1- pa)/2.
Then we can find the line whef\ is indifferent fromB2, where
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2C- pa- g1- g2 =C-(1- @) - pes,
SO
01= (1+C+ pes- pa -202).

01, g2 stand for the consumers located on the line inutmé square horizontally and

vertically, respectively. We find the demand fockedirm by using the critical points
and indifference lines. The first order conditi@ms:

(A) (-9C2-3 pz 2-(1+ pa)>-4 p2s (3+ pa)+2C(5+6 p28 +3 pa))/4
(B) (-9C2- 2822 P28 (1+2 pa) +2C (7+3 p2s +6pa)-3(1+4pa + pad))/4

The equations of (A) and (B) can be solved by caepior several values &.
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