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Abstract

This paper studies how a retailer decides the length of wholesale products from an
upstream manufacturer. We consider a vertically related market with two product va-
rieties in which each retailer determines the number of product varieties and makes an
order to the manufacturer. The manufacturer may open its online store by which it
encroaches upon the resale market. We use a monopoly retailer case to show that antic-
ipating the online store’s encroachment, a retailer may be willing to shorten its product
line, although it can choose a full-length one. In a duopoly retailers case, we show that
retailers may make their product lines completely overlapped, partially overlapped, or
non-overlapped. Moreover, the total surplus may decrease as the number of varieties in
the resale market increases.
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1 Introduction

In a traditional manner, a manufacturer is often thought to decide its preferred product line
to be distributed through retailers. However, recent markets pay more attention to cases in
which dominant retailers possess strong channel power that the manufacturer has to adjust
production line in favor of the retailers’ orders (Kadiyali et al., 2000). Losing power in
the traditional wholesale channel, more upstream manufacturers begin to consider taking
the benefit of Internet commercial and adopting online channels through which they gain
additional profits. Such emergence of manufacturer’s multi-channel marketing brings the
traditional retailers new challenges that they face competition from the potential online stores
(Tannenbaum, 1995; Dixon and Quinn, 2004), which is sometimes referred to as “franchise
encroachment” (Arya et al., 2007; Emerson, 2010). Benefiting from drop-shipping (Randall
et al., 2006), the manufacturer’s online stores can simply decide which product variety to put
on the Internet whenever necessary. However, due to inconveniences in inventory and limits
in display spaces in traditional resale channels, the retailer must prudently decide which
variety to order from the manufacturer.

Our objective is to identify how an incumbent retailer exercises its buyer power of spec-
ifying product line when facing potential entry of upstream manufacturer’s online store, and
how the consequences affect the social welfare. Although the online store brings the man-
ufacturer additional channel profits, it causes intrabrand competition against the incumbent
retailer, harming the profit from the wholesale channel. Realizing this channel trade-off, the
manufacturer strategically chooses its online store’s product line. To illustrate, suppose that
the manufacturer carries two varieties. When there is only one variety in the wholesale chan-
nel, it is possible that the manufacturer sells only a different variety in the online channel (a
partial encroachment). In this way, because the retailer and the online store are differentiated
in product line, the direct intrabrand competition is alleviated. However, when there are al-
ready both varieties in the wholesale channel, no matter which variety the online store sells
there always exists overlapping part. Then, the intrabrand competition is always direct and

intense, which cannot be alleviated by a partial encroachment. Without any benefit from a



partial encroachment, the manufacture never sells only one variety online. Instead, it choos-
es either selling both varieties online (a full encroachment) or completely shutting down the
online channel. The key to summarize these facts is that the manufacturer uses the online
store as a tool to keep a balanced channel distribution of product varieties. It does not expect
either variety to be oversupplied.

Anticipating the manufacturer’s two encroaching patterns (partial or full), the retailer s-
trategically manages its product line in order to alleviate the negative effect from the online
store’s encroachment. When online retail cost is low enough, the encroachment is inevitable.
Realizing this, the retailer would rather abandon a part of product line so as to induce the
manufacture’s partial encroachment. Although losing profits from a shrunk range, the result-
ing partial encroachment is less harmful, which enables the retailer to stay differentiated with
the online store, keeping an adequate profitability in a short product line. This result gains
wider significance if we consider an oligopoly downstream market where retailers’ strategic
interactions play an important role. Suppose the simplest duopoly retailer case, when online
retail cost is low enough, the retailers tend to make their product lines overlapped in only
one variety, as if declaring a relatively higher profitability of the less supplied variety. In
this way, the retailers induce the online store’s partial encroachment instead of a full one.
Alternatively, when online retail cost is high enough, the retailers may tend to make their
product line non-overlapped so as to make a balanced variety distribution in the wholesale
channel, which stimulates the manufacturer’s incentive for shutting down its online channel.

Actually, our results can be easily found in several real-world cases in which physical
retailers sell certain products’ limited versions which are not sold by manufactures’ online
stores. For example, a dominant physical retailer in Japan, “Japan Consumers’ Cooperate U-
nion (JCCU),” sells several customized models of Panasonic’s notebook computers, Casio’s
electronic dictionaries, and Cannon’s laser printers in main universities, targeting college
users. But these models are not sold by respective manufacturer’s online stores. Fashion
magazines sold in physical stores are always bundled with CDs, small samples, or supple-

mental materials. However, online subscribers are often not given these additional bonuses.



Moreover, our study provides implications in explaining why some retail stores choose over-
lapping product lines, while some others choose to be differentiated.

For the manufacture’s side, we show that committing not to run an online store can some-
times be beneficial. Although sacrificing channel profits from the online store, a manufac-
turer can benefit from stimulating the retailers’ incentive for enlarging product lines, which
enhances channel efficiency when physical retailers are more adapted to resale activities. Fi-
nally, we show that even though a full encroachment results in more varieties in the resale
market than a partial one does, it may result in a worse social welfare. This phenomenon
occurs when the physical retailers are much more adapted to resale activities than the on-
line store and different varieties are close substitutes. Although a full encroachment is more
pro-competitive than a partial one, it reallocates more share to the inefficient online channel,
which causes considerable social loss and may even be a dominant effect.

Our study has managerial implications for both retailers and manufacturers’ strategies.
First, although we often observe retailers competing with each other in product diversity so
as to attract more consumers with different variety preferences, our results imply that the
head-to-head competition in enlarging product lines can sometimes be inefficient even when
the product variety expansion does not require additional costs. When facing a weak online
stores, it may be more important for retailers to better coordinate with each other so that
the sale of different varieties can be distributed in balance. Second, even though the online
retail cost is relatively low, it is an important issue for a manufacturer to assure its upstream
retailers that they are safe in keeping a full-length product line and that their territories will
not be encroached upon. For the social planners, our research shows an opposite side of the
manufacture’s online retailing. When varieties are too close substitutes, it is important for
social planners to well organize the product variety distribution so that different varieties can
be specialized in different channels and the overlapping problems do not occur.

Now, we discuss the theoretical literature. To the best of my knowledge, our research is
the first attempt discussing retailers’ product line choices while considering manufacturer’s

direct marketing. However, there are several papers with results and methodologies that are



closely related to ours. Dukes et al. (2009) consider a similar setting in which two retailers
decide their respective product line from a multi-product manufacturer. The longer the prod-
uct line is, the higher assortment cost is incurred. It is shown that one of the retailers may
unilaterally cut its product line so as to induce the rival retailer to carry the full-length line
with higher assortment costs. Although similar results that retailers do not choose full-length
product line are derived, the intuitions behind are different—in the current work, product line
expansion does not require additional costs. Moner-Colonques et al. (2011) consider a case
with two single-product manufacturers and two retailers. Retailers’ product line expansion
means a multi-sourcing manner. The authors provide us with a theoretical explanation why
some retailers choose overlapping product lines. Inderst and Shaffer (2007) considers re-
tailers’ incentives for “single-sourcing” purchasing strategy (cutting product line) and their
cross-border mergers under cases of different bargaining powers. Gabrielsen and Sgrgard
(1999) allow monopoly retailer to decide whether producers should have exclusive dealer-
ship (or not) under a linear contract manner. Mills (2015) considers a similar setting but
under a nonlinear contract setting, while contract terms are decided by negotiations between
the monopoly retailer and either or both suppliers. Gabrielsen and Sgrgard (2007) consider
retailers’ incentives for carrying private labels in a setting of vertically differentiated prod-
ucts. Although all these works focus on buyer power in product line choices, the upstream
manufacturer’s incentive of direct marketing is not considered. Our work complements the
literature by taking into account the incentive that a manufacturer strategically recaptures the
channel power.!

Arya et al. (2007) may be among the earliest attempts theoretically discussing the man-
ufacturer’s encroaching behaviour. A manufacturer encroaches upon a retailer’s territory if
its retail cost is low enough. The encroachment may even benefit the retailer because the
manufacturer resets a lower wholesale price to maintain the retailer’s demand to an adequate

level. This benefit exists only if the retailer decides its quantity before the manufacturer does

!For parallel researches, Inderst and Shaffer (2010) discusses how a supplier uses different contract forms
(based on the share it receives of a retailer’s total purchases, or on how much a retailer purchases of its products)
when retailers have out-sourcing options. Milliou and Sandonis (2015) studies the relationship between multi-
product manufacturers’ mergers and their incentive for enlarging product line.



so that the retailer’s output reaches the Stackelberg leader’s level.> On the basis of the main
structure of Arya et al. (2007), we consider manufacture’s encroachment problem in which a
retailer decides its preferred product line, but assume quantities to be simultaneously decid-
ed so as to remove the Stackelberg leader’s advantage and to focus on the effect of product
line choices. Mizuno (2012) considers a case in which two manufacturers distribute their
products to n retailers by competing for a wholesale market, while simultaneously deciding
whether to encroach upon the resale market (or not). Li et al. (2015) considers a model with
n vertical supply chains and analyzes each manufacturer’s incentive to encroach.’> By con-
sidering retailers’ channel power in product line choices, we add several new insights into
this literature.

The remaining paper is organized as follows. Section 2 introduces a basic model with
one manufacturer owned online store and one retailer, from which we see how the retailer
employs different variety orders to affect the manufacturer owned online store’s encroach-
ment. Section 3 extends the basic model to a duopoly retailers case. The retailers’ variety

orders in equilibrium and some related propositions will be derived. Section 4 concludes the

paper.

2 Monopoly Case

We start with a simplest monopoly retailer case and demonstrate a basic result—the retailer’s

product line choice affects the online store’s encroachment.

%Liao (2014) extends this model by considering a signalling game in which the manufacturer has private
information on its own retail cost, and shows that in a separating equilibrium of retail competition, the manu-
facturer signals its inefficiency in retail behaviour by setting a lower wholesale price than that under complete
information.

3Some other parallel literature discusses the manufacturer’s direct selling channel in the Salop (1979)
setting. In Balasubramanian (1998), the consumers buy products from the conventional retailers incurring
location-dependent transportation cost, and are charged a fixed freight per unit that is irrelevant of location,
if they buy from a direct seller. Shulman (2014) considers Balasubramanian’s setting in a vertically related
market. The direct seller can either buy wholesale products from the authorized retailers who are supplied
by the manufacturer, which is referred to as a “gray-market,” or buy wholesale products directly from the
manufacturer.



2.1 The Basic Model

Let’s consider a standard vertically related market consisting of one manufacture M, and one
retailer R. The manufacturer produces imperfect substitutable products X and Y, and the
retailer orders either or both varieties from the manufacturer. The products are distributed
to the retailer who sells them to consumers through a wholesale channel. Additionally, the
manufacturer can also open its online store and encroach upon the retailer’s territory by
directly supplying either or both product varieties to consumers. We call the competition
between the retailer and the online store the intrabrand competition. The retailer’s retail
cost 1s normalized to zero, and the online store’s when the encroachment occurs is ¢ >
0.* The manufacturer’s production cost and the fixed cost of introducing both varieties are
normalized to zero for simplicity. We assume that a representative consumer’s utility to be

quadratic with the form

1
u(Qx, Qy) = a(Qx + Qy) — E(Qi +2yQ0xQy + 07),

where O, is the aggregate quantity of variety n with n = X or Y, the parameter y € (0, 1)
denotes the substitutability between two varieties. The products of the same variety are
perfect substitutes whether they are sold by the retailer or the online store.”> Then, the
consumer demand is represented by a linear downward sloping inverse demand function
pn=a—- Q,—vQ_,, where n and —n are different varieties.

Let B denote both varieties, and N denote none of the varieties. N cannot be the retailer’s
strategy because it gains profits only when it orders wholesale products and sells them to
consumers, but this is not the case for the manufacturer because it still gains profits from the
wholesale channel even if it does not open an online store. The game proceeds as follows:

In period 1, the retailer orders variety X or both (B).® In period 2, the manufacturer decides

4This assumption theoretically follows the setting of Arya et al. (2007). In real world cases, online stores
usually need to bear higher operating costs than physical stores. Unlike the physical stores, because consumers
cannot physically inspect a product before ordering, the online stores have to undertake the risk of returns and
redress. Besides, they have to endeavor to make consumers learn about the products as much as they can when
browsing the Internet (Lieber and Syverson, 2010).

>This assumption is made for analytical simplicity. The main propositions still hold if we allow for the
imperfect substitutability for the same variety sold by the retailer or the online store.

®By symmetry, because it is the same that the retailer chooses either X or Y, we can consider either case
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whether (or not) to open the online store (N if not to open), or which variety(ies) to sell
through the online store: X, Y, or both (B). Then, the manufacturer sets the corresponding
wholesale price(s) w,. In period 3, the wholesale products are delivered to the retailer, and
the retailer simultaneously competes with the online store in quantity if the encroachment
occurs; otherwise the retailer monopolizes the resale market.’

The timing assumption of the retailer’s early variety ordering are observed in many in-
dustries, especially those in which retailers need to regard product line design as a long-term
issue and forecast potential challenges, such as an online store owned by the manufacturer,
long before the market forms (e.g. the apparel industry) (Iyer and Bergen, 1997). One expla-
nation is that it is costly for a traditional retailer to take the consequences of an inappropriate
variety order.® However, with advantages in inventory, display and product line adjustment,
an online store often regards product line design as a short-term issue. Notice that our results
still hold if the retailer and the manufacture simultaneously decide their respective product

line.

2.2 Equilibrium Product Variety

Define K C {X,Y} \ 0, and L C {X,Y}. Denote the retailer’s variety choice, r € {X, B},
and the manufacturer’s, m € {N, X, Y, B}. Any pair the retailer and the manufacturer’s variety
choices, rm, defines a product line system. There may be seven different product line systems
in period 3: rm € {XN, XX, XY, XB, BN, BY, BB} Let q,x and gy, be the retailer and the

online store’s selling quantities of variety n, where n = X or Y. In period 3, the retailer

chooses ¢’z to maximize its profit which is given by:

7= 3 [P Qur Q) = Wyl (1)

nek

instead of both.

"For simplicity, we assume that the manufacturer cannot reject the retailer’s order. If we allow for the
possibility of rejection, it becomes the case in which the manufacturer appoints the variety(ies) to the retailer.
If the retailer is appointed with both varieties, it has alternatives to sell one variety or both. We find the results
still hold whether the manufacturer has rejective option or not.

8For example, the retailers are less likely to order those “very-low-demand” varieties which cannot cover
the fixed cost of storing them. However, it is not the case for the online stores because the demand comes from
a larger geographic market (Lieber and Syverson, 2010).

By symmetry, BX is equal to BY.



If the manufacturer does not open the online store, its profit is only from the wholesale

channel, which is given by:

T = ) dwy” )

nek
otherwise, it competes with the retailer in the resale market and chooses ¢y, (m # N) to

maximize its profit which is given by:

T = D Qs Q) = Iy + ) diawy” 3)

wel nek
Solving the profit maximization problems in period 3, we obtain the equilibrium quanti-

ties, if the online store encroaches, g/ z(w,", w) and g/} (W)™, W) (or g/ x(w,™) and g7}, (W;")).
In period 2, w, and w_, are decided by the manufacturer, anticipating the equilibrium

outcomes in period 3.When the manufacturer does not open the online store (XN and BN),

it solves its maximization problem by

max Z q )Wrm (4)

rm H?’I
" nekK

When the online store encroaches (rm = XX, XY, XB, BY, or BB), the manufacturer solves

its maximization problem by

max > [ (Qu O W), Q- G0 ) =l O W) + 3 s W (5)

Tm o orm

"M el nek

The manufacturer decides whether to open the online store and the product line for the
online store based on the resulting profits. The equilibrium wholesale price, w, and w_,,
are denoted in Table 1, where “I.S.” denotes the conditions for interior solutions. For cases
in which the manufacturer encroaches, ¢ must be low enough. Moreover, for the BY case,
¢ mustn’t be too low (c/a > 5y/(8 + 8y)), otherwise wy" becomes so high that the retailer
gives up supplying X. Thus, the BY case with g5 = 0 becomes the XY case.

It is straightforward to find that given r = X or B, the wholesale prices decrease with

more product varieties sold online, which is summarized in the next proposition:

Proposition 1 Given the retailer’s variety order (X or B), the wholesale prices decrease

with more product varieties sold online.



r X B
m N X Y B N Y B
wim a Sa—c B4y +y)a—yc Sa—c a Sa—c Sa—c
X 2 10 26-3,2) 10 2 10 10
rm a Sa—yc Sa—c
Wy \ \ \ , \ 2 10 10
<3| &y | 5 Ce(L 51 e<?
LS. | a>0 a < 7 a < 8—y? a < T+2y a>0 a € (8+8y’ 7] a = 7

Table 1: Equilibrium wholesale prices

Proposition 1 follows straightforward from Arya et al. (2007)’s main result that a manu-
facturer may strategically reduce the wholesale price when it encroaches upon the retailer’s
territory. The manufacturer gains profits from both the wholesale channel and the online
channel. In the current research, the increasing number of product varieties sold online in-
tensifies the intrabrand competition, which causes a decrease in the manufacturer’s profits
in the wholesale channel. The manufacturer thus lowers the wholesale price to shift some
business back to the retailers so as to keep the wholesale demand at an adequate level. The
wholesale price conversely reflects how intensively the presence of online store causes in-
trabrand competition. The lower wholesale price is charged, the more badly the wholesale
channel is affected, the stronger incentive by which the manufacturer attempts to retrieve the
retailer’s demands.

For simplicity, we call the manufacturer’s encroachment with only one variety, a partial
encroachment; that with both varieties, a full encroachment. Taking the conditions for inte-
rior solutions into consideration and making sure that unilateral deviations do not take place

in each case, we find the equilibrium outcomes in period 2 as follows:

Lemma 1 (1) When the retailer orders variety X in period 1, there exist 6*(y) and E?X(y),
with éx(y) > QX (y), so that the online store

(i) fully encroaches if c/a < 8*(y),

(ii) partially encroaches with variety Y if 6X(y) < c/a < éx(y),

(iii) is shut down if c/a > éx(y);

(2) When the retailer orders both varieties in period 1, there exists 85(y), so that the

online store
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Figure 1: The online store’s variety choice in period 2 when y = 0.5

(i) fully encroaches if c/a < 65(y),
(i) is shut down in period 2 if c/a > 65(y),
where QX (y) < 8%(y) < éx(y).

Here, we don’t take a weakly dominated strategy as an equilibrium candidate. Figure 1
depicts the threshold values in Lemma 1. Please see calculations in Appendix 5.2.

Notice that given r = X or B, the manufacturer’s profit curve becomes steeper when it
sells more varieties online. This is because the increasing online retail cost incurs a higher
loss when the online store has a wider product range.

In (a) of Figure 1, given that the retailer orders only variety X, as the online retail cost
increases, the online store first stops selling variety X. The benefits of partial encroachment
with a different variety rather than a same one online come from two angles. First, the
manufacturer obtains higher shares in the wholesale channels when its online store indirectly
compete with the retailer. Second, a higher wholesale price (wy" > wiX) refelcts a less
intensive intrabrand competition, implying a less profit loss in the wholesale channel.

In (b) of Figure 1, 5P, #8Y and 7Y intersects at 6°(y), implying that when different vari-
eties are evenly distributed in the wholesale channel (r = B), selling only one variety online
is a weakly dominated strategy for the manufacturer. This fact follows from the assumption
of symmetric online retail costs for both varieties. When the retailer orders both varieties and
the manufacturer starts the online channel and sells only variety Y, it lowers the wholesale

prices for both X an ¥ from w{" = wi" to wi" and w}" respectively. w}" is lower than w%”
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because the online store directly invades the retailer’s share in Y but indirectly in X. Then,
the partial encroachment causes intensive intrabrand competition in both varieties. How-
ever, if the online store additionally sells X, it only further decreases the wholesale price
of X Wh% = wh’, wi¥ < wh¥), implying that the additional sale of X by the online store
does not further intensify the intrabrand competition in Y. The additional sale of X by the
online store reduces its sale of Y through the cannibalization effect, which prevents retailer’s
sale of Y from decreasing sharply. Then, the manufacturer does not need to further reduce
the wholesale price of Y. We see that a full encroachment does not seriously cause more
profit loss in the wholesale channel than a partial one does. If selling one variety online is
profitable for the manufacturer than selling nothing, it always further sells the other variety.
Then, selling one variety is a weakly dominated strategy when r = B. If we assume that there
exists a positive real number 7 such that selling X incurs more cost (¢ +7) than selling ¥, 757
in (b) of Figure 1 shifts left downwards so that the range in which the online store sells only
the more efficient variety Y becomes wider. All results here still hold if the cost difference
7 is small enough so that the range of selling only Y online is neglectable. We assume the
symmetric online retail costs just for analytical simplicity.

The case that r = X can be seen as an unbalanced order, because only one variety is
distributed to the retailer; the case that » = B can be seen as a balanced order, because both
varieties are distributed. The manufacturer tends to keep balance of the variety distribution-it
may sell only the variety that is less distributed to the retailer (when r = X), but never sells
only one variety when both varieties are already evenly distributed (when r = B).

Lemma 1 shows how the retailer’s product line choice affects the manufacturer’s incen-
tive for opening the online store. When the online retail cost is relatively low, the manu-
facturer considers whether (or not) it fully encroaches. The threshold values QX (y) < 68(y)
show that the manufacturer has a stronger incentive to do so when r = B than when r = X.
Reducing the number of varieties sold online affects the manufacturer’s profits form two an-
gles: First, it alleviates the intrabrand competition and results in higher wholesale prices,

from which the manufacturer’s profit in the wholesale channel increases. Second, because of
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a narrower product line, the manufacturer’s profit in the online channel decreases. We first
see the wholesale channel. When the online store sells both varieties, wy® = wi? = wb?. But
when the online store decreases its varieties, the manufacturer sets higher wholesale prices
(w¥" and wi") when r = B than that (w}") when r = X. This is because when r = B,
once the manufacturer reduces its varieties, it directly shuts down the online channel so that
the intrabrand competition is fully removed. Thus, the manufacturer’s gain in the wholesale
channel is lager when r = B than when r = X. However, the manufacturer’s loss in the
online channel is more severe when r = B than when r = X, because it loses profits from
both varieties in the former case. Because now the online retail cost is low so that the loss
dominates the gain, the manufacturer is more likely to keep full encroachment when r = B

than when r = X.

Remark 1 6%(y) < 6%(y).

When the online retail cost is relatively high, the manufacturer considers whether (or
not) it shuts down the online store. The threshold values 62(y) < 5X(y) show that the manu-
facturer has a stronger incentive to do so when r = B than when r = X. Opening an online
store has two effects on the manufacturer’s profits: First, it incurs the intrabrand competition,
from which the manufacturer’s profit in the wholesale channel decreases. Second, it brings
the manufacturer additional profits in the online channel. We fist see the wholesale channel.
When the online store sells both varieties, wi" = wi" = wi". But when the manufacturer
opens its online store, it sets lower wholesale prices (w4® and wb?) when r = B than that
(wy¥) when r = X. This is because when r = B, the online store directly competes with the
(incumbent) retailer in both varieties, but when r = X, the online store can sell a different
variety so that the decreases in the retailer’s share is not that large. Thus, the manufacturer’s
loss in the wholesale channel is lager when r = B than when r = X. However, the manufac-
turer gains more profits in the online channel when r = B than when r = X, because it gains
profits from both varieties in the former case. Because now the online retail cost is high so
that the loss dominates the gain, the manufacturer is more likely to shut down its online store

when r = B than when r = X.
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Remark 2 65(y) < (y).

2.3 The Retailer’s Product Line Choice in Equilibrium

In period 1, the retailer orders either variety X or both varieties, anticipating the manufactur-

er’s reaction in period 2. The following proposition shows the equilibrium variety outcome.

Proposition 2 In the monopoly retailer case, the equilibrium variety outcome is

(i) the retailer orders both varieties in period 1 and the online fully encroaches in period
2 ifc/a < 6X(y) (hereafter the BB variety outcome);

(ii) the retailer orders variety X in period I and the online store partially encroaches
with variety Y in period 2 if 0 (y) < c/a < 65(y) (hereafter the XY variety outcome);

(iii) the retailer orders both varieties in period 1 and the online store is shut down in

period 2 if c/a > 65(y) (hereafter the BN variety outcome).

cla
1.0F

W
0.8}

i BN
0.6F
04L 65(y)

i XY

i (y)
0'2; BB

02 04 06 08 107V

Figure 2: The variety choices rm in equilibrium

It is important for the retailer to consider two main issues in the ordering process: First,
ordering as more varieties as possible so as to obtain a wider product line; Second, weakening
the negative effect of the online store’s encroachment. When the retail cost is too low (c¢/a <
QX (7)), whether the retailer orders one variety or both cannot change the outcome that the
online store fully encroaches. Therefore, the retailer chooses a full-length product line. But

when the online retail cost is not that low (6*(y) < c/a < 6%(y)), the retailer can only order X
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Figure 3: The retailer and the manufacturer’s profit function when y = 0.3

so as to stimulate the manufacturer’s incentive of encroaching with the less supplied variety
Y. Howeyver, if it orders both varieties, the manufacturer follows with a full encroachment.
Because now the online store is a relatively efficient one, alleviating the negative effect of
the encroachment is prior to enlarging product line. Therefore, although losing profits from
one variety, the retailer still benefits from making a mitigant market condition by inducing
less varieties sold by the online store. When the retail cost is very high (c/a > 6%(y)), the
retailer a full-length product line so as to induce the manufacturer to shut down the online
store. Then, the retailer fully removes the negative effect of the encroachment and obtains a
wider product line as well.

Concerning how the change of online retail cost affects the retailer and the manufacturer’s
profits (see Figure 3), we find that as the online retail cost increases, the retailer’s profit
always has an increasing tendency. This is because an increasing ¢ makes the retailer more
competitive and gradually removes the manufacturer’s encroaching incentive. However, the

manufacturer’s profit does not always show a decreasing tendency, which is summarized in

the following proposition.

Proposition 3 As the online retail cost increases, the manufacturer’s profit drops at 8*(y),

but upward jumps at 65(y).

When c just surpasses 6*(y), the retailer and the online store begins to compete in different
varieties, which alleviates the intrabrand competition. However, because both variety Y in

the wholesale channel and variety X in the online channel are suddenly removed, the man-
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ufacturer bears profit losses from both channels, which overweighs the positive effect from
alleviating the intrabrand competition. When c just surpasses 65(y), the profit from supply-
ing variety Y through the online channel is suddenly replaced by that through the wholesale
channel. This replacement benefits the manufacturer from the following two aspects: First,
because the intrabrand competition is fully removed, the manufacturer obtains a higher profit
by specializing the wholesale channel. Second, the channel efficiency is improved because
Y is supplied by the efficient retailer instead of the costly online store.

Proposition 3 has further implications concerning the manufacturer’s encroaching deci-
sion. Suppose that there is a pre-determinate period, period 0. The upward jump feature
implies that when @(y) < c/a < 6P(y), it is better for the manufacturer to commit to the
retailer in period O that it will not open its online store, where 8(y) is the threshold satisfying

XY _ BN
Ty =7

4 - Being guaranteed that the resale market will not be encroached upon, the retailer

chooses to carry both varieties. Without such a commitment, at #%(y), the encroachmen-
t makes the retailer reduce one variety and enforces the manufacturer to carry this variety
in an ineflicient way, which implies a “lose-lose” consequence. The committing manner
enables the manufacturer to insure that both varieties are supplied efficiently. In Arya et
al. (2007), without considering the possibility that the retailer specifies its product line, be-
cause the manufacturer never encroaches if doing so causes profit decrease, such “lose-lose”
consequence never occurs.

Next we see how the consumer surplus (CS) and the total surplus (7'S) are affected by
the retailer and the online store’s variety choices. Because the social loss only comes from
the online retail cost, the total surplus is the representative consumer’s gross utility net of the
total online retail cost, which is denoted by TS = U(Qx, Qy) — (gxm + gym)c. We find that
as c¢ increases, the consumer surplus always decreases, but the total surplus upwards jumps

at @8(y). This fact is summarized in the following proposition.

Proposition 4 As c increases, the consumer surplus always shows an increasing tendency,

and the total surplus drops at 6%(y), but upward jumps at 6°(y).
Figure 4 depicts how c affects the consumer and the total surplus.
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Figure 4: The consumer and the total surplus when y = 0.4

The increasing ¢ gradually removes the manufacturer’s incentive of online retailing and
enhances the (incumbent) retailer’s market power who finally monopolizes the resale mar-
ket. At 68%(y), both the retailer and the online store reduce one variety and begin to indirectly
compete, which results in higher prices. This harms both the consumer and the total surplus-
es. At 65(y), the online store is shut down and the retailer becomes a monopolist of both
varieties. This drives up prices, which further decreases the consumer surplus. However, al-
though the monopolization of the (incumbent) retailer decreases the gross utility U(Qx, Qy),
the shutdown of the online channel fully removes the social loss, which results in a higher

total surplus.

3 Extension: Duopoly Retailers Case

Our basic model tells us how a monopoly retailer decides its product line when its manufac-
turer can strategically recapture its channel power by employing an online channel. There
raises a question how the product line outcomes changes if there are additionally strategic
interactions between retail competitors. Then, it is naturally to consider a simple extension
with duopoly retailers. Suppose there are a monopoly manufacturer, M, two retailers, denot-
ed by R;, withi =1 or 2.

To keep consistent with the benchmark model, we assume that all players are kept active
in the market so that N (order nothing) cannot be any retailer’s choice. Besides, we normal-

ize both retailers’ resale cost for both varieties to zero. Define K; C {X, Y} \ 0. Denote each
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Table 2: Equilibrium wholesale prices

retailer’s variety choice r; € {X, Y, B}, and the manufacturer’s, m € {N, X, Y, B}. The game
proceeds as in the monopoly retailer case except that the retailers decide their respective

product line simultaneously and independently in period 1, and the manufacturer discrimi-

rirom
ni

nates the retailers by offering different wholesale price w in period 2. The retailers’ order

combination r;r, in period 1 is simplified as follows: rir, € {XX, XY, XB, BB}.'°

3.1 Equilibrium Product Variety

In period 3, the Cournot competition proceeds based on the product line system, r;r,m, which
are of fourteen cases: XXN, XXX, XXY, XXB, XYN, XYY, XYB, XBN, XBX, XBY, XBB,
BBN, BBY, BBB.!! The optimization system is the same as in the basic model.

In period 2, the manufacturer decides whether to open its online store and which vari-

rirm
ni

ety(ies) to sell based on the resulting profits. The equilibrium wholesale price, w and

rirmm
—ni

w are denoted in Table 2, where “1.S.” denotes the conditions for interior solutions.

OBy symmetry, YY is equal to XX; YX is equal to XY; YB, BY and BY is equal to XB.
By symmetry, XYX is equal to XYY, BBX is equal to BBY.
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The online store encroaches only if its retail cost is low enough. Moreover, for the
interior solutions in the XBY case, the online retail cost must not be too low. When the
online store is very efficient in selling variety Y, even if R, orders both varieties, it will be

charged an unacceptable wy5” so that R, does not really sell Y. The XBY case with a corner

solution (q)gg = () becomes the XXY case. Thus, we need the online retail cost to be higher
than #*3(y) = /(2 + 2v) in the XBY case. After several calculations, taking the corner
solutions into consideration and checking the manufacturer’s incentive for deviation, we find

the equilibrium outcomes in period 2 as follows:

Lemma 2 (1) When both retailers order variety X in period 1, there exist QXX (y) and éxx(y),
with éxx()/) > 0*X(y), so that the online store

(i) fully encroaches in period 2 if c/a < 8¥*(y),

(ii) partially encroaches with variety Y in period 2 if 6**(y) < c/a < éxx(y),

(iii) is shut down in period 2 if c/a > EXX()/);

(2) When one retailer orders variety X, and the other one orders both varieties in period
1, there exist QfB (y), Qé(B (y), éfB(y) and 5;(3(7), so that the online store

(i) fully encroaches in period 2 when y < 0.690 if c/a < QfB (y), as well as when y >
0.690 if c/a < 832 (y),

(ii) partially encroaches with variety Y in period 2 when y < 0.690 ifoB(y) < cla <
5?3(7), as well as when 0.69 <y < 0.897 if #*B(y) < c/a < éfB(y).

(iii) is shut down in period 2 when y < 0.897 if c/a > 5?3(7), as well as when y > 0.897
ifc/a> 8, ()

(3) When one retailer orders variety X and the other one orders variety Y in period 1,
there exist 0¥ (y), so that the online store

(i) fully encroaches in period 2 if c/a < 0¥ (y),

(i) is shut down in period 2 if c/a > XY (y);

(4) When both retailers order both varieties in period 1, there exist 658(y), so that the
online store

(i) fully encroaches in period 2 if c/a < 658(y),
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Figure 5: The online store’s variety choice in period 2 when y = 0.5
(ii) is shut down in period 2 if c/a > 858 (y).

Please see calculations in Appendix 5.4. The ranges for equilibrium outcomes in period 2
are summarized in Figure 5. For simplicity in notation, we denote the upper bound and lower
bound values of the XB case as EXB()/) and #*2(y) respectively.'?

Following the logic of the monopoly retail case, the case that rjr, = XX or XB corre-
sponds to that r = X in Section 2 (see (a) and (b) in Figure 5). These two cases can be seen
as the unbalanced orders, because variety X is distributed to both retailers, but Y is distribut-
ed to at most one retailer. Knowing that Y will be less supplied by the retailers comparing
with X, the online store sells only Y when the c is intermediate (QXX (y) < c/a < E?XX()/) or
O*B(y) < c/a < §XB()/)). The threshold values, 8**(y) < 8*%(y) < §XB()/) < éxx(y), imply
that a partial encroachment with Y is more likely to happen in the XX case than in the XB

case. This is because the distribution unbalance is more serious in the former case. In the

120%% and 05 (y) are connected at y = 0.690; éfB and 5;(3()/) are connected at y = 0.897.
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XB case, R,’s share of Y makes selling Y online less profitable for the manufacturer than in
the XX case.

The case that r;r, = XY or BB corresponds to that » = B in Section 2 (see (c¢) and (d)
in Figure 5). These two cases can be seen as the balanced orders, because both varieties are
evenly distributed to the retailers. Then, in order not to break such balance, the manufacturer
chooses either to fully encroaches or completely shut down the online channel. The threshold
values, 628(y) < Y (y), imply that a full encroachment is more likely to happen in the XY
case than in the BB case. In the XY case, the retailers are differentiated in product lines
so that the resale market before the presence of encroachment is less competitive for online
retailing, comparing with the BB case where retailers have overlapping product lines so that
they compete intensively.

Notice that in the case r;r, = XY, a partial encroachment is strictly dominated by a fully
encroachment or a shutdown of the online channel,'® which differs from the case r;7» = BB
in the duopoly retailers case and » = B in the basic model. Partially encroaching with
Y forces the manufacturer to reduce the wholesale prices of X and Y from wil™ to wij”

YN XYY
and from x5V to w},

respectively. If the manufacturer additionally sells X online, there

would be in a lower wholesale price of X (wi1? < wX!"), but a higher wholesale price of ¥

XYB XY
(wy,” > wy,

¥), implying that additionally selling X alleviates the intrabrand competition in
Y. Because now each variety is ordered by only one retailer, the demand in the wholesale
channel is small, which stimulates the manufacturer’s strong incentive for online retailing.
When the online store sells only Y, R,’s share is severely invaded so that the manufacturer
has to greatly lower the wholesale price of Y. However, if the manufacturer additionally
sells X online, the cannibalization effect diminishes the online sale of Y, thus alleviating the
negative impact on R,’s share in Y. Additionally selling X not only helps the manufacturer to
enlarge the online store’s product line, but also enhances the wholesale channel’s profitin Y.

If fully encroaching is more profitable than shutting down the online store, a manufacturer

never partially encroaches.

and )X intersects at the point that is larger than 6" (y), implying that a partial encroachment with

either variety is a strictly dominated strategy for the manufacturer.

13_XYB
T
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3.2 The Retailers’ Variety Orders at Equilibrium

In period 1, the retailers decide which variety(ies) to order, anticipating the potential online

store’s encroachment. The equilibrium variety outcome in period 1 is summarized as follows:

Proposition 5 (i) the retailers order both varieties, and the online store fully encroaches
(hereafter the BBB outcome) if c/a < 6*5(y);

(ii) the retailers order X, and the online store partially encroaches with Y in period 2
(hereafter the XXY outcome) ifQXX(y) <cla< QXB(y), or ifQXB(y) <cla< min{@XB(y), B (y)).
(iii) one retailer orders X and the other retailer orders both varieties, and the online
store partially encroaches with Y (hereafter the XBY outcome) if max{6*5(y), *B(y)} <

c/a < 6°P(y);

(iv) each retailer orders a different variety respectively, and the online store is shut down
(hereafter the XYN outcome) if ¥ (y) < c/a < §XB()/);

(v) the retailers order both varieties, and the online store is shut down (hereafter the

BBN outcome) if c/a > 6°8(y).

Here, because quantities are decided simultaneously, the encroachment always harms
the retailers’ profits. Although being charged charged lower wholesale prices, the retailers’
losses in market share can never be compensated.!* The main issue for each retailer is to
make a balance between enlarging product line and weakening the negative impact of the
online store’s encroachment.

When the online retail cost is too low (c/a < 6*%(y)), whether r;r, = BB or XB, the
online store always fully encroaches. Then, each retailer chooses a full-length product line
(the BBB outcome).

As the online retail cost gradually increases, the retailers’ unbalanced variety order-
s may induce the manufacturer’s partial encroachment instead of a full one. This is be-

cause the unbalanced orders provide the manufacturer with signal that variety ¥ would

be less supplied. Observing this, the manufacturer sells only Y so that the resulting in-

14If the online store moves after the retailers, it is possible that the retailers’ shares loss caused by the
encroachment is compensated by being charged lower wholesale prices (see Arya et al., 2007).
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trabrand competition is not that intensive. In the range that **(y) < c/a < 6*%(y) or
QXB(y) < cla < min{éXB(y),GXB(y)}, only when rr, = XX does the online store partially
encroaches (the XXY outcome).!> Although both retailers give up variety Y, both of them
benefit from weakening the negative impact of the encroaching online store. In the range
that max{6*2(y), 0*8(y)} < c/a < 6PB(y), either when r;r, = XX or XB, the online store’s
partial encroachment can be induced. In equilibrium, one retailer is willing to give up one
variety and let its retail rival have a full-length product line (the XBY outcome). Although the
retailer who cuts product line gains less profit than its retail rival does, it would loses more if
insisting on choosing a full-length line because the online store would thus fully encroach.

When the online retail cost is relatively high, the retailers’ balanced variety orders may
induce the manufacturer’s incentive for shutting its online store down, because running it
means a full encroachment, which seriously causes profit decrease in the wholesale chan-
nel. In the range that #*Y(y) < c/a < EXB()/), the manufacturer partially encroaches when
receiving the unbalanced orders, but shuts down the online channel when r;r, = XY (the
XYN outcome). Given that one of the retailers orders one variety, the other one would spon-
taneously order the different variety. Although both of them give up the full-length product
line, their non-overlapping product line choices fully remove the online store’s partial en-
croachment and makes the competition between them indirect and mitigant. In the range
that ¢/a > 658(y), the manufacture shuts down its online store when r,r, = BB (the BBN
outcome). No retailer would unilaterally reduce the number of varieties because this not on-
ly gives the retail rival the advantage in diversity but also results in the online store’s partial
encroachment (when c¢/a < §XB()/)).

Comparing the equilibrium ranges, we find the following three sets of variety outcomes
can coexist: the XXY and BBB outcomes, the XXY and BBN outcomes, the XYN and BBN

outcomes. This implies that there may exit coordination failure in some ranges, which is

summarized in the following corollary:

STIf ¢¥X(y) < c/a < 6*B(y), when rir, = XY, XB or BB, the online store sells both varieties. If 6¥8(y) <

ZXB
c/a < min{@  (y),6%B(y)}, when rir, = XY or BB, the online store sells both varieties. But when r;r», = XB,
the online store sells only Y. Because when c¢/a < 6*(y), R is offered an unacceptable wis" so that its

quantity of Y becomes zero. The r;rym = XBY case with q’yfgz = 0 becomes the XXV case.
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Corollary 1 The retailers’ coordination failure may occur in the following ranges, in which
each retailer’s profit is higher in the former outcome than the later one:
(i) If % (y) < ¢ < 0*B(y), the XXY and BBB variety outcomes coexist;
(ii) If %B(y) < ¢ < min{HXB()/),EXB(y)}, the BBN and XXY variety outcomes coexist;
(iii) If Y (y) < ¢ < EXB()/), the XYN and BBN variety outcomes coexist.

Figure 6 depicts the variety outcomes in equilibrium. The shady areas denote the ranges in

which coordination failure may exist.
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Figure 6: The variety outcomes ryr,m in equilibrium

In (i) of Corollary 1, although the BBB variety outcome brings each retailer profits from a
full-length product line, the resulting online store’s full encroachment makes the competition
too intensive. In (if) of Corollary 1, comparing with the BBN variety outcome, the XXY
outcome not only removes each retailer’ profit from selling Y, but also incurs the online
store’s partial encroachment. In (iii) of Corollary 1, although both cases that r;r, = BB and
that r;r, = XY make the manufacturer shut down its online store, the former case is clearly
less beneficial than the later one because the competition in the later case is more mitigant.
Despite all these facts, neither retailer is willing to deviates from the less profitable variety
outcome.

Finally, we see the consumer surplus and the total surplus in the duopoly retailer case.
The consumer surplus here shows similar features to that in the monopoly retailer case. It

always shows a decreasing tendency as the online retail cost increases within the ranges in
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which each variety outcome exists. Moreover, it always downward jumps at some threshold
points where the number of varieties in the resale market decreases, or where the online store
is shut down by the manufacturer. However, the total surplus shows a distortion, which is

summarized in the following proposition.

Proposition 6 When y > 0.751, the total surplus upward jumps at **(y), where the variety
outcome changes from BBB to XXY.
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Figure 7: The total surplus when y = 0.9

This proposition is counterintuitive at first glance because now less varieties in the resale
market may even benefit the whole society (see Figure 7). Recall that the social loss only
comes from the online store’s sale. We first see the XXY outcome. Assume 7y is almost
zero so that different varieties are almost heterogeneous. Because the online store almost
independently monopolizes the market of Y, the social loss is very large. As y grows larger,
the markets of X and Y become more related. Because the competition between the retailers
and the online store intensifies, the online retail cost shifts more business from the online
store to the retailers, which decreases the social loss. However, in the BBB outcome, because
the retailers and the online store always compete in the same variety, the impact of a growing
v on the online store’s share is quite limited. When vy is large enough, the online store’s share
is less in the XXY outcome than that in the BBB outcome, implying less social loss in the
former case. When the variety outcome changes from BBB to XXV, although the decreasing

number of varieties in the resale market harms the consumer’s gross utility, U(Qy, Qy), the
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total surplus may still get improved by saving social cost. Notice that in the duopoly retailer
case, the shutdown of the online store (when c/a = §XB(7)) does not improve the total surplus
as in the monopoly retailer case (Proposition 4). This is because the partial encroachment
causes less social loss here than in the monopoly retailer case. Shutting down the online
store (removing the partial encroachment) is anti-competitive, which cannot be compensated

by the benefit from fully removing the social loss.

4 Concluding Remarks

Our paper discusses a market in which a retailer decides its product line from a manufacturer
who may encroach upon the resale market through an online store. We show an important
fact that the manufacturer uses the online channel as a tool to keep variety distribution bal-
anced. Specifically, the manufacturer tends to use an online store to sell the variety which
is less supplied by the (incumbent) retailers, but not to start the online channel if the variety
distribution in the wholesale channel is already balanced. As discussed in the monopoly re-
tailer model, if the online retail cost is moderately low, a retailer chooses a shorter product
line instead of a full-length one so as to induce the manufacturer’s incentive of selling less
supplied varieties through the online store. The retailer benefits from doing so by creating
itself a more mitigant market condition.

For analytical simplicity, we consider the case in which there are two varieties and at
most two retailers. It is mathematically difficult to consider a more general case because
we already have 27 types of subgames to consider under the two variety and two retailer
case. The situation becomes more complicated if we generalize either or both of the two
parameters to n. An attempt with the continuous product variety can be a possible way
to solve this difficulty. However, the results already have strong enough implications to
the more general case. Besides the assumption of horizontally differentiated products, it is
natural to extend this setting to the one with vertically differentiated products. If consumers
show their heterogeneity in evaluating product quality, and the (incumbent) retailer(s) can

decide products’ quality(ies) from the manufacturer who also decides the quality of products
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sold online, what would be the product quality outcomes, and how such outcomes affect
social welfare.

Moreover, as remarked in the previous part, the result that the online store never sells one
variety when receiving the retailers’ orders for both varieties follows from the assumption of
the symmetric retail cost. This is just for analytical simplicity. Our results still holds if the
retail cost gap between two varieties is small enough. How large the retail cost gap can be to

make our main results hold can be another interesting issue.
S Appendix

5.1 Equilibrium Quantities and Profits in Monopoly Retailer Case

We first consider the equilibrium outcomes in period 3. By solving the optimization system
of Eq. (1) and (3), the equilibrium quantities denoted by wholesale prices are as follows:

(1) when rm = XN.:

XN
a—w
Ao = T
(i1) when rm = XX:
a+c—2wiX a—2c+wxX
Brv') = ———3—— @y (i) = ——————
(iii) when rm = XY
xvo xv. . Q=ya+ye=2wi" o (2-ya-2c+ywy"
dxr\Wx ) = 4— 2 > QyuWy') = 4—2 ’

(iv) when rm = XB:

XB () XBy — ate—2wy' g (WiB) = Q2-ya-@E+yc-2+2ywy" 4 iy~ _47C
axr\Wx 3 » Axm\Wx 6(1 +7) » QymWx 0 +7)
(v) when rm = BN:

BEWEN Wity = a _Y)a_ng*‘VWIL;N BN, BN _ BNy _ (1 —)’)CH'?’WgN—W?N.

gxrWx s Wy ) = 21 —yz) s Qyr(Wy , Wy ) = 20 _)/2) :

(vi) when rm = BY:
2=3y+yHa+2-2y)c— (4 -y B + 3ynwh

BY BY\ _
)= 6(1 -7 ’

BY
qxr(Wx
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BYy _ (1 =y)a+yws" —wh

a—2c+wd
ayrwy Wy 20— B a—

3 ]

, CIXM(WX ’WY )_
(vii) when rm = BB:

BB BBy _ (1 =ypa+ (1 —y)c—2wsB +2ywh8
Gxr(wy s wy") = 3-3y2 )

(BB BB (1 =ya+ (1 =y)c+2ywk? — 2wk
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qYM(W Y ) - 3 _ 3')/2 *

Substituting the equilibrium outcomes in period 3 back to Eq. (4) or (5) and solving the
manufacturer’s optimization problem, we derive the equilibrium wholesale prices in period
2 as in Table 1. Substituting the equilibrium wholesale prices, we derive the retailer and
manufacturer’s equilibrium quantities and profits in period 2 as follows:

(i) when rm = XN:

(i1)) when rm = XX:

S5a-"c 5a + 3¢ 4c2 5a* — 10ac + 9¢?
XX _ XX e g 25X 2 .
qXR 10 s qXM 10 > R 25 ’ M 20 >

(ii1) when rm = XY:

Xy _ 21 =y)a+2yc _ 8 -2y —yHa— 8-y
qXR 8 _ 372 4 qYM 2(8 _ 372) ’

XY _ A1 =ya+yel? 4y (12-8y+yHa> — (16 - 8y + 2y)ac + (8 + y*)c*
R ’ M — s
(8 —3y?)? 4(8 - 3y%)
(iv) when rm = XB:

XB % XB _ Sa—(T+2y)c yp __a-c
qu 5 ’ qXM 10(1 +7) ’ qYM 2(1 +,y)’

X8 _ 4c? X8 _ 5a* — 10ac + (7 + 2y)c*
R p5> ™M 10(1 + v?) ’

28



(v) when rm = BN:

2 2
a a a

BN _ BN _ BN _ BN _
dxr = 4yr = Tt Ty =

4019 T80 +y) ™ T 414y

(vi) when rm = BY:

gy —Sva+8(l+y)c 5 a sy Sa-Tc

dxr = 20(1 + 2) > dyr = 4(1—"'7)’ dxm = 10

2B _ 25(1 — y)a* + 64(1 + y)c? B _ 53 +y)a* - 20(1 + y)ac + 18(1 + y)c*
k 400(1 +7) P 40(1 +7) ’

(vii) when rm = BB:

2c s pp_ da—Tc  pp 8¢ s Sa® —10ac +9¢?
51 +y) Txm =

BB _ BB _ _ e =
9xr = 4R MM =101 1) ™ T 251 +y) ™ 10(1 +7)

Making all quantities positive, we obtain the /.S. in Table 1.

5.2 Proof of Lemma 1

In period 2, we solve for the manufacturer’s equilibrium outcome, taking the corner solutions

into consideration and checking the incentive for deviation. Simply comparing the threshold

8—27—y2
8—y2 -

5
T+2y

values in Table 1 shows that < % < We show that the online store never

: : : : 5 c 35 XX Xy c 5
encroaches with variety X in this case. If 75 < ¢ < 7, we find that )" </ If £ < 75,

XY XB}

we find that 7T)A(,IX < max{m,, ,m,,}. Thus, we have proved that encroaching with variety X

and

is a strictly dominated strategy in this case. The manufacturer chooses B if £ < +527

XB XN XX XY : :
my = max{m,,", ", m, }, from which we obtain

5(8 + 4y +¥%) — 24/40 + 80y + 25y2 — 30y% — 1594
72 + 64y + 1792 )

<o =
a

The outcome that the manufacturer chooses Y must satisfy the following conditions: if % <
“2y—y? )
€< 882% and ) > 7N, or if

5

742y and

c 5 XY N XX fC 5
< ¢ < 2and 7y > max{m), 7}, orif £ < Ty

my > max{m)Y, wf, P}, from which we obtain
X 2(8 — 4y + %) — y /16 — 62

) <-<6 () 379

QIO
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The manufacturer does not open its online store if

> éx(y).

QI

We next see the case in which the retailer orders both varieties in period 1. Notice that for

£< S(f—zw, g5% become zero so that the outcome is the same with that in the YX case. Simply

comparing the threshold values in Table 1 shows that S(fzw < % We show that the online

store never encroaches with either variety except for a single point. If Y < £ < 3 we find

8(1+y) =7
BN _BB

that 75 > max{rn%\, 75} for c/a = 10%@. If £ < 8(]51”, we find that 7}\ < max{z5", n5F}.

Thus, we have proved that encroaching with either variety is a weakly dominated strategy

BB BN _BY :
and 7 > max{rmy', 7y}, or if

. . . 5 .
in this case. The manufacturer chooses B if 8(11)/) < 2 < %

5 . .
¢ < o= and 747 > max{x}", 7))}, from which we obtain

8(1+y)
10 - V10

<6°(y) = 3

IS Y

The manufacturer does not open its online store if

C
— > 65(y).
a

5.3 Equilibrium Quantities and Profits in Duopoly Retailers Case

rirm
nR;

rimm

Define ¢ and g,,;" to be the retailer i and the online store’s selling quantity of variety 7.
The equilibrium outcomes in period 3 are as follows:

(i) when rir,m = XXN:

_ A XXN XXN XXN _ A, XXN
XXN( XXN XXV a— 2wy " + wy, XXN( XXN | XXNY a+ wy) 2wy
dxrt Wx1 »Wxo ) = 3 » Axrp Wx1 sWxo ) = 3 )
(i1) when rirnm = XXX:
2 XXX XXX XXX _ 7. XXX
XXX, XXX xxx, _ 4TC€ B3wyi" +wy, XXX, XXX . xxxy _ @ T CT Wy 3wy,
dxrt Wx1 »Wxo ) = 4 s Axpo Wx1 s Wxo ) = 4 )
_ XXX |, . XXX
XXX (XXX | XXX a—3c+wy " Wy
dxm Wxi1 »Wxo ) = 4 5
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(iii) when rirom = XXY:

xxv, xxy _ xxy, _ Z=yat+yc—(4- 7’2)W§)1(Y + (2 - yHwsY

X2
(W ) w - )
QXRl X] X2 2(3 _ yZ)
2N, XXY 2N, XXY
GO WX Ty Q-ya+yc+Q -y )Iwyy — @G —yIwy,
GO (WX Ty (3 —2y)a—3c+ywy" + ngy.
YM X1l » X2 2(3 _ yz) ’
(iv) when rirom = XXB:
XXB XXB XXB XXB
XXB, XXB . XxB, _ 4T C— 3wyi” + Wy, XXB, XXB . XxB, _ G TCT Wy~ — 3wy,
xrR1\Wx1 sWxp ) = 4 > Axpo Wx1 > Wxo

4 2

xxB, xxs . xxp, _ A =ya-0CG+yc+(+ YW ? + (1 +ywey”
axm Wx1 >Wxa2 ) =

4(1 +y) ’
XXB(, XXB | XXBy _ a—c |
YM X1l » X2 2(1 +’y)’

(v) when rirom = XYN:

_ A XYN XYN
XIN (L XIN XYy (2 =vy)a=2wy" +ywy,
dxr1 Wx1 »Wyr ) =

4—92 ’
XYN XYN
XYN, XYN . XYNy _ 2 =y)a+ywy" —2ywy,

dyry Wx1 > Wy ) = 4- ;

(vi) when rirom = XYX:

XYX, XYX . XYXy _ Q-va+Q2-yHc—- @4 -y Hwix+ VW)gX

X1
axri Wx1 >Wy2 ) = 26— )
XYX,. XYX . XYX (3 —-2y)a+yc+ yw)gx - 3W§§X
dyry Wx1 "> Wy ") = 23 -2 )

FOX WA XX Q-y)a-@E-y)c+Q2- Vz)ng +ywyy X.
XM X1 » Y2 2(3 _ )/2) 2

(vii) when ryr,m = XYB:

B=v)a+ B —y)c— 6wyt +2ywiyt

9 —y2 ’

XYB,. XYB . XYBy _
dxrt Wx1 s Wyy ) =

xve, xvp xyp, 3 =V)a+Q@-y)c+ 2yw§f3 - 6W§§B
Ayro Wx1 »Wyr ) = 942 ’
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qXYB WXYB XYB _ (3 - '}’)a + (6 + Y~ yz)c + 3(1 + 7)W§1YB - (7 + VZ)W);gB
xm \Wx1 »Wy2 9+9y—72—73 ?
s oy G at 64y - Ve =+ yHwi” 430+ ywyy®
ymMm \Wxi1 >Wya 9+9),_72_73 >

(viii) when rirom = XBN:
_ A~ XBN XBN
a—2wy" + wys

3 b

XBN,;. XBN . XBN . XBNy _
dxrr Wx1 sWxy »Wyy ) =

2 =3y +yHa+2(1 =y )wibV — (4 — y?)wiBN + 3yw BN

XBN, XBN . XBN . XBN
Ixro Wx1 > Wyxa s Wyy ) = > )
6(1 -y
_ XBN _ . XBN
GV (WXBN (W XBN | XBNy (I =pa+ywy;" —wyy
xr2 Wx1 >Wxo sWyy ) = > ;
2(1 =)

(ix) when r;r,m = XBY:

2. XBY XBY
XBY, XBY . XBY . XxBy\_ @7TC 3wy +wy)
dxri Wx1 sWxo sWyp ) = 4 )

Q=2y+ya+ (1 =y)e+ (L= y)wy = G =y Hwgd" + 2ywyy”

XBY (. XBY _ XBY XBY\ _

qxro Wy1 > W =
xr2Wx1 > Wxo > Wys A1 =)
_ XBY _ . XBY
XBY (, XBY | XBY \ XBYy _ (I =y)a+ywy," —wy,
Ayro \Wx1 sWxo sWyy ) = (1 > )
(I=%9)
_ XBY | . XBY
XBY (, XBY | XBY | XBY) _ a—3c+wy, +wy
dxm Wx1 »Wxp »Wyy ) = 4 >

(x) when rirom = XBY:

XBY XBY XBY
XBY,. XBY . XBY . XBYy _ (B —y)a+2yc— 6wy +3wy, —ywy,
dxr1 Wx1 »sWxp »Wyy ) = )
9 —y?2

xsv, xpy  xpy xpy. (3~ 4y+ yHa— (1 =yHc+3(1 =y ) =23 =y )Wis" + 5y =y )w

2

XBY
Y2

AxroWx1 »Wxa s Wyy ) = 9102 +
2 2 3., XBY 3\, XBY 2Ny XBY
XBY( XBY . XBY XBY)_ (3_47+7 )a+3(1_7 )c—(y—y )WXI +(57_7 )WX2 _2(3_7 )Wyz
Ayro Wx1 sWxp »Wypy ) = 9 — 1092 + y*
_ XBY XBY
XBY (, XBY | XBY | XBY) _ a—3c+wy, +wyy
dxm Wx1 »Wxp »Wyy ) = 4 ;
(xi) when r;r,m = XBB:
2., XBB XBB
XBB, XBB . XBB . XBB\ G4 TC 3wy + wy)
dxri1\Wx1 »Wxo >Wyy ) = 4 ,
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xss, xps  xps  xps. (3= 4y + ya+ (3 =4y +yH)c+3(1 — Y HwiBE — (9 — y?)wiBB 4 ywXBE

dxr2Wx1 »Wx2 >Wy2 ) = 12(1 =92 )
e gy = L2V (A2 Y)es By - o
3(1 =2
BB (WXBB \XBB | XBB) _ (B —dy +y)a— -8y —y)c+3(1 -y Iw?? + 3+ y)wil? — dywi7?
xm \Wx1 »Wxa > Wyn 12(1 _,),2) ’
XBB,. XBB . XBB . XBBy _ (I =y)a—-2(1-y) - 'nglg + W))ng_
dym Wx1 »Wxp Wy ) = 3(1 — 92) ’

(xii) when r;r,m = BBN:.

_ _ ~. BBN BBN BBN _ ., BBN

BBN (1BBN | BEN | BEN | BEN\ _ (I =y)a =2wy™ + wiy™ + 2ywy, YWyo
Axrt Wx1 >Wyr sWxs s Wyy ) = 31— 92) ,
_ BBN _ . BBN _ ~,,BBN BBN

BEN (( BBN | BBN | BEN | BENy _ (I =y)a +2ywy, YWyy = 2wy + Wy
Ayrt Wx1 »Wyr »Wxp s Wyy ) = 31— 92) ,
_ BBN _ ~. BBN _ ... BBN BBN

BBN ((BBN | BN | BBN | BENy _ (I =ya+wy, 2wy, —ywy o+ 2ywy,
xr2 Wx1 »Wyr »Wxa sWyy ) = 31— 92) ’
_ . BBN BBN , . ,BBN _ ~. BBN
BBN(, BN | BBN | BEN | BENy _ (I —pa —ywy" +2ywy," +wy 2wy
Ayro Wx1 »Wyr »Wxa »Wyy ) = 31— 2) ;

(xiii) when ryrom = BBY:

BBY (,.BBY | BBY . BBY | BBYy _ B —4y+ 72)61 +3(1 - 72)0

C[ (W £l w ] w ) -
xR Wx1 > Wyl »Wxo ', Wyp 120 —77)
_(9 — yz)wf;fy -3+ yz)wggy — 8yw§fy + 47w§§y
12(1 = %) ’
GPBY (WEBY BB |, BBY | BBY\ _ (I-vy)a+ Zng?Y - VW%Y - 2W1€?Y + Wlb;gy
YR Wx1 s Wy s Wxo s Wy ) ,
qBBY(WBBY WBBY |,BBY | BBY\ _ (3 -4y + 72)a +3(1 - )’2)C
xrR2Wx1 s Wyp s Wxo s Wyy 201 =)
+(3 + Yy WEBY — (9 — y2)WEBY — 4y BBY 4 By BEY
12(1 —y?) ’
BBY BBY BBY BBY
BBY (,BBY | BBY | BBY | BBY) _ (I =y)a—ywy" +2ywy;" +wyp” = 2wy,
Ayro Wx1 »Wy1 >Wxo »Wyy ) = 31— 92) ’
BBY BBY
T AT Y ) = S e
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(xiv) when ryr,m = BBB:

BBB BBB BBB BBB
BBB,. BBB . BBB . BBB . BBB\ _ (I =y)a+ (1 —y)c—3wy” +wy;” + 3ywy” — ywy,
xrR1\Wx1 s Wy »Wxo Wy ) = ) )

4(1 —v*)
BBB BBB BBB BBB

BB (WBBB \BBB | BBB | BBB) _ (I =y)a+ (1 —y)c+3ywy” —ywy,” = 3wy + wy,
YR1 X1 » Y1 » X2 » Y2 4(1 _ )/2) >

BBB BBB BBB BBB
s, BB BB . BBE . BBe, _ L —Y)a+ (1 =y)c+wy” = 3wy —ywp” + 3ywy,
Ixra(Wx1 > Wy »Wxp s Wy ) = > )
41 —y%)
_ _ . BBB BBB BBB _ ~..BBB
BBB,. BBB . BBB . BBB . BBB\ _ (I =y)a+ 1 —y)c—ywy” +3ywy;” + wy, 3wy,
GyroWx1 > Wy s Wxy s Wy, ) = ) >
4(1 =)
BBB BBB BBB BBB

GPBB(wBBB | BBB BB | BBB) _ (1 =y)a—=3( —y)c+wy” +wy,” —ywy[” —ywy,

XM X1 » Yl » X2 > Y2 4(1 _ y2) >
BBB BBB BBB BBB
888, BB BB . Bee . Bee, _ 1 = Y)a=3(L—y)c—ywy” —ywy” + wy” + wy,
Aym Wx1 sWyr >Wxa »Wyy ) = >
41 =)

By substituting the equilibrium outcomes in period 3 and solving the manufacturer’s
optimization problem, we derive the equilibrium wholesale prices in period 2 as in Table
2. Substituting the equilibrium wholesale prices, we derive the retailer and manufacturer’s
equilibrium quantities and profits in period 2 as follows:

(i) when rirom = XXN:

a
G =g = Lo =g = = L

(i1) when rirnm = XXX:

c 3a—c c? 3a* — 6ac + 7¢?
3 6 9 12
(iii) when rirom = XXY:

xxy _ xxy _ (I=ya+yc yyy (6-2y— y2)a— (6 —y*)c
dxr1 = 9xr2 = 3(2—_72), dym = 62 —72) ,

KXY XXY [(1 - y)a + yc]? KXY (10 — 8y +y*)a® — (12 — 8y + 2yHac + (6 + y*)c?
v 02—y M 12(2-9?) ’
(iv) when ryrm = XXB:

GO = B ¢ 75 = 3a—(5+2y) g8 = a-c
XR1 XR2 3’ XM 6(1 +7) > 1YM 2(1 +,y)’
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2 3 3a® - 6ac + (5 + 2’)/)62.

7rXXB:7_(XXB:C_’7TXXB_ :
R1 R2 9 M 6(1 +,y)
(v) when rirom = XYN:
XYN _ _XYN _ a YN _ _XYN _ a XYN _ a

L e e GO
dxr1 dyr> 2(2 + 7) R1 TRy 4(2 + ,}/)2 Ty 2(2 + ,y)
(vi) when rir,m = XYX:

xrx 42— Y - (y —yHa xrx _ dl=ya+dyc yyy G-y- Y)a - (7 =2y*)c

dxr1 = 4(5 _ 2’}/2) » dyry = 4(5 _ zyz) » dxm = 2(5 _ 2)/2) ’
vy _ [ =vDa—B-4Y)cl®  yyx _ [50—y)a+dycl
K 16(5 — 2y%)? ke 16(5 —2y»)2
XX _ (15 = 10y + y*)a — (20 - 8y)ac + (18 — 4y*)c*
M- 8(5 — 292) ’

(vii) when ryrym = XYB:

xvs _ xvp_ 2C xvs _ xyp _ O +y)a—(T+3y)

dxr1 = 4yr2 = m» dxm = 49ym = 25 + 6y + 72
LXYB _ XYB _ 4c? YB _ 5 +7y)a* -2(5 +y)ac+ (9 + Sy)cz'
RiTOR T (5 gy M 2(5 + 6y +2) ’
(viii) when ryr,m = XBN:
xev _ @ xpnv _ 2=ya gy a

dxr1 = 6 dxry = m dyry = 4(1—+y)

xav _ @ xpy _ (13=5y)a®  ypy (T +y)a®
TR =22 TR T T Lo ™ T i Lo
36 144(1 + ) 24(1 +7)

(ix) when rjr,m = XBY:

g8 = ¢ g8 = 4(1 +y)c —3ya 7B = a B~ 3a—yc

XR1 3’ XR2 12(1 +y) > 4YR2 4(1 +y)’ XM 6 >
XBY _ ﬁ XBY _ 9(1 — y)a® + 16(1 + y)c? XBY _ 33 +y)a? — 12(1 + y)ac + 14(1 + y)c*
A M4 +y) TN 24(1+7) ’

(x) when rir,m = XBY:

xpy S =ya+8yc g GS+yNa-4y+y)c ypy  (15-2y—yHa—- (21 -y

dxr1 = 6 —12) dxr2 = 65+ 57 — 2 — ) dyrr = 65— 2) ’
gy a—3c+ w’;ZBY + w’gy
dxm = 4 ,
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gy D —ya+ 8yc]? B (25 = 25y + 119% = 119*)a® — 64(y — y*)ac + 16(9 + 9y — 5y* — 5y*)¢?
= » TTRa

ki 36(5 — y2)? 36(25 + 25y — 10y2 — 1093 + v* + %)
XBY _ (25 + 5y = Ty*)a* = 2(15 + 11y = 3y* + y)ac + 27 + 2Ty + y* + y)c*
M 5+5y—y2-%3 ’
(xi) when r;r,m = XBB:
xB8 _ € XBB _ S —=v)  ypp _ 2c XBB _ 15a — (25 +4y)c  ypp _ Sa—-"Tc
Ixri = 30 Ixk2 = 509y R = 50 Txm 300+y) ™ T 100 +4)

LT TR T 051 1 0 M 30(1 + ) ’

XBB _ A yup _ (61— 11y)e®  ypp 3 15a* — 30ac + (31 + 4y)c*
R =

(xi1) when r;r,m = BBN:

2 2
BBN BBN BBN BBN a BBN BBN a BBN a
= = = = 5 7T = 7T = ——— N 7T = ;
qXRl QYRI qXR2 QYR2 6(1 +7) R1 R2 18(1 +,y) M 3(1 +7)

(xiii) when ryrom = BBY:

gBBY = 4BBY — 2(1 +y)c —ya gEBY = 4BBY = a g5 = 3a - 5c
XR1 XR2 6(1 +,y) > 4YRI1 YR2 6(1 +,y)’ XM 6 ’

BBV __BBY _ (1 —y)a* + 4(1 +y)c? BBV _ (5 +y)a* —6(1 +y)ac +7(1 +y)c*
Kl k2 36(1 + ) oM 12(1 + ) ’

(xiv) when ryr,m = BBB:

BBB BBB BBB BBB ¢ BBB gy _ 34— 5S¢
dxr1 = 9xr2 = dyr1 = 9yr2 = 3(1—+7)’ dxm = 49ym = 6(1+7)

A =l = gt = 2
Y Y

Making all quantities positive, we obtain the /.S. in Table 2. We will prove that encroaching

with variety X through the online store when receiving the retailer’s XX or XB type order,
and encroaching with either variety through the online store when receiving the retailer’s XY

or BB are an dominated strategies later.

5.4 Proof of Lemma 2

In period 2, we solve for the manufacturer’s equilibrium outcome, taking the corner solutions

into consideration and checking the incentive for deviation.
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First we see the case in which the manufacturer receives the XX type order in peri-

6-2y—y?
< 3 < 2 r

5+2 5 6—2

od 1. Simply comparing the threshold values in Table 2 shows that

We show that the online store never encroaches with variety X in this case. If £ < %,

we find that 7)* < #x{X%. Thus, we have proved that encroaching with variety X is a

strictly dominated strategy in this case. The manufacturer chooses B if ¢ < +32y and

1B > max{mlN, XX, 7XXY), from which we obtain

(6+4y +y) =22+ 4y +y2 =293 y
14 + 16y + 5y?

< %(y)

ST

The outcome that the manufacturer chooses Y must satisfy the following conditions: if % <

c o 62" XY XN ¢ 3 c 3 XY XXN XXX\ if C 3
i and 7Y > 7 Jif 555 < & < 5 and oY > max{my N, ), i § < and

XXY XXN XXX _XXB : :
my - = max{my,, ", st w7 ), from which we obtain

() < € <7y = CTH V) v -
) a 6+ y?

The manufacturer does not open its online store if

>80
a

Second, we see the case in which the manufacturer receives the XY type order in period

1. Notice that for £ < 422 yyz), gxxy becomes zero so that the outcome is the same with that

in the NYX case. Simply comparing the threshold values in Table 2 shows that 4(72 i 5 <

75:32 57_ 7_72 . We show that the online store never encroaches with variety X in this case.
5+y ¢ XYX XYN y ¢ 5+y YX
If 755 < & < 7 we find that m"™ < o™, If £ < £ < 2L, we find that X <
max{miN, X B } f< <22 we find that 7)) < max{z{", 75/®}. Thus, we have proved
M a 4(2 )

that encroaching with variety X is a strictly dominated strategy in this case. The outcome

5

that the manufacturer chooses B must satisfy the following conditions: if 4(2 y2) << 7:!7
XYB XYN _XYX c -y XYB XYN _NYX

and 7y, " 2 max{my, ™, ), or if T < g and P > maxim, ™, my, ), from which we

obtain

(10 + 7y + ¥ — /10 + 27y + 25y + 9y3 +y
18 + 19y + 592

The manufacturer does not open its online store if

<oy =
a

S0
a
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Third, we see the case in which the manufacturer receives the X B type order in period 1.

Notice that for ¢ < 4(37), ¢xey becomes zero so that the outcome is the same with that in
the XY X case; for €< 2(1 > quY becomes zero so that the outcome is the same with that
in the XXY case; for £ < Jzyy), drg) becomes zero so that the outcome is the same with
that in the NYX case. Simply comparing the threshold values in Table 2 shows that 4(2 yz) <
5 (17”) < 4(131” < 25‘+54 < g < 152_12_7;27 . We show that the online store never encroaches

72— < £ < 2 in which the XBB equilibrium outcome does
+4y a 5

XBY XBN XBY ¢ 15 XBY
tm < max{m", 3o If 4(“7) = < 5iay> W find that 7 <

with variety X in this case. If

not exist, we find tha

XBN XBY nXBE c 3y XX XBN XBY nXBE
max{m,, 3o If 2(1 > <2 S a1y Ve find that 7 < max{m), 3o If
= ¢ y XYX XBN pXXY rXBB A
105 < a S 3y we find that /% < maxizy™, 7y poIf S < 4(2 72), we find that

NYX

T XBN _XXY _XBB
M

< max{m,/ ", ", 7L Thus, we have proved that encroaching with variety X is a

strictly dominated strategy in this case. The outcome that the manufacturer chooses B must

¢ XBB
4(1+y) < £ < 25+4y and m,° > max{m),

XBB XBN _XYX _XBY =y c y
and 7" > max{m,/ ", /", w0}, or 1) < 4 < 3119

satisfy the following conditions: if XBN aXBY nXBY)

4 3y
2(1+)/) < a < 4(1+y)

2
XBB XBN 7 XYX XXV ¢~ Yy XBB XBN _NYX _XXY .
my o = max{m, 7rx Ty b, or s < 1 and )" > max{m) ", /%, "}, from which

or if and

we obtain

515 + 4y + 9 = (5 + 2y) /10(5 — ?)
175 + 80y + 132

when'y < 0.690, < <
a

5(6 + 4y +y?) = 2+/5(=2 + 20y + 5y% — 1093 —2)/4)
94 + 80y + 1392

The outcome that the manufacturer chooses ¥ must satisfy the following conditions: if

aswell as wheny > 0.690,

W
A

c o 15- 27 7 XBY XBN c 3 BY XBN _XBY
< Sz andmyt >y, or1f25+4 <t <zandmy,t > {m, ", ), orif

25547 and P > kBN aXBY a¥BB) or if

<<

4(1+y)

3y and ﬂ.XBY > {ﬂ.XBN ﬂ.)A{IYX NLBB}’

C
2(l+y) <z= 4(1+y)

from which we obtain
2(15 — 4y + 72) - B+yY)V25 -9
227 + y?)

_r
2(1 +)

The outcome that the manufacturer does not open its online store must satisfy the following

when y < 0.690, 6¥%(y) < 2 <8 (y) =

as well as when 0.690 < y < 0.897, 6*8(y) = < 2 <6, (y).

15-2y—y?
21—y2

c 3
25+4y =255

.. . 15-2
conditions: if ¢ > yorif 2 < €< 21—77 and BN > gXBY or -3
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XBY _XBY XBY _XBY _XBB
ST STy}, OF

XBN
and m" > max{m,, ", "}, or

c XBN
4(1”) << 25+4y and " > max{m),

Y c 3y XBN XYX . XBY _XBB e c XBN
) e S Ty and 7 > max{my,; ",y ,my, "}, OF 1 < S 2(l+y) and " >

XYX XY BB c =7 XBN NYX _XXY _XBB :
max{my ™, mi " mPPY, or £ < F s and myY > max{my™, m)Y, m PP, from which we

obtain

when y < 0.897, 5 > éfB(y),

as well as when y > 0.897, > 02 ()/)

_ (14902 =8y +2y%) = y2(1 + )36 — 36y — 4y +20y° — 7y - )
21 +y)(6+7%)

Fourth, we see the case in which the manufacturer receives the BB type order in period

1. Notice that for £ < 57, pert g55Y and g%RY becomes zero so that the outcome is the same

with that in the YYX case. Simply comparing the threshold values in Table 2 shows that

2(++7) < 3. We show that the online store never encroaches with either variety except for

< £ < 2, we find that 785 > max{zBN, 7885} when

a single point in this case. If 2(1 5 <4 S >

c/a _ HBB(’)/) If 4 BBN _BBB

< 5y» We find that m™ < max{zf", m3P?}. Thus, we have proved that

encroaching with either variety is a weakly dominated strategy in this case. The outcome

that the manufacturer chooses B must satisfy the following conditions: if 54— 2(1+)/) << % and

and 7888 > max{z{FN, 73 1*}, from which we obtain

3-12
—.

BBB BBN _BBY e oo
Ty = max{my 7, myt orif £ < 2(1+7)

<0”(y)

IS

The outcome that the manufacturer does not open its online store must satisfy the follow-
ing conditions:

> 6%8(y).

ST )

39



References

[1] Arya, A., Mittendorf, B. and D.E.M. Sappington, 2007, “The Bright Side of Supplier
Encroachment,” Marketing Science, 26(5), 651-659.

[2] Balasubramanian, S., 1998, “Mail versus Mall: A Strategic Analysis of Competition
between Direct Marketers and Conventional Retailers,” Marketing Science, 17(3), 181-

195.

[3] Dixon, H. and B. Quinn, 2004, “Franchising and The Internet: An Exploratory Study
of Franchisor Web Sites,” Internet Research, 14(4), 311-322.

[4] Dukes, A.J., Geylani T. and K. Srinivasan, 2009, “Strategic Assortment Reduction by
a Dominant Retailer,” Marketing Science, 28(2), 309-319.

[5] Emerson, R.W., 2010, “Franchise Encroachment,” American Business Law Journal,

47(2), 191-290.

[6] Gabrielsen, T.S. and L, Sgrgard, 1999, “Discount Chains and Brand Policy,” Scandina-
vian Journal of Economics, 101(1), 127-142.

[7] Gabrielsen, T.S. and L, Sgrgard, 2007, “Private Labels, Price Rivalry, and Public Poli-

cy,” European Economic Review, 51, 403-424.

[8] Inderst, R. and G. Shaffer, 2007, “Retail Mergers, Buyer Power and Product Variety,”
The Economic Journal, 117(516), 45-67.

[9] Inderst, R. and G. Shaffer, 2010, “Market-share Contracts as Facilitating Practices,”
RAND Journal of Economics, 41(4), 709-729.

[10] Iyer, A.V. and M.E. Bergen, 1997, “Quick Response in Manufacturer-Retailer Chan-
nels,” Management Science, 43(4), 559-570.

40



[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Kadiyali, V., Chintagunt, P. and N. Vilcassim, 2000, “Manufacturer-Retailer Channel
Interactions and Implications for Channel Power: An Empirical Investigation of Pricing

in a Local Market,” Marketing Science, 19(2), 127-148.

Li, T., Xie, J. and X. Zhao, 2015, “Supplier Encroachment in Competitive Supply

Chains,” International Journal of Production Economics, 165(2015), 120-131.

Liao, P., 2014, “Input Prices as Signals of Costs to a Downstream Rival and Customer,”

The Japanese Economic Review, 65(3), 414-430.

Lieber, E. and C. Syverson, 2011, “Online vs. offline competition. In: Peitz, M., Wald-

fogel, J., Oxford Handbook of the Digital Economy,” Oxford University Press.

Mills, D.E., 2015 “Buyer-Induced Exclusive Dealing,” Working Paper, Department of

Economics , The University of Virginia.

Milliou, C. and J. Sandonis, 2014, “Manufacturers Mergers and Product Variety in
Vertically Related Markets,” Center for Economic Studies and Ifo Institute Working
Paper, No. 4932.

Mizuno, T., 2012, “Direct Marketing in Oligopoly,” Journal of Economics & Manage-
ment Strategy, 21(2), 373-397.

Moner-Colonques, R, Sempere-Monerris, J.J. and A, Urbano, 2011, “Product Line
Choice in Retail Duopoly,” Journal of Economics & Management Strategy, 20(3), 777-
802.

Randall, T., Netessine, S. and N. Rudi, 2006, “An Empirical Examination of the Deci-
sion to Invest in Fulfillment Capabilities: A Study of Internet Retailers,” Management

Science, 52(4), 567-580.

Salop, S.C., 1979, “Monopolistic Competition with Outside Goods,” Bell Journal of
Economics, 10, 141-156.

41



[21] Shulman, J.D., 2014, “Product Diversion to a Direct Competitor,” Marketing Science,
33(3), 422-436.

[22] Tannenbaum, J. 1995. Franchisees Resist Poaching via Software, Kiosks, Internet. Wall

Street J. (October 30).

42



