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THE IMPACT OF AN INTERNET SHOPPING | NFOMEDIARY
ON CHANNEL COMPETITION WITH MULTIPLE BRANDS

Ling Xue, Gautam Ray, and Andrew B. Whinston
Department of Management Science and Information Systems
University of Texasat Austin
Austin, TX U.SA.
l[ingxue@mail.utexas.edu Gautam.Ray@mccombs.utexas.edu
abw@uts.cc.utexas.edu

Abstract

This paper builds a game-theoretic model to examine the impact of the Internet shopping infomediary on the
competition between the product or service supplier’ sdirect online channel and the independent online multi-
brand retailer. It is found that by facilitating cross-channel competition, the infomediary may even help the
supplier to placeitsbrand on theretailer’ s shelf. The main insight isthat when competing with the supplier’s
direct channel, the independent retailer may prefer to engage in inter-brand competition (i.e., to promote the
competitive substitute brand). Inthis case, theretailer may declineto carry the supplier’ sbrandto avoid direct
competition with thedirect channel over the same brand. However, by joining aninfomediary, the supplier can
make its direct channel more competitive and limit the retailer’s strategic benefit from the inter-brand
competition. Thismay increasethe possibility that theretailer givesup theinter-brand competition and agrees
to carry the supplier’s brand.

Keywords: Infomediaries, channel competition, price discrimination, E-commerce

I ntroduction

The rapid growth of the online shopping infomediary, the Internet institution that helps consumers search prices and compare
brands before purchase, has received significant attention. According to Nielsen/Net Ratings, about 21 million U.S. Internet
visitors surfed through one or more comparison-shopping sitesin August 2003, up 34 percent from the previousyear. The number
comparison site, shopping.com, sends about $3.6 million worth of business to online merchants per day, and the top four
shopping-comparison sites (with BizRate, NexTag, and PriceGrabber ranking second, third, and fourth) were estimated to turn
$150 million to $200 million in combined revenue in 2003.

Researchers have noted the role of the Internet infomediary in intensifying the competition between independent retailers (Baye
and Morgan 2001; Chen et al. 2002; Ghose et a. 2003; lyer and Pazgal 2002). Similarly, the Internet infomediary may aso
intensify the competition between the product or service supplier’ sdirect channel and theindependent retailer’ ssite. For example,
leading Internet infomediaries can display offers from direct channels and independent retailers (see Table 1 for examples). This
facilitates the direct channel to challenge the retailer’ s site. More importantly, suppliers may even strategically engage in such
competition through the infomediary. For example, the hotel brand InterContinental takes an aggressive approach in using its
brand namein paid-for Internet searches. It has spent heavily in bidding up the keyword “ InterContinental” (at $3, while Hilton
bidsjust 58 cents for its own brand names) in search enginesto have its Website come at the top of the lists consumers see (Liu
and Y ee 2004).

Thedirect versusretailer channel competition has been identified as a source of conflict, even without considering the impact of

an Internet infomediary. Distributors and dealers tend to desert those suppliers who sell directly and only carry products from
supplierswho do not compete with them (Wilson 1998). For example, Wal-Mart and Home Depot warned Black and Decker that
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Tablel. Sample Offersfrom Direct Channels versus Retailers Found at the
Top Four Internet Shopping Infomediaries

Shopping.com Bizrate.com Nextag.com PriceGrabber.com
HEWLETT ;
IBM ThinkPad T40 | PACKARD m)illr;gamiFra;Aklm Pleza Fossil Abacus Wrist Net
Product | 2373 (237372U) PC | PhotoSmart 945 5.3 pnia,
. L (1-Adult room, 12/10/04- | Watch
Notebook Megapixels Digital
12/11/04)
Camera
Direct IBM.com HPshopping.com Wyndham.com Fossil.com
Channel ' ' ’ '
Retailer Buy.com OfficeDepot.com HotelWeb.com Circuitcity.com
Price Lower price at Same Marginally lower rate at Same
Buy.com Wyndham.com

they would take its products off their shelves should Black and Decker expend direct sales (Lee et a. 2003). Therefore,
considering both the retailer’s strategic brand assortment and the Internet infomediary’s capability in intensifying the cross-
channel competition, we ask the following specific question concerning the impact of the Internet infomediary:

When the Internet shopping infomediary facilitates the competition between the supplier’ sdirect channel and
the multi-brand independent retailer, does it necessarily decrease the chance that the retailer carries the
supplier’s brand?

Inthispaper, we build up agame-theoretic model to study the competition between asupplier’ sdirect channel and an independent
retailer which can potentially carry multiplebrands. Our model alsoincorporatesaninfomediary which can strategically determine
its contractual relationship with each channel. Interestingly and surprisingly, we find that the infomediary’ sfacilitation of cross-
channel competition may even help the supplier to placeitsbrand on theretailer’ sshelf. Thekey insight isthat the direct channel
and independent retailer favor different types of cross-channel competition. The supplier’s direct channel favors intra-brand
competition over its own brand, while the independent retailer favors inter-brand competition over different brands (for
differentiation). Therefore, if theretail er carriesacompetitive substitute brand to engageininter-brand competition with thedirect
channel, it will decline to carry the supplier’s brand which leads to intra-brand competition. However, the presence of an
infomediary, as a mechanism for price discrimination and profit squeezing, limits the retailer’ s incentive to benefit frominter-
brand competition. As a conseguence, the retailer will be encouraged to expand the brand assortment rather than concentrating
more on cross-channel competition. In this sense, the infomediary is indispensable to the supplier’s strategic design of multi-
channel online distribution system.

Therest of the paper is organized asthe follows. First, we review related literature on Internet infomediaries, shopping agents,
and cross-channel competition. A game-theoretic model is then presented to compare between different cases of cross-channel
competition with and without the infomediary. The major managerial insights generated from the analysis are discussed and the
conclusions presented.

Related Literature

Bayeand Morgan (2001) and lyer and Pazgal (2002) model the competition in homogenous good market where Internet shopping
agent allows consumersto easily compare prices among different retailers. In these two models, retailers can choose whether or
not to disclose their exact store prices to the shopping agent, but do not quote a different price (from the store price) to the
shopping agent. Inthe model s devel oped by Chen et al. (2002) and by Ghose et al. (2003), however, retailers can quote adifferent
price (from their offline store prices) to the Internet infomediary, who then hel ps consumers compare among different retailers.
Therefore, in these two models, the Internet infomediary isaway for retailersto price discriminate. Chen et al. and Ghoseet al.
focus on the automobile retail environment where posted store prices are not common. However, we adopt this approach of
modeling the infomediary as a price discrimination mechanism in the study of general retail environments. We consider that this
price discrimination assumption isnot unreasonable. For example, therecent industry watch (Salkever 2003) reportsthat thereal -
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time pricing datalisted in comparison sites areincreasingly being actively fed by major retailers themsel ves with elaborate Web
sitesand technology staff, rather than being passively extracted by comparison sites. In addition, aside from directing traffic, the
shopping agents also sell to retailers the data that tracks shopper behavior. Therefore, it is clear that soon online retailers will
combine such information with individual marketing strategies (e.g., electronic coupons) to target and discriminate specific
shopper segments.

In terms of modeling technique, this paper also blends the research by Chiang et a. (2003), which examines the competition
between a manufacturer’s direct channel and an independent retailer over a single brand, and by Lal and Villas-Boas (1998),
which examinestheretail channel competition over multiple brands. Our model examinesthe competition between the supplier’s
direct channel and an independent retailer over multiple brands.

M odel

Thereisarisk-neutral supplier (supplier A) selling brand A of aproduct. Supplier A ownsadirect channel (i.e., an official direct-
transaction Website) through which it sells directly to consumers. There is an independent risk-neutral retailer already carrying
brand B of the same product, and the retailer also owns a Website selling the product to consumers. Aside from brand B, the
retailer can decide whether or not to carry brand A.

In the world with no infomediary, the direct site charges aregular price p, for brand A. Theretailer charges aregular price pg
for brand B, and chargesaregular pricep, for brand A if it carriesbrand A. In theworld with aninfomediary, if asiteisenrolled
by the infomediary, the site can quote to the infomediary areferral price for a specific brand which can be different from the
corresponding regular price on this brand. For notational convenience, we use pg to denote the price quote in addition to the
corresponding regular pricep, i € {A, B, D} (e.g., in addition to p, , the direct site can quote apg, on brand A to be displayed
intheinfomediary sitefor the purpose of referral, etc.). All pricesare set simultaneously. Figure 1 depictsthe channel competition
in the presence of the infomediary (suppose the retailer carries both brands A and B, and the infomediary enrolls both sites).

Weassumeaunit density of consumersin themarket. Consumershaveaunit demand for the product. The consumers’ reservation
valueof theproduct isnormalized to 1. Regarding both consumer brand preferencesand searching behaviors, we assumethat there
are atotal of six groups of consumers, as shown in Figure 2.

Regarding consumers' brand preferences, we assume that there are three types of buyers. First, there is a segment of retail
shoppers who have no special brand preference and would like to buy the cheaper brand. We call these consumers R-buyers and
assumethat aproportion R of the whole consumer population is R-buyers; second, thereisasegment of consumerswho only buy
brand B. We call these consumers B-buyer s and assume that a proportion B of the whole consumer population is B-buyers; third,
thereisasegment of consumerswho only buy brand A. We call these consumers A-buyers and assume that a proportion A of the
whole consumer population is A-buyers. Therefore, A+ B+ R=1.

Outside

Brand B
Supplier\ran, P, and pg >
The Retailer
Brand)/v Quote ps, or Ps
Pe OF Pss

Manufacture A The Infomediary 5 Consumer
D
/:

uote Pg

Direct Site, Pp

Figurel. Multi-Brand, Cross-Channel Competition with the Infomediary
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6 groups
l;uy (aheaper search R-searcher (Ra)
ran I
— — — R-buyer (R
uyer (R) _%— R-non-searcher (R(1 - o))
search | B-searcher (Bo)
nsumers————B- B) —
Consumers buy buyer (B) I:— B-non-searcher (B(1 - o))
@ brand B ot search *In brackets are
h roportions out of
YR A-buyer (A) — S A-soarcher (Ao) Fhesvhole
o ;/n A T A-non-searcher (A(1 - @) consumer
population

Figure 2. Consumer Segmentation Based on Brand Preferences and Sear ching Behaviors

Regarding consumers’ searching behaviors, we assume that there are two types of consumers: searchers and non-searchers. We
assume that for each segment of i-buyers (i € {A, B, D}), afraction « of them are searchers and we call them i-searchers; a
fraction 1— « of them are non-searchersand wecall themi-non-searchers. (For example, afraction « of B-buyersare B-searchers
and afraction 1 — « of B-buyers are B-non-searchers, etc.).

Weassumethat i-searchers(i e { A, B, D}) havearbitrarily small search cost and can find any site (i.e., thedirect site, theretailer
site, or the infomediary site if there is one). Therefore, A-searchers (B-searchers) buy from the site with the cheapest offer on
brand A (brand B). R-searchers buy from the site with the cheapest offer, regardless of which brand it is. In contrast, we assume
that without the infomediary, i-non-searchers (i e { A, B, D}) do not search and only visit one site. Therefore, they buy from the
only site they visit. Specifically, we assume that B-non-searchers (B(1— «)) only visit the retailer site to buy brand B. R-non-
searchers (R(1 — «)) only visit the retailer site to buy the cheaper brand. This reflects the fact that online retailer sites are
normally the placesthat can potentially let consumers choose among different brands. Finally, A-non-searchers (A(1— #)) only
visit the direct site to buy brand A. Thisreflects the fact that the direct channels are often designed to facilitate the transaction
for these brand-loyal consumers. To reflect the fact that the infomediary can reduce search cost, we assume that with the
infomediary, in addition to the fraction « of i-searchers, another fraction g of i-buyers, who are i-non-searchers, can access the
infomediary. Intherest of the paper, for convenience of expression, we denote & = « + S.

It is worth remarking that under our assumptions, selling through the retailer does not generate more sales from brand-loyal
consumers(i.e., A-buyers) for supplier A. Moreover, if theretailer carriesbrand A, the direct-versus-retailer channel competition
also lowers the direct channel’s profits from A-buyers. However, placing brand A on the retailer’s shelf allows supplier A to
expose its brand to those R-non-searchers on theretailer’ s site. Therefore, supplier A iswilling to sell through the retailer only
when there are enough R-non-searchers visiting the retailer’ s site. To ensure supplier A’sincentive to sell through the retailer,
we assume that Risreasonably large, i.e., A< R< A/(1 - a)., to facilitate the analysis.

We assume that the marginal costs for both brands are zero and that the retailer earns the same share of total profits generated
from selling brand A and from selling brand B. Therefore, the retailer’ s objective is alwaysto maximize the total revenue from
selling all the brands it carries. This assumption simplifies the model by excluding the impact of wholesale competition on the
brand assortment decision. We assume that as long as carrying brand A does not hurt the retailer’s total expected profit (i.e.,
weakly increases its total expected profit), the retailer is willing to expand the brand assortment by carrying brand A. We first
examine the world without an infomediary. We analyze both the situations where the retailer carries only brand B and where the
retailer carries both of two brands. In both cases, the direct site and the retailer site simultaneously choose their prices and
compete.

No Infomediary, the Retailer Carries Only Brand B

This case collapses to a standard model of price competition asin Varian (1980) and Narasimhan (1988). The direct site has a
captive segment of A, sinceall of the A-searchers (A«) and half of A-non-searcherswill patronize and buy brand A fromthedirect
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site. Theretailer has a captive segment of B + R(1 — ), since al of the B-buyers (B) and R-non-searchers (R(1 — «) buy brand
B from the retailer. Since the R-searchers (Rea) can patronize both the direct site and the retailer and buy from the site offering
the lower price, there is a switching segment of Re.

Following Varian and Narasimhan, it is easy to verify that this price competition does not have a pure-strategy equilibrium but

only has a mixed-strategy equilibrium. The expected equilibrium profits for the direct site (denoted as T1 ﬁl) and the retailer

(denoted as I1 ﬁ 1) are contingent on the value of B. Proposition 1 presents this result.

A
+Ra

[B+R(1-)]
B+R

Proposition 1: If B< A—R(l—a),HRle,Hﬁl=A (B+R).1fB>A-R(1-a) [I]; = [A+Ra],

MR, =B+R{l-a)-

Proposition 1 can be better explained by the notion of each site’ sincentiveto lower price. Following Lal and Villas-Boas (1998),
asite'sincentive to lower price on brand i can be measured by

theszeof switching segment for brand i
theszeof aste'scaptivessgment for brand i

Thelarger thismeasure, the morewilling asiteisto offer alower priceon brand ! to attract the switching segment of consumers.
For example, the direct site has a captive segment A on brand A, and the captive segment for the retailer isB + R(1 — #). The
switching segment on brand B isRe. Therefore, thedirect site’ sincentiveto lower py is Ra/A, and theretailer’ sincentiveto lower
Pz isRa/[B+ R(1—a)]. Notewhen B> A—R(1- ), thedirect site’ sincentive to lower py is (weakly) higher than theretailer’s
incentiveto lower pg Theninequilibrium, the averagelevel of py is(weakly) lower than the averagelevel of pg, andtheretailer’s
expected profitisequal to itsguaranteed profit level B+ R(1— ) (i.e., asif it chargesp; =1 and only sellsto its captive segment
B + R(1- 2); Narasimhan hasthe formal proof of thisfeature). Similarly, when B < A—R(1 - &), theretailer’ sincentive to lower
ps ishigher than the direct site’ sincentive to lower py . In equilibrium, the average level of py ishigher than the average level
of pg, and the direct site's expected profit is equal to its guaranteed profit level A.

No Infomediary, the Retailer Carries Both Brands

Next, consider the case that in addition to brand B, the retailer also carries brand A at no additional cost. Since there is no
difference between the profit margins of thesetwo brands, theretailer iswilling to promote only one brand at most. The appendix
shows that when the retailer carries both brands, it always charges p; = 1 and p, < 1 in any equilibrium. In other words, the
retailer will only use brand A to compete with the direct site for those searching consumers. The intuition is that if the retailer
promotes brand B, the retailer can only compete with the direct site for those R-searchers, whereas, by promoting brand A, the
retailer can compete for both A-searchers and R-searchers. Therefore, the retailer engagesin direct competition with the direct
channel over brand A to attract more searchers.

Consider the competition between two sites over brand A. Theretailer site has a captive segment of R(1— ) onbrand A. To see
that, note that R-non-searchers (R(1 — «)) buy brand A from the retailer rather than brand B because p, < pg = 1. The direct site
has a captive segment of A(1— «) on brand A. Thereisaswitching segment of (A+ R)« on brand A since al of A-searchers (Aca)
and R-sear chers (Re) will choose between buying brand A fromthe direct siteand buying brand A (sincep, < pg) fromtheretailer
site, depending on which site offers the lower price. Therefore, the mixed-strategy equilibrium for this case can also be derived
following the standard approach used by Varian and by Narasimhan (see the appendix for the expression of the equilibrium). The

expected profits for the direct site (denoted as HRZ) and the retailer (denoted as Hﬁ ,) are presented in Proposition 2. By

comparing 11 ﬁ 5 with 11 ﬁ 1 Proposition 2 also reveals how theretailer’ swillingnessto carry brand A iscontingent on thevalue
of B.
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R@-
Proposition 2: (&) Inequilibrium, Hﬁz =B+R(l-a); Hﬁz :R(+—A00?'[A+ Ra]; (b) When B> (<) A—R(1—a), theretailer

is (not) willing to carry brand A, i.e., TIR , > (<) MRy -

As Proposition 2 reveals, the retailer is not willing to carry brand A when the size of B-buyers is small enough (i.e,
B < A-R(1 - «)). The reason is that, in this case, by carrying only brand B, the retailer can benefit from the inter-brand
competition with the direct site. In such an inter-brand competition, the retailer’ s incentive to lower pg is higher than the direct
site’sincentive to lower p, and, therefore, the retailer will have ahigher probability than the direct site to capture the switching
segment. However, if the retailer carries two brands, due to the arrangement of the whole category, it can only engage in intra-
brand competition (over brand A) with the direct site. In such competition, the retailer’s incentive to lower p, (which is
(A+R)a o . (A+R)x

R(-a) ) islower than the direct site’ sincentive to lower py (whichis All-a)

probability to capture the switching segment.

), and then the retailer always has alower

With Infomediary

When there is an infomediary, we model a sequential bargaining process between the infomediary and the two sites. That is,
beforethetwo sites compete, theinfomediary can negotiate with each site sequentially and determine with which siteto negotiate
first. In negotiating with each site, the infomediary makes a take-it-or-leave-it offer and the site decides whether or not to take
it. If the retailer (the direct site) agrees to enroll, then the retailer (the direct site) has to pay the infomediary a per-referral-fee
Cr (cp) for every consumer who visitstheinfomediary and may potentially buy fromthissite. It isworth noting that in equilibrium,
the infomediary can rationally expect the exact proportion of consumers who could potentialy buy from each site through the
infomediary. Therefore, al the results remain the same if the infomediary implements a lump-sum fixed fee rather than per-
referral-fee.

If asitequotesaprice pg to theinfomediary, the sitewill charge the corresponding regular price p; = 1 since only non-searchers
will buy at p; and they will never defect.

The Retailer CarriesOnly Brand B

In this case, the infomediary cannot enroll both the retailer’ s site and the direct site. To see that, suppose that the infomediary
enrolls both sites, exclusive of the per-referral-fee. Since p, =1, ps =1, pp < 1, pg < 1, thefraction &' of consumers who can
access the infomediary site will buy through the infomediary. The direct site's incentive to lower py, is R/A (i.e., a captive
segment of A« and aswitching segment of Re’), and theretailer’ sincentiveto lower pg iSR/B (i.e., acaptive segment of B« and
a switching segment of R#). If B < A, the direct site’ s incentive to lower its price pg, issmaller and its expected profit from
searching consumersisjust Ae'. Therefore, thetotal profit for thedirect siteisstill A + A(1— &) = A, whichisequal to the direct
site's expected total profit if it is not enrolled. Since the direct site cannot improve its expected total profit, it has no incentive
tobeenrolled. Similarly, if B> A, theretailer’ sexpected total profitisstill B+ R(1—&) if itisenrolled, and, therefore, theretailer
has no incentive to be enrolled.

Sinceit cannot happen that both sitesare enrolled, if theinfomediary negotiateswith onesitefirst and that site acceptsthe contract
toenroll, the other sitewill decidenot to enroll even if theinfomediary can enroll it for free. However, if thefirst sitergjects, there
aretwo different subcases. First, theinfomediary can still negotiate with and enroll the other side; second, the other sitewill never

decideto enroll (evenif it isfreeto enroll). Denote er (ﬁ'D ) asthe expected profit for the retailer (the direct site), exclusive
of the per-referral-fee, when only the retailer isenrolled; denote 7R (7 p ) asthe expected profit for theretailer (thedirect site),
exclusive of the per-referral-fee, when only the direct site is enrolled (see the appendix for the expressions of fL'R , fL'D , TR,
7p ). Consider the first subcase. If ﬁ'R —-7IR > (<)7%D —7p, itisoptimal for the infomediary to first negotiate with the

retailer (thedirect site), enroll it, and receive atotal payment of Zr —ZR (Zp — Zp ). The negotiation with the other side will

not happen and isjust an of f-equilibriumthreat. Such contract strategieshave animportant businessimplication: theinfomediary
can leverage the competitive threat of one channel to squeeze the total benefit of enrolling fromthe other channel. Consider the
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second subcase. If Zg —11 ﬁl >(<)7p -1 Rl, it is optimal for the infomediary to first negotiate with the retailer (the direct
site), enroll it, and receive atotal payment of 7z —I1 ﬁl (7p -1 Rl). Theinfomediary’ sequilibrium strategies are summarized

by Proposition 3 (see the appendix for details). In Proposition 3, I1 |D1 (IT fi) denotes the expected profit for the direct site (the
retailer) in this case.

Proposition 3: In equilibrium, suppose that A¢ — R(1 — &) > 0, then

(@ If A R(1-¢)<B< AA< B< Ala), theinfomediary negotiates with the retailer first and enrolls only the retailer (the
direct site). In eguilibrium, c, (c,) is chosen such that it satisfiesthat TIT = B+ R(1— ) and TIP = A.

(b) IfB<Ad—R(1-&)(B> Al&), theinfomediary negotiateswith theretailer (thedirect site) first and enrollsonly theretailer
(the direct site). In equilibrium, cg (c,) is chosen such that it satisfies that TI]S =TIR; and TIP =TI .

The Retailer Carries Both Brands

When the retailer carries both brands, it cannot happen that both the retailer and supplier A enroll with brand A. If so, the price
competition will force both sites to engage in marginal-cost-pricing in quoting prices (i.e., exclusive of the per-referral-fee,
Psa = P = 0), and both sites cannot improve their profitability by selling to searching buyers. Thisis the standard outcome of
Bertrand competition.

However, it is possible that the two sites are both enrolled but quote prices on different brandsto theinfomediary, i.e., the direct
site quotes pg, on brand A and retailer quotes a pg on brand B. This can happen when B is sufficiently small so that theretailer’s
incentiveto lower pgislarger thanthedirect site’ sincentiveto lower pg,. Inthiscase, the purposefor the direct siteto beenrolled
by the infomediary is to use the quote price pg, to attract those A-searchers as well as R-searchers, while the purpose for the
retailer siteto be enrolled isto use pg, to attract only R-searchers. However, if Bisnot small enough, the retailer hasno incentive
to enroll with brand B since brand B is not sufficiently competitive to attract those R-searchers. Proposition 4 summarizes the
equilibrium of the case when the retailer carries both brands.

Proposition 4: There exists a B < A suchthat:

(@ If B> B , the infomediary negotiates with the direct site first and enrolls only the direct site. In equilibrium, ¢, is chosen
such that it satisfies that TIf = B+ R(1- ), T2 = A(1-a").

(b) If B < B, either of the following two equilibrium cases may occur:
(bl1) The infomediary negotiates with the retailer first and enrolls only the retailer with brand A.
(b2) The infomediary negotiates with the direct site first and negotiates with the retailer second. The direct siteis enrolled
with brand A and the retailer is enrolled with brand B.

In either case, the per-referral-fee ¢ and ¢ (if applicable) are chosen such that it satisfies that HFZ =B+ R(l-«") and
np,=A(l-a).

The enrolling of two siteswith different brands reflects the retailer’ sintention to differentiate itself in order to avoid direct price
competition (Brynjolfsson et al. 2003). It also allows the infomediary to extract profits from both sites. However, the sequence
of negotiation matters. The infomediary should negotiate with the direct site first and with the retailer second. If the direct site
chooses not to enroll (in off-equilibrium), then the infomediary can enroll the retailer with brand A and the direct site suffersa
loss. Therefore, by doing so, theinfomediary can leverage the threat of enrolling the retailer with brand A to extract more profit
from the direct site.

The comparison between the retailer’ s expected profitsin Propositions 3 and 4 immediately concludes the retailer’ swillingness
to carry brand A in presence of the infomediary. Proposition 5 illustrates this result.
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Proposition 5; Suppose that Aa' — R(1 - &) > 0.

(@ In the presence of the infomediary, if B > (<) A¢ — R(1 — &), the retailer is (not) willing to carry brand A, i.e.,
R, > (<)my.

(b) Ifd <A(l-a)/(A+ R),thenfor Ad —R(1— &) <B< A—R(1-a), theretailer is (not) willing to carry brand Ain presence
(absence) of the infomediary.

Proposition 5 al so characterizesthe situation wherethe presence of infomediary canincreasethe possibility that theretailer carries
brand A. Recall that Proposition 2 revealsthat when B< A—R(1— ), theretailer can benefit from inter-brand competition with
the direct channel if thereisno infomediary. However, with an infomediary, such a capability of theretailer islimited. Consider
the case when theretailer only carriesbrand B. When A ¢ —R(1— &) <B< A—R(1 - «) and only the direct channel isenrolled,
thedirect site’ sincentive to lower pg, will belarger than theretailer’ sincentiveto lower pg. Therefore, the expected profit for the
retailer cannot be more than its guaranteed profit level B + R(1 — &) if it only carries brand B. Note in equilibrium, even though
it may be the case that the retailer (rather than the direct site) is enrolled or both channels are enrolled, the infomediary can still
leverage the competitive threat from the direct site to squeeze profit from the retailer so that the retailer’ s expected profit, net of
the total payment to the infomediary, is still B + R(1 — &).
A 2A+R

Sinced = a+ §, & < A(1-a)/(A+ B) isequivaent to B< A+R A+R & | It implies that when either & or 4 becomes

larger, the presence of infomedairy islesslikely to enhance the opportunity that theretailer carriesbrand A. Theintuition isthat
as a or Sincreases, more brand-loyal consumers of brand A will buy through the infomediary. Hence, it a so becomes harder for
the direct site to quote a competitive pg, to discourage the retailer from promoting the other brand. The role of the infomediary
as aweapon for price discrimination is thus undermined.

Supplier A’s Dual-Channel Profitability

Note that in the world with infomediary and & < A(1— 2)/(A+ R),Ad —R(1- &) <B< A—R(1-a),, duetotheinfomediary’s
profit squeezing, the direct site' s expected profitisonly A(1— &), whichislessthan its expected profit without the infomediary.
However, sincetheretailer will carry and promote brand A, supplier A can profit from selling to R-non-sear chers who only buy
fromtheretailer site. For example, if we assumethat supplier A earnsashare p of thetotal profit of selling brand A at theretailer
site, then the total dual-channel profit for supplier A isA(1 — &) + oR(1 — &). Since supplier A’s expected profit without the
PR
A+ pR’
supplier A benefitsby selling through both sites. That is, theinfomediary allows supplier A to profitably extend the sales of brand
A totheretailer site only when &, the proportion of consumerswho use the infomediary, is not too high. If & istoo high (i.e., too
many consumers can compare the pricesfrom the two sites), the channel competition will beintensified too much and enablethe
infomediary to squeeze too much profit from the two sites.

infomediary is Hﬁl = A (when the retailer does not carry brand B and A ¢ —R(1—- ) <B< A—R(1-a)), if &'<

Main Managerial Insights

In this section, we summarize the two key insights of our model which explain why the presence of an infomediary can increase
the opportunity for theindependent retailer to carry acertain brand evenif theinfomediary may actually intensify the competition
between the retail channel and the brand supplier’ s direct channel.

First, theretailer may declineto carry brand A when it has a competitive substitute brand B to compete with supplier A’sdirect
site. This reflects features of the multi-brand retailer’s strategy of category management. In category management, which is
based on the performance of the whole product line rather than single brand, the retailer may be cautious about cutting the price
of a specific brand and intensify the intra-category brand competition (Basuroy et al. 2001). Also, in many cases, multi-brand
retailers prefer to avoid head-to-head price competition with the supplier’ s direct channel over the same brand. For example, to
penalize hotels who offer significant price cutting in their own sites, the online intermediary Expedia moves them to the bottom
of the hotel list to decrease their attraction to the Expedia visitors (Mullaney and Grover 2003).
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Second, the presence of the infomediary may decrease the opportunity for theretailer to benefit fromtheinter-brand competition
with the supplier’ sdirect channel and, therefore, increase the chancethat theretailer carriesbrand A. If theinfomediary allows
thedirect siteto quote competitive prices, then theinfomediary itself can also take advantage of thiscompetitive threat to squeeze
profit fromtheretailer. Thisprofit squeezingin cross-channel competition decreasestheretailer’ sincentiveto engageinintensive
inter-brand competition with the direct channel. Consequently, theretailer isless concerned about how to compete with thedirect
channel by heavily promoting acompeting brand, and ismorelikely to expand its brand assortment by carrying brand A. Supplier
A can aso benefit by the expansion of its distribution channels.

Concluding Remarks

Thispaper complementsexisting literatureon the Internet infomediary by considering itsimpact on direct-versus-retailer channel
competition, and the multi-brand retailer’ s brand assortment decision. The important message conveyed is that the supplier can
even rely on the competitive mechanism caused by the infomediary to motivate the independent retailer to carry itsbrand. Based
onitsstrategic negotiation with different channel s, theinfomediary can decrease the chancethat theretail er excludesthesupplier’s
brand and uses another competitive substitute brand to compete with the supplier’s direct channel. There are many promising
extensions to remove the limitations of this model and supplement this study. First, we assume that the wholesale relationship
between the supplier and the retailer is constant share-of-profit. Other more realistic contract mechanisms in the wholesale
relationship, such as per unit wholesale price, can be considered. Second, the analysis can be extended to the scenario where the
infomediary cannot discriminate between the direct channel and the independent retailer in terms of enrollment payment. Inthat
case, the infomediary’ s profit squeezing capability is limited. Third, the analysis can also be extended to the case where the
proportion of searchers is different across different consumer segments. Also, empirical study on the infomediary’s contract
arrangements with different channels is aworthwhile direction for future research.
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Appendix

Proposition 1. The mixed-strategy equilibrium can be derived following the approach in Varian (1988) and Narasimhan (1988).
Denote Fg (X)=Pr(pg <x), Fp (X)=Pr(pp <X). In equilibrium, the direct site (the retailer) randomly charges py (Pg)

over the same interval [pg, 1] with a distribution function Fp (x) (Fg(x)).If B> A-R(1-a), :—B+BR-i(-1IR_’ a) ,
Ra-(1-x)(B+R) [ B+ R(l—a)}[A+ Ra} _ B+R(1-«)

Fr (X) = Fo(X)=| x— : B<A-R(l-«a _BtRl-a)
D (X) R , Fg (%) B R s L (l-a), ps SR

F (X)=[X——A }(BJFRJ Fg ()= P2 UoXA o ted profits are in Proposition 1
D A+ Ra xRor )’ B - YRar . € EXPEC! protits are In Proposition 1.

Proposition 2: If theretailer only promotes brand A (brand B) at apricep < pp, it makes a profit of p[R+ Aa] + B (aprofit of
p(B + R)). Therefore, promoting brand B is always the retailer’s best-response strategy. Denote FA(x) =Pr(pa< x) .In

equilibrium, p; = 1, the direct site (the retailer) randomly charges pp(p,) over the same interval [ps, 1] with a distribution

. . R(1- R(1-«) Ax+R
function F,(x) (Fa(x)). Since R > A, 95=ﬁ, FD(X):{X— Aa+0I;Hx(A+R)a]
Fa(X)

_ X(A+R)a-(1-x)R(1-a)
B x(A+R)x

. The expected profits are in Proposition 2.

Proposition 3: Denote Fgg (x)=Pr(psg < x), Fsp (X)=Pr(psp < X).

Table Al. Equilibrium Contingencies of Proposition 3

B<Ax'-R(1-a') | Ae'-R(1-a')<B<A A<B<Ala' B> Ala'
XRo: '~ (1- x) A A B+R
FSB(x)z#,FD(X)=|:X—A R }( R ,szl
When only xRor TR X N/A
theretailer is ~ .
enrolled Tp =A,"rR= (B+R)(1-a)+ (B+R)a'
A+ Roa'’
Rr'-(1-x)(B+R) B+Rl-a) || A+R
' B+R xR
When only _ L .
the direct site N/A =1 g = (B+R(1-a),
isenrolled
B+R(1-o'
Fip = A(l—a')+[#:|(A+ R)a'
B+R
. Tn—7 Ty — 7%, .
The optimal B ﬂR—Hﬁl =R—RI %) =D—D| (offered to _ 7" _Hﬁl
fee (offered to the retailer only) the direct site only)
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When B < Ad —R(1- &), thedirect site never hasthe incentive to be enrolled but the retailer always has the incentive to enroll.
Itisbecausetheretailer’ sincentiveto lower pgisso largethat even when only the direct siteisenrolled, the direct site’ s expected

profitisstill A, whichisequal to 11 Rl. Theoptimal contract strategy for theinfomediary isto first (and also only) negotiate with
Ar—TIR
. _7RrR N1 . . . . R R .
the retailer and charge CR = —( B+ R)a' to enroll it. The infomediary obtains a total payment of 7r —IIy4 (Since a total
proportion (B + R)&' of consumers visit the infomediary and can potentially buy from the retailer's site). Similarly, when
B> Ad <R(1-¢), A, theretailer never has the incentive to be enrolled, and the infomediary only enrolls the direct site with
~ D
1> Bl 11 1
D= '
(A+R)x

When Ad —R(1- &) < B < A theretailer still always has the incentive to be enrolled, but the direct site has the incentive to be
enrolled only when the retailer is not enrolled. It is optimal for the infomediary to negotiate with the retailer first. If (off the
equilibrium) the retailer does not accept the offer, later the direct sitewill be enrolled and theretailer’ s expected profit would be

3 _ _ TR-7R
TR . Therefore the infomediary can charge a per-referral-fee CR = ——=—
R y geanp R ( B+ R) Q'
negotiation with the direct site will not happen and isjust an off-equilibrium threat. If the infomediary negotiates first with the
direct site and second with theretailer, the direct site will not accept any contract due to the potential negotiation threat from the

to enroll the retailer. In equilibrium, the

~ R
rr-11
retailer. Then the infomediary can only enroll the retailer and charge Cr =—( g+ R)lzzl"

negotiatewith theretailer first. Similarly, when A< B< A/, thedirect sitealways hastheincentiveto be enrolled but theretailer
hastheincentive to be enrolled only when the direct siteis not enrolled. Theinfomediary negotiates first with the direct siteand

Therefore, the infomediary should

A D
ip —11
charges a per-referral-fee Cp = —( AD+ R)Nal' . Inequilibrium, only the direct site enrolls.

Proposition 4: Consider the case when both sites are enrolled, exclusive of any payment to theinfomediary. Notethe direct site
(theretailer) will only quote py, (Pss) 0N brand A (brand B), and in equilibrium py = 1 and p, = 1. Theretailer randomizes p, over
aninterval {k, 1] to compete for A-searchersand randomizes pg over aninterval [ps, k] to compete for R-searchers, wherek and
psareto bedetermined. The direct site randomizes pg, over aninterval [pg, 1] to competefor A-searchersaswell as R-searchers.
This case isidentical to the model in Chen et al. (2002) where a firm randomizes two prices to compete with the other firm
randomizing only one price. Since the direct site's incentive to lower pg, islarger than the retailer’ s incentive to lower p, and
smaller thantheretailer’ sincentiveto lower pg (otherwise, theretailer hasno incentiveto be enrolled with brand B), the expected
profit that the direct site can earn from the proportion (A + R)«' of consumers who visit the infomediary is A k.

Denote & = Prob( psg = K). Thenk, ps, 6 can be determined by the following equations:

R(1-a')=k[ Ax'+R(1-a')]6+(1-0)kR(1-a") )

6(B+R)a'k+(1-6)Ba'k = ps-(B+R)o!' )
A

L &)

Eq. (1) impliesthat the retailer is indifferent between charging any pa € [k, 1] . Eq. (2) implies that the retailer is indifferent

between charging any pgg € [BS' k] . Eq. (2) implies that p is the lowest value the direct site is willing to charge for pgs.
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A-B R(1-«'
Therefore, 6 =—— and k= ( - ) —. Toguaranteethat, in this case, the retailer has the incentive to be enrolled
A+R R(1-a')+Ax'6

with brand B, we should have ps > B , Where

isthe lowest value of pg, that the retailer iswilling to chargeif itis
B+R B+R

enrolled with brand B. Trivial algebra shows that Ps — is negative at B = A, positive at B = 0, and monotonically

B+R
decreasinginBfor B¢ [0, A]. Therefore, thereexistsapositive B < A suchthatfor B< B , When thedirect siteisenrolled with
brand A, theretailer hastheincentiveto be enrolled with brand B. Inthismixed-strategy equilibrium, theretailer’ sexpected profit

_ Ak _
is 7r =(R+ B)(l—a')+A+R'(B+ R)a'; the direct site's expected profit is 7p = A(l-a')+ Ax'k. Denote

Fss (X)=Pr(psg < X) for Xe [Bsik], Foo (X)=Pr(psp < X) for Xe [95,1] Fa(x)=Pr(pa<x)for xe[k,1].

1-X)RA-o'
Then the equilibrium price distribution functions are Fg;(x)zl—% for xe[k2a] and
(x=ps)(B+R) Ak —X) K
F ST ISAPT Y Fg(X)=1-+—2 Fa(x)=1-—
s (%) R for xe| ps.k). Fsa(x) - A=

When B> B , the retailer has no incentive to enroll with brand B. Either site iswilling to enroll with brand A if the other site
is not enrolled. In this casg, it is optimal for the infomediary to negotiate with and enroll the direct site. The infomediary can,

therefore, earn Zp — 7Zp . Otherwiseif theinfomediary choosesto enroll theretailer site, it canonly earn 7g — g < Zp — 7p.
Thefinal expected profits (net of referral payment) are aspresented in Proposition 4 (a). When B < B , theinfomediary hastwo
potential strategies. (1) only enroll the retailer with brand A (since the direct site will not choose to enrall if the retailer does);
(2) enroll both sites with different brands. For (1), the infomediary has to negotiate with the retailer first, charge a
TR—7R . L . . o o

Cr= W and receiveatota payment of 7 — ZR. For (2), theinfomediary hasto negotiate with the direct sitefirst and
IfD — 7’Z\'D . . Co = ﬁ'R — 7%R .

- to the direct siteand a “R —(B+ R)(x‘ to the retailer. In total, the

with the retailer second. It charges a Cp =—(A+ R)a

infomediary receivesapayment of (7p —7Zp )+ (Zr— 7R ) . Therefore, theinfomediary will choose strategy (a) (strategy (b))
if #r—7R > (<)(#p —7p)+(ZR~7R). However, in either case, it satisfiesthat TI, = 77g = (A+ R)(1- ') + B and

IT |D2 =7p = A(1- ') since theinfomediary always extracts all the benefits of being enrolled.
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