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Abstract

This study constructs a model of anticompetitive exclusive-offer competition be-
tween two existing upstream firms. Under exclusive-offer competition, the upstream
firm’s profit depends on the rival’s exclusive offer. If the rival makes an exclusive offer
acceptable for the downstream firm, the upstream firm is excluded unless it succeeds in
exclusion. Consequently, the upper bound of exclusive offers becomes higher than when
one of the upstream firms is a potential entrant that cannot make any exclusive offer.
Thus, the exclusion of the existing upstream firm can be an equilibrium outcome even in
the case where the potential entrant is never excluded.
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1 Introduction

Exclusive contracts have been a controversial issue in competition policy because they are
seemingly anticompetitive due to the exclusion of rival firms. However, by taking into ac-
count all members’ participation constraints for such exclusive dealing in the contract party
under a one-seller-one-buyer framework, Posner (1976) and Bork (1978) show that such
contracts do not exist and conclude that rational economic agents do not engage in anti-
competitive exclusive dealing In rebuttal to the Chicago School argument, post-Chicago
economists indicate specific circumstances under which anticompetitive exclusive dealing
occurs (Aghion and Bolton, 1987; Rasmusen, Ramseyer, and Wiley, 1991; Segal and Whin-
ston, 2000; Simpson and Wickelgren, 2007; Abito and Wright, 2008).

The common feature of these studies by the post-Chicago economists is that the entrant
is a potential entrant, which cannot make an exclusive offer. However, in real business sit-
uations, exclusive contracts can be signed to deter existing firms. For example, in the Intel
antitrust case, AMD and Transmeta, which were already in the market, were excluded (] Fur-
thermore, in the case of Virgin Atlantic Airways vs. British Airways, the former charged
that it was excluded through British Airways’ exclusive dealing with corporate customers
and travel agentsEI In these cases, the excluded firms might also be able to make exclusive

offers 1 More importantly, in the “cola wars” between PepsiCo and Coca-Cola, both firms ac-

! For the analysis of the impact of this argument on antitrust policies, see Motta (2004), Whinston (2006),

and Fumagalli, Motta, and Calcagno (2018).
2 Intel was accused of awarding rebates and making various other payments to major original equipment

manufacturers (e.g., Dell and HP). See Gans (2013) for an excellent case study of the Intel case.

3 Virgin Atlantic Airways charged that British Airways granted rebates to travel agents or corporate cus-
tomers only if they purchase all or a certain percentage of their travel requirements from British Airways. See
“Virgin Atlantic Airways v. British Airways, 872 F. Supp. 52 (S.D.N.Y. 1994)” JUSTIA US LAW, December
30, 1994 (link).

* The other example of excluding existing rivals is found in aviation industry. The Boeing Company and
Airbus sometimes award exclusivity to one or two jet engine makers over the others. For example, The Boeing
Company selects General Electric as the exclusive engine supplier for Boeing 777X in 1999. Airbus grants an
exclusive contract to Rolls-Royce for the A330neo in 2014. See “GE Unit Lands Exclusive Boeing Pact For
Developing Commercial Jet Engine” The Wall Street Journal, July 8, 1999 (link) and “Airbus selects Rolls-


http://law.justia.com/cases/federal/district-courts/FSupp/872/52/1442497/
https://www.wsj.com/articles/SB931391538252682453

tually make exclusive offers and retailers, restaurants, cinemas, and universities choose one
exclusive offer over the other to obtain a large monetary transfer from either supplier] Thus,
this study aims to ascertain how exclusive-offer competition affects anticompetitive exclusive
dealing.

In this study, we construct a model of anticompetitive exclusive contracts that deter an
existing upstream firm. Although most previous studies assume that upstream firms produce
perfectly homogeneous products, we assume that upstream firms produce horizontally differ-
entiated products so that they earn positive profits under upstream duopoly. This modeling
strategy is close to that of Wright (2008). Although Wright (2008) assumes that multiple
downstream firms play an essential role in exclusion, we assume the presence of only a sin-
gle downstream firm to clarify the role of exclusive-offer competition. Following previous
studies, an exclusive offer involves a fixed compensation. After the downstream firm’s de-
cision on whether to accept exclusive offers, the industry profit allocation is determined by
negotiations between the downstream firm and each existing upstream firm through general-
ized Nash bargaining. In this setting, we compare the case where one of the upstream firms
is a potential entrant that cannot make exclusive offers (benchmark analysis) with the case
where both upstream firms are existing firms (main analysis).

By introducing non-linear wholesale pricing and a general demand function, we first show
that exclusion never occurs and that the upstream market always becomes a duopoly in the
benchmark analysis; that is, the Chicago School argument can be applied. When the ex-
clusive offer is rejected, upstream competition induces the downstream firm to earn higher
profits. By considering the industry profit allocation under upstream duopoly, exclusive deal-
ing is not profitable for the upstream incumbent because the exclusive offer acceptable for the
downstream firm is costly for any bargaining power allocation.

We then show that in the main analysis, exclusion can be an equilibrium outcome. Under

Royce Trent 7000 as exclusive engine for the A330neo” Rolls-Royce, July 14, 2014 (link).

> See, for example, “‘Cola Wars’ Foaming On College Campuses” Chicago Tribune, November 6, 1994
(link)). The cola wars at restaurants, cinemas, and universities are discussed in Section .21


https://www.rolls-royce.com/media/press-releases/yr-2014/140714-a330neo.aspx
http://articles.chicagotribune.com/1994-11-06/news/9411060065_1_pepsi-cola-coke-cola-wars

exclusive-offer competition, an upstream firm’s profit depends on the rival’s offer. When
the rival upstream firm makes an exclusive offer acceptable for the downstream firm, the
upstream firm is excluded unless it succeeds in exclusion. That is, exclusive-offer competition
prevents the upstream firm from enjoying positive profits under upstream duopoly. As a
result, compared with the benchmark analysis, the upstream firm has a strong incentive for
exclusive dealing; the upper bound of the exclusive offer increases. Therefore, there exists a
possibility that each upstream firm can profitably make a higher exclusive offer acceptable for
the downstream firm. We find that this exclusion mechanism works if the downstream firm
has relatively weak bargaining power because it earns lower profits for which the upstream
firm can compensate easily.

We also check the robustness of the above exclusion outcome by extending the model.
First, our exclusion logic can be applied in the case of linear wholesale pricing. The ex-
clusion equilibrium exists when upstream firms are sufficiently differentiated. Second, in
Appendix D we show that the exclusion equilibrium exists for the case where downstream
firms competing in quantity make exclusive supply offers to a single upstream firm. Note that
in both cases, exclusion cannot be an equilibrium outcome in the absence of exclusive-offer
competition. Therefore, the exclusion outcome identified in this study can be widely applied
to diverse real-world vertical relationships.

This study is related to the literature on anticompetitive exclusive contracts that deter
the socially efficient entry of a potential entrant. By extending the Chicago School argu-
ment’s single-buyer model to a multiple-buyer model, mainstream studies introduce scale
economies, wherein the entrant needs a certain number of buyers to cover its fixed costs
(Rasmusen, Ramseyer, and Wiley, 1991; Segal and Whinston, 2000), and competition be-
tween buyers (Simpson and Wickelgren, 2007; Abito and Wright, ZOOS)H In these studies,

negative externalities exist; signing exclusive contracts reduces the possibility of entry under

® In the literature on exclusion with downstream competition, Fumagalli and Motta (2006) show that the
existence of participation fees to remain active in the downstream market plays a crucial role in exclusion if
buyers are undifferentiated Bertrand competitors. See also Wright (2009), who corrects the result of Fumagalli
and Motta (2006) in the case of two-part tariffs.



scale economies and upstream entry reduces industry profits in the presence of downstream
competition!! By contrast, this study shows that anticompetitive exclusive contracts can be
signed even under a single-buyer model because of a negative externality that the high exclu-
sive offer by an upstream firm reduces the rival upstream firm’s profits for the case of failing
exclusive dealing.

In the framework of a single downstream firm, this study is related to the literature on
anticompetitive exclusive contracts that deter the potential entrant focusing on the nature of
upstream competition{] The studies in this strand of the literature point out that the intensity
of upstream competition plays a crucial role in the Chicago School critique. They show that
the exclusion result is obtained in the cases where the incumbent sets liquidated damages for
the case of entry (Aghion and Bolton, 1987), where the entrant is capacity constrained (Yong,
1996), where upstream firms compete a la Cournot (Farrell, 2005), and where upstream firms
can merge (Fumagalli, Motta, and Persson, 2009)|§ Our study complements these works in
the sense that we show an alternative route through which the lower intensity of upstream
competition due to product differentiation leads to anticompetitive exclusive dealing in the
presence of exclusive-offer competition.

Few studies address exclusive dealing that aims to exclude existing ﬁrms By extend-

ing the model of exclusion with downstream competition, DeGraba (2013) and Shen (2014)

7 For extended models of exclusion with downstream competition, see Wright (2008), Argenton (2010),
and Kitamura (2010). Whereas these studies all show that the resulting exclusive contracts are anticompetitive,
Gratz and Reisinger (2013) show potentially procompetitive effects if downstream firms compete imperfectly
and contract breaches are possible.

8 For another mechanism of anticompetitive exclusive dealing, see Fumagalli, Motta, and Rgnde (2012),
who focus on the incumbent’s relationship-specific investments. See also Kitamura, Matsushima, and Sato
(2018), who focus on the existence of a complementary input supplier with market power.

9 See also Kitamura, Matsushima, and Sato (2017a), who show that anticompetitive exclusive dealing can
occur if the downstream buyer bargains with suppliers sequentially.

10 Choi and Stefanadis (2017) explore the exclusive-offer competition between upstream firms before they
enter the market. By extending the model of exclusion with scale economies, they point out that exclusion
becomes a unique coalition-proof subgame-perfect equilibrium outcome when a derivative innovator can enter
the market only if the incumbent innovator enters the market.



explore exclusive-offer competition. In their studies, exclusion arises because of downstream
competition. By contrast, this study explores anticompetitive exclusive dealing in the absence
of downstream competition and shows that exclusive-offer competition leads to anticompeti-
tive exclusive dealing.

In terms of exclusive-offer competition, this study is also close to the benchmark model
of Bernheim and Whinston (1998, Sections II and III) In their study, the exclusive offer
involves wholesale prices for the case where the downstream firm rejects the exclusive of-
fer, which is suitable for exploring short-term exclusive contracts In such offers, upstream
firms can commit not to sell their products to the downstream firm by setting considerably
high wholesale prices for the case of rejection, which removes the downstream firm’s oppor-
tunity to deal with both upstream firms. By contrast, following the standard naked exclusion
literature, we assume that each upstream firm cannot commit to wholesale prices when its
exclusive offer is rejected, which is suitable for long-term exclusive contracts In reality, as
shown by one of the cola wars’ examples, PepsiCo outbid Coca-Cola for a $14 million, 12-
year monopoly contract at Pennsylvania State University in 1992, which implies that it is a
long-term exclusive contract. In this setting, when the downstream firm rejects both exclusive
offers, it can deal with both upstream firms and earn considerably higher profits, under which
the Chicago School model does not lead to anticompetitive exclusive dealing. Therefore, this
study is suitable for long-term exclusive dealing and it clarifies the role of exclusive-offer
competition in the literature on naked exclusion.

The remainder of this paper is organized as follows. Section [2| constructs the model.
Section [3] analyzes the existence of exclusion outcomes under two-part tariffs. Section El
provides a discussion and Section [3 offers concluding remarks. Appendix [A] provides the

proofs of the results. Appendix[Blprovides the parametric results when manufacturers operate

1 See also Calzolari and Denicold (2013, 2015), who explore upstream firms making exclusive offers in the
presence of adverse selection, while we assume complete information.
12 See the discussion by Whinston (2006, p. 166).

13 In addition to the commitment problem, we also consider cases in which each upstream firm does not
always have full bargaining power over the downstream firm when it determines its wholesale price.



at the same marginal costs under linear demand. Appendix[Cintroduces the parametric results
when manufacturers operate at different marginal costs under linear demand. Appendix

explores the case of exclusive supply agreements.

2 Model

This section develops the basic setting of the model. The upstream market consists of two
manufacturers U; and U,. Each manufacturer operates at the same marginal cost ¢ > 0
and produces a final product, which is differentiated. We explore the case of the asym-
metric cost function in Section 3.4l The downstream market is composed of a downstream
retailer D, which sells the manufacturers’ products. This modeling strategy clarifies the role
of exclusive-offer competition because we can easily compare the result of this study with
that of the Chicago School argument; exclusion never occurs in the benchmark analysis
To simplify the analysis, we assume that D incurs no operating cost aside from paying for
the product of U;. Therefore, given wholesale price w;, the resale cost of D when it sells g;
amount of U;’s final product to final consumers is given by Cp(q1, g2) = 2 wiqi.

The demand system has the following properties. Given the pair of manufacturers’ prod-
uct prices (p1, p»), demand for U;’s product is denoted by Q(p;, p»). By assuming symmetric
demand, demand for U,’s product is denoted by Q(p», p1). When the prices of these manu-
facturers’ products are sufficiently close, both obtain positive demand. However, when these
prices differ sufficiently, the higher priced manufacturer loses demand, while the lower priced
manufacturer obtains all demand. The degree of product substitution between manufacturers’
products is represented by y € (0, 1). Manufacturers’ products become homogeneous as the
value of y increases. For y = 0, manufacturers produce independent goods. Alternatively,
for y = 1, manufacturers produce perfectly substitutes. In addition, when U; is excluded,
demand for U;’s product does not depend on vy, where i, j € {1,2} and i # j. We denote
demand for U;’s product in the monopoly case by Q(p;) = Q(p;, ).

14 Although a buyer is the final consumer in the Chicago School model, the results in all the propositions in
this paper do not change if we assume that the buyer is a downstream monopolist.



For the sake of the analysis under generalized Nash bargaining, we assume that in-
dustry profits under exclusive dealing (p; — ¢)Q(p;) and those under non-exclusion cases
(pi —0)O(pi, pj) + (pj — 0)O(pj, p;) are globally and strictly concave and satisfy the second-

order conditions. We define p,, and p, as follows:
Pm = arg rr;aX(pi —0)0(pi),

(Pa> pa) = arg I})}a})?s(pi = )Q(pi, pj) + (p; = O)Q(p, pi)-

We define II,, and II, as the net profit of each vertical chain under upstream monopoly and

under upstream duopoly:

1_Im = (pm - C)Q(pm)’ Hd = (Pd - C)Q(Pd, Pd)

We assume the following relationship:

Assumption 1. Forall0 <y <1,
211, > 11, > Iy, (1)
where 011,,/0y = 0, 01, /0y < 0,11, -> I1,,asy — 0, and 211, — I1,, as y — 1.

The first inequality of Condition (I)) is the key property in this study, which implies that
an increase in the number of product varieties generates an additional industry value except
when y = 1. In addition, the second inequality in Condition (1) implies that an increase in
the number of product varieties reduces the net profit per vertical chain except when y = 0.
Note that the properties introduced above hold under standard linear demand with a represen-
tative consumer, which is introduced when we explore the case of linear wholesale pricing in
Section [l

The model contains three stages. In Stage 1, U; and U, make an exclusive offer to D

with fixed compensation x; > 0. Following the standard literature on naked exclusion, we



assume that each exclusive offer does not contain the term of wholesale prices D can reject
both offers or it can accept one of the offers. Let w € {R, E1, E2} be D’s decision in Stage
1. D immediately receives x; if it accepts U;’s exclusive offer. If D is indifferent between
two exclusive offers and acceptance leads to higher profits, it accepts one of the offers with
probability 1/2. In Stage 2, active manufacturers offer a two-part tariff contract. We extend
the model to the case of linear wholesale pricing in Sectiondl In Stage 3, D orders the final
product and sells it to consumers at p’. U;’s profit is denoted by n{),. Likewise, D’s profit is

denoted by 7%.

3 Two-part tariffs

This section analyzes the existence of anticompetitive exclusive contracts under two-part
tariffs, which consist of a linear wholesale price and an upfront fixed fee; the two-part tariff
offered by U; when D’s decision is w € {R, E1, E2} is denoted by (w¢’, F'), where i € {1, 2}.
We assume that the industry profit allocation after Stage 1 is given by the Nash bargaining
solution and that the net joint surplus is divided between D and each manufacturer in the
proportion S to 1 — g, where 8 € (0, 1) represents D’s bargaining power.

The rest of this section is organized as follows. Section 3.1l derives the equilibrium out-
comes after the game in Stage 1 by using backward induction. Section examines the
game in Stage 1 by introducing the benchmark analysis in which one of the manufacturers
is a potential entrant as in the Chicago School model. Section [3.3] then explores the case
where both manufacturers make exclusive offers. Section [3.4] finally examines the effect of

cost asymmetry on the existence of an exclusion equilibrium.

15 Rasmusen, Ramseyer, and Wiley (1991) and Segal and Whinston (2000) point out that price commitments
are unlikely if the product’s nature is not precisely described in advance. In the naked exclusion literature, it is
known that if the incumbent can commit to wholesale prices, then the possibility of anticompetitive exclusive
dealing is enhanced. See Yong (1999) and Appendix B of Fumagalli and Motta (2006).



3.1 Equilibrium outcomes after Stage 1

We first consider the case in which U;’s exclusive offer is accepted in Stage 1. Note that for
notational simplicity, we do not discuss explicitly how the wholesale price is determined in
each instance of bargaining because we can easily show that marginal cost pricing is achieved
in all cases by using the envelope theorem. In Stage 2, D negotiates with U; and makes a two-
part tariff contract, (c, F¥'). The bargaining problem between D and U, is described by the
payoff pairs (I, — F¥, FF') and the disagreement point (0, 0). The solution is given by

FF = arg II}:aiX Blog[ll,, — F;]+ (1 —p)logF;.
The maximization problem leads to
Ff'=(1-p,,.
The firms’ equilibrium profits, excluding the fixed compensation x;, are
ng; =1 =PI, ay; =0, xj =pIL,. )

Depending on the bargaining power 8, U; and D split the monopoly profit, IT,,.

We next consider the case in which D rejects both exclusive offers in Stage 1. In this case,
D sells both manufacturers’ products. We assume that the bargaining in Stage 2 takes the
form of simultaneous bilateral negotiation; that is, when negotiating with two manufacturers,
D simultaneously and separately negotiates with each of them. D and U; then make a two-
part tariff contract, (¢, F¥). The outcome of each negotiation is given by the Nash bargaining
solution based on the belief that the outcome of the bargaining with the other party is deter-
mined in the same way. The bargaining problem between D and U;, is described by the payoff
pairs (2I1; — F§ - FF, F{) and the disagreement point (z;,0), where z; = I, — F¥ is D’s profit

when it sells only U;’s product under two-part tariff contract (c, F’ f). The solution is given by

Ff =arg max Blog[2Mly — F; = Fi = zj1+ (1 = B) log F;.
The maximization problem leads to
Ffe = (1 _B)(ZHd - Hm)’

9



for each i € {1, 2}. The resulting profits of the firms are given as
iy = (1= B2y —11,,), 7 = 2((1 = AL, — I1y) + BI1y). 3)

U, obtains its additional contribution weighted by its bargaining power 1 — £, and D earns the
remaining industry profit under upstream duopoly after subtracting the payments for U; and

U, (that is, 211, — %y, — 78 ).

3.2 Benchmark analysis

Assume that U; is a potential entrant and only U; can make an exclusive offer as in the
Chicago School model. In this subsection, we modify the timing of Stage 1 as follows. In
Stage 1.1, U; makes an exclusive offer x; and D decides whether to accept the offer. After
observing D’s decision, U; decides whether to enter the upstream market in Stage 1.2. The
fixed cost of entry is sufficiently small so that U; earns positive profits.

To start the analysis, we derive the essential conditions for an exclusive contract when
only one manufacturer makes exclusive offers. For an exclusion equilibrium to exist, the
equilibrium transfer x7 must satisfy the following two conditions.

First, the exclusive contract must satisfy individual rationality for D; that is, the amount

of compensation x! induces D to accept the exclusive offer:
Ei _ Ei
mE + xi > b or x> Anp = b —nb), 4)

where Anp is the absolute value of D’s profit loss under exclusive dealing.
Second, it must satisfy individual rationality for U;; that is, U; earns higher profits under
exclusive dealing:
nh = x>k or X < Any =t - nb (5)
where Ay is U;’s profit increase under exclusive dealing. Note that Anry = nt} — ¥, =
R = T
From the above conditions, it is evident that an exclusion equilibrium exists if and only if

inequalities () and (@) simultaneously hold. This is equivalent to the following condition:

Ay 2 Arp or nfh +nh > nf. + ab. (6)

10



Condition (8) implies that anticompetitive exclusive contracts are attained if exclusive con-
tracts increase the joint profits of U; and D or equivalently if U;’s profit increase is higher
than D’s profit loss under exclusive dealing.

By using the subgame outcomes derived in the previous subsection, we now consider the

game in Stage 1. By substituting Equations (2)) and (3)), we find that under Condition ()
Any — Anp = =211, - 11,,) <O,
which implies that exclusion never occurs.

Proposition 1. Suppose both manufacturers adopt two-part tariffs. If U is a potential entrant

and only U; can make an exclusive offer, U; cannot exclude U through exclusive contracts.

Proposition [I] confirms the robustness of the Chicago School argument when we extend
its model to the case where manufacturers produce differentiated products and adopt two-part
tariffs. Under the non-linear pricing scheme, following the bargaining procedure, the firms
split the total industry profit. Except for the cases of § = 0 and y = 1, entry by U; generates
some additional profits for D, those of which are sufficient to eliminate the incentives of D
and U, to reach exclusion Therefore, exclusion does not occur when only one manufacturer

can make the exclusive offer.

3.3 When exclusive-offer competition exists

In contrast to the previous subsection, we now assume that both manufacturers are existing
firms and can make exclusive offers. Compared with the case where exclusive-offer competi-
tion does not exist, the difference arises in the upper bound of U;’s exclusive offer x"**, which
depends on U;’s offer, where

xmax =

1

(7)

Ei
nyg; if x; > Amp,
Aﬂ'U 1ij < Armp.

16 When 8 = 0, U ; obtains all its additional contribution, implying that entry leaves nothing to D. When
v =1, U; does not add any contribution to the industry because of the perfect substitutability of products.

11



Note that ﬂﬁ"i > Ary and that X" = Amy in the benchmark case. The feature of x"** is ex-
plained by D’s decision on whether to accept the exclusive offer by U ;. Figure [l summarizes
D’s decision in response to both manufacturers’ offers in Stage 1. When both exclusive offers
are lower than Amp, D rejects both. By contrast, when at least one of the exclusive offers is
higher than or equal to Arrp, D accepts the better offer; more concretely, at least one of x; and
x; satisfies Condition ) in the shadowed area of Figure Il Hence, D’s behaviors affect both
manufacturers’ exclusive offers as follows. When U offers x; < Axp, U; can be active and
earn 7y (> 0) even when it fails to exclude U;. By comparing this profit with its net profit
under exclusion ng"i — x;, U; does not offer x;(> Any) as in the benchmark case. On the con-
trary, when U;’s exclusive offer satisfies x; > Arp, U; is out of the market and earns ﬂi’l =0

if it fails to exclude U;. In this case, the exclusion of U; is profitable for U; if ng’ —x; > 0.

Therefore, U; makes a higher exclusive offer if x; > Amp.
[Figure [Tl about here]

Figures 2] and Bl summarize the set of each manufacturer’s feasible offer (x;, x,) that sat-
isfies x; € [0, x™*] for each i € {1,2}. Each manufacturer’s offer is feasible in the shadowed
area of Figures 2land 3] which can be a candidate for the set of exclusion offers in the exclu-
sion equilibrium (x7*, x3*); in other words, other areas cannot be the exclusion equilibrium.

Depending on the magnitude relationship between nt); and Az, we have two cases. First,
if 715’;. < Anp, summarized in Figure 2] each manufacturer’s exclusive offer is feasible in only
one region because D’s rejection profit is considerably high and each manufacturer cannot
compensate D profitably when its rival makes the higher offer. Second, if 7}/, > Anp, sum-
marized in Figure 3] each manufacturer’s exclusive offer is feasible in two regions. Because
D’s rejection profit is not too high in this case, U; can profitably offer x;(> Anp) when U

makes the high offer x; > (Anp).
[Figures 2l and Bl about here]

To explore the existence of an exclusion equilibrium, we now combine the results in

Figures I} 2 and[3l Figures [ and [5lcombine these figures and D’s decision in the shadowed

12



areas in Figures 2land 3l Figure @l implies that exclusion never occurs if 7}/, < Azrp. In this
case, there exist only non-exclusion equilibria in which each manufacturer offers x; € [0, Anrp)
and D rejects both offers. By contrast, Figure [3 shows that an exclusion equilibrium exists if
ni; = Amp. The candidate for the equilibrium offer is the area in which (x1, x,) € [A7p, 717} 2
holds. Obviously, x; > x; > Arp and x; = x; < ng’ cannot be an equilibrium because at least
one of the manufacturers has an incentive to deviate. There exists the exclusion equilibrium
in which each manufacturer offers x7* = z7. and D accepts one of the offers. Note that even

when ﬂﬁi > Anp, there also exists the non-exclusion equilibria in which each manufacturer

offers x; € [0, Anp) and D rejects both offers.
[Figures [ and [5l about here]

We finally consider the existence of an exclusion equilibrium. From the above discussion,

we need to check whether 7t > Amp holds. By substituting Equations ) and (3), we obtain
mh = Amp = (1 = 2B)(210, - 11,,) > 0,

if and only if 5 € (0, 1/2], which implies that an exclusion equilibrium exists for the weak

bargaining power of D.

Proposition 2. Suppose that both manufacturers make exclusive offers in Stage 1 and adopt
two-part tariffs in Stage 2. If D has strong bargaining power (8 > 1/2), exclusion cannot be
an equilibrium outcome. By contrast, if D has weak bargaining power (8 < 1/2), there exist

both an exclusion equilibrium and non-exclusion equilibria.

Proposition 2] shows that under exclusive-offer competition, an exclusion equilibrium ex-
ists depending on the bargaining power of D over manufacturers. For the weak bargaining
power of D, D earns a lower profit when it rejects both exclusive offers in Stage 1. Therefore,
each manufacturer can compensate D profitably. Moreover, the existence of an exclusion
equilibrium does not depend on the degree of product substitution y under non-linear whole-

sale pricing. Note that the result here highly depends on the assumption that manufacturers’
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costs are symmetric. In the following subsection, we explore the case of an asymmetric cost
structure and show that the exclusion equilibrium is more likely to be observed for lower .
Note that Proposition [2 shows that exclusion is not a unique equilibrium outcome. By
comparing the two types of equilibria, the manufacturers strictly prefer the non-exclusion
equilibria to the exclusion equilibrium. Seemingly, the cola wars capture the exclusion equi-
librium because both Coca-Cola and PepsiCo pay a large monetary transfer. The likelihood
of exclusion here may depend on the market history. If a president of one upstream firm has
a managerial incentive to maximize market share rather than profit, exclusion is more likely
to occur. Once exclusion occurs, it is more likely to be observed continuously—even when
the managerial incentive changes. In addition, D has a strong incentive to yield the exclusion
outcome. Because Condition (d]) holds with strict inequality under the exclusion equilibrium,
D prefers the exclusion equilibrium to the non-exclusion equilibrium. Hence, D may try to

do something to yield the exclusion outcome.

3.4 Cost asymmetry

This subsection briefly discusses the effect of cost asymmetry on the existence of an exclusion
equilibrium. Thus far, we have assumed that each manufacturer operates at the same marginal
cost ¢ > 0. We now extend the model to the case in which manufacturers operate at different
marginal costs. Without loss of generality, we assume that the marginal cost of U, is lower

than that of U,, namely 0 < ¢; < ¢,. We define p,,; and p,; as follows:
Pmi = arg rnpax (pl - Ci)Q(pi),

(Pai> Paj) = arg max (pi = c)Q(pi, pj) + (pj — ¢)QPj, Pi)-
isPj

We define I1,,; and I1; as the net profit of U;’s vertical chain under upstream monopoly and

upstream duopoly:

1L = (pmi — c)OPmi), Wai = (pai — i) Q(Pais Paj)-
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Since our focus is the existence of anticompetitive exclusive dealing, we only consider the
case where the upstream market becomes a duopoly in the absence of exclusive dealing,

namely I1;; > 0 for each i € {1, 2}. For the sake of notational convenience, we define
AH,‘ = Hdi + de - Hmja

which can be interpreted as the level of increment in the industry profit when U;’s product is
also launched in the upstream market monopolized by U;. As in Assumption[I] we assume

the following relationships:
Assumption 2. I1,,; and I1,; have the following properties:

1. Trading with U, leads to higher profits than that with U,;

1_Iml > HmZ’ Hdl > HdZ' (8)

2. Foreachie{l,2}andy € (0,1),
gy + gy > 1L, > Iy, ©)

where 011,,;/0y = 0, dll,;/0y <0, I1y; = I, asy — 0, and 1y, — 0 and 11, — 11,
for sufficiently high .

3. AIly is decreasing in c| but All, is increasing in c,:

OAIL, O0AIl,
<0,
oc 1 oc 1

> 0. (10)

Note that Conditions (8)) and (9)) imply that
AH1 > AHz > 0. (11)

By using the above definitions, we can derive the equilibrium profits under asymmetric

costs. As in Section 3.1} the negotiation between D; and U, leads to marginal cost pricing in
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all cases. Under generalized Nash bargaining, the firms’ equilibrium profits under exclusive

dealing, excluding the fixed compensation x;, are
ngy =1 =By, 7y, =0, np = Bl (12)
By contrast, the firms’ equilibrium profits under non-exclusive dealing are
g = (1= AL, 7 = (1= BTy = Mg + My = Tgp) + By + Ty (13)

From Condition (10), we have Gﬂgl/acl < 0 but 87@2 /dc; > 0, which is observed in the
linear demand model

We now consider the existence of an exclusion equilibrium. We first explore the case in
which only U; can make an exclusive offer. By substituting Equations (I12)) and (13)), we find
that under Condition (Q))

ny 4w — (s + ) = —BATT; < 0,
which implies that exclusion never occurs.

Proposition 3. Suppose both manufacturers adopt two-part tariffs. If U is a potential entrant
and only U; can make an exclusive offer, U; cannot exclude U; through exclusive contracts

even under asymmetric costs.

Proposition Bl implies that U; cannot deter the entry of U, as long as entry increases the
industry profit. Therefore, the result confirms the robustness of the Chicago School argument
in the case where the incumbent manufacturer cannot deter the entry of a potential entrant
manufacturer, which is even less efficient.

We next consider the case in which both manufacturers make exclusive offers. Note that
the exclusion equilibrium exists if and only if 7} + 75 > x5 holds for each i € {1,2}. By

substituting Equations (I2) and (I3), we have 't + 75/ — 7k > 0 if and only if

All;

ﬁﬁﬁizm (14)

17 See Appendix[C] which introduces the results under the linear demand model.
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for each i € {1,2}. From Conditions (L)) and (14)), B; have the following relationships:
1
O<,82<§<Bl<1, (15)

where 8 — 1 and 8, — 0 as AIl, — 0. Condition (I3) shows that 8, > 3, always holds;
thus, the exclusion equilibrium exists if and only if 5 < ,. Because 5, < 1/2 always holds,
cost asymmetry reduces the possibility of the exclusion equilibrium. More precisely, by

differentiating 3; with respect to c¢;, we have

; 1 ATl; OAIT;
% e a lAHj - —j AHL .
(9C1 (AH, + AHj)Z 6c1 6c1

Under Condition ({I0), we have dB;/dc; < 0 and 9B,/dc; > 0. Therefore, as U; becomes

more efficient, 8, decreases; in other words, the exclusion equilibrium is less likely to exist.

The following proposition summarizes the results provided above.

Proposition 4. Suppose that both manufacturers make exclusive offers in Stage 1 and adopt
two-part tariffs in Stage 2. As the degree of cost asymmetry increases, exclusion is less likely

to be an equilibrium outcome.

The result in Proposition 4] implies that the exclusion mechanism in this study is more
likely to work well when each manufacturer has a similar cost structure. When U, ’s efficiency
increases, the industry profit under duopoly I1;; + Il increases, which allows D to earn
higher profits under upstream duopoly because an’g /0c; = —(1 —B)OAIL,/dcy +B(01 1 /Ocy +
oll;»/0c;) < 0. By contrast, the increase in U,’s efficiency does not affect U,’s monopoly
profit under exclusive dealing; hence, U, has difficulty in compensating D. Therefore, the
possibility of exclusion becomes lower under cost asymmetry.

Finally, we explore the relationship between the existence of an exclusion equilibrium
and the degree of product substitution y. By differentiating 8; with respect to y, we have

PBi _ I1,,; — IL, (and,- N 0ll,;
dy  (AIL + AIL)? \ oy oy
From Condition (), we have dB8;/dy > 0 and dB,/dy < 0, which lead to the following

) > 0 if and only if IT,; > I1,,;.

proposition.
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Proposition 5. Suppose that both manufacturers make exclusive offers in Stage 1 and adopt
two-part tariffs in Stage 2. Under cost asymmetry, the exclusion equilibrium is more likely to

be observed for the cases in which the manufacturers produce highly differentiated products.

The result in Proposition 5] implies that under cost asymmetry, the existence of an exclu-
sion equilibrium is determined by the degree of product substitution y; in other words, the
result in Proposition 2l highly depends on the symmetric cost structure. The result here is ex-
plained by the property of bargaining when D rejects both exclusive offers. By differentiating

nk with respect to y, we have

ol g N ol
oy oy

onf ( )
—D_0g-1 > 0 for 8 < 1/2,
Ay

which implies that as the manufacturers produce less differentiated products, D earns high
profits under upstream duopoly for the weak bargaining power of D. The degree of product
substitution affects D’s profit under upstream duopoly in two ways. First, as y increases, the
industry profit IT,; + I1,; directly decreases, which has the negative effect of decreasing 7%
Second, because U;’s additional contribution decreases, it earns lower profits Jrf] =F f , which
indirectly increases D’s outside option profit under the bargaining with U}, z; = I1,,,—F¥. This
indirect effect increases 75 and becomes dominant for lower 8 because the strong bargaining
power of U; decreases FX largely. Under this relationship, as the manufacturers produce
more differentiated products when the downstream firm has weak bargaining power, U, can

compensate D more easily; thus, the exclusion equilibrium is more likely to be observed

4 Discussion

This section briefly discusses the wholesale pricing and real-world examples of exclusive-

offer competition. Section H.1] extends the analysis to the case of linear wholesale pricing.

18 When the downstream firm and each manufacturer have the same bargaining power (8 = 1/2), we have
677’5/ 0y = 0; thus, the degree of product substitution does not affect D’s profit under upstream duopoly. Since
the threshold value of D’s bargaining power under symmetric costs is 1/2, the likelihood of exclusion under
symmetric costs does not depend on product substitution.
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Section 4.2]introduces some examples of exclusive-offer competition.

4.1 Linear wholesale pricing

This subsection explores the existence of anticompetitive exclusive dealing under linear whole-
sale pricing by assuming standard linear demand with a representative consumer, in which

demand for U,’s product is provided by

_ —a(l =)+ p;
a-p £ 0<p <@Lt
b y
) = L=y)-pi+yp; —a(l =y +pj
Opip) = SN =Pt ypy 3 ZAAZNIP g _gyayp, (1O
b(1 —2) y
0 if p; >a(l —y)+vypj,

where i, j € {1,2} and i # j. As in the previous section, we assume that the industry profit
allocation after Stage 1 is given by the Nash bargaining solution.
We first explore the existence of an exclusion equilibrium when only U; can make an

exclusive offer. Like the case of two-part tariffs, exclusion never occurs.

Proposition 6. Suppose both manufacturers offer linear wholesale prices. If U; is a potential
entrant and only U; can make an exclusive offer, U; cannot exclude U; through exclusive

contracts for any pair of bargaining power allocation and the degree of product substitution.
Proof. See Appendix [A Tl i

Proposition [6l implies that in the absence of exclusive-offer competition, anticompetitive
exclusive dealing cannot occur, which can be explained by the logic underlying the Chicago
School argument.

We next investigate the existence of an exclusion equilibrium when both manufacturers
can make exclusive offers. In this case, an exclusion equilibrium exists under some condi-

tions.

Proposition 7. Suppose that both manufacturers make exclusive offers in Stage 1 and linear

wholesale prices are determined through Nash bargaining in Stage 2. When the products
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are less differentiated (y > y ~ 0.77393), exclusion cannot be an equilibrium outcome. By
contrast, when those are sufficiently differentiated (y < ), there exist both an exclusion

equilibrium and non-exclusion equilibria for a sufficiently weak bargaining power of D (8 <

,B(y) ), where

s _ 497+ 2y(1L+ )5y = H + 4y’ (L + 9)(y* +3y* +3y = 5)

A 67’1+ 9
and
¢ =Y +970" + 4y + 6y = 32y + 19)
+3 \/6y6(1 + YA =y (Y + 5y +10y3 + 593 = 1292 - 11y + 9) : .
Proof. See Appendix[A.2l |

Note that 3(y) has a single peaked property with 3(y) — 1/3asy — 0, B(y) = Oasy — ¥,
and the maximized value B(y*) ~ 0.413049 at y* ~ 0.469146.

[Figure [6l about here]

Figure [0l summarizes Proposition [/l The notable result in Proposition [7] is that linear
wholesale pricing leads to the low possibility of the anticompetitive exclusion equilibrium;
exclusion never occurs for the intermediate level of D’s bargaining power or for less differ-
entiated manufacturers’ products.

The major difference between two types of pricing is the existence of double marginaliza-
tion problems, which arise not only under exclusive dealing but also under upstream duopoly.
These two double marginalization problems reduce the possibility of exclusive outcomes in
the following ways. Under exclusive dealing, the contracting party cannot achieve the joint
profit maximization due to the double marginalization problem. Because upstream duopoly
can mitigate such a problem, manufacturers have difficulty in compensating D for the inter-

mediate level of D’s bargaining power. Moreover, the mitigation effect of upstream duopoly
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depends on the degree of product substitution y. When the manufacturers produce almost ho-
mogeneous products, the double marginalization problem under upstream duopoly is not too
serious, which allows D to earn large rejection profits 75. Hence, the exclusion equilibrium

does not exist when the products are less differentiated.

4.2 Cola wars in the real world

In this subsection, we provide examples of exclusive-offer competition in the soft drinks in-
dustry. For instance, cola wars have continued for decades between Coca-Cola and PepsiCo,
with each aiming to be the exclusive beverage provider to fast food restaurants Through
exclusive-offer competition, some customers shift from one manufacturer to the other. For
example, Arby’s Restaurant Group Inc. decided to switch from PepsiCo to Coca-Cola start-
ing from early 2018 after more than a decade-long contract with PepsiCo Subway had had
a partnership with PepsiCo as its primary beverage provider since 1988; however, in 2003, it
decided to make a transition to Coca-Cola in its worldwide restaurants From 2015, Pep-
siCo Canada started to serve Subway Canada as its exclusive beverage and snack provider

Another example of the exclusive-offer competition between these two giant suppliers can
be observed on university campuses, as noted in Introduction The cola wars forming on
university campuses are widespread in the United States and contain some of the key features
in our analysis. First, exclusive-offer competition involves a large monetary transfer in return

for a long-term monopoly position; for example, in 1998, The University of Maryland at Col-

19 Cola wars have also been observed in the relationship between the cola providers and cinemas. See “Coca-
Cola Lures Regal Cinemas From Rival Pepsi in Latest Steal” The Wall Street Journal, April 9, 2002 (link)).

20 See “Coca-Cola Wins Arby’s Away From PepsiCo in Latest Showdown” Bloomberg, August 18, 2017
(link).

2l See “Coke Wins a 10-Year Contract From Subway, Ousting PepsiCo” The Wall Street Journal, November
28, 2003 (link).

22 See the second paragraph from the bottom in “Coca-Cola Wins Arby’s Away From PepsiCo in Latest
Showdown”

23 Regarding universities’ switch between Coca-Cola and PepsiCo, see “Coke vs. Pepsi: University Chooses
Side In Cola Wars” Montclair Patch, July 12, 2016 (link).
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lege Park signed a 15-year exclusive contract with PepsiCo worth $57.5 million Second,
universities receive not only an annual royalty fee but also a commission fee from the retail
sale of some products. The commission rates, which could be correlated to 8 in our analysis,
vary across universities. In the case of Ohio State University and Rutgers University, they
range from about 20 percent to over 50 percent of the retail sale of drinks and snacks!~] Fi-
nally, universities are usually local monopolists; hence, exclusive-offer competition is more
likely to play an essential role in exclusion. Although the objective of universities may not
be to maximize their profits, our results remain valid even when universities are consumer-
surplus maximizers Therefore, we think that our analysis fits the cola wars on university
campuses well.

Although the above examples are not antitrust cases, the cola wars sometimes lead to
antitrust cases. For example, in 1998, PepsiCo filed an antitrust lawsuit against Coca-Cola,
alleging that Coca-Cola did not allow food-service distributers who already distribute Coke
to distribute Pepsi The notable point here is that Coca-Cola was stronger in the food-
service distribution sector of the soft drinks market than in the overall market; the food-
service distributors’ share of Coca-Cola was 65 percent and that of PepsiCo was 22 percent,
while in the overall soft drinks market Coca-Cola had a 43.9 percent share and PepsiCo had
a 30.9 percent share. Therefore, if one side has an extremely higher market share in one area

because of exclusive dealing, it will be more likely to take the cola wars to court.

24 See “Thirsting For Cash, Colleges Take Sides In Corporate Cola Wars” The Washington Post, December
23, 1997 (link).

25 For the case of Ohio State University, see “Refreshing or restricting? Ohio States $32M deal with Coca-
Cola brings up questions of transparency” The Lantern, December 19, 2013 (link). In addition, for the case of
Rutgers University, see “As of May 2005, Rutgers University no longer has a contract with Coca-Cola” Rutgers
University, May, 2005 (link).

26 The results are available upon request.

27 See “Taking The *Cola Wars’ Into Court” The Washington Post, May 31, 1998 (link).

22


https://www.washingtonpost.com/archive/local/1997/12/23/thirsting-for-cash-colleges-take-sides-in-corporate-cola-wars/6e711ada-5714-42d2-9925-fec7b478e456/?utm_term=.4a906d438d0a
https://www.thelantern.com/2013/12/refreshing-restricting-ohio-states-32m-deal-coca-cola-brings-questions-transparency-costs-vs-benefits/
www.eden.rutgers.edu/~cjam/CollegeControl/cc_facts.html
https://www.washingtonpost.com/archive/business/1998/05/31/taking-the-cola-wars-into-court/c538dcd1-90ca-4036-83e3-13d1eecfbf0e/?utm_term=.df256fb5dd31

5 Conclusion

This study has explored the existence of anticompetitive exclusive dealing when all upstream
firms can make exclusive offers. Most previous studies consider anticompetitive exclusive
dealing to deter a potential entrant, which cannot make an exclusive offer. However, in the
real-world situation, existing firms are often excluded. Therefore, we need to consider how
the existence of exclusive-offer competition affects the possibility of exclusion to apply the
model to these cases.

We show that a seemingly small difference in the setting turns out to be crucial. In contrast
to the case where one of the upstream firms is a potential entrant, the existence of exclusive-
offer competition eliminates upstream firms’ opportunity to earn positive profits when they
fail to exclude the rival upstream firm. We point out that this induces upstream firms to
make higher exclusive offers and show that when the downstream firm has weak bargaining
power, anticompetitive exclusive dealing can be an equilibrium outcome in the two-part tarift
setting of the general demand function and Nash bargaining. Moreover, this result holds in
various settings and thus the exclusion outcome identified in this study can be widely applied
to diverse real-world vertical relationships.

The finding here provides new implications for antitrust agencies; anticompetitive exclu-
sive dealing is more likely to be observed when upstream firms are existing firms. In addition,
because the downstream firm has a strong incentive to engage in anticompetitive exclusive
dealing, it is more likely to lead the negotiation of anticompetitive exclusive dealing when
upstream firms are existing firms.

Despite these contributions, there remain several outstanding issues requiring future re-
search. First, there is a concern about upstream firms’ behavior to achieve a market environ-
ment where an exclusion equilibrium does not exist. Although we assume that the level of
product substitution or bargaining power is exogenously given, upstream firms could control
these parameters. Second, there is a concern about this study’s relationship with other studies

of anticompetitive exclusive dealing. We predict that if we add exclusive-offer competition
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into previous studies, exclusion becomes less costly. We hope that this study will assist future

researchers in addressing these issues.
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A Proofs of the results

A.1 Proof of Proposition

Before proceeding to the proof, we derive firms’ equilibrium profits in the subgame after D’s
decision in Stage 1.

We first explore the case in which U;’s exclusive offer is accepted in Stage 1. Under
exclusive dealing, the final consumer’s demand for U;’s product becomes Q(p;) = (a — p;)/b.
We solve the game by using backward induction. In Stage 3, given w; determined in Stage
2, D optimally chooses the price of U;’s product, namely p*(w;) = arg max,,(p; — w)Q(p;) =
(a + w;)/2. The optimal production level of U;’s product supplied by D given w; becomes
O (wy) = Q(p*(w;)) = (a—w;)/2b. In Stage 2, U; and D negotiate and make a contract for the
linear wholesale price wfi . By defining D’s profit given w; as [T*(w;) = (p*(w;)—w;)Q*(w;), the
bargaining problem between D and U; is described by the payoff pairs (IT*(w;), (w;—c)Q*(w;))

and the disagreement point (0, 0). The solution is given by
wi' = argmax BlogIT"(w;) + (1 = B) log[(w; — ©)Q"(wy)].

The maximization problem leads to

g atc—pa-c)

The firms’ equilibrium profits, excluding the fixed compensation x;, are

i (L=-fNa-0?® i (L+pa=c)
e A T

(17)

We next explore the case in which D rejects both exclusive offers in Stage 1. In Stage 3,
given the wholesale prices w; and w; determined in Stage 2, D optimally chooses the prices

of each manufacturer’s product (p*(w;, w;), p*(w;, w;)), where

(p*(wi, w)j), p*(wj, wy)) = arg f;}iX(Pi —w)Opi,pj)+ (pj —w)O(pj, P,
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where i, j € {1,2} and i # j. The production level of each final product supplied by D given

w; and w; is given by

a-w;—yla-wj)
2(1 =yHb

O (wj, Wj) = 0(p*(w;, Wj), P*(Wj, w;)) =

In Stage 2, U,, U,, and D make contract(s) for the linear wholesale prices w’f and w§ By
defining D’s profit from selling U;’s product given (w;,w;) as IT"(w;, w;) = (p*(wi, w;) —
w;)Q*(w;, w;), the bargaining problem between D and U; is described by the payoft pairs
(I (W, wh) + T (W, wi), wf = )0 (W, wh)) and the disagreement point (IT*(w’), 0), where
H*(w‘}e ) is D’s profit when it sells only U;’s product given the linear wholesale price wf The

solution is given by

wit = arg max Blog[IT" (wy, w)) + IT"(w;, wi) = IT"(w)] + (1 = B) log[(w; = ) Q" (wi, w)].

The maximization problem leads to

o @ =y+c-plad-y) -0

" 2-y(1-p) ’
for each i € {1, 2}. The resulting profits of the firms are given as
_ (A=A =-ya=-cy (1+pB)(a-c)

. k= . 18
U= A2 —y1 =B P 21+ N2 (1B (18)

We now consider the existence of an exclusion equilibrium. We show that Condition (G])

never holds; in other words, by substituting Equations (I7) and (I8]), we have

(@— (L +A)B = (1L +y2 —y(1 -G -p)) -
166(1 + )2 - y(1 - B))

for all (B,7y) € (0, 1)%. Let (3, ) = =8 + (1 + ¥)(2 — y(1 = B))(3 — B). Note that n(8,y) < 0 if
and only if Condition (I9) holds. By differentiating (8, y) with respect to 8 and y, we have

AT[U—AT[D:— O, (19)

-1+2
BN 20 pEKY) =— z
-1 +2y

,9)20 Z L(y) = .
77)/(:87)< S B2 L(y) 1+2y
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Note that for y € (1/2,1], K'(y) > L'(y) > 0 and K(y) > L(y) > 0 and that K(1/2) =
L(1/2) = 0 and K(1) = 1 and L(1) = 1/3. Figure [7l summarizes the properties of 8B, y)
and 1,(B,y). There are six regions in (8,y) € [0, 117 such that (i) 8B, y) = 1,(B,y) = 0, (ii)
1B, y) < 0,m,(B,y) > 0, (iid) ns(B,y) = 0,1,(B,7) > 0, (V) 155(B,y) > 0,m,(B, ) > 0, (V)
ns(B,v) > 0,n,(B,y) = 0, and (vi) ng(B,¥) > 0,n,(B,y) < 0. The arrows in Figure [7indicate
the direction of the increase in n(B, y) for each region. From Figure [7, for (8,y) = (0, 1/2),
n(B,y) takes the locally maximized value in region (i), where we have n(8,vy) = =5/4 < 0.
More importantly, Figure [7] shows that 7(8,y) is globally maximized in the domain (3,y) €
[0,1]* when (B,7) = (1,1), where we have 1(1,1) = 0. Therefore, 7(3,y) < 0 for all

B, y) € (0, 1),

Q.E.D.

A.2  Proof of Proposition [7|

We check whether ﬂgl > Arp holds. By substituting Equations (I7) and (I8]), we obtain
7 — Anp > 0if and only if y < ¥ and 8 < B(y) < 1/2.

Q.E.D.

B Results under linear demand and symmetric costs

This appendix introduces the analysis of the model in Section [3.1H3.3] under the linear de-

mand function (I6). Under the linear demand function, we have

Lo_a=o? o @-op
4 T b

(20)

Then, the firms’ equilibrium profits under exclusive dealing, excluding the fixed compensa-

tion Xx;, are , )
ﬂ'Ei _ (1 _IB)(a —-c) 7TEi =0, ﬂ_gi _ ﬁ(a4;c) .

Ui = 4b > Ty = 21
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The profits of firms under no exclusive dealing are given as
_ad=-pda - a-c) L& Bd - +a-cy
v b1ty P (1 +y)

We now explore the existence of an exclusion equilibrium. For the case in which only

(22)

U; can make an exclusive offer, we check whether Condition (@) holds. By substituting
Equations (2I) and (22)), we have

Bl-ya-oP _
4b(1 +7) ’

forall y € [0, 1) and S8 € (0, 1); as with linear wholesale pricing, exclusion never occurs. This

(23)

AJTU - Aﬂ'D =

result is consistent with Proposition [IL
By contrast, for the existence of an exclusion equilibrium when both manufacturers can
make exclusive offers, we check whether ¥/ > Axp holds. By substituting Equations (21))

Ui
and (22)), we have )
: 1 =2B)(1 —y)(a—c)
Ei _ App = ( > 24
Tui T 2D 4b(1 + ) =0, (=)

for g € (0, 1/2]. Therefore, an exclusion equilibrium exists if § < 1/2, which is consistent

with Proposition

C Results under linear demand and asymmetric costs

This appendix introduces the analysis of the model in Section [3.4] under the linear demand
function (I6). We measure U,’s cost advantage by 6, where ¢; = 0p,,; + (1 — 0)c; and
Pm = (a + c1)/2. 8 = 0 implies that U, has no cost advantage. As 6 increases, U; becomes

efficient. We assume the following relationship:
0 <6 <min{2(1 —y), 1}. (25)

If Condition (23)) holds, the upstream market becomes a duopoly if the exclusive offer is
rejected. When D accepts U, ’s exclusive offer, the firms’ equilibrium profits, excluding the

fixed compensation x;, are

g (A=Bla-c)* 5 0. El = Bla—c)?

=T g 2T D T ey (26)
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Likewise, when D accepts U,’s exclusive offer, the firms’ equilibrium profits, excluding the

fixed compensation x,, are

L2 d=pla- ) 22—, g2 Pl 02)2.

v2 = b » Ty =0, 7, 1 (27)
By contrast, when D rejects both exclusive offers, the firms’ equilibrium profits are
R = (6 +4(1 =92 =60 = (1 =B)2(1 =) +6y)* + 21 =y) = )*))(a = &»)?
v 4b(1 = y*)(2 - 0)° " 08)
& U=ped-y+ 0y’ (a - )’ _ (=21 =y) +6)*a=c)’
vt 4b(1 - y»)(2 - 0) e 4b(1 - y»)(2 - 0)? '

We now consider the existence of an exclusion equilibrium when both manufacturers
. . . E E R . .
make exclusive offers. By substituting (26)), 27), and @8)), ;}, + 7 — 7y, > 0 if and only if
B < Bi(y, 6), where

Q2(1 —y) + 6y)? Ba(y.6) = Q2(1-y) -6
-2 -+e1+y) 77 AT P2 -0+ 1+ 7))

Bi(y,0) = 1

The following lemma summarizes the properties of 5;(y, 6).
Proposition C.1. B;(y, 6) has the following properties:

1. 0<Br<1/2<pB <1

2. 0B1/dy > 0and 0pB,/0y < 0.

3. 9B1/06 > 0 and 9B,/06 < O.

4. Asy—->2-60)/2, 8, = land B, — 0.

5.A50—> 0,6, > 1/2and B, — 1/2.

Proof. We examine the first property. Note that 8, > 0 is obvious. Then, we have

(64 = 0)(1 - )’ 0
241 -y -0)+F (1 +yY)) 7

1
/51——=§—ﬁ2=
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__ed-p-0*
T AI-yPQ -0+ P+

Therefore, the first property holds. The second and third properties can be derived by the

=5

following results; under Condition 23)),

9B _ 264 - )21 —y) + 6y)2(1 —y) — 6)

by - M-y -0+00+y)
9o _ 204-0C01 -9 +on21-n-0)
oy 41— )22 - 6) + 62(1 +y2) ’
9P _ 41 -7 -N+2L-n-0)

00 41 —y)2(2 - 6) + 6*(1 +9?) ’
9B _ 41y -p+oml-n-0
oy 4(1 — )22 - 6) + 62(1 +y2) ‘

The fourth and fifth properties are obtained by substituting y = (2 — 0)/2 and 6 = 0 into

Bi(y, 6), which is continuous in 8 and 7. |

D Exclusive supply contracts when downstream firms com-
pete in quantity

This appendix introduces another case where exclusive-offer competition plays an essential
role in exclusive dealing. The upstream market is composed of an upstream monopolist U,
whose marginal cost is ¢ > 0. The downstream market is composed of two downstream firms
that produce homogeneous products. Each downstream firm produces one unit of the final
product by using one unit of input produced by U. For simplicity, we assume that the cost
of transformation is zero for each D;; given the input price w, the per unit production cost
of D; is given by cp; = w;, where i € {1,2}. D; and D, compete in quantity. Let Q; be the
production level of D;. We assume that inverse demand for the final product P(Q) is given by
a simple linear function:

P(Q) = a-bQ,

where Q = Q) + O is the output of the final product, a > ¢, and b > 0.
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The model in this appendix contains three stages. In Stage 1, D; and D, make exclusive
supply offers to U with fixed compensation y; > 0, where i € {1, 2}. U can reject both offers or
accept one of the offers. As defined in Section 2, let w € {R, E1, E2} be U’s decision in Stage
1. If U is indifferent between these two exclusive offers and acceptance is more profitable, it
accepts one of the offers with probability 1/2. In Stage 2, U offers linear wholesale price w
to active downstream firms. The equilibrium wholesale price offered by U is denoted by w*.
In Stage 3, active downstream firms order inputs and determine the production level of the

final product Q;. D;’s profit is denoted by n};.. Likewise, U’s profit is denoted by n{).

D.1 Equilibrium outcomes after Stage 1

We first explore the case in which D;’s exclusive supply offer is accepted by U in Stage 1.
In Stage 3, given w, D; optimally chooses the production level Q¥ (w) = arg max,(P(Q;) —
w)Q; = (a — w)/2b. Then, input demand for U becomes Q" (w) = Q¥ (w) = (a — w)/2b. In
Stage 2, by anticipating these results, U optimally chooses input price wX’ = arg max,,(w —
¢)Q(w) = (a + ¢)/2. The equilibrium production levels become Q¥ = Q¥ = (a — ¢)/4b and
in = 0, where i,j € {1,2} and i # j. The firms equilibrium profits, excluding the fixed
compensation y;, are

. (a—co) . . (a—c)?
Ei — =0, = .

T

We next explore the case in which U rejects the exclusive supply offers in Stage 1. In

(29)

Stage 3, given w, D; competes in quantity. Standard Cournot competition leads to Qf(w) =

(a — w)/3b. Then, input demand for U becomes Qf(w) = 2(a — ¢)/3b. In Stage 2, by

R —

anticipating these results, U optimally chooses input price w arg max,,(w — ¢)Qf(w) =

(a + ¢)/2. The equilibrium production levels become Qf = Qf = (a — ¢)/6b. The firms’

equilibrium profits are
_(a=cp

6b

7T1,§= (a—c)?

' 36b i

(30)
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D.2 Benchmark analysis

As in Section[3.2] we assume that D, is a potential entrant and only D; can make an exclusive
offer in Stage 1. For an exclusion equilibrium to exist, the equilibrium transfer y; must satisfy
the following two conditions.

First, the exclusive contract must satisfy individual rationality for U:
yi = Any,, 31

where An¢

— R _ _FEi
G Emry — Ay

Second, it must satisfy individual rationality for D;:
yi < Anj, (32)

— Ei
where AnS, = nfi — 7k
From the above conditions, it is evident that an exclusion equilibrium exists if and only if

inequalities (31)) and (32)) simultaneously hold. This is equivalent to the following condition:
Ang, > Any,. (33)

We now consider the game in Stage 1. By substituting Equations (29) and (30), we obtain

(a=c)

AT = ATy =

<0, (34)

which implies that Condition (33]) never holds. Therefore, the exclusion outcomes cannot be

observed.

Proposition D.1. Suppose that downstream firms D\ and D, compete in quantity by purchas-
ing inputs from upstream monopolist U. If D, is a potential entrant and only D\ can make an

exclusive offer, Dy cannot exclude D, via exclusive contracts.

The result here coincides with that of Appendix B in Kitamura, Matsushima, and Sato

(201 7b)

28 More precisely, both models coincide for k = 1 in their model.

32



D.3 When exclusive-offer competition exists

Assume that both downstream firms make exclusive offers. As in Section 3.3 the upper

bound of D;’s exclusive offer y** depends on D;’s offer, where

. nhify; > A,
b | Anp ify; < An,

and where 715} > Arp,.

max

For y; < An{,, we have y™* = An{,. With this offer, U; earns n} + y™* < xf\, because

inequality (34) holds; hence, the individual rationality constraint for U does not hold. There-

fore, as in Section 3.3, the non-exclusion equilibrium always exists. For the existence of an

exclusion equilibrium, we check whether 75; > An§, holds. By substituting Equations (29)
and (30), we obtain
Ei . _la-¢o
np. — An, = > 0,

48b

which implies that the exclusion outcomes can be observed.

Proposition D.2. Suppose that downstream firms D\ and D, compete in quantity by purchas-
ing inputs from upstream monopolist U. When both downstream firms can make exclusive
offers, there exist both an exclusion equilibrium and a non-exclusion equilibrium. In the ex-

clusion equilibrium, both D, and D, offer y; = JTf)i > Any and U earns all the industry

profits.
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Figure 1: Individual Rationality for D
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