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Competitive Retailer Strategies for New Market ResearcitrE

and Positioning Decisions

Xiaodong Yang Gangshu (George) Cdi Ying-Ju Cher¥  Shu-Jung Sunny Yanyg

Abstract

This paper investigates strategies for new market reseandipositioning of stores and/or products
by competing retailers in a duopoly setting. We examine te@ario where the two retailers are consid-
ering entry into an uncertain new market that is an extergfidimeir existing markets. The retailers must
make decisions on whether or not to first do research aboutelvemarket’s location relative to their
existing markets and its size before deciding on their owsitfgming in it. We first study a sequential-
move leader-follower setup to highlight the choice of amtmate-or-imitate” strategy. We find when
the potential new market is small, neither retailer is adéejy incentivized to do research to acquire
information about the new market. As the size of the new ntanceeases, the follower is induced to
do such research. When the new market is very sizable, tdedeanducts research and knows the new
market’s location while the follower free-rides. We therapine a simultaneous-move setup, in which
one retailer might decide against acquiring new marketrmédion even when the cost of doing so is

low. We further observe that differentiation (e.g., in tsraf products or store locations) is greater in the
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simultaneous-move setup than in the sequential setup.

Keywords:market research; positioning; retail market uncertaiotynpetitive strategies; game theory

1 Introduction

It can be a rewarding retailing practice for competing tetaito enter new markets. However, the emergence
of a new market is typically uncertain, because retailetsndknow littlea priori about the nature or extent
of the new demand. To optimally position their products aridie on store locations, retailers may rely on
market research to explore the new market. But, due to atyarieeasons, such as new market uncertainty
and market research cost, some retailers oftentimes i¢lglenew market, giving a leeway for their rivals
to encroach on the new market. For example, despite thelpreeaof big-box retail chains, such as Wal-
Mart, over the last several decades, Whole Foods Marketrijagesl wild success selling organic groceries

over much of the past 30 yeaf8gtton and Giammona015.

Similar new market exploration can be observed in the gaheovietailing industry. When Nintendo
created the Wi, it decided to target a broader demograpleisides the existing market dominated by Sony
(PlayStation) and Microsoft (Xbox), to include people whowed no interest in video games (for example,
mothers, young women, and the elderly). With its marketaegeand corresponding retailing efforts, in the
first half of 2007, Nintendo sold more units of Wii in the UrdtStates than the Xbox 360 and PlayStation

3 combined Kuchera 2007).

The above examples reveal the first-mover advantage whepeating retailers act sequentially on
market research upon the uncertain new market. In pracicwal retailer may have two options. First,
it can wait and imitate the move of the leading retailer. Aseaample, although Whole Foods Market
benefited from the first-mover advantage, as the organicsfomatket grows substantially large, the recent
imitation of big-box retail chains, such as Costco, Walnaartl Target, has significantly intensified the

retailing competition on organic offeringRéndall 2015. Second, the rival retailer may act simultaneously



together with the other firm by “moving up” its own market raggh decision. This scenario occurs when
the competing retailers recognize the existence of a newehat about the same time. For instance, XM
and Sirius compete simultaneously in the satellite radilustry in the late 1990€5odes and Ofek2003

and hardware giants battle concurrently in today’s ViriRehlity market Roettgers2016.

The above examples demonstrate that retailers may pureredt strategies on market research and
product positioning. Whereas some retailers may choosenuct market research about the new market to
savor the first-mover advantage, others may instead focesisting markets opting for a wait-and-imitate
strategy. Given that no literature has discussed the ingfaneéw market exploration and decision timing
on competing retailers’ product positioning and pricingidi®ns, this paper attempts to fill this gap and

address the following research questions.

e In either sequential or simultaneous set-up, is it alwayseheial for one retailer or both to conduct

market research on the uncertain new market?

e How does retailers’ market research, together with the rooflenarket entry, affect their product

positioning decisions?

o Ifretailers could endogenize the timing of their entry iatmarket, how would new market uncertainty

affect their choices of timing?

To answer the above questions, we construct a stylized nmiodehich two retailers face an exist-
ing market and a new but uncertain market. Consumers haeeogeheous preferences and reside on a
Hotelling line segment. The new market is an uncertain esktenthat can emerge on either the left-hand
or the right-hand side of the existing market. Retailers maymarket research about the new market’s

location and its size before deciding the product positignin general, our position-then-price framework

3



applies to both retailers’ geographical location and newdpct introduction problems. For simplicity, they

are collectively called the positioning problem.

In a sequential set-up, the leader decides whether or nairtduct market research to acquire new
market information and chooses its position before theofadir’'s reaction. This sequential-move setup
allows us to uncover both players’ rationales and highltbketchoice of an “innovate-or-imitate” strategy.
Our analysis reveals that retailers might decide agairgtieng new market information even when it is
inexpensive to do so. We identify three economic forcesdhae the market equilibrium, in addition to the
first-mover effect. Acquiring new market information cémtg leads to an improvegositioningstrategy.
However, this information is inevitably leaked to the coitpe, as the information can be inferred from
simply observing the retailer's position. THige-riding incentive undermines the benefit of new market
research. Moreover, if the location of the new market is kmgatlve retailers can price their products more
aggressively to extract the consumers’ surplus. This nevkehanformation reduces the differentiation
(e.g., in terms of products and store locations) betweernttioeretailers and thereforimtensifies price

competition

When a new market is small, both retailers refrain from agogiinformation about it to avoid intense
competition. As a result, retailers choose not to acquire market information and the unresolved uncer-
tainty acts as a differentiating force to soften competiti@nce a new market has grown to a moderate size,
the follower may be incentivized to acquire information abi. Lastly, when a new market is very siz-
able, the leader acquires information about it and postitself at its optimal location, while the follower

free-rides.

We further observe that an increase in the size of a new meakeead to either an upward or a down-

ward jump in differentiation. When a new market is relatyvemall, both retailers determine their positions



without acquiring information about the new market. An gese in the size of the new market may first
induce the follower to acquire information about it, at whoint the follower voluntarily deviates from the

leader to avoid intense competition. This result leads tobstantial and abrupt increase in differentiation.
When the new market becomes very sizable, the increasecehiadentivizes the leader to acquire infor-
mation about it, and the follower’s imitation of the leadeadis to a sharp reduction in differentiation. The
two retailers’ pricing strategies strongly reflect theispioning, as higher differentiation leads to higher

retail prices.

In a simultaneous-move setup, there is no first-mover orricke effect and retailers are mostly con-
cerned about softening competition. Given that an infolmnaadvantage would only generate negligible
benefits, neither retailer acquires new market informatidhis state of equilibrium. By comparing sequen-
tial and simultaneous-move games in positioning, we finthilieen the new market is sufficiently large, the
leader is incentivized to acquire information about it. Tokower observes this information and imitates
the leader by positioning itself closer to the new marketisTimitation reduces both differentiation and
profit, which encourages the leader to delay its positiorffrgm sequentially leading to simultaneous) to
prevent the situation from arising in the first place. In &ddi when a new market is relatively small, the
first-mover advantage dominates the other three effecteceShe leader is entitled to choose its position

first, it will occupy the center of the market and capitalizeits first-mover advantage.

The positioning problem studied in this paper follows Hiitefs approach of location-then-price com-
petition among firms/retailerdHptelling, 1929 d’Aspremont et al.1979 Cai and Chen2011). This ap-
proach typically only considers cases in which firms are detefy informed about demand conditions. Sev-
eral papers introduce some form of demand uncertainty lmigdramework. For exampl®alvers and Szerb

(1996 study the effects of random shocks on product desirahititgter fixed pricesCasado-1zag§2000



andHarter (1996 examine the uncertainty in the form of a uniformly disttiédi random shift of the (uni-
form) consumer distribution, and they differ in whether flims decide their positions simultaneously or
sequentially. Meagher and ZaungR004) and Boneina and Turolld2009 introduce uncertainty over the
center of the consumer distribution from the perspectiveimiultaneous market entry and sequential mar-
ket entry, respectively. In contrast, the uncertainty infoamework is captured by the uncertain extension
of the existing market. In addition, none of these authomieily discuss the role of new market research
in position-then-price games. Daughety and Reinganu(t994), firms are allowed to acquire demand in-
formation simultaneously. They show that if the acquisitcd demand information is costly, only one firm
do so in a state of equilibrium. We deviate from their apphobyg considering not only a simultaneous but

also a sequential-move leader-follower setup, and we ntbdeharket uncertainty differently.

The impact of asymmetric information in the leader-follovgetup is also examined in the context of
war of attrition and preemption games. For examplajlath (1993 shows that this option is always exer-
cised if the well-informed player has the option of movingtiiNormann(2002 also examines the quantity
competition game when some firms are more informed thanothevin and PecK2003 consider a case
where firms are endowed with heterogeneous entry costsl dfthlese models, information is exogenous,
and their primary focus is on the second mover’s advantaga fearning (see alsdirokawa and Sasaki
2001, Rasmusen and YopB012. Some papers also investigate market information adoprisilecisions in
a vertical (upstream-downstream) relationshué and lyer 2010, direct channel retailing strategZ4i,
2010, and retailer competitiorGai et al, 2012 Choi and Coughlar2006 Ingene and Pary2000. In con-
trast, we study the competing retailers’ decisions anddanuthe strategic interplay between new market

research, entry and positioning.

The remainder of this paper is organized as follows. Se&iatroduces the model. Secti@performs



the equilibrium analysis for the sequential-move game quaig new market information and positioning.
Section4 analyzes the simultaneous-move game. Sedidmvestigates the retailers’ timing decisions.
Section6 discusses the impact of size uncertainty of the new markeetailers’ decisions. Section

summarizes the results. All proofs are relegated to the Agige

2 Model

We consider a stylized model in which two retailers face astiexg market and a new, but uncertain, market.
We denote product as the product offered by retailer and produch by retailerb. The production costs
of the retailers are assumed to be constant and normalizedrég and for simplicity, the retailers have

unlimited production capacity.

Markets. Each consumer is willing to purchase at most one unit of tloelycts. The consumers’
preferences of both products are heterogeneous and eastintenis represented by an ideal point,
which lies in a Hotelling city. The existing market is modikes a line segment normalized to a unit interval
[—1/2,1/2], where consumers are uniformly distributed. The locatibthe existing market is therefore

deterministic.

The new market, however, is uncertain. We capture this teiogy by extending a line segment on
either side of the existing market with an equal probabiliffore specifically, with probabilityl /2, the
new market appears j/2,1/2 + NJ; otherwise, in—1/2 — N, —1/2]. N represents the size of this new

market and is also a random variable with mearfy. could be smaller or larger than 1) and variance

LIn classic Hotelling models, consumers are assumed to leromy distributed along a line segment. As for consumérsre
is a variety of tastes such that each consumer has a mostrprefsition. In turn, each position is most preferred gy shme
density (e.g.,M) of consumers. The distribution of tastes is uniform dddcan be set to 1 without loss of generality. So, the
length of this line segment represents both the range ofucnespreferences and the market size. The uncertainty wadinted
is captured by the uncertain extension of the existing legngent. HencelV, the length of the new line segment, represents the
size of this new market.



The market uncertaintys described by the ambivalence of where the new market wapiear and how

large N would be Similarly, consumers in this new market are uniformly distted.

Consumer preferences Upon purchasing the product, a consumer obtains a (gr@sation v,
irrespective of the product identity. Since the ideal pairinay differ from the retailers’ locations, the
consumer incurs a “transportation cost,” which capturesrtegative utility arising from the discrepancy
between its ideal point and the retailers’ location. Spediify, letx, andz;, denote the positions of retailers
a andb (which will be the retailers’ strategic decisions as we efake later on). If a consumer locatingzat
purchases produet, its net utility isv — ¢(x — x,)? — pa, Wheret measures the magnitude of this disutility,
andp, is the price charged by retailer Likewise, its net utility isv — ¢(x — x3)? — p, while purchasing
from retailerd (with p, being the price of produdi). This quadratic transportation cost model has been
adopted in a number of papers, for exampléspremont et al(1979 andTyagi (2000. Furthermore, the

consumers’ valuation is assumed to be sufficiently high to ensure full market cager

Information acquisition. In this paperjnformation acquisitions defined as the market research on
locating the new market and learning its siZex ante each retailer is aware that the new market can be
either a right-hand or a left-hand extension of the existiragket, but neither of them can perfectly predict
which side it will be or how large the new market size will beach retailer can decide whether or not to
do research to acquire information about the new marketation. If a retailer conducts such research, it
pays a cost(’ > 0 and knows perfectly which side the new market will be but m®tsize. If it chooses
not to do such research, it remains uninformed about the nawketis location. Each retailer’s decision
on acquiring new market information is publicly observalidat the outcome is only privately known to
itself. This assumption captures the idea that a costlgureg-consuming market investigation cannot be

conducted completely under the radar, but the outcome sftlairket investigation becomes the retailer's



business secret. For example, when requesting a consuatiraiek report or carrying out a large-scale
sample testing to verify the consumers’ attitudes, a mtaibctions are observed at large (especially by its

competitors); nonetheless, the content of reports and lgagrpst results are kept confidential.

Given the duopoly model, there are four possible outcomésanformation acquisition stage:

1. Case AA: Both retailers do research to acquire new manketation;

2. Case AU: Retailer, acquires information but retailérdoes not;

3. Case UA: Retaileb acquires information but retailerdoes not;

4. Case UU: Neither retailer acquires new market infornmatio

Sequential-move setupln a sequential-move setup, we consider the following geatiing: Retailer
a is the market leader on information acquisition and paositig; retailerb makes decisions on information
acquisition and positioning after observing retailés decisions. This sequential-move setup allows us to
uncover the rationales for both the market leader and f@tpand highlight the choice of an “innovate-or-
imitate” strategy. On the other hand, the prices are detathsimultaneously because pricing tends to be

easily adjustable and can only be finalized after the preduate been put on the market.

This location-then-price sequence reflects the idea tluatyst design and store positioning decision
is a longer-term and more strategic decision than the griofna product. Hence, the sequence of events
proceeds as follows: 1) Retailerdecides whether or not to do research to acquire new maffietiation.

If so, it observes the location of the new market. 2) Giveritet a’s information acquisition decision,
retailerb decides whether or not to acquire new market informatiorye#, it observes the location of the

new market. Otherwise, it stays uninformed until after hgvbbserved retailed’s position. 3) Retailer



a determines its position. 4) After observing retaités position, retailerb determines its position. 5)
After observing the positions, both retailers simultarsipaetermine their prices. 6) Sales occur and both

retailers collect their revenues.

Simultaneous-move setup.In a simultaneous-move setup, we consider the followingeyasiting:
both retailers simultaneously make decisions on inforemagicquisition and positioning. In addition, we
allow the retailers to decide their selling prices simuitamsly. The sequence of events proceeds as follows:
1) Both retailers first decide whether or not to do researchctjuire new market information and then
determine their positions simultaneously. If they acqinfermation, they observe the location of the new
market. 2) Both retailers simultaneously determine thegsti 3) Sales occurs and both retailers collect their

revenues.

For mathematical tractability, we initially assume no sizeertainty § = 0) in Sections3, 4 and
5. In Section6, we numerically investigate the impact of uncertainty ower size of the new market on
the retailers’ decisions. In both the sequential-move d&edsimultaneous-move setups, we assume that
retailers’ pricing decisions are made after they have cetephformation about the location and size of the
new market. This assumption is sensible as it is easier lityrdar retailers to adjust prices than product

characteristics or the geographic location of a store.

In our model, the retailers could position themselves amy@lon the real line, including outside the
bounded line where consumers’ ideal points lie. This assiems made for the following reasons: first, itis
known from prior work (see, e.gTabuchi and Thissdd995 Lambertinj 1997 Tyagi, 200Q Liu and Tyagi
2011 that in the standard Hotelling model with a uniform distition of consumer preferences and quadratic
transportation cost, retailers would find it optimal to lecautside the market space. Second, there are

practical examples in which retailers’ decision makerd teposition outside the ideal points of the majority
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of consumers. For example, when choosing the location afjdesfactory outlets, retailers often locate

factory outlets on the outskirts or even outside the city imiolr the majority of consumers live.

3 Sequential positioning and information acquisition

This section performs the equilibrium analysis on retail@mformation acquisition and positioning deci-

sions under the sequential-move setup where retailethe leader.

In the sequential-move game, by backward induction, we atith the last stage in which the con-
sumers make their purchasing decisions after observingribes and product positions. Then, we examine
how the retailers set the prices simultaneously given thesitions. Afterwards, we study how retailier
chooses its position given retailels position, and then examine how retaitedecides its position by an-
ticipating retailerb’s reaction. Finally, we consider retailers’ sequentiadisi®ns on acquiring new market
information. The sequential information acquisition gazae be represented in the extensive form in Figure

1.
[Figure 1is about here]

To illustrate the information learning dynamics, we cossithe case that the leader (retailg¢chooses
to acquire new market information as an example. Obserhiaty ¢tailetz has acquired information, retailer
b (the follower) has two options: acquire information or nbtence, there are two possible outcomes: 1)
both retailers acquire information (AA), and 2) retaiteacquires information but retailérdoes not (AU).
After observing retailet’s position, retailew also knows the location of the new market; it can then choose
to go either right or left of retailet.. Considering the possible locations of the new marketetlaee four
possible scenarios here: 1) the new market appears on tHeled side and retailérgoes right of retailer

a; 2) the new market appears on the left-hand side and retaglees left of retailen; 3) the new market
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appears on the right-hand side and retdilgoes right of retailer; and 4) the new market appears on the
right-hand side and retailérgoes left of retailer.. Following the same procedure, we can characterize the

equilibrium outcomes of each subgame.

3.1 Retailera chooses to acquire information

We first consider Cases AA and AU, where retailechooses to acquire information. We first state the

tie-break rule as follows.

Definition 1 (Tie Breaker) When the follower (retaileb) has multiple equivalent choices to position itself,
it chooses the one that is closest to the center of the existarket.

This assumption simplifies the equilibrium characteramatiand it is beneficial to the follower espe-
cially when the leader attempts to send a wrong signal toditesfer by deviating its position to the opposite

side.

Following Tyagi (2000, we let the retailers position themselvescatandxr (zz > x1) and charge
pricespy, andpg, respectively. We call the retailer locatedagf as L and the retailer atz as R. The

marginal consumer who is indifferent between buying fromhesi retailer is located at as defined by

pr—pL+t(at—z2)

v—t@—21)? —pr =v—t(x — 2R)? — pg. Hence, we have = eI

if Z is in the support

of consumer distributio.

3.1.1 Retailerb acquires information (AA)

Case AA is a game of complete information. The demand andtprdin be calculated as follows. When

the new market appears on the left-hand side, retafledemand isD;, = 7 + 1/2 + N and retailerk’s

2For ease of exposition, the subscrifitand R are used to indicate retailefsor R, respectively. For example,., pr, andrr,
are retailerL’s position, price and profit, respectively. In proofs, wealse the superscripfsand R to represent the scenarios
when the new market appears on the left-hand side and ragid-kide, respectively. For exampte?, p~ and= % are retailer’s
position, price and profit when the new market appears oreftvdaénd side.

12



demand isDp = 1/2 — Z. When the new market appears on the right-hand side, nefdiiedemand is
Dy = 7 + 1/2 and retailerR’'s demand i = 1/2 + N — z. Their profits arer;, = p, D — C and

mr = prDgr — C, respectively.

We focus on pure-strategy subgame-perfect equilibria isfgbsition-then-price game. The equilib-

rium solutions for Case AA are characterized in the follapiemma.

Lemma 1 When both retailers choose to acquire information (i.e.),A2unique pure-strategy equilibrium
exists.

1. When the new market appears on the left-hand side, théitegum positions arex}; = —4 and
ry = 14 &; when the new market appears on the right-hand side, thelilequin positions are
x; = 5 andz; = —(1+ 5). The degree of differentiatiofi.e., [x; — |) is 1+ p.

4t(1+p)? 2t(1+p)*
3 3

2. The equilibrium prices are; = ; the equilibrium profits arer} =
M —Candr = M — C, irrespective of the location of the new market.

and p; =

In AA, both retailers know the location of the new market a thme of positioning decisions. As
the market leader, retailerhas an advantage by preempting the most attractive pasdilonving itself to
charge a premium price and earn greater profits. Retapesitions away from retailet in order to soften
price competition. Retailers strategy results from the trade-off between the benefitlafger market share

from moving closer to the market center and the loss in prdiitsto fiercer price competition.

By taking a closer look at the equilibrium positions, we fihdttwhen the sizeu) of the new market
becomes larger, retailer positions at the same side of the new market but further aveay the center of
the existing market while retailérmoves its position further away to the opposite side of the market.
Hence, in equilibrium, increase in the size of the new maldads to greater differentiation. Indeed, the

AU
equilibrium differentiation is given byA7llV = |zy — x%| = 1 + p and obviously we hangdS% > 0. One

seq

dpjy
—m

dr;
!du

"
dmy

i 0. Therefore, increase in the size of

can also check that in equilibriuﬁﬁ >0 >0 >0

the new market also leads to higher prices and greater profits

13



3.1.2 Retailerb acquires no information (AU)

The positioning interaction in AU is a game of incompletemfation in which the second mover (retaib@r
infers the information of the first mover (retailey based on the first one’s positioning decision. Therefore,
the solution concept in AU is that of Bayesian equilibrium. ulliplicity of equilibria is a well-known
problem in Bayesian games because off-equilibrium beheésnot uniquely determined by the standard
Bayesian Nash solution concept. However, as shown in thef pfd.emmaz2, the tie-break rule described
in Definition 1 serves as a suitable refinement that imposes restriction§-equilibrium beliefs and hence
subgames on off-equilibrium paths do not arise. A uniqueeBan equilibrium can be derived in the
following lemma.

Lemma 2 When retailer a chooses to acquire information but retaitedoes not (i.e., AU), a unique
Bayesian equilibrium exists.

1. When the new market appears on the left-hand side, théitegum positions arex]; = —4 and

ry = 14 &; when the new market appears on the right-hand side, thelilequin positions are
x; = 5 andz; = —(1+ 5). The degree of differentiatiofi.e., |x; — x|) is 1+ p.

2. The equilibrium prices arg’ = M and p; = M; the equilibrium profits arer’ =

8407 _ ¢ andr; = 2059 rrespective of the location of the new market.

Again, the market leader, retailer occupies the most attractive position, charges a highee @amd
earns greater profits, while the follower, retailepositions away from retailer and beyond the limit of the
market. By comparing the equilibrium solutions in Lemfhand Lemma2, we notice that the two games
generate exactly the same results. This result seemssingpsince the positioning game in AA is a game
of complete information while the positioning game in AU igame of incomplete information. However,
as shown in Lemma, retailerb’s strategy of choosing the position that is closest to thistiexg market
center is weakly dominant. Because it is not beneficial ftailer o to send a wrong signal to retaileiby

deviating its position to the opposite side, retatldmows the location of the new market after observing

14



retailera’s position. Hence, in Case AU, retailkjust free rides and becomes perfectly informed about the

location of the new market without paying an information asidion costC'.

Regarding location decisions, fast-food restaurantsgeathops, and retailing markets contain many
examples exhibiting a similar pattern to our predictioneherFor instance, Starbucks captures a large
market share of coffee drinks in USA by occupying the besatioon and leaves small coffee shops on
side streets or in small town$ifnon 2011). In China, the development of Starbucks in various main
cities and the emergence of independent coffee housesedleotrthe equilibrium outcome described in
Case AU Harrison et al. 2005. In the retailing industry, previous studies provide supgdor national
chain stores’ propensity to catch most of the demand by prdegithe space between the market cen-
ter and the inner suburb, forcing “mom and pop” stores tottaemselves away in geographical niches
(Boneina and Turolla22009 Haltiwanger et al.2010. As a result, the market follower has to price lower to

attract consumers.

3.2 Retailera does not acquire information

In this case, retailet chooses not to acquire information at the beginning. Faaimgninformed leader, re-
tailer b needs to decide whether or not to acquire information. Thezethere are two possible information

acquisition outcomes: UA and UU.

3.2.1 Retailerb acquires information (UA)

As shown in the proof of Lemma, without knowing which side the new market would appeagileta
shall simply position itself at center of the existing markeonsequently, retailérwould go right of retailer
a when the new market appears on the right-hand side and woukftgpf retailera when the new market

appears on the left-hand side. It is straightforward to sti@tretailerb’s equilibrium profits are lower if it

15



does the opposite. The equilibrium is characterized in Lardm

Lemma 3 When retailera does not acquire information but retailérdoes, a unique pure-strategy equilib-
rium exists.

1. The equilibrium positions are; = 0 andz; = —(1 + %“) when the new market appears on the
left-hand side, and; = 1 + %“ when the new market appears on the right-hand side. The elegre
differentiation is|z; — 2| = 1 + 2.

2t(34-4p) (64+5u) 2t(34+4p)2
27

27
— C, irrespective of the location of the new market.

2. The equilibrium prices are! =

% _ 2t(3+4p) (6+5p)2 w _ 2t(3+4p)3
Ta = 243 andr; = =53

and p; = ; the equilibrium profits are

In this case, the uninformed retailer moves first and ocaugbie center of the existing market, charges
a higher price and earns greater profits. The informed fa@igositions on the same side of the new market
but beyond the limit of the overall market. The reason is devis. As the uninformed leader, retailehas
no chance to observe the informed retailer’s position amtéd¢he location of the new market. This makes
it indifferent between selecting “left” and “right.” Givethhe uninformed leader’s position, the informed
follower positions far away from its competitor in order teoa fierce price competition. In addition, we
also find that, in equilibrium, increase in the size of the mearket leads to greater differentiation, higher
prices and higher profits, because a bigger new market entditgaetailers to position in a wider horizon.
In fact, the pure existence of the location uncertainty caralifferentiation force, because retailers can
benefit from positioning differently rather than identlgalvhen they are unsure where the new market

would appeatr.

As discussed previously, the organic foods market illtiegrahis particular setting. Organic foods
was first sold by specialty stores. Unlike big-box retail inka specialty stores’ information acquisition
capability is limited and they have to deal with a high levielincertainty when exploring this new market.
Only in recent years have big-box retail chains tried to etiiess market more aggressively. So in this

context, specialty stores acted as the uninformed mar&deteand enjoyed price premiums due to the first-
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mover advantage. Regarding positioning decisions, sipesi@res usually locate in adjoin neighborhoods

of the city center while big-box retail chains such as Walmaad Costco stay far away from them.

The game console retailing competition provides anothéatse example. Indeed, the then market
leaders, Microsoft and Sony, paid little attention to thevmearket and strategically allocated resources
to focus on the existing market, whereas Nintendo conduttadket research and became informed about
the new market. As a result, Nintendo developed the Wii tgetan new demographic, while the rival
PlayStation 3 and Xbox 360 remained catering to existinganrers. Regarding positioning decisions, it
is interesting to note that Nintendo, the informed followagcided not to go head to head with the leading

video game sellers Sony PlayStation and Microsoft Xbox.

3.2.2 Retailerb acquires no information (UU)

In this case, neither retailer acquires information. Asngion the proof of Lemmal, without knowing the
exact location of the new market, it is rational for retaileto position itself in the middle of the existing
market. Retaileb would choose to go either right or left of retailer Without loss of generality, we assume
that retailera positions itself on the left-hand side of the existing ma(ke., z, < 0), then it is rational for
retailerd to position itself on the right. Otherwise, if retail@ipositions itself on the right half of the existing
market, (i.e.;x, > 0), then it is rational for retaileb to position on the left. The above position-then-price

game can be solved backward. The equilibrium is charaetbiiz Lemmad.
Lemma 4 When neither retailer decides to acquire information, aquis pure-strategy equilibrium exists.

1. The equilibrium positions are given by the pajy = 0, z; = SUH-L where

D 2 /94 18 + 62

The degree of differentiation js; — x| = 2(1 + u) — %.

3This is the case when retailkgoes right of retailer.. The equilibrium corresponding to the case when retaitgoes left of
retailera can be obtained by flipping all positions 180 degrees arobedertical axis.
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2. When the new market appears on the left-hand side, thélegumn prices are
. t(15418u—D)(6+ 6p — D)
Pq = )
27
t(3+ D)(6+6u— D)
27 ’
When the new market appears on the right-hand side, theileguih prices are
= t(15 4+ 12u — D)(6 4+ 6 — D)

and

Py =

. , and
27

. t(3+6u+ D)6+ 61— D)

Py = 27 '

3. The equilibrium profits are

. H(646p—D)[39+78u+40p* — 5(1 + p)D]
B 81

(6 46p— D) [346p+4p*+ (1+ p)D]

N 81 '

s , and

S|

s

In this case, both retailers are uninformed when choosiag fositions. The leader (retailey occu-
pies the center of the existing market while the followetditer b) positions beyond the limit of the overall
market. It can be verified that the differentiation here isager than that of cases AA and AU but smaller
than that of case UA. The positioning result here again atdi that the location uncertainty could be a
differentiation force. Similar to previous cases, we alsd fihat in equilibrium, increase in the size of the
new market leads to greater differentiation, higher priaes higher profits. In retailing markets, competing
“mom and pop” stores, independent coffee stores, and bo@ssare in line with this story because they
may know their potential market but cannot recognize spemfiations of consumers before deciding on

the place in which they are going to establish themselves.

3.3 The information acquisition equilibrium

We now compare the retailers’ payoffs to determine the nmagjeilibrium of the full game. The expected
equilibrium payoffs are summarized in TalileBased on Tablé, we can identify the retailers’ equilibrium

strategies at the information acquisition stage, whichheracterized in Propositich
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Retailerb

A u
A[FA+n7-C, B+ p)?’ -G,
Retailer FA+pP-C 21+ p)?
U | 263+ (6+50)° t(6-+6u—D)[39+78u+402 —5(1+1) D]
a 243 ) 8T ;
2A(3+40)° t(6+6p—D) [3+6p-+4p2+(1+4) D]
243 _ ]1

Table 1: Expected payoffs at information acquisition st@idee Sequential Case)

Proposition 1 There exist two cutoff level§; and N, such that in equilibriunt,

1. The leader acquires information about the new markethmeifollower does not ifi > Nq;

2. The leader chooses not to acquire information about tive market but the follower does ¥y <
< Ni;

3. Neither retailer acquires information about the new nearik . < N,, wherey = E[N].

[Figure 2 is about here]

Figure 2 provides a graphic illustration of Propositidn From Figure2, even when the information
acquisition is not costly, it is not always optimal for thenket leader to acquire information unless the new
market is sufficiently large (i.ex > N7). Acquiring information certainly leads to a better pasiiing strat-
egy. But, this information can be inferred by the competitpon observing the position. This free-riding
feature undermines the benefit of information acquisitidMoreover, if the location of the new market is
known (either the leader or the follower acquires the infation), the retailers can set prices more aggres-
sively to extract the consumers’ surplus. In return, théedentiation generated by the location uncertainty

of the new market reduces, intensifying the price comoetiti

Our analysis reveals that the above three economic formgsther with the first-mover effect, drive the

market equilibrium. When the new market size is small (ues; N-), both retailers have fewer incentives

= (C, and N> solves

8t(14+m)%  _ 2t(3+4p)(6+5m)°
9

2t(3+4)%
243 243

“The cutoff level N; uniquely solves
#(6+6p—D)[3+6p+4p®+ (14w D)] _
81 .
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to acquire information about the new market as the unredalveertainty acts as a differentiation force
and softens competition.In our model, the leader trades off the advantages of befiognted against the
disadvantages of revealing its information. Once the leadquires information, it observes the location
of the new market perfectly. The follower knows that the Eraldlas accurate information and chooses to
imitate and move closer to the leader. This reduces the dedmdifferentiation and intensifies competition.

The leader knows this and hence chooses not to acquire iafammmwhen the new market is not sizable.

As the new market size becomes moderately large (Ne.,< p < Np), the potential benefit of
acquiring new market information increases; however, #eeht is not sufficient for the leader to acquire
information since the leader dominates the existing makdtits main concern is to prevent the follower’s
free riding. The underlying drivers behind the leader aefitst-mover effect and concern of the follower’s
free riding. In contrast, a moderate size of the new marksifigcient for the follower to conduct research to
acquire new market information. The underlying driver nehthe follower is the better positioning effect.
Thus, the UA case emerges as the market equilibrium. Finalen the new market is very sizable (i.e.,
1 > Nyp), the leader’s benefit of acquiring new market informatiotpaces the disadvantage of information

leakage.

In the organic foods market, specialty stores are congidese¢he pioneer. Initially, specialty stores and
big-box retail chains can be considered equivalent to casaldur model. As the market grows, specialty
stores benefited from the first-mover advantage and capturaedrket share of over 60% in 1990s in the
US market Dimitri and Oberholtzer2009. In this period, it corresponds to case UA in our model. More
recently, when the organic foods market went mainstreambacdme very sizable, big-box retail chains

tried to enter this market more aggressively on a nationalescThe scenario then becomes case AU in

SFor instance, the entry behavior of independent coffeestor developing regions illustrates this finding.
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our setup, with big-box retail chains being the informed keateadef The market equilibrium of organic

foods is in line with our theoretical predictions.

3.4 Positioning in equilibrium

Here we further discuss how the equilibrium positions réac¢he location uncertainty of the new market.
To this end, we start with threseparatecases. First, in Case UU, both retailers are uninformed xéocese
its first-mover advantage, the leader (retailppositions at the center of the existing market (k€. = 0),
whereas the follower (retaildi) positions beyond the market boundary to avoid intenseepriompetition

6(14+p

(i.e.,ap = 800Dy The differentiation in equilibrium is given by the distariz; — | = 2(1 4 ) — 2

and this distance increases;abecomes larger.

In Case UA, the uninformed leader (retaitgrstays at the center of the existing market, z€.= 0.
The informed follower (retailel) observes the location of the new market, and it position$ at —(1+%)
or (1+ %“) when the new market appears on the left- or right-hand sapectively. In fact, the follower
positions further away beyond the market boundary comptaréde choice when it is uninformed. This
is because it anticipates that the leader will infer therimfation from its position and ultimately the price
competition gets intensified. To escape from this undelsirabtcome, the follower voluntarily stays far
away from the leader, and positions its(e%f + £) beyond the anticipated boundary of the new market.
Finally, in Case AU, the leader positions itself at the mdsative location while the follower positions
%(1 + 1) beyond the anticipated market boundary in view of price cetitipn. More specifically, the leader

positions atr; = —& or § and the follower positions &t + %) or —(1 + §) when the new market appears

5For example, one factor explaining Costco’s recent sudoesgjanic foods sales is its strategy to court a younger deaphic
(Gonzalez2015 while Whole Foods targets toward high-end consumers whorare affluent. Starting in 2016, Whole Foods is
building its new 365 stores which cater to younger and lefigeait shoppersKessler 2016). This new development shows that
nowadays, big-box retail chains are more informed aboubé&weconsumer trends and have become the leader in the ofgadi
market.
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on the left- or right-hand side, respectively.
[Figures 3 and 4 are about here]

Combining the equilibrium information acquisition stigies and the above positioning decisions, we
can then articulate the impact of location uncertainty ef tiew market on the positioning strategies. For
ease of illustration, in Figure3and4 we plot the retailers’ positions and differentiation vershe size of
the new market. We fix the transportation parameter 1 and acquisition cost’ = 1, and illustrate the

instance in which the new market appears on the right-hated si

As demonstrated in Figurésand4, when the size of the new market increases at arouadl, differ-
entiation experiences a non-trivial jump. This is becabsedllower is incentivized to acquire new market
information, and consequently, it voluntarily stays farasvirom the leader to avoid intense competition.
More interestingly, whem ~ 2.15, an increased market size can lead to a lower level of diffexon.
This downward jump arises because the leader finds it optionatquire new market information before
deciding its position. Since its decision clearly indicatee location realization of the new market, the
follower imitates by moving its position closer to the newrked. The stories of specialty stores vs. big-box
retail chains in organic foods market is in line with our fimgs. The pricing decisions follow closely the

positioning strategies.

4 Simultaneous positioning and information acquisition

This section carries out the equilibrium analysis on retailinformation acquisition and positioning de-
cisions under the simultaneous-move setup, which is ex@atpby XM and Sirius in the satellite radio
industry in the late 1990€5odes and Ofek003 and hardware giants in the current Virtual Reality market

(Roettgers2016. In this setting, both retailers first decide whether or twoacquire new market infor-
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mation and then determine their positions simultaneouslffer observing the positions, they set prices
simultaneously. By backward induction, we shall start wifth last stage in which the consumers make
their purchasing decisions after observing the prices asidipns. Then, we examine how the retailers de-
cide the prices given their positions, and how they choosi fositions given their information acquisition

decisions. Finally, we consider retailers’ decisions imitiformation acquisition stage.

Similar to the sequential game, there are also four possiiieomes in the information acquisition
stage where retailers make their decisions simultanepbet retailers acquire information (Case AA); one
retailer acquires information and the other does not (Cas®JA); neither retailer acquires information

(Case UU). We first characterize the equilibrium outcomesagh subgame.

4.1 Both retailers acquire information (AA)

If both retailers acquire information at the beginning,ythk@ow the location but not the exact size of the
new market prior to their respective positioning and pgaitecisions. Without loss of generality, we assume
thatx, < x, since the retailers’ equilibrium positions are “symmeétno matter where the new market
appears. We focus on pure-strategy subgame-perfect Nagheq of this position-then-price game. The
equilibrium solutions for Case AA are characterized in thiofving lemma.

Lemma 5 If both retailers acquire information at the beginning, aigue pure strategy equilibrium exists
for the position-then-price game.

1. The equilibrium positions are’ = —%, Ty = 3J§T“ when the new market appears on the left-hand
side, andr} = — 2+ 4% = 3£ when the new market appears on the right-hand side.
2. The equilibrium prices arg? = p; = 2% the equilibrium profits arers = 77 = 310" _ ¢

irrespective of the location of the new market.

AA

The equilibrium differentiation is given bA24 = |z — 2% = 2(1 + p), which is greater than

that of the sequential AA case. This means that when botliewtare informed, they position further
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apart under simultaneous positioning than under sequigrdstioning. This result reflects the fact that,

not knowing the competitor’s position, both retailers cé®ao position far apart to avoid the fierce price
competition. Consequently, the price competition turnstolbe less intense when positioning decisions
are made simultaneously than sequentially. Similar to duygiential-move setup, in equilibrium, increase
in the size of the new market leads to greater differentiativgher prices and higher profits. By examining
equilibrium prices, we find that equilibrium prices increanore rapidly in simultaneous positioning than

their counterparts in the sequential-move setup owinggdhbéri differentiation.

4.2 Neither retailer acquires information (UU)

If neither retailer chooses to acquire information at thgifi@ing, no retailer knows the location of the new
market while making positioning decisions. However, wauass that retailers’ pricing decisions are made
after they have the complete information about the locatibtihe new market. Without loss of generality,
we assume that, < x; since the retailers’ equilibrium solutions are “symmeétmo matter where the
new market appears. We again focus on pure-strategy subgearfeet equilibria of this position-then-price

game. The equilibrium results are given by the following hem

Lemma 6 When neither retailer acquires information at the begimmnia unigue pure strategy equilibrium
exists for the position-then-price game.

9+18u+10p> % _ 9+18u+10p2
— M 2 ’andxb — 2 2

1. The equilibrium positions are’ = () (15 0)

2. The equilibrium prices arg;, = t(3+4“)1(g(4{i%+10“2) o t(3+2“)1(§(4{i%+10“2) when the new market
appears on the left-hand side; and vice versa when the newenappears on the right-hand side.

- . . 2)2 2\2
The equilibrium profits arer* = %, T = %.

. . . .. . . 9118 10 2 . .
The equilibrium differentiation is given bAUY = |z} — z%| = W, which is greater than
that of the sequential UU case. This again shows that badfileet position further apart in simultaneous

positioning than in sequential positioning. Within the sltaneous-move setup, differentiation is greater in
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) L. uu * * *
case UU than in case AA. In addition, one can check ﬁ%ﬁtﬂ > 0, d;;; > 0, Cﬁ% > 0, C% > 0, and

«
dmy

7 > 0. Therefore, in equilibrium, increase in the size of the newkeleads to greater differentiation,

higher prices and higher profits.

4.3 Only one retailer acquires information

Now suppose that only one retailer has acquired informatif@mhbecomes informed. The information acqui-
sition decision is publicly observable, but the outcomeriggbely known to the informed retailer. Again, we
consider the position-then-price game: retailers firsuimmeously choose their positions and then decide
their prices. In the positioning stage, information is amgyetric: the informed retailer knows the location of
the new market but the other retailer doesn’t. The uninfarmetailer makes positioning decisiex ante

In the pricing stage, both retailers know the positions &eddcation of the new market.

We now consider AU, where retaileracquires information and retailérdoes not. Case UA can be
analyzed exactly the same with roles switched betweenleetaiand b. In AU, retailer a has acquired
information at the beginning. Because of the unobservalieome, retaileb faces arex postinformation
asymmetry vis-a-vis retailer. From retailerb’s perspective, iex postfaces two possible types of retailer
a: the type that observes the new market on the left-hand Sigee(L), and the type that observes the new

market on the right-hand side (Type R). We summarize outteebalow.

Lemma 7 When retailera decides to acquire information at the beginning but retabieloes not, a unique
pure strategy equilibrium exists for the position-theieprgame.

1. The equilibrium position of retailet is 2; = — 2% when the new market appears on the left-hand
side, and isr}; = 2t when the new market appears on the right-hand side. retaieequilibrium
positions arer; = 0 in both scenarios.

2t(3+4pu)2 2t(34+44) (6+5p)
27 27

2. The equilibrium prices are@? = and p; = ; the equilibrium profits are

3 3 2 . .
= 2B ¢ andrg = 2O Hirespective of the location of the new market.
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Similar to that in the sequential-move case, the informedilez positions beyond the limit of the
existing market, while the uninformed retailer positiotighee center of the existing market. However, the
differentiation is greater here than in the sequential Ageca his again shows that price competition is less
intense when positioning decisions are made simultangthesh sequentially. In addition, by examining the
equilibrium positions, we find that when the size of the newkmibecomes larger, retailer(the informed
retailer) positions on the same side of the new market bthiduaway from the center of the existing market.
Hence, in equilibrium, increase in the size of the new maldads to greater differentiation. In addition,
it can also be easily verified that increases in the size ohdve market lead to higher prices and higher

profits.

4.4 The information acquisition equilibrium

After characterizing the above pricing and positioningt&gies in each subgame, we then return to the
information acquisition stage. We summarize the payoffalbpossible outcomes at the information ac-
quisition stage in Tabl@. From the above payoff matrix, we can find the equilibria &f fall information
acquisition game by comparing the payoffs between two asEgA or U). The equilibrium of the simul-

taneous information acquisition game is demonstratedopdition2.

Retailerb
A u
3t(1+p)” 2(3+40)°

A TB_C’ —o3 —0,2
Retailer 3tA+W)” W

U 2t(3+4p)(6+5u)? t(9+18u+1047%)2
¢ 243 ’ 108(1+p)
26+4)° o | HOHI8F10u%)

243 108(1+4)

Table 2: Expected Payoffs at Information Acquisition Stébiee Simultaneous Case)

Proposition 2 The state that neither retailer acquires information abth& new market is the unique pure-
strategy equilibrium in the simultaneous information aisgiion stage.
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It seems intuitive that superior market information wouldega retailer competitive advantage over
its competitor. However, this proposition shows that ifaflers cannot endogenize timing of positioning
decisions and have to choose positions simultaneouslyjriragi new market information would not gener-
ate more benefits. Because in such scenarios, there is rerdbgulin either positioning or pricing stage.
Intuitively, the underlying driving forces behind the twetailers are symmetric and so are the equilibrium
results. Because there is no first-mover or free-ride effetailers are most concerned with alleviating the
direct competition, as demonstrated by greater diffeatioti in UU than in AA and AU. This is especially
true in our model since price competition under quadragingportation costs is fierc@gbuchi and Thisse
1995. By acquiring no information and staying uninformed, fleta position far apart from each other and
hence soften price competition. This observation is in Vi previously known results that uncertainty

increases the degree of differentiation (for exam@lasado-lzag&200Q Meagher and Zaung2004).

5 The timing decision: Sequential or simultaneous?

According toTabuchi and Thiss€1995 and Lambertini (1997, the choice of either simultaneous or se-
quential play should be part of retailers’ decisions. Cdesng both simultaneous and sequential-move
games allows us to explore how uncertainty would affectilegta timing decisions and to uncover addi-
tional insights from their choice of roles given endogenpasitioning. A retailer with market information
may want to delay its positioning time to trade off the adeges of moving first against the disadvantages
of publicly revealing its choice, whereas a retailer withmarket information may choose to decide on its
position earlier to preempt the market. We now investighderétailers’ timing decisions and the respective
benefits of sequential and simultaneous positioning arwtrimdition acquisition. For ease of illustration, we

fix the transportation parameter= 1 and acquisition cost’ = 1.
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5.1 The follower’s choice

We first compare the follower’s expected profits in both gatoesee whether it should wait (sequential po-
sitioning) or make its positioning decision earlier (sitameous positioning). The results are characterized

in Figure5 and summarized in Propositich

[Figure 5 and Figure 6 are about here]

Proposition 3 The follower will always be better off by making its positr@ndecision earlier(from se-
quential to simultaneoysand the benefit of doing so increases as the size of the nevehiackeases.

In our model setting, we find that the follower will always leéihfrom making its positioning decision
earlier. This result is in line with the typical disadvargagto a follower, particularly because it loses a
significant market share as a result of positioning itsetrahe leaderl{ieberman and Montgomeyi988
Kerin et al, 1992. As Figure5 depicts, the benefit of positioning itself earlier increagsdth the size of the
new market. However, in reality, followers, especially drbasinesses, may not have the technological or

informational capability to position themselves earlier.

5.2 The leader’s choice

Now we compare the leader’s expected profits to determinghghé would be beneficial for it to delay its

positioning decision. The results are characterized inf€if§ and summarized in Propositighn

Proposition 4 The leader is better off by delaying its positioning decigiitom sequential to simultaneous
when the size of the new market is sufficiently large.

Proposition4 suggests that being the leader does not always result itegneafits. The outcome
depends on the size of the new market and the retailers’nrabon acquisition strategy. Recalling the

retailers’ positions in equilibrium, retailer positions itself further away from the center of the exigtin
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market in the simultaneous-move setup compared to the sggumove setup. By contrast, retailér

positions itself closer to the center of the existing markehe simultaneous-move setup.

As shown in Figure, in equilibrium, differentiation increases as the sizehaf hew market increases.
Differentiation is greater in the simultaneous-move sdéhgn in the sequential-move setup. As a result,
price competition is less intense when positioning denisiare made simultaneously than sequentially. In
the sequential-move setup, taking into account the sizeeohéw market, differentiation shows an upward
jump if the follower is informed and a downward jump if the diea is informed. As we have discussed,
when the size of the new market increases to arqued1, differentiation experiences an upward jump and

wheny =~ 2.15, differentiation experiences a downward jump.

[Figure 7 is about here]

The intuition is as follows. When the size of the new marketuficiently large, the leader is incen-
tivized to acquire information about it. The follower obges this information and imitates the leader’s
move by positioning itself closer to the location of the leadThis imitation reduces differentiation and
profit, which encourages the leader to delay its timing oftpmsng to prevent the follower’s imitation. It
trades off the advantages of moving first against the disddgas of revealing its position. As a result, it

prefers a simultaneously-timed positioning.

On the contrary, when the size of the new market is relatigetall, the leader has less of an incentive
to acquire information and therefore may not be better mémd than the follower. As such, the follower is
less likely to imitate the leader. Since the leader is exttitb choose its position first in the sequential-move
setup, it will occupy the center of the market (i.e., the #xgs market without information or the overall
market with information) and capitalizes on its first-mowelvantage. In this situation, the first-mover

advantage in the sequential-move setup greatly exceedsetiedits of differentiation in the simultaneous-
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move setup. The leader therefore prefers a sequentialgiofipositioning.

6 The impact of new market size uncertainty

Until now, we consider only the uncertainty of location, sizie, of the new market in our analysis. The main
reason for skipping the size uncertainty was mathematiaatability. This section extends our analysis to
numerically examine how size uncertainty would impact oaimresults. In order to avoid computational

difficulties arising from different levels of informatiornwe assume that acquiring information about the
new market enables the retailers to resolve the locatioertaiaty, but not the size uncertainty. This is a
reasonable abstract representation of reality. For ex@mgien chain stores expand into a virgin market

such as a new workplace or residential area, they know tlagitocof this new market but not its exact size.

We first compare the retailers’ profits to determine the nmagyailibrium of the sequential-move game.
For ease of illustration, we fix the transportation paramete 1. Since there is no closed-form expression
for certain subgames, we numerically examine the equalibyi fixing the size uncertaintys| at various
values. The market equilibria at various size uncertangehibit similar pattern as in Propositidn We

illustrate here graphically two examples £ 0.125 ando = 0.25).
[Figures 8 and 9 are about here]

Both Figures3 and9 show that there exist two cutoff leveld’{, N, or N, N, ), such that in equilib-
rium, the leader acquires information but the follower doesif 1 > N, or 4 > Nj; the leader chooses
not to acquire information but the follower doesNf, < 1 < Ny or N, < u < N;'; and neither retailer

acquires information ifs < Ny or i < N, .

These results are generally in line with PropositionHowever, by comparing Figurésand9, we

notice that there is some subtle difference. The AU regioimks upward as the size uncertainty increases.
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This is more pronounced when the new market size is expeztagigmall. This shows that more uncertainty
in the new market size makes the leader less likely to acipfioemation, especially when the market size
is not expected to be sizable. This is in line with known rethat uncertainty is a differentiation force in

Hotelling-type models with quadratic transportation sost
[Figures 11, 12 and 13 are about here]

We then discuss how the equilibrium positions and difféatiains react to the size uncertainty of the
new market. As shown in Figurésand9, depending on how large andC' are, either UU, UA or AU
could emerge as the market equilibrium. For ease of illtisttawe fix the acquisition cost’ = 1. For
o € [0,0.5], UU emerges as the market equilibrium whers relatively small (¢ < 1); UA emerges as the
market equilibrium when becomes moderately large (approximatély: p < 2.3), and whery is very
sizable {4 > 2.3), AU turns out to be the market equilibrium. We describe ¢htsee possible equilibrium
cases: UU, UA and AU in which the expected values of new meskat are taken at 0.5, 1.5 and 2.5,
respectively, graphically in Figureisl, 12 and13. We observe the same pattern as in the case of null size
uncertainty. In Case UU, the leader (retail@mpositions at the center of the existing market to exerdse i
first-mover advantage while the follower (retailgrpositions away from the leader to avoid intense price
competition. In Case UA, the uninformed leader (retailpstays at the center of the existing market and
the informed follower (retaileb) positions further away from the leader compared to theaghaihen it is
uninformed. In both cases, the follower positions furtheayas the size uncertainty increases. As a result,
the differentiation increases asecomes larger. Finally, in Case AU, the leader positisefiat the most
attractive location while the follower positions closethe leader compared to its position in Case UA. This
result occurs because the leader finds it optimal to acqufioemnation and to know the exact location of the

new market, while the follower imitates by moving the pasiticloser to the new market.
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7 Conclusion and Discussion

This paper investigates competing retailers’ strategiesnéw market research and positioning of stores
and/or products in a duopoly setting. The new uncertain etaréin be either a left-hand or a right-hand-

side extension of the existing market. If the retailers satjally conduct market research, neither retailer is
adequately incentivized to do research to acquire infdomatbout the new market when the potential new
market is small. As the size of the new market grows, the fiadlois induced to do such research. When
the new market is very sizable, the leader conducts reseaitknows the new market’s location while the

follower free-rides. An increase in the size of the new miadam lead to either an upward or a downward
jump in product position differentiation, and its influenzan be non-monotonic as information acquisition

is endogenous.

If retailers would conduct market research simultanequblgy are most concerned with alleviating
the direct competition and hence decide against acquirgvg market information even when the cost of
doing so is low. We also observe that differentiation is gge#n the simultaneous-move setup than in
the sequential-move setup. We further numerically exarttireémpact of size uncertainty on information
acquisition and positioning decisions and find that wheinfagreater uncertainty, the retailers position

themselves further apart.

Our findings carry several implications for retailing maeegy provided that our position-then-price
framework applies to the introduction of new products, estorand positioning, and geographic location.
First, our analysis suggests that when retailers enter trgahsimultaneously, unless the new market is
very sizable, it is beneficial for a retailer to decide on neaositioning without acquiring new market
information beforehand. On the other hand, it would be beirafior managers to conduct market research

in large niche markets. If retailers enter the market seiiglgn the first-mover has an advantage, but it
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attracts imitators, and as a result, the advantage may staiswas the market grows. Our model predicts
that when the new market is sufficiently large, an informexdlér may benefit from delaying its positioning

to avoid the disadvantages of revealing its choice earlier.

Second, in terms of geographic location, market researdtpasitioning decisions are clearly crucial
to retailers. Our analysis reveals that when facing moretainty, the retailers position themselves further
apart and thereby increase the differentiation betweanpgheduct offerings. As products are more distinct
from each other in the simultaneous-move setup, retathemmselves become more differentiated to soften
the horizontal competition. In a sequential-move setup, diiference in timing of product availability

provides another dimension in which retailers can difféat@ themselves.

Finally, in a channel context, when upstream suppliersyqaore differentiated products, competition
at the downstream level is likewise reduced. As suppliensmi@oduce their products either simultaneously
or sequentially, retailers should collaborate verticaliyh manufacturers to effectively communicate and
distribute their products to end customers. The retaileustralso develop sales strategies accordingly,
including retail pricing and promotion, and perform salesetasts based on the characteristics of their

products and consumers.

This paper can be extended in several directions. Firstuirframework, we assume that acquiring
information about the new market enables a retailer to vesohcertainty in terms of its location but not
its size. This assumption is made in the interest of sintglies different levels of information on market
size add another dimension of the informational gap betwetilers. Nevertheless, the issue merits further
exploration. Second, for mathematical tractability, weenéimited our discussion to two retailers. The
presence of additional retailers would inevitably lead tr&intense competition, and it is therefore possible

that the simultaneous-move setup could be preferable srsthiation as its greater differentiation can limit
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horizontal competition. Third, in a supply chain contextthe market research and product positioning
decisions are made by manufacturers, it is therefore istiageto explicitly model retailer behavior based
on the decisions taken by manufacturers. Finally, our madslimes a single-period model with multiple
decision stages. In reality, competition between remitdten consists of multiple periods, which could be

another future research direction.
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Appendix: Online Supplements

Proof of Lemma 1. We illustrate the solution procedure backward with pgcdecisions at first and then
positioning decisions. Because both retailers know thatioo of the new market prior to their respective
positioning and pricing decisions, there is no ambivalemgmrding where the new market would appear
but the prices are set before the exact size of the new magketniies known. In equilibrium, both retailers’
prices and profits are exactly the same no matter where thenasket would be located, and the retailers’
equilibrium positions are “symmetric” in the two possibtecations of the new market. Hence, we only

discuss the scenario where the new market appears on thmfeftside in detail.

We start with retailers’ pricing decisions. Because theailets decide prices simultaneously, we solve
the first-order condition ;i = 0 and 3%2 = 0 simultaneously to obtain the following pricing reaction
functions of retailers:

. tlrp—zr)3+4u+ xR + 1) t(rg —zp)(34+2u—xr —xL)

= , andpr = .
pL 3 PR 3
. e 92 o a27r . 1 . ..
The corresponding second-order condltu%u% = Bp‘f’f = =) < 0, hence the optimal pricing

equilibrium solution is unique. Pluggingr, andpy into the expressions of expected profits results in

t(mR — xL)(3 + 2u — TR — wL)2
18

R trxr —xp)(3 +4u+xr +21)?
L= 18

—C, and7g = - C.

We then discuss retailers’ positioning decisions. We fiostsider retaileb’s positioning decision. If
retailer b goes right of retailern, then retailers is R and retailer is L. Given retailera’s position atzy,

(i.e.,z, = x), retailerb choosesri to maximizewr. The first-order condition for profit maximization

O

om — Tk — () yields two roots:3 + 2u — z, and 3t24tZe The first root leads to zero profit and hence
oxy, 3

dzr
we obtain the solution a8, = zy = 2t24t%s_ |ndeed, the second-order conditio%z% evaluated at the
b

second root (j.e.324+2a) yiglds — {3+2u=2a) () hence we knowi, = 3+24+2a i Jocal optimum. In
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addition, retaile’s expected profits at two boundary points (i®, = =, andz, = 3 + 2u — z,) are both
zero excluding the constant ter Therefore, retailet’s positioning solution®*24+2e (denoted agf

is optimal and the corresponding optimal profigf§=2=222)> _ ¢ (denoted ag/?). Similarly, if retailer

b goes left of retailen, we obtain the optimal position éi% = —M‘% and the corresponding optimal
profit aszl — 26420 _ &0t can be easily verified that* > 7F whenz, < —%; and#f < 7%

whenz, > —%. Therefore, ifz, > —3, retailerb chooses to go left of retailer, if z, < —7%, retailerd

chooses to go right of retailer.

We then discuss retailers positioning decision. If retailex chooses to bé (hence,z, < —3), it

incorporates the positioning reaction function of retalethat is,zf = 7z = 2+24t% into the profit

function?,, and getss, = 2(G+2u=20a)(6+Tux200)" _ ' Therefore, retailen’s problem is
o 2t(3+ 2u — 21,)(6 + Tu + 2z,)? .
max m, = (34 2u = 220)(6 + Tu + 224) —CSUbjeCtt(]zaﬁ—E. (1)
243 2
We obtain a unique solutiornk = 0,2, = —5. We can verify that this is indeed a maximizer as it is feasible

and optimal. Similarly, if retailer. chooses to bét (hencer, > —3), we find that retailen’s optimal
decision is to position at-5. Therefore,z; = —5. Pluggingz; = —3 back into retailen’s positioning
reaction functions, we obtair; = 1 + % if retailer b goes right of retailer, andz} = — (1 + 3) if retailer
b goes left of retailew. According to the tie-breaking rule, we obtain retaibés equilibrium position as

rp=1+3.

Substitutingz andx; into the respective expressions of prices and profits, waimltiie equilibrium

prices and profits of retailer andb as follows:

L At +w)? , 2t(1+w)?

D=y BT T
8t(1 3 2t(1 3
71227( ;—u) —C,m = ( ;—u) —C.
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When the new market appears on the right-hand side, we caatrége above solution procedure. We
obtain the equilibrium positions of retailessandb asz}; = 4, andz; = —(1 + §). The equilibrium prices
and profits of retailers andb are the same as those in the scenario when the new marketrsopethe

left-hand side

Proof of Lemma2. The positioning interaction in AU is a game of incomplet®imation in which the
second mover (retaildr) infers the information of the first mover (retailey from its positioning decision.
Hence, the solution concept is that of Bayesian equilibridrhe proof proceeds as follows: we first use
the sub-game perfect equilibrium as the equilibrium cohcefhen we show that the subgame perfect
equilibrium derived is actually the unique Bayesian equilim. We only discuss the scenario where the
new market appears on the left-hand side in detail. The sicemdnere the new market appears on the

right-hand side can be handled similarly.
We start with retailers’ pricing decisions. By solving thesfiorder conditiong™= = 0 and 4™ = 0
PL PR
simultaneously, we obtain retailers’ pricing reactiondtions as follows:

. ter—2z)B+4u+axp+r) t(xr —2r)(3+2u — xR — 1)

= ,andpp = .
pL 3 PR 3
. .. 92 o 82 o 1 . ..
The corresponding second-order condﬂn%l% = a;:%f = =) < 0, hence the optimal pricing

equilibrium solution is unique. Plugging, andpy into the expressions of expected profits (excluding the

constantC') results in

2 = t(rg — xL)(3+4u+xR+xL)2’ andp — t(xr —xr)(3+2u —zp —wL)2'

18 18

We then discuss retailers’ positioning decisions. We fiostsider retaileb’s positioning decision. If
retailerb goes right of retailer, then retailers is R and retailer is L. Given retailera’s position atzy,

(i.e.,z, = z), retailerb choosesrr to maximizewr. The first-order condition for profit maximization
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g—jz = J2& = 0 yields two roots:3 + 2u — x, and #2422 The first root leads to zero profit and hence

we obtain the solution a8, = zy = 2t24t%s |ndeed, the second-order conditio%z% evaluated at the
b

second root (j.e 224t yields — H3H2U—te) () hence we knowi, = 22442 i local optimum. In

addition, retaile’s expected profits at two boundary points (i®, = =, andz, = 3 + 2u — z,) are both

zero. Therefore, retailéf's positioning solutionm% (denoted a§§) is optimal and the corresponding

optimal profit isw (denoted a§§). Similarly, if retailerb goes left of retailer:, we obtain the

. .. R B . . o 3
optimal position agtl = —3+4=22 and the corresponding optimal profita§ = 2(Gut2ra)” 1t can
be easily verified that* > 7/ whenz, < —%; and#f < 7} whenz, > —%. Therefore, ifz, > —%,

retailerb chooses to go left of retailer, if z, < —5, retailerb chooses to go right of retailer.

We then discuss retailers positioning decision. If retailex chooses to bé (hence,z, < —3), it

incorporates the positioning reaction function of retatiethat is,i{f = IR = 3”“%, into the profit

2t(34+2u—224) (6+7Tu+2z4)?

function7;, and getsr, = 513 — C. Therefore, retailet’s problem is
. 2t(3+2u—2 22,)? _
243 2
We obtain a unique solutiornk = 0,2, = —5. We can verify that this is indeed a maximizer as it is feasible

and optimal. Similarly, if retailer. chooses to bé? (hencer, > —35), we find that retaile’s optimal

decision is to position at-5. Therefore,z; = —5. Pluggingz; = —5 back into retailei’s positioning

reaction functions, we obtairj = 1+ % if retailer b goes right of retailer, andz; = —(1 + 3) if retailer

b goes left of retaile. According to the tie-breaking rule, we obtain retaibés equilibrium position as
rp=1+3.

Substitutingz; andz;, into the respective expressions of prices and profits, waimltie equilibrium
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prices and profits of retailer andb as follows:

. At 4+w)? 0 2t(1 +u)?

Py BT T
8t(1 3 2t(1 3
o MW Mty

Now we show that the subgame perfect equilibrium derivectigadly the unique Bayesian equilib-
rium. The positioning interaction in AU can be modeled asfthiewing game: Nature first decides which
side the new market would appear and retaildsecomes informed after acquiring information. Nature
chooses left new market with probability 0.5 and right newkaawith probability 0.5. Then retailer
decides whether to position to the LEFT or RIGHT of the ermigtmarket center. Accordingly, we refer to
retailera as LEFT if it positions to the LEFT of the existing market aarand RIGHT if it positions to the
RIGHT of the existing market center. If retaileris of LEFT type, it can choose a point(< 0) on the
Hotelling line; if retailera is of RIGHT type, it can choose a point(> 0) on the Hotelling line. Retailer
b observes retaileti’s position and then chooses its position: either to thedeftight of retailera. The

extensive-form representation of the positioning gameédsiped in FigurelO.
[Figure 10is about here]

Consider the case where retaiteis of LEFT type. For any giver, (< 0) by retailer a, retaileb
believes that the new market appears on the left-hand sicgording to the tie-break rule, retailechooses
to go right of retailer and sets its position éﬁ?gﬂ When retailer does not cheat, it chooses its position
atz, = —% and expects to receive a profitgrflgr—“)3 — C. When retailew cheats, there are two scenarios.
First, retailera positions at a point that is different from% but in the same side of the new market, i.e.,
rq <0, z, # —4 and the new market appears on the left-hand side. Thenleretaéxpects to receive a

N _ 2 .
profit 7, = 2E+2u_2ra)((1Tut?ra)” _ ¢ |t can be shown that, decreases in, when—4 < z, < 0
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and increases im, whenz, < —%.7 Hence, retailer has no incentive to deviate to any other point that is
different from—% in the same side of the new market. Then, we check whethelereichas the incentive

to deviate its position to the opposite side in attemptingeind retaileb a wrong signal. Suppose the new
market appears on the right-hand side but retailehooses its position at, < 0. Although retailerb
believes the new market appears on the left-hand side, éHardiak rule drives it to go right of retailer
and hence cover a bigger market segment. Obviously, netadennot be better off by deviating its position
to the opposite side. Hence, we have shown that when retaiteof LEFT type, it chooses not to cheat
and set its position at, = —4. Similarly, we can also show that when retaiteis of RIGHT type, it
chooses its position at, = &. In summary, retailea’s strategy of positioning at the expected center of the
overall market results in higher expected profit than thadesfiating its position to any other point on the
Hotelling line. In this sense, the location of new market &d@ known to retaileb after observing retailer

a’'s position.

Therefore, the tie-break rule described in Definitibserves as a suitable refinement that imposes
restrictions on off-equilibrium beliefs and hence mukigquilibria can be ruled out. A unique Bayesian

equilibrium (indeed, it is the subgame perfect equilibrjuzan be derived]

Proof of Lemma 3. Denote the location of indifferent consumerzaswhen the new market appears
on the left-hand side andz when the new market appears on the right-hand side. The deozanbe

calculated as follows:

The new market appears on the left-hand sitte demand of retailek andR areD;, = 7, + % + N

andDg = % —Tr.

"Itit true since when-£ < z, < 0,

% = — 2L (Tu® + 6u + 1234 + 16uza + 42)) < — 35 (Tu” — 282%) = — 2L (u + 2z4) (u — 224) < 0,
and whenz, < —£,
970 = _2L(Tu® + 6u + 1234 + 16uxq + 422) > — 2 (Tu”® — 2822) = 2L (224 + u) (224 — u) > 0.

Oxq
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The new market appears on the right-hand sithe demand of retailet andR areD;, = 7 + % and

DR:%+N—§R.

Retailera chooses its product position based on its expected profiailReh becomes informed after
acquiring information. Given retailers position, retailel would choose to go either left or right of retailer
a. It can be verified that when the new market appears on théndeftl side, retaileb would choose to
go left of retailera and hence retailes is R and retailen is L. Their prices are denoted by and p?,
respectively. Similarly, it can be verified that when the maarket appears on the right-hand side, retailer
would choose to go right of retailer, and hence retailet is L and retaile is R. Their prices are denoted

by pZ andpf?, respectively?

In the positioning stage, retaileracts based on its expected profit and choase® maximize

~

ma = 5(3 — To)p] + 3[(Tr + 5P,
After observing the location of the new market and retailsiposition, retaile will set xg to maxi-

mize E[(Z1, + 4 + N)pL — O] if the new market turns out to be on the left-hand side, and3¢6 maximize

E[(3 + N — Zg)pl — C] otherwise.

In the pricing stage, both retailers choose prices simetiasly after observing positions. The profit

functions for pricing decisions are as follows:

The new market appears on the left-hand sRetailera chooseg’ to maximizer, = E[(% —z1)pk,

and retaile> chooseg} to maximizer, = E[(Z1, + 3 + N)pl — C].

The new market appears on the right-hand siBetailera chooseg? to maximizer, = E[(Zr +

8When the new market appears on the left-hand side, retadeuld choose to go either left or right of retaiker Similar to
what we have done in Proof of Lemnaby comparing retaileli's expected profits between the two scenarios, one can aasify
that retailerb would choose to go left of retailer when the new market appears on the left-hand side. Similatgilerb would
choose to go right of retailer when the new market appears on the right-hand side.
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$)pk], and retailet choose/* to maximizer, = E[(3 + N — Zg)pft — C].

Similarly, this position-then-price game here can be sbly backward induction. We first consider
retailers’ pricing decisions. As before, we solve the fosler conditions for profit maximizatiogg—z =0
and 3—;? = 0 simultaneously to get the following pricing reaction fupnaos of retailers. When the new

market appears on the left-hand side,

o twa—af) B2 -z —af) o Hze—af)(3+ 4+ za + af)
Pqg = ) andpb - .
3 3
827r;, o 1
The corresponding second-order Condltl%%% 9GL) ~ea—al) < 0 since in this case we have

z} < z,, and hence the second-order conditions for profit maxircizare satisfied.

When the new market appears on the right-hand side,

t(zl —2,)(3 +2 R t(zl — 20) (3 +4p — x4 — af
5 — (zy — za)( 2M+xa+xb),andﬁ§: (zy — za)( ‘1'3# Zq xb).

The corresponding second-order condltl%gég— 7”;2 = ! oy < 0'since in this case we have
a—%p

zf! > z,, and hence the second-order conditions for profit maxincizatre satisfied. Pluggingf, p., pZ

andp?® , into the expressions of retailé’s profits, we get

g Hxe—2b)B+ 4+ x4+ 2k)?

o , anap _ MoF = )Gt o

18 18

- C.

~L
Then, we consider retailéis positioning decisions. Solving the first-order condit%’;% =0, we get
b

& = — 2t~ and the corresponding profitig = 2342’ _ ¢ similarly, solving the first-order
R
condition 97 = 0, we getzf = *4+% and the corresponding profitig = 2342wl 22a)* _ (.

Now, we consider retailet’s positioning decision. Recall that retailes expected profit for position-

~

ing can be expressed as = 3((3 — Z.)pL] + 1[(Zr + 3)pL]. Substitutingp?, p¥, pZ, pit, 2L, andzft
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into this profit function, we get

~

T = 553+ 4)(6 + 5p)* = 12(3 + 2p1)zg].

The first-order conditio jz = —2(3 4+ 2p)z, = 0, and hence we obtain a unique solutian= 0. The
corresponding second-order conditi%zg% = —%(3 + 2u) < 0 holds. Hence, the equilibrium position of
retailera arex, = 0. Substitutingz;; = 0 into the expressions aff’ andz/*, we getz} = —% when the
new market appears on the left-hand side and-= % when the new market appears on the right-hand

side. Finally, we can substitute;, andz; back into the expressions of respective prices and profis an

obtain the equilibrium prices and profits as stated in themeni]

Proof of Lemma 4. Let retailers position their products af andx;. Without loss of generality, we
assumer;, > x, and the marginal consumer who is indifferent between bufrimm either retailer is located

~  Po—patt(zi—a?)

atr = S When the new market appears on the left-hand side, the deofaatailersa andb

areDL =2 + % + N andDbL = % — Z. When the new market appears on the right-hand side, therdema
of retailersa andb are DY = z + 5 and D} = § + N — Z. Denote byp’ andp/ retailersa’s andb's
respective prices when the new market appears on the left-side and denote ky/f andpf retailersa’s

andb’s respective prices when the new market appears on thehagid side.
In the positioning stage, retaileracts based on its expected profit and choase® maximize

11 L1 1,

After observing retailet’s position, retaile will choosex;, to maximize

m = Blg(g — 2ok + (5 + N ~ 2] (4)

N[ —

In the pricing stage, both retailers know the location of ieev market and choose prices simultane-

ously. The profit functions for pricing decisions are asdaié:
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The new market appears on the left-hand sRetailera chooseg? to maximizeE[(Z + 1 + N)pk],

and retaileb choose9f to maximizeE[(3 — Z)pf].

The new market appears on the right-hand siBetailera chooses?’ to maximize E[(Z + %)pff],
and retaileih choose®? to maximizeE(% + N — 7)pf]. Using backward induction we derive the optimal
product positions, prices and profits. As we mentioned leef@tailera moves first. After observing retailer
a’'s position, retaileb would choose to go either left or right of retailerOne can verify that retailérwould
go right if retailera’s positionz, < 0 and go left if retailera’s positionz, > 0 by comparing retaileb’s
expected profits between the two scenarios. The equilibiiuome scenario can be obtained by flipping all
positions in the other scenario 180 degrees around theakatkis. This indeed leads to the same expected

equilibrium prices and profits. Hence, we illustrate herly dne scenario when retailer positions on the

left-half of the existing market (i.ex, < 0) and retailetb goes right of retailet.

1) Pricing decisions:

Because retailers decide prices simultaneously, we sé/érst-order condition ;jz =0 andg—g =
0 simultaneously to get the following pricing reaction funos of retailers. When the new market appears

on the left-hand side,

ﬁaL _ t(zp —xa)(3+4,u+:na+mb), andﬁf _ t(xp — 24)(3 4 21 — 4 —xb).
3 3

When the new market appears on the right-hand side,

p ta —2) (34 20+ 70+ 34) Hay — 2a)(3 + 4 — w0 — 1)

= , andplt = .
The corresponding second-order conditions in both scenéuirn out to be@;pi; = %2—;; = —W <0,
a b a

and hence the second-order conditions for profit maxinunadire satisfied.

2) Positioning decisions:
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Now we study the positioning problems.

Retailerb’s positioning decision:

PluggingpZ, pf, pL andpft into (4), we obtain retaileb’s expected profit for positioning decision

N _ 2 e Y o " .
asm, = Moo ral00"46uE 2y —va)t(8—rv—te)]] Gjven retailera’s position atz,, retailerb choosest, to

maximize,. The first-order condition for profit maximizatig}f2 = 0 yields z, = (E46p—ze—B) '\where

B = /6u%+ 6u(3 — 2z,) + (3 — 22,)2. The corresponding second-order condition can be verified t

hold within the feasible region.

Retailera’s positioning decision:

Plugging 7, together withpl, pZ, pL and p, into (3), we obtain retailer’s expected profit for
positioning decision as

(646 — 4z, — B)[(15 + 150 + 22, — B)? + 9u?]
Tgq = )
486

whereB is defined above. Retailerchooses position, < 0 to maximizer,. So retailera’s optimization

problem is

(6 + 6p — 4z, — B)[(15 + 154 + 22, — B)? + 9p?]

486 ®)

maxm,=

subject tax, < 0.

The KKT conditions for the problem irbf are

OL(xq, \)
Oz,

=0,\>0,9(z,) <0, andAg(z,) =0,
where L(z,, A) is the Lagrangian defined dgz,,\) = 7, — Ag(z,) andg(z,) = x,. By solving the
KKT conditions, we obtain the solution,, = 0.We can verify that the second-order conditi%@f <0

when evaluated at, = 0. So, the solution is a local maximum. In addition, the nogatwity of demand
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_ 36+57u+23p>

imposes a lower bound on,, that isz, > pESTON

. Also, the non-negativity of demand imposes an

upper boundsug—“ on z,. Since the upper bound is greater than 0 and hence is ignoreccawshow that

7. is larger atr, = 0 than atz, = — 4B Therefore, retailer’s optimal position isz; = 0.
TR - Har T ; : : 646u—D
Pluggingz;; = 0 back into retailerb’s positioning reaction functions, we obtairj = ~—5—, where

D = /9 + 18 + 6.2

Substitutingz; andx;, into the expressions of respective prices and profits, wailtiie equilibrium

prices and profits of retaileksandb as stated in the lemmal

Proof of Proposition 1. When retaileta chooses to acquire information, retaitewould not acquire
information because paying a castdoes not generate additional benefits in the sequentiahgettf

retailera chooses not to acquire information, then retdilprefers to acquire information ﬁt% -C >

t(64+6u—D)|3+6u+4 2+ 14+up)D . 3 t(6+6u—D)|3+6u+4 2+ 1+up)D
(6+64—D)] AR (+n) ],that is,. > Ny whereN, solvesZG " (6+64—D)] AR (+mD] _

C. Otherwise, whem < N, retailerb chooses not to acquire information.

Knowing retailerb’s decision rule, retailer. decides whether or not to acquire information. Basi-

cally, retailera compares its payoffs between AU, UA and UU. Retailexill choose to acquire informa-

34+4p)(6+5u)2  t(6+6p—D) [39+78u+40u2 —5(1+u)D]

: 8t(1+u)? 2t(
tion when—=-5~ — C' > max{ o3 , S

}. One can verify that

8t(l+p)® C > 2t(34-4p) (6+5u)2 > t(6+6u—D)[39+78u+40u2—5(1+u)D]
9 - -

o3 S when > Ny, where N7 uniquely

K 2 . . . . .
8“1;“)5 — ABHWEESW” o Hence, retailer will choose to acquire information when> N

solves 513 =

and will not otherwiseld

Proof of Lemma 5. We in the sequel focus on the scenario where the new marketaep on the

left-hand side; the scenario where the new market appeatrseaight-hand side can be handled similarly.

We first consider the retailers’ pricing decisions. Becaihgeretailers set prices simultaneously, we
solve the first-order conditions for profit maximizatk%ﬁf = 0 and g—gz = 0 simultaneously to get the

a
Pa
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following pricing reaction functions of retailers:

~ t - t
Dy = g(wb —24)(34+4p+ zp + z,), andp, = g(wb —24) (34 2u — xp — x4).

It can be verified that the corresponding second-order tongi®te = Cm — L

W2 T o T Hwmp-wa)

< 0 since we
assume that, < x; without loss of generality, and hence the second-orderitiond for profit maximiza-

tion are satisfied. Plugging, andp, into the expressions of profits, we get

t t
T, = E(xb —24)(3 4+ 4p 4z + 2,)* — C, andT, = 1_8(% —24)(3 421 — 3, — 24)? — C.

Now we consider the positioning decisions. Since retaiigtermine their positions simultaneously,
we solve the first-order conditions for profit maximizat@;ﬁ: =0 andg—ig = 0 simultaneously and obtain

the following pairs of rootsX®,,, z;):

Twoou I Y] 3 ou 3
-3—-——,—2),(—-= —),and(—- — —, -

~ =

).

One can check that the second-order conditi%@s < 0and %ﬁb < 0 hold at the third pair of root; hence,
a b

it is a local maximal solution.

Now let us verify whether this local maximal solution is irdethe only equilibrium solution by com-
paring it with the boundary solutions. The non-negativifydemand and prices requires3 — 4u <
Tqe + 1 < 3 4 2u. The first two pairs of roots happen to be on the lower and uppendts, respec-
tively. We can further verify that either retaileror retailerb has a non-positive profit at the first two pairs
of roots. Observe that the non-negativity of demand anceprgives only the feasible region of + xy.
Thus, let us check two additional boundary soluticrs? — %, Loy 1%) and(—1 — 1%7 3+ L) These

are obtained by fixing:, (z;) at the local maximum and varying, (x,) such thate, + x, = —3 — 4 or

x4 + xp = 3 + 2p and satisfyinge, < xp. From the above profit functions, it can be easily verified tha

51



these two boundary solutions produce a non-positive proéither retaileta or retailerb. Hence, we have

Substitutingz;;, andz; back into the expressions pf, p,, 7., andm,, we obtain the equilibrium prices

and profits as stated in the lemma.

Proof of Lemma 6. First, consider the retailers’ pricing decisions. Beeath® retailers set prices

simultaneously, we solve the first-order conditions forfipmaximizationg;ja =0 andg—g = 0 simultane-

ously.
When the new market appears on the left-hand side, we gedltbeing pricing reaction functions of

retailers:

. t . t
paL = g(ﬂﬂb —xq)(3+4p + xp + x4), andplf = g(wb —24) (34 2u — zp — x4).

When the new market appears on the right-hand side, we gébltbeing pricing reaction functions

of retailers:

Iy t N t
pf = g(azb —24) (34 2u+ xp + x4), andpf = g(azb — )3+ 4p — xp — x4).

It can be verified that the corresponding second-order tiondi32’;“ = Pmo_ L
Ips op; tH(xp—2a)

< 0 since we
assume that, < x; without loss of generality, and hence the second-orderitiond for profit maximiza-

tion are satisfied. The corresponding profits when the newkehappears on the left-hand side are

~

t ~ t
7l = 1_8(% — 2) (3 + 4p + xp + x,)?, andwl = 1_8(% —20)(3 421 — xp — w4)%

The corresponding profits when the new market appears oigtitetrand side are

~ t . t
7k = 1—8(xb — 2)(3 4 21+ xp + 2,)?, and7lt = E(l’[, —20) (34 4p — 2y — x4)?.
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Now we consider the positioning decisions. The profits f@ifianing decisions arg, = %(w + 7R
and7, = (7% + 7). Since retailers determine their positions simultangouse solve the first-order
conditions for profit maximizatiorg% =0 andg—jz = 0 simultaneously. This gives rise to the following

pairs of roots §,, 7p):

3—|—3,u+\/9+18u+8u 3—|—3,u \/9+18,u+8u
34 3u — \/9+18,u—|—8,u 3+3,u—|—\/9—|—18,u—|—8,u

9+18u+10u 9+ 18y + 1042
121 +p) 7 12(1+4p)

(=

(_
(_

).

One can check that the second-order conditi@}% < 0 and %ﬁb < 0 at the third pair of roots
a b
and hence it is a local maximum. Now let us verify whether fbisal maximum solution is the only
equilibrium. The non-negativity of demand and prices reggh-3 — 2 < z, + 2, < 3 + 2u. Therefore,

the first two pairs of roots are outside the feasible regiore dfly need to verify whether the boundary

: 9+18u+10p?  27+42u+14p2 9+18u+10u2 45+ 78u+34u> : ‘o
solutions (— o) 12040 ) and (— o 0T ), obtained by fixingz, at the
local maximum and allowing;;, to take boundary values, could produce higher profits to betthlers. It

can be easily verified that retailéercannot be better off by taking boundary values comparededabal

. . 2
maximum solution. Hence, we hav¢ = % andz} = %

Substitutingz} andz; back into the expressions gf, pL, pZ, pft, 7L 7L 7l and7f, we obtain
the equilibrium prices and profits as stated in the lemma.
Proof of Lemma 7. We first consider the retailers’ pricing decisions. As befave solve the first-

order conditions for profit maximizatio%g—z =0 andg—l’jfb’ = 0 simultaneously to get the following pricing

reaction functions of retailers. When the new market afgearthe left-hand side,

gt Lt
Py = 3oy = 23) B+ 4+ my + ), andpy = 2 (v = 3)(3+ 21 — 2 — 7).
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2 . . .
The corresponding second-order Condltl%%% a(?pﬂb = —m < 0 since in this case we have

rl < 23, and hence the second-order conditions for profit maxinaaaire satisfied.

When the new market appears on the right-hand side,

. t . t
PR = g(xaR —2)(3 +4p — xE — 1), andplt = g(xaR —x) (34 2+ 2B 4 1).
; ) wod2r,  _ 9Pmy 1 i R
The corresponding second-order condltl%%%? = a(pfl;Q = o) < 0 since now we have;" > xy,

and hence the second-order conditions for profit maxinumatire satisfied. Pluggingf, pr, pi andpr

into the expressions of profits for positioning, we get

t . t
p 18(95;,—95 )(3—1—4,u+xb+w ) - C, andwf: 1—8(m§—xb)(3+4u—mf—xb)2—C,

and

- t
T = 36 [(xb —x )(3 + 2 — xp — xL)2 + (1‘5 — xb)(3 + 24 +1‘C}E +xb)2].

Now we consider the positioning decisions. Since the etitletermine their positions simultane-

ously, gﬁ =0, g’“;? =0,and? a”b — 0 simul-
taneously and obtain the six sets of roots includinf = —%(3 +4p), 2 = 1(3 4+ 4p), andz, = 0.

One can check that the second-order condlt|§r§§— <0, v~ < 0and a ’”’ < 0 at the set of roots

)

P —%(3 + 4p), ol = %(3 + 4p), andz, = 0. It can be shown that the other roots either produce a

a

non-positive profit or contradict with the condition thet < =1

Now, let us check whether there are boundary solutions thaldgroduce higher profits to both re-
tailers. The non-negativity of demand and prices requirds- 4y < & + 2, <3 +2pand—3 — 2u <
x4 1, < 3 4 4p. Due to symmetry, we need only consider the case when the neketrapears on the
left-hand side. The feasible boundary solutidrs — 444,0) and(3 + 44, 0) is obtained by fixinge;, at the

local maximum solution 0 and allowing, to take boundary values. At boundary solutiors} — 44, 0) and
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(3 4 4u,0), retailera obtains non-positive profit and hence would deviate to tieallmaximum solution.
Therefore, the equilibrium positions of retailerare z}; = —% when the new market appears on the
left-hand side and; = >%' when the new market appears on the right-hand side, retlequilibrium

positions arer; = 0 in both scenarios.

Substitutingz;; andx; back into the expressions of respective prices and profésbtain the equilib-

rium prices and profits as stated in the lemimnia.

Proof of Proposition 2. The simultaneous information acquisition game has fousiptes outcomes,
namely, AA, AU, UA and UU. The expected payoffs of these omtes at the information acquisition stage
are listed in Tabl@. First, we show that UU is an equilibrium. From TaBleve obtain thatr/V — 74U =
U —7UA = m(388u4+1576u3+2520u2+1836u+513)+0 > 0 sincep, > 0 andC > 0. Hence,

we haverlV > 74U and#{V > 74, that is, UU is an equilibrium. Furthermore, we can verifyttA&

a

is not an equilibrium becausg!'* — 74 = 724 — 7tV = — L (714 + 3332 + 405 + 135) — C < 0
sincex > 0 andC > 0. Hence, we have 4 < 7U4 andr!4 < 7{!U. Therefore, UU is the only pure

strategy equilibrium

Proof of Proposition 3. The results can be obtained directly by comparing the \ialts payoffs

in Tables1 and2. Takery V=™ — x/47 for example. From Tables and2, we obtainz!/V =" —

qUA=seq _ 10476p* +425521° 46804042 475816440095
b - 26244(1+p)

> 0 and obviously this difference in profits is increasing
asy increases. Similarly, we can verifyf V5" — 7V 5 g andxUU=sim _ 7 AU=S4 5 and both

profit differences are increasing asncreasesl]

Proof of Proposition 4. It can be verified that whep < 2.15, 7UU—sim _ zUU=sea —( gng
qUU—sim _ rUA=sed by comparing the leader’s payoffs in Tablesnd2. Now we proceed to prove

the second half of the proposition, that is, the leader wbel@etter off by delaying its positioning decision
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only when the size of the new market is sufficiently large. YWhea need to show is that the leader’s profit
in equilibrium is higher in simultaneous positioning thansequential positioning whem is sufficiently

large. Denote as?’7 the leader's profit difference in equilibrium between thmianeous and sequential

positioning game. From Tabldsand?2, we getwffiff = (9+11§§ﬁ%‘2)2 — 8(”;1)3 + 1. What we need to

dif f
)

show is that there exists ansuch tha Wdu > 0whenp > 1 and=%/7 < 0 when evaluated ai. Let

dif f . . . :
dn = d(jsiu) and then we havér — 12“4‘32!330;(114_;4};3;144“‘45. It is straightforward to verify thatlr is

Apt+16p3 +24p2 416043

convex ing since its second derivative (with respectip EICEE

is strictly positive for all
possible values ofi. By solving the first-order condition afr, we obtain the minimum value efr as
—1.01 at critical pointy, = 2.33. Furthermore, whep = 5.35, we havedr = 0. Sincedr is convex inu,

we know thatdr is strictly increasing whep > 2.33 and hencelr > 0 wheny > 5.35. When evaluated

atp = 5.35, we getrd// = —3.08. Therefore, we have shown that there existsian 5.35 such that
A ') - o wh N andx%/7 < 0 wh luated &t. This concludes the proof]
dre—) > o wheny > N andrg// < 0 when evaluated gt. This concludes the proo
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Figure 10:The sequential positioning game in AU.
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Figure 11:Equilibrium positions
and differentiation versus
(n = 0.5).

Figure 12:Equilibrium positions
and differentiation versus
(1 = 1.5).
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Figure 13:Equilibrium positions
and differentiation versus
(1= 2.5).



	Competitive Retailer Strategies for New Market Research, Entry and Positioning Decisions
	Recommended Citation

	Introduction
	Model
	Sequential positioning and information acquisition
	Retailer a chooses to acquire information
	Retailer b acquires information (AA)
	Retailer b acquires no information (AU)

	Retailer a does not acquire information
	Retailer b acquires information (UA)
	Retailer b acquires no information (UU)

	The information acquisition equilibrium
	Positioning in equilibrium

	Simultaneous positioning and information acquisition
	Both retailers acquire information (AA)
	Neither retailer acquires information (UU)
	Only one retailer acquires information
	The information acquisition equilibrium

	The timing decision: Sequential or simultaneous?
	The follower's choice
	The leader's choice

	The impact of new market size uncertainty
	Conclusion and Discussion

