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ABSTRACT

Platforms greatly facilitate transactions between buyers and sellers. At the same time, this allows plat-
forms to gather detailed information on transactions and tailor their strategies when introducing their
own products that compete with independent sellers. Concerns have been raised that such an information
advantage of platforms can hurt sellers. To investigate the impact of information usage by platforms, we
analyze a dynamic game-theoretic model where competing sellers trade via a platform that has access to
information at various levels of granularity. We show that the usage of more detailed and individualized
information by the platform can actually benefit sellers. This occurs as sellers compete less intensely, an-
ticipating that the platform would take advantage of more individualized information to target the more
successful sellers. The competition relaxing effect is particularly strong when sellers are close substitutes
and face little demand uncertainty within their product category. In such cases, both the platform and

sellers could benefit from more individualized information usage, but consumers may be hurt.

© 2022 The Authors. Published by Elsevier B.V.

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

1. Introduction

Platforms have grown rapidly and become key players in many
markets by facilitating transactions between independent sellers
and consumers. For instance, in Europe, marketplaces take up 60%
of cross-border e-commerce,! and Amazon dominates the US e-
commerce market with a share above 40%.2 As an intermediary,
these platforms can gather data on trading parties at unprece-
dented level of scale and granularity. Some of these data are dis-
closed publicly whereas some others are kept privately by plat-
forms. These data allow platforms to learn more accurately about
market demand and provide valuable services to trading parties.
However, recently, it has become a growing concern that platforms
may use such private data to their own advantages, when they
start to trade on their own platforms and compete directly with in-
dependent sellers. For instance, Amazon publishes rankings of sales

* We are grateful to the editor and two anonymous referees for comments and
suggestions that have greatly improved the paper.

* Corresponding author.

E-mail address: x.liu29@aston.ac.uk (X. Liu).

1 “European e-commerce dominated by marketplaces”, Retail Detail. See https:
//bit.ly/300CLsg (Accessed September 20, 2021).

2 “Amazon dominates US ecommerce, though its market share varies by cate-
gory”, eMarketer. See https://bit.ly/3kwP25E (Accessed September 20, 2021).
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aggregated at the category level, and it also has access to private
data on individual sellers. It has been alleged to use private in-
formation on individual sellers to target the best selling products
when introducing its private labels, although its company policy
prevents the usage of such information.?> This has triggered public
debate and investigations from authorities for potential violations
of antitrust laws and unsettled many independent sellers, who fear
that they may be disadvantaged by the platform.*

To contribute to this ongoing discussion and examine the im-
pact of a platform’s use of private information, we develop a game-
theoretic two-period model and consider three scenarios where
the platform uses data collected in the first period at different
levels of granularity, when deciding to introduce its own version
of a product in the second period. In the first scenario, the plat-
form simply introduces a product without using any first period
information; in the second scenario, the platform uses information
aggregated at the category level (for example, this could be the

3 “Amazon scooped up data from its own sellers to launch competing products”,
Wall Street Journal. See https://on.wsj.com/33eNSls (Accessed June 17, 2020).

4 The European Commission has found Amazon breaching EU antitrust law
regarding its usage of seller information. See https://bit.ly/3Fm2wZW (Accessed
September 20, 2021). The Department of Justice of the United States is under pres-
sure to open such an investigation against Amazon for potential abuse of its market
position. See https://cnb.cx/3ddx01j (Accessed June 17, 2020).
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publicly disclosed ranking of categories in the Amazon case);
and in the third scenario, the platform uses information on each
individual seller (for example, this could be private information in
the Amazon case). Putting aside the legal matters of the current
debate, we show in this article that the use of private information
by the platform may actually benefit independent sellers.

We show that in the two scenarios where the platform does
use information, anticipating that a better-selling category or prod-
uct is more likely to attract the platform’s entry, independent sell-
ers compete less intensely in the first period. That is, the incen-
tive to become the market leader is weakened. Such an effect is
stronger when the platform has access to more detailed informa-
tion, that is, when we move from the use of category information
to individualized information. This benefits independent sellers by
relaxing competition in the first period. Such a benefit is particu-
larly large when competition among sellers is intense. Thus, sell-
ers facing tough competition could benefit overall from the plat-
form’s use of more detailed information, and so does the platform.
In some cases, consumers could also benefit from the platform’s
use of more detailed information, which better eliminates double
marginalization.

Our analysis provides new insights into the discussion about
a platform’s collection and usage of information. We demonstrate
that for the platform, it is important to consider independent sell-
ers’ strategic interactions when deciding whether and how much
information on independent sellers to feed into its product devel-
opment strategy. The analysis can be easily adapted to study the
entry of other independent sellers, who rely on information pro-
vided by the platform. Hence, our results also shed light on a plat-
form’s information management decisions, that is, how much in-
formation to disclose to independent sellers. In addition, the re-
sults have clear regulatory implications and show the importance
of considering market dynamics when investigating platforms that
play the dual role of an intermediary and a trading party.

The article proceeds as follows: Section 2 reviews the relevant
literature. Section 3 presents the model. The equilibrium analysis is
in Section 4 and the impact of information usage on different par-
ties is in Section 5. Section 6 studies two extensions of the model.
Section 7 provides further discussions about the model and con-
cludes with some managerial and regulatory implications of our
analysis. All proofs are provided in the Online Appendix.

2. Literature review

As platforms become increasingly popular, a strand of litera-
ture has emerged to compare the traditional reselling or whole-
saler mode, the platform or agency selling mode, and the hybrid
mode. The focus of this strand of literature is on the optimal busi-
ness mode for the retailer and the manufacturers. See, for exam-
ple, Hagiu & Wright (2015), Abhishek, Jerath, & Zhang (2016), Tian,
Vakharia, Tan, & Xu (2018), Yan, Zhao, & Xing (2019), Wei, Lu, &
Zhao (2020), Zennyo (2020), and Wei & Dong (2022). Most of this
literature focuses on a retailing platform that sells only third party
products. A more recent literature has started to study the phe-
nomenon of platforms introducing their own products to compete
with third party sellers. For instance, Zhu & Liu (2018) show that
Amazon is more likely to enter and compete with independent
sellers, who have higher sales and better reviews and can grow
with less effort. They also show that a platform’s entry increases
demand and reduces shipping costs but discourages sellers from
growing their businesses. He, Peng, Li, & Xu (2020) demonstrate
that third party sellers will migrate to other retailing channels in
respond to a platform’s entry. Similarly, Wen & Zhu (2019) show
that Google’s entry into the mobile app market shifts innovation
to unaffected and new apps and may reduce wasteful development
efforts. A further review of the empirical literature is provided by

[m5G;January 13, 2023;14:10]

European Journal of Operational Research xxx (XxXXx) Xxx

Zhu (2019). On the theoretical side, facing the threat of a plat-
form’s entry, a seller with private information on demand may try
to hide that information from the platform by providing less ser-
vices as shown by Jiang, Jerath, & Srinivasan (2011) or by down-
sizing the order as shown by Li, Gilbert, & Lai (2014). Both arti-
cles assume only one seller, whereas in this article, we emphasize
the strategic interaction among competing sellers. In addition, we
analyze different extents to which information is used by a plat-
form. This differentiates our article from other recent contributions
such as Etro (2021) and Hagiu, Teh, & Wright (2022), which focus
on whether platforms should enter the product market with their
own products instead of data usage by platforms. Kwark, Chen, &
Raghunathan (2017) also study information usage by a platform,
but their focus is again on the choice between wholesaler and plat-
form modes but not on the comparison between different extents
to which information is used.

This article is related to the literature examining the impacts
of private labels on national brands in the retailing sector. For in-
stance, Hoch (1996) gives an overview on how national brands
may respond to the introduction of private labels, and Gabrielsen
& Sergard (2007) and Putsis (1997) show that national brands may
price higher to soften competition with private labels. Our article
differs from this literature in several ways. Firstly, the private la-
bel literature mainly studies the wholesale mode, that is, the man-
ufacturers and the retailer negotiate on the wholesale prices and
the retailer determines the retailing prices. Instead, our analysis fo-
cuses on the agency mode, that is, the platform only determines
the commission fees but the sellers directly set the retailing prices
for their products. Secondly, instead of focusing on the ex post im-
pact of private labels on national brands and how national brands
react, we explore the ex ante impact of potential private label in-
troductions on competition between national brands. Thirdly, due
to the vast amount of data available to platforms compared to tra-
ditional retailers, platforms are able to introduce their private la-
bels based on different sets of information, an aspect that is not
covered by the existing literature.

The mechanism we identify in this article is related to the lit-
erature on limit pricing as in Milgrom & Roberts (1982) and signal
jamming as in Fudenberg & Tirole (1986). The main message from
this strand of literature is that an established firm can take com-
petitive actions to influence the inference of an entrant, so as to
affect the decision of the entrant on whether to remain in or en-
ter the market. Similar to this literature, in our model established
firms (that is, independent sellers) try to manipulate the inference
of an entrant (that is, the platform) to prevent entry. Yet, our ar-
ticle differs in several ways. Firstly, the incentives to prevent en-
try in this literature often intensify competition and hurt the en-
trant, whereas the incentives to do so in our article soften com-
petition and could benefit both established firms and the entrant.
Secondly, the existing literature focuses on horizontal competitors,
firms in this article (sellers and the platform) are in a relationship
with both vertical and horizontal elements, as independent sellers
rely on the platform to make sales and at the same time they face
potential competition from the platform.

3. The model

We consider a model of agency selling, where sellers trade with
buyers via a monopolistic platform. There are different product
categories and sellers within a category sell differentiated prod-
ucts. For the main model, we consider two categories, A and B, and
two sellers in each category, namely, A1 and A2 in category A, and
B1 and B2 in category B.> For clarity, we assume that all sellers and

5 Our main insights would naturally extend to a setting with any finite number
of sellers in a category, see Section 6 for a more detailed analysis. Our main in-
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the platform (in the case of entry) produce at zero costs. However,
to sell via the platform, each seller needs to pay a commission to
the platform. In our main analysis, we focus on ad valorem or pro-
portional commission fee, the rate of which is denoted by r. That
is, the platform collects a percentage r of the total revenue from
each seller.5 For our analysis, we assume r < (6 — 3+/2)/2 ~ 88% to
ensure that all sellers make positive profits across different scenar-
ios. Proportional fees are widely observed in practice and can be
justified on different grounds.” For example, the commission rate
typically ranges from 8 to 20% on Amazon and is about 30% on
Apple’s App Store.®

For each category i = A, B, we denote the potential market size
by €;, which is a random variable distributed on [0, €] according
to F(e;), with the density function denoted by f(e;).° This cap-
tures demand uncertainty at the category level. Let p;; and p;, de-
note the prices of the two sellers in category i, and g;; and g;, the
resulting demands for the two sellers. Furthermore, let 8 denote
the degree of product differentiation, and w;; and w;, the product
strengths for product i1 and i2, respectively. We follow Shubik &
Levitan (1980) by assuming that the demands satisfy:'°

gin = €win (1 — piy + Bwi (P — pin)).
Gip = €W (1 — ppp + Bwi (pin — Piz))- (1)

That is, sellers within a category differ in two ways. Firstly, as
standard in the literature, 8 measures the degree of product dif-
ferentiation between sellers. They are independent if § =0 and
homogeneous if 8 — co. In our main analysis with proportional
fee and zero production cost, following similar steps as McGuire
& Staelin (2008), we can show that 8 can take any non-negative
value while ensuring that the equilibrium prices and quantities are
interior and the demand functions are well-behaved.!! Secondly,
sellers differ in the strengths of their products, w;;(i=A,B and j =
1,2), which can be interpreted as the market share of each seller
when all sellers in the same category charge equal prices with
the assumption that w;; + wj; = 1. To capture demand uncertainty
within each category, we assume that (w;;, wp) = (w, 1 —w) with
probability 50%, and (wj;, wp) = (1 —w, w) with probability 50%,
with w e (1/2, 1]. That is, each seller can be either the strong or
the weak seller in its category.'?

We consider the following two-period game:

o First Period. At the beginning of the first period, each seller
chooses a price before the realization of demand uncertainties
at both the category level and the individual level within a cat-

sights can also be derived in a model with one category accounting for entry cost,
although this requires a different analysis and is less straightforward; see Online
Appendix.

6 In the Online Appendix, we discuss how our main insights carry though to the
case of a per unit fee.

7 See, for example, Shy & Wang (2011).

8 “A guide to platform fees”, The Verge. See https://bit.ly/3v8Zaqg (Accessed July
24, 2022).

9 We assume that f/(¢) > 0 to guarantee that the profit functions are concave.

10 The demands can be derived from the following utility function of an individual
consumer for products in category i:

1 (@n)? n (G2)?
2(1+B8)° wy Wiz

U=Gun+Gn— + B3 +G42)?).

where §;; and §j, are the levels of consumption for product i1 and i2. The total
demands for products in category i are obtained by multiplying the individual con-
sumer’s demand by the market size ¢;.

11" Specifically, we need the set of (p;;,pp) defined by pi; >0, pp >0, piy <
lﬁ#t”'z, and p; < ]Tfﬁ#‘:‘ to be non-empty, which is true for any B. In addition,
the total demand gq;; + g;; is decreasing in both prices. Even with positive produc-
tion cost, as in the case of a per unit commission fee, S can still take any non-
negative value as long as the cost is below 1/2.

12 We assume there is strict uncertainty at the seller level, that is, w > 1/2. This
is to ensure the existence of an equilibrium in the case of targeted entry.
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egory. Then, the demand uncertainties realize and each seller
obtains the corresponding profits.

Second Period. After observing sales in the first period, depend-
ing on the information available, the platform decides the prod-
uct to introduce its own version. Then, sellers and the platform
compete and obtain the corresponding profits.

Both the sellers and the platform weigh the second period
profit by § relative to the first period profit. We can interpret the
first period as the learning stage when the platform learns about
product popularity, and the second period as the competition stage
when the platform enters to compete with independent sellers.
Then, § measures the length of the competition stage relative to
the length of the learning stage. We do not make any a priori as-
sumption on the magnitude of §, which depends on the lifecycle
of a product and the speed of learning. For example, the average
lifespan is about one to two years for electronics, but only a few
months for fashion products on Amazon.” It also depends on a
seller’s objective, and 6 = 0 corresponds to the case where a seller
focuses only on short-run profits. For most sellers, especially those
who have established the platform as their main retailing chan-
nel, we expect § to be positive. However, to ensure that an interior
equilibrium with positive sales in the first period exists, we need
8 to be not too large.'* The constraint is more stringent under tar-
geted entry (when the platform uses individualized information)
and when competition between sellers is weak (w is high and 8
is low). However, when competition is intense, the second period
can be significantly longer than the first period.

We focus on price competition, as price is the most important
factor that influences online shoppers,’> and sellers compete in
prices to win market shares; see, for example, Cabral (2018). As
sellers are symmetrically uninformed at the beginning, we focus on
the symmetric subgame Nash equilibrium where all sellers charge
the same price in the first period and investigate the impact of the
platform’s entry and information usage on the equilibrium price
and payoffs of different parties.

3.1. Information usage in the second period

We start with the analysis in the second period and introduce
some more notations. To reflect potential limited resources that the
platform can employ to manage its supply chain, we assume the
platform chooses one product to enter with its own version. As a
benchmark, we consider the case where the platform does not use
any first period information and enters with a randomly selected
product. We call this “random entry”. Alternatively, the platform
can base its product selection on first period demands or the vol-
ume of sales. We distinguish between two extents to which in-
formation is used. Firstly, the platform can use information aggre-
gated at the category level and enter with a random product in
the higher first period sales category. We call this “category entry”.
Secondly, the platform can use detailed information on individual
sellers in the first period and enter with the same product as the
seller with the highest first period sales. We call this “targeted en-
try”. As mentioned in the Introduction, information on individual
sellers is often private and the use of it may potentially violate an-
titrust laws. Putting aside the legality of such information usage,
our analysis focuses on the potential impact this has on the mar-
ket outcome.

13 “How to gauge Amazon product lifecycle”. See https://bit.ly/3eJFymY (Accessed
September 12, 2022).

4 See the proofs of Lemma 2 and Lemma 3 for details.

15> “When shopping online, what are the most important factors that influence
you to shop at a particular retailer?”, statista. See https://bit.ly/3zXYeVd (Accessed
September 20, 2021).
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Table 1
Summary of notations.
Notation Description
€ Market size of category i,i=A, B
F(e) Distribution function of ¢;
f(e) Density function of ¢;
3 Upper bound of ¢;
B Degree of product differentiation within a category
wij Strength of seller j, j = 1,2 in category i,i = A, B, taking value wor 1 —w
qij Demand for seller j, j = 1,2 in category i,i =A,B
Dij First period price of seller j, j=1,2 in category i,i=A,B
r Proportional commission rate

1) Weight of the second period profit
mi;(Wij. T pij. piy)  Per consumer profit of seller ij
aN(w,r)
aN(1-w,r)
s (w, 1)
ws(1 —w, 1)
m(w, )
(1 -w,r)

Second period per consumer profit of the strong seller without platform entry

Second period per consumer profit of the weak seller without platform entry

Second period per consumer profit of the strong seller when the platform replaces the weak seller
Second period per consumer profit of the weak seller when the platform replaces the strong seller
Second period per consumer profit of the platform when it replaces the strong seller

Second period per consumer profit of the platform when it replaces the weak seller

We assume that once the platform enters, it drives out the
seller which sells the same product, and the remaining sellers
within each category (original sellers or the platform) compete
under full information by choosing their prices. This is mainly
for tractability of the dynamic analysis, and we will discuss in
Section 6 how our main insights carry through to cases where the
entry of the platform does not entirely crowd out the original sell-
ers. Hence, in the second period, we have two situations for cat-
egory i = A, B, either the platform enters or not. Since the market
size €; does not affect the pricing decisions, we focus on the profit
per consumer for the remainder of this section.

Firstly, we consider the case when there is no platform entry
in category i. So the two original sellers remain to compete. Each
seller j chooses a price to maximize its profit per consumer, 7;j,
given by:

71 (Wij, 15 Pij, Pijr)
= (1 = r)wi;py(1 = pij + (1 = wij) (pij — pij)). for j # j. (2)

We denote the resulting competitive profit per consumer of the
strong seller by wN(w, r) and the competitive profit per consumer
of the weak seller by 7wN(1—w,r), with a total second period
profit of ¢;wN(w, ) and N (1 — w, 1), respectively.

Secondly, the platform enters and competes with the remaining
seller. When the platform replaces the strong seller, given the re-
maining weak seller’s price ps, it chooses its price p; to maximize
its per consumer profit, 7}, given by:

= wp(1—pr+B(1 —w)(ps—pr))
+1(1 —=w)ps(1 — ps + Bw(p; — ps)).

and the remaining seller chooses ps to maximize its per consumer
profit, ms, given by:

s = (1-1)(1—w)ps(1 — ps + Bw(p; — ps)).

We denote the resulting competitive profit per consumer for the
platform by m;(w, r) and the per consumer profit for the remaining
weak seller by mg(1 —w,r). Similarly, when the platform replaces
the weak seller, we denote the resulting competitive profit per
consumer for the platform by m;(1 —w,r) and the per consumer
profit for the remaining strong seller by 7rg(w, r). The main param-
eters of the model and the analysis are summarized in Table 1.
Before moving on to the analysis of first period prices, we
briefly discuss the assumption on the usage of information. We
focus on the information about the volume of sales. This ensures
tractability of the model and allows us to deliver our main insights
analytically. We show in Online Appendix that our main insights
extend to the setup when the platform bases its entry on the value

of sales (that is, revenue) at the category or individual levels. We
can show that when competition between sellers is intense, sellers
could still benefit from more individualized information usage.!6
However, this alternative model is less tractable as the prices are
determined by higher-order polynomials, which makes profit com-
parison difficult.

In addition, for the platform, the volume of sales is a sufficient
indicator for popularity and profitability on the equilibrium path.
In practice, the volume of sales serves as a good starting point to
identify potential popular products. For instance, Kalra & Stecklow
(2021) show how Amazon (India) selected a reference product to
replicate, starting from category sales, to individual sales, and then
to detailed product information. Thus, the model provides a simpli-
fied yet tractable version to the more general case where the cate-
gory or individual seller that obtains higher sales is more likely, if
not certainly, to attract a platform’s attention, which prompts sub-
sequent detailed information analysis and entry. Moreover, Amazon
publishes rankings of categories based on the volume of sales. Reg-
ulations have been proposed to break up the dual role of platforms,
which means the product department of the platform would have
the same information as any other third party seller.'” Our results
then show the potential impact of entrants accessing more fine-
tuned public information on market outcome.

4. Strategic pricing under platform entry
4.1. No information usage: random entry or no entry

As a benchmark, we consider the case where the platform does
not use any sales information from the first period. For instance,
the platform could commit not to enter, or the platform could
commit not to use any information and introduce its own version
of a randomly selected product. In either case, the prices and sales
in the first period have no effect on payoffs in the second period.
Hence, the equilibrium price in the first period would be the same
in both cases, denoted by pN.

In search for such a symmetric equilibrium where all sellers
charge pN in the first period, let us assume all other sellers are
charging this equilibrium price, whereas seller A1 contemplates to
charge a slightly different price p. Under random entry, its ex-

16 The only main difference in this case is that the price becomes lower under
category entry than random entry, but the price is still higher under targeted entry
compared to category entry or random entry.

17 “The risks keep growing for Amazon third-party sellers”, Forbes. See https://bit.
ly/3yN52G]J (Accessed July 24, 2022).
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pected profit is:

(s, pV) =/0 €A<%(JTA1(W, r: B, pN)_,_(S(%nN(W’ r)+%ﬂs(;V, r) )

1 "
+ 5 (Tar (1 = w,r: p. pY)

+8(%n”(1 —w,r) + %M)))d“@x)

With probability 1/2, A1 is the strong seller. In the first period, it
obtains a per consumer profit of s, (w, r; p, pN) as defined by Eq.
(2). In the second period, with probability 1/2, the platform does
not enter category A, so it obtains a profit of wN(w, r); with prob-
ability 1/2, the platform enters category A, but A1 still obtains a
profit of ws(w, r) with probability 1/2 when the platform replaces
A2. Alternatively, with probability 1/2, A1 is the weak seller and its
expected profit is obtained by simply replacing w with 1 —w.
Under no entry, the expected profit of A1l is:

1o = [ en(5 (. 5.p" + 87 (w.r)

(T = w5 pY) + 57N —w, ) )dF (e,
where it obtains 7N (w, r) when it is the strong seller and 7N(1 —
w, 1) when it is the weak seller in the second period.

To ease the exposition, we drop the subscript Al from
a4 (W, r; P; pN) and w4 (1 —w, 1; B, pV) in the following analysis,
and let 7, denote the corresponding first order partial derivative
with respect to p. The optimal p under both random entry and no
entry then satisfies:

AT1(p, pV) /é
o= 2\ P
op 0

We can show that:

e, W5 P, pM) +7p(1 = w,r; p, pV)

3 dF(EA)

Lemma 1. In the case of no information usage (random entry or no
entry), a symmetric equilibrium (pN, pN) exists and satisfies:

dF (€4). (3)

0 /E o(w, ; pN, pV) + 71,(1 —w, 15 pN, pV)
= €a 3
0

4.2. Usage of aggregate information: category entry

Now we consider the use of category sales information. Let
q}j, i=A,B, j=1,2 be the first period sales of each seller, and q/} =
q}, +al, and g} = q}, +q}, be the total category sales. The plat-
form enters with a random product in category i if q,.l > qil/, i #1.

In the first period, each seller chooses a price to maximize its
total expected profit across the two periods. Similar as above, sup-
pose all other sellers charge the equilibrium price p¢ and we con-
sider seller A1 contemplating to charge a different price p. Let
Probs (q}‘ < q}a) denote the probability of the platform not entering
category A when A1l is the strong seller and Probw(q}‘ < q}3) the
probability of the platform not entering category A when Al is the
weak seller. Seller A1’s expected profit is:

. ¢ 1 .
(B, p°) =/O €51 (w.r: p. p°) + 8Probs(qy < qy)m™ (w.r)
1
+8(1 = Probs(qs < dp)) 57s(w, 1)]
1 o
+ i[ﬂ (1—-w,r; B, p°) + 8Probw (g} < gh)7N(1-w, 1)

+8(1— Prob(g} < a) 351 —w, 1) dF(ep),

We can show that:

[m5G;January 13, 2023;14:10]

European Journal of Operational Research xxx (XxXx) Xxx

Lemma 2. In the case of category entry, a symmetric equilibrium ex-
ists and satisfies:

/é mp(w, r; p°, pX) + (1 = w, 13 p©, pF)
0= EA(
0

2

3 eaf(en)
3 f_pf‘c ME(w, r))dF (€5). (4)

where MCS(w, 1) =w(m@N(w, 1) — W) +A=w@NA-w,r) -
ns(l—wf))
Iy,

4.3. Usage of individualized information: targeted entry

Finally, we consider the platform entering with the same prod-
uct as the seller with the highest first period sales. Similar as
above, we focus on the symmetric price equilibrium in the first
period where all sellers charge a price of p”. If all other sellers
charge this equilibrium price and A1 contemplates to charge a dif-
ferent price p, its expected profit is given by:

(p, p")

e
1 ~
/0 EA(E[ﬂ(W, r; P, p’) +8(1 — Prob(q},

maX{Q,}xp Q,}\zv qz;r qllqz})”N(W» Nl

43— w.r: . p") + 51— Prob(a,

= max{q}n, Q,]u, Q};p quz})ﬂN(l —-w, 1)

+8Prob(q), = max{qa. day. Qir- Qi D) s (1 — w, 1)])dF (€a).

When A1 is the strong seller, it obtains a positive profit
in the second period when it is not the best seller in
the first period, which occurs with probability 1—Prob(q}‘1 =
max{q};.q},. q5;- q5,})- When A1 is the weak seller instead, it ob-
tains a profit of wN(1 —w,r) when the strong seller A2 is not
the best seller in the first period, which occurs with probabil-
ity 1—Prob(q}, = max{q},.q},.q}.q},}), and it obtains a profit
of mg(1 —w,r) otherwise. We only need to consider the strong
seller in each category because the product strengths can only take
two discrete values w and 1—w, so a small deviation in price
does not change the ranking of sales within a category, where
the strong seller obtains the higher sales. Thus, suppose B1 is the
strong seller in category B, when A1l is the strong seller in cat-
egory A, it is also the best seller if g}, > g}, that is Prob(q}, =
max{q},q},. g}, ak,}) = Prob(q}, > q},); Similarly, if A1 is the
weak seller in category A, it cannot be the best seller and A2 is the
best seller if g}, > q},, that is, Prob(q}, = max{q},.q},. q};. a},}) =
Prob(q}, > q},). We can show that:

Lemma 3. In the case of targeted entry, a symmetric equilibrium ex-
ists and satisfies:

/é mp(w,r;pT. ph) + (1 —w,r; pT, pT)
0= EA(
0

2
3 eaf(en)
+ 3 pAT M (w. 1)) dF (€4). (5)
where MT(w,1) =1+ BA-w)aNw,r) - BA -w) (N1 -

w, 1) —ms(1—w,1)).

4.4. Impact of information usage

Now we are ready to show that:

Proposition 1. The equilibrium first period price is higher when the
platform uses more individualized information, that is, pT > p¢ > pN.

To understand Proposition 1, note that if § =0, we have p! =
p© = pN as the first period prices have no influence on the second
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period profits. As long as § > 0, sellers have incentives to manipu-
late their first period sales so as to influence the platform’s entry
decision. In the case of category entry, this incentive is represented
by MC(w, ). Specifically, a seller ij obtains a profit of 7TN(WU,T)
if there is no platform entry, which is higher than ws(w;;, 1r)/2 if
there is platform entry (note that the platform only enters with
the same product as seller ij with probability 50%). In addition,
the platform’s entry decision depends on the total sales of cate-
gory i, for which seller ij contributes a proportion of w when it
is the strong seller and a proportion of 1 —w when it is the weak
seller. Hence, there is an incentive to lower the chance of platform
entry in category i by increasing the price.

In the case of targeted entry, by comparing MC(w,r) and
MT(w,r) in Lemma 2 and Lemma 3, the incentives of seller ij
change in several ways. Firstly, if it turns out to be the strong
seller, its own sales fully determine the probability of the plat-
form’s entry in category i, hence, the impact of its own price
on whether entry occurs is larger than that under category en-
try and is proportional to 1+ 8(1 —w) instead of w. We call this
the “deaveraging effect”. Secondly, if it turns out to be the strong
seller, it loses the whole competitive profit wN(w,r) and earns
zero profit in the second period in the case of targeted entry in-
stead of earning ms(w,r)/2 in the case of category entry. We call
this the “replacement effect” for the strong seller. These two ef-
fects together mean that the seller has stronger incentives to raise
price. Thirdly, if it turns out to be the weak seller, it would not
be replaced when the platform enters. Hence, it earns a profit of
7s(1 —w,r) instead of ms(1 —w,r)/2. We call this the “replace-
ment effect” for the weak seller. Moreover, under proportional fee,
the weaker seller actually benefits from the strong seller being re-
placed, as the platform partially internalizes the profit of the weak
seller and we have wN(1 —w, 1) — 5(1 — w, 1) < 0. This reduces its
incentives to prevent the platform’s entry. Finally, if it turns out to
be the weak seller, decreasing its price actually reduces the prob-
ability of entry in category i as it decreases the sales of the strong
seller, which determine the platform’s entry strategy. Specifically,
the impact of its price on entry becomes —f8(1 —w) instead of
1 —w. We call this the “entry easing effect”. The latter two ef-
fects also imply incentives to raise price. Altogether, sellers charge
higher prices under targeted entry as shown by Proposition 1.

5. How does information usage affect different groups?

The key message from Section 4 is that competition between
sellers in the first period is weakened when the platform uses
more detailed sales information in determining its entry strategy.
We now turn to the impacts this has on different parties.

5.1. Sellers

For sellers, targeted entry lowers the expected profit in the sec-
ond period as the platform is more likely to replace the strong
seller; however, targeted entry relaxes competition in the first pe-
riod as sellers charge higher prices to keep the platform from en-
tering. In balance, if the latter effect is strong enough, sellers can
benefit overall. Indeed, we can show that:

Proposition 2. There exists a w € (1/2, 1] such that for any w < w,
the profits of sellers are higher under targeted entry than category
entry for sufficiently large B. If w=1 or B =0, the profits of sellers
are lower under targeted entry than category entry.

Sellers benefit overall from targeted entry when competition
between sellers is intense, which occurs when either g is large (so
products of sellers are close substitutes) or w is small (so brand
preference or demand uncertainty within a category is weak). On
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the other hand, when 8 is small or w is large, competition be-
tween sellers is weak: the products are nearly independent in the
former case and the price of one product has little effect on the
other’s sales in the latter case. This means that the equilibrium
price under random entry would be very close to the static profit
maximizing price (exactly equal if 8 =0 or w= 1), which in turn
means that the price tends to be too high under category entry
compared to the static profit maximizing level, and targeted entry
further raises the price and reduces the profits of sellers in the first
period.

The same intuition applies when comparing the profits of sell-
ers under targeted entry and random entry, and we can show that
the same result holds if ¢; is distributed uniformly:'®

Proposition 3. If F(¢;) = €;/e, there exists a w € (1/2, 1] such that
for any w <w, the profits of sellers are higher under targeted en-
try than random entry for sufficiently large B. f w=1 or 8 =0, the
profits of sellers are lower under targeted entry than random entry.

Similarly, we can show that the profits of sellers are always
lower under category entry than random entry when w=1 or
B = 0. However, when w — 1/2, the profits are still lower under
category entry even if 8 — oo. Our numerical results show that the
profits of sellers are always lower under category entry than ran-
dom entry when ¢; follows the uniform distribution, that is, under
category entry the benefit of softened competition in the first pe-
riod is not strong enough to compensate the loss in the second
period caused by the platform’s entry.

Finally, we consider no entry. The profits of sellers under no
entry are higher than random entry, which means they are also
higher than under category entry. However, sellers’ profits can be
higher under targeted entry than no entry, when competition is
intense enough.

Proposition 4. If F(¢;) = €;/e, there exists a W € (1/2,1] such that
for any w < W, the profits of sellers are higher under targeted entry
than no entry for sufficiently large B.

Under proportional fee, sellers could actually benefit from more
information usage by the platform, so they would prefer the plat-
form to enter rather than not entering, especially when competi-
tion among sellers is sufficiently intense. This is illustrated in Fig. 1
with different commission rates.

5.2. Platform

For the platform, clearly, no entry is dominated by random en-
try, due to the gains from sales in the second period. Hence, in the
following of this section, we focus on the comparison between ran-
dom entry, category entry, and targeted entry. If the commission
fees are zero, the platform does not earn anything from sellers in
the first period but it clearly benefits from more information us-
age in the second period, as it can guarantee itself to sell the more
popular product under targeted entry. Therefore, it benefits overall.
The same intuition holds when r is sufficiently small:

Proposition 5. For given w and B, there exists 7(w, B) such that the
platform’s profit is higher under targeted entry than under category
entry, and both are higher than under random entry, if r < F(w, B).

Given the intensity of seller competition, the platform generally
prefers entry with more detailed information when the fees are
sufficiently low, as the second period gains dominate any poten-
tial losses in the first period. Such losses occur under proportional

18 A comparison of profits for a general distribution function F(¢;) is complex due
to high non-linearity in profit functions and depends on the exact shape of the
distribution function.
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0.5 0.6 0.7 0.8 0.9 1
w

(b) High Commission Fee (r = 0.8)

Fig. 1. Seller’s Preferred Entry Mode under Proportional Fee (§ = 0.7).

fee when competition is weak as the equilibrium prices are higher
than the static profit maximizing prices. Therefore, when commis-
sion fees are sufficiently low, both the platform and sellers prefer
targeted entry when competition between sellers is intense.

As long as the intensity of seller competition is sufficiently
strong, the platform prefers targeted entry even for higher pro-
portional fees, as the platform and sellers have aligned interests.
If sellers benefit overall, they must earn higher profits in the first
period given that they are hurt in the second period. This means
the platform also earns more in the first period, hence, it benefits
overall. That is:!?

Proposition 6. The profit of the platform is higher under targeted
entry whenever the profits of sellers are higher under targeted entry
compared to category entry or random entry.

However, their interests are less aligned when competition be-
tween sellers is weak. The sellers are hurt by targeted entry in

19 The proof is straightforward and hence omitted.
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w

(b) High Commission Fee (r = 0.8)

Fig. 2. The Platform’s Preferred Entry Mode under Proportional Fee (6 = 0.7).

such cases, but the platform still prefers targeted entry in order
to reap the benefit in the second period.

It may be tempting to think that the platform prefers targeted
entry when demand uncertainty within a category is high, that is,
when w is high, as the benefit of entering with the strong product
is larger. However, the platform’s relative preference for targeted
entry can be non-monotone in w, and its profit can be lower un-
der targeted entry than category entry for sufficiently large w. For
instance, at w = 1 and with uniformly distributed ¢;, we can show
that under proportional fee, the profit of the platform is lower un-
der targeted entry than under category entry if:

1 ( 2V3 1) 1-r
— 1) > i
2V/3-25++3-48 r
and lower than under random entry if:
4 ( 2v3 1) 1-r
SYW34+43-48 r’

both conditions are satisfied when r and & are large enough.

The intuition is as follows: Under proportional fee, at w =1,
the random entry equilibrium price is the static profit maximiz-
ing price, and thus the equilibrium prices under both category en-
try and targeted entry are above the static profit maximizing price,
which means lower profits for sellers in the first period. When r is
large, the platform puts a higher weight on the revenues of sell-
ers, which are more negatively affected by higher prices under tar-
geted entry. Moreover, such an upward distortion in price is more
likely when sellers put a higher weight on the second period profit
and hence have higher incentives to prevent entry, that is, when &
is high. Hence, the profit of the platform can be the lowest un-
der targeted entry if both r and § are large enough. The platform’s
preferred entry mode is summarized in Fig. 2.
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5.3. Consumers

Clearly, consumers are hurt in the first period when the plat-
form uses more individualized information in determining its en-
try strategy, resulting in higher prices. Under proportional fee, con-
sumers are hurt not only because of this but also in the second pe-
riod due to relaxed competition. The competition between a seller
and the platform is less intense than that between two indepen-
dent sellers, as the platform internalizes partially the profit of the
seller via the commission fee. This competition relaxing effect is
stronger when the platform sells the strong product, which has a
larger impact on consumer surplus. Hence, we have:%°

Proposition 7. Consumer surplus can be ranked, from highest to low-
est, as no entry, random entry, category entry, and targeted entry.

6. Two extensions
6.1. Generalization to many sellers

Suppose there are n sellers in each category i =A, B, and the
utility function of a representative consumer for products in cate-
gory i is given by:

= 1 . 1.
U=§q1’j* I +ﬂ)[2ﬂ;§qﬁqw+;(ﬂ+%)(qij)zls
(6)

where §;; is the consumption of product j in category i, w;; is the
strength of product j in category i with Z;;l w;j = 1, and as before
B is the degree of product differentiation. This generates a demand
for product j, given by:

qij = €wi[(1+ (1 —wi)) (1 = pij) = BY_ wy(1 = pa)l.

k%]

We assume that each product j is equally likely to be the only
strong product with w;; = w, otherwise it is a weak product with
a strength w;; = 1I=%, with w e (1, 1]. We maintain the other as-
sumptions in the two sellers case.

Consider a seller in either category, let m(w,r; p, p®;n) and
(1 —-w,r; P, p% n) be the first period profit when it is the strong
seller and one of the weak sellers respectively, if it charges a price
of p while other sellers charge p®. In the second period, if the
platform does not enter this category, we denote the correspond-
ing profits for the strong seller and each weak seller by 7N (w, n)
and 7N (1 — w, n). If the platform enters this category and replaces
the strong seller, we denote the profit for each remaining weak
seller by ¢ (1 — w, n). If the platform enters and replaces one weak
seller, we denote the profits for the strong seller and each remain-
ing weak seller by 7¢"(w, n) and 7&(1 — w, n).

Following similar steps as Lemma 1-3, we can show that the
first period equilibrium prices pl,, I € {N,C, T} satisfy:

/é o Tp(w, 13 ph, phin) + (n— Dy (1 —w, r; ph, phsn)
0 n

deaf(ea)
n(1-ph)

where MY (w, r) = 0 in the case of no information usage (I = N),

+ M (w, r)dF (€4) = 0,

n-1

MS(w, 1) = wzN(w, n) — .

' (w,n)]

+(A=-w) "1 -w,n) - %nss(l —w,n)

20 The proof for this result is straightforward and hence omitted.
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n-2
n

7d(1—w,n)]

in the case of category information usage (I =C), and

My(w.r) = (14 B(1 -w)" (w, n)
B =WV —w,n) —7E(1 —w,n)]
in the case of individual information usage (I = T). Similar argu-

ments as Proposition 1 imply that MS(w,r) > 0 if r is not too
large.?! Furthermore, we have:

MI(w, r) — MS(w, 1)
=1+ -wrVw,n) —7aV1 -w,n)]+B(1 -w)mi(1 —w,n)
n-—1 n-2

n

+w ns‘“’(w,n)-i-(l—w)[%ng(l—w,n)—s-

>0.

& (1-w,n)]

That is, the strategic pricing incentives are still at work and prices
are higher with more individualized information usage, although
the absolute effect is weaker, as each seller has a smaller influence
on category sales under category entry or on the sales of the top
seller under targeted entry.

6.2. Product differentiation between the platform and sellers

Our analysis assumes that the platform replaces the original
seller when it enters, our main insights continue to hold in less
extreme cases when the platform enters with a product that is a
closer substitute for one seller but it does not crowd out this seller
completely. We consider an example with two sellers in each cat-
egory as in our main model under proportional fee. If the plat-
form enters with a product that directly competes against seller ij
with strength w;;, we assume that the platform’s product obtains
a strength of aw;; while seller ij retains a strength of (1 —a)w;,
where o € [0, 1]. Our main model corresponds to the case of o = 1.
For example, if the platform enters category i and competes against
seller i1, which turns out to be the strong seller, we can derive
the demands for the three sellers using the utility function as (6),
given by:

gn = €(1 —a)w(l — piy + B(1 = w)(piz — pin) + Baw(pr — pin)).
dip = €(1 =w)(1 - ppp + B(1 —)w(pyy — pi2)) + Baw(p; — pi2)).
qr = €aw(1 — p;+ B(1 —a)w(pin — p1) + B(1 —w)(pp — p1)).

The three sellers then compete in prices, and we denote the corre-
sponding profits of the strong seller and the weak seller by 7¢(w)
and 7$(1 — w), respectively. Similarly, we denote the profits of the
strong seller and the weak seller by 7¢"(w) and 7¢"(1 — w), when
the platform enters and competes directly against the weak seller.

Following similar steps as in the main model, we can show
that the equilibrium prices under category entry and targeted en-
try satisfy similar conditions as Eqs. (4) and (5), with M€(w, r) and
MT (w, r) replaced by:

MG (w. 1) = WO w ) — 3 (T5w) + 7 (W)
+(1=-w)(#@N(1-w, r)—%(n'ss(l —w) + (1 -w))),

and

Mg (w,r) = (1+ B —w) (@ (w,r) — i (w))
—BA-w)(@NA —w, 1) — (1 —w)).

21 Since each seller is less likely to be replaced in the case of category entry, we
need a lower r for this to hold.
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MS (w, 1) is always positive for any « > 0, as platform entry inten-
sifies competition and reduces sellers’ profits and market shares.
Furthermore, we have:

ME(w, 1) = MS (w, 1)
=1+ -w) [z w,r) —mi(w) — @V —w,r) - 71 —w))]

Aw,a)

W) (1 W)~ W)
—_————
B(w,a)

¥ 1‘7"" T —w) + 7Y (W) — TEW) — 75— w)).

C(w,)

We can show that A(w, ) is positive because when the platform
enters and competes directly against the strong seller, it hurts the
strong seller more than the weak seller. Moreover, we can show
that B(w, o) > 0 and C(w, &) > 0 because when the platform en-
ters and competes directly against the weak seller, it hurts the
strong seller less (so B(w, @) > 0) and it also hurts the total profits
of the two sellers less than when it competes directly against the
strong seller (so C(w, o) > 0). Together with w > 1/2, this means
that ML (w, ) — MS (w, 1) > 0.

Hence, the strategic pricing incentives remain the same, al-
though the overall impact on sellers now looks similar to the case
of platform entry under per unit fee (See Online Appendix). Sell-
ers are hurt whenever the platform enters under per unit fee,
as the platform does not pay the per unit fee and hence is a
more efficient competitor. Instead, under proportional fee, the re-
maining seller benefits from the platform’s entry when the other
seller is completely replaced. When both sellers remain to compete
with the platform, the market remains competitive and both sell-
ers could be hurt if @ is not too large (so the platform does not
crowd out the original seller too much), which makes the situa-
tion similar to that under per unit fee. Consequently, sellers would
generally prefer no entry at all, but they would still prefer targeted
entry when competition is intense and entry is inevitable.

7. Further discussions and concluding remarks

In summary, we have considered the impact of a platform’s en-
try on competition between independent sellers, when the plat-
form can base its entry decision on different sets of information.
We show that the use of more individualized information enhances
sellers’ incentives to manipulate sales to influence the platform’s
entry strategy, which relaxes ex ante competition between sellers.
Our analysis generates new insights into the ongoing discussion
about the dual role of platforms as an intermediary and a seller by
taking into account different extents to which data is used. In this
section, we further discuss some advantages and limitations of our
approach, identify several important directions for future research,
and conclude with some managerial and regulatory implications of
our results.

7.1. Further discussions about the model

7.1.1. Sellers’ informational advantage

In our model, sellers do not know the strength of their products
or the market size in the first period and learn about it afterwards.
This reflects the role platforms play in facilitating sellers’ experi-
mentation with new products, some of which may turn out to be
popular and some may not. This also allows us to analyze the sym-
metric equilibrium and obtain clear and meaningful results regard-
ing the impact of the platform’s information usage on the strategic
interaction among sellers.
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If sellers know the strength of their products or the market
size and hence have an informational advantage over the platform,
the analysis will become more complicated in two ways. Firstly,
we no longer have a symmetric equilibrium in the first period,
as the strong seller and the weak seller would charge different
prices, determined by two non-linear equations. Yet, our main in-
sights regarding the impact of information usage on prices would
largely carry through. Specifically, comparing targeted entry to cat-
egory entry under proportional fee, the deaveraging effect and the
replacement effect continue to apply for the strong seller, which
means the strong seller tends to set a higher price. The replace-
ment effect and the entry easing effect continue to apply for the
weak seller, which means the weak seller may set a higher or a
lower price. Overall, when w is large and/or 8 is small, prices of
both the strong and the weak sellers are higher; when w is small
and/or B is large, the strong seller charges a higher price, whereas
the weak seller charges a lower price. Secondly, sellers may have
incentives to signal their private information about market size as
studied by Jiang et al. (2011) and Li et al. (2014), which would fur-
ther push up prices as shown in this strand of literature. A full
analysis with asymmetric sellers and asymmetric information is
beyond the scope of this article but could be an interesting avenue
for future research.

7.1.2. Multiple periods and strategic sellers

To deliver our main insights, we have adopted a two-period
model with forward-looking sellers. The two-period setup has the
advantage of tractability and clearly demonstrating the underly-
ing driving forces. However, to ensure equilibrium existence, we
need to put restrictions on the relative length of the learning stage
and the competition stage. While this is common in the literature
which often assumes § < 1, it imposes rigidity on the modeling.
With a multi-period or a continuous-time model, we would be
able to model learning by the platform more flexibly and inves-
tigate other interesting issues such as how the speed of learning
affects independent sellers. In such more complex setups, we be-
lieve the strategic incentives to manipulate sales still exist so as
to delay or distort learning and entry by the platform. We leave
the study of these models to future research, which may gener-
ate richer dynamics and deepen our understanding of information,
imitation and competition in platform markets.

It would also be interesting to introduce sellers that differ in
their strategic aims and study how competition among them is
influenced by the platform’s strategy. Our setup considers only
forward-looking sellers. While this applies well to sellers that have
established the platform as their main retailing channel and are
aware of the strategies adopted by the platform, there could exist
other sellers that are less experienced or more focused on short-
term profits. This introduces additional layers of strategic consider-
ations that sellers need to take into account, which may generate
new insights into the impact on different types of sellers.

7.1.3. Non-price competition

We have focused on sellers that compete in prices. To reduce
the likelihood of platform entry, sellers manipulate sales by raising
their prices, which softens competition and could benefit them
in some cases. Similar insights apply when sellers compete by,
for example, providing valuable services to customers. In such a
scenario, competition tends to result in over-provision of these
services, as sellers fight fiercely for market shares. With the
possibility of the platform entering based on sales information,
sellers have incentives to manipulate sales and prevent platform
entry by reducing these services. This again relaxes competition
among sellers and may benefit them. This is in line with the
analysis of Jiang et al. (2011), who show that, in a setup with a
single seller, the seller may reduce valuable services when it has
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private information on demand. However, if sellers compete in
multiple dimensions, in addition to collecting information about
a single variable (sales) at different levels of granularity, the
platform may have incentives to collect information about other
variables (such as inventory data, marketing efforts and customers
reviews) to learn about the most popular products. This points
to a new and potentially fruitful direction for future research.
Furthermore, sellers may invest and compete in innovation and
experimentation of products. It would be interesting to investigate
how information usage by the platform affects the intensity and
diversity of experimentation by independent sellers.??

7.1.4. Competing platforms

Our analysis proceeds with a single platform. When there are
multiple platforms, our analysis continues to apply for each in-
dividual platform, and it has further implications on competition
between platforms. As we have seen, sellers may benefit from a
platform’s information usage. In these cases, the platform that uses
more individualized information may attract these strategic sellers.
However, other sellers, who focus more on short-term profits, may
be turned away by such a strategy. Therefore, a platform needs
to carefully design its information strategy, which not only affects
how sellers compete when they have joined the platform but also
whether and which platform they decide to join at the beginning.
A thorough analysis along this direction is beyond the scope of this
article but would be an important topic for future research.

7.1.5. Entry by other independent sellers

Finally, we have focused on the entry by the platform, mainly
to relate our insights to the discussion surrounding the behavior of
large trading platforms. Our analysis can be adapted to study the
entry by other independent sellers, who rely on the information
provided by the platform. Similar to our main analysis, more
individualized information allows independent entrants to target
the more popular products. Hence, the incentives to manipulate
sales by existing sellers to prevent entry by other independent
sellers are still present, and the main insights remain valid. That
is, existing sellers compete less intensely and may gain when the
platform provides more individualized information to potential
independent entrants. However, compared to the platform, inde-
pendent entrants do not internalize the profits of existing sellers
via commission fees, which makes them tougher competitors in
the second period. This means that, competition in the second
stage tends to be more intense, which leads to lower profits for
existing sellers and a higher consumer surplus. Consequently, the
overall impacts of information usage on consumers and sellers
become similar to the case of a per unit fee (See Online Appendix).

7.2. Concluding remarks

7.2.1. Managerial implications

For the sellers, our results show that they may actually ben-
efit from more individualized information usage by the platform,
taking into consideration how sellers could respond strategically
prior to the platform’s entry. Thus, in addition to adjusting selling
strategies after the platform’s entry, sellers should consider how to
reshape their competitive strategies anticipating that the platform
can use different information strategies upon entry.

For the platform, our results show that it is generally benefi-
cial to use more individualized information under proportional fee
when sellers compete fiercely, but not under per unit fee. Hence,
when adopting an information usage scheme, it is important to
consider sellers’ strategic responses to the use of information and
the structure of fees under agency selling.

22 See, for example, Lam & Liu (2022).
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7.2.2. Regulatory implications

Our results shed light on the policy discussion surrounding dig-
ital giants, especially how they might abuse their market positions
by collecting and analyzing independent sellers’ data. We highlight
the importance of market dynamics and demonstrate the signifi-
cance of considering the impacts of regulation on ex ante compe-
tition in addition to its impacts on ex post competition. In par-
ticular, potential intervention on the use of sellers’ information
should take into account the level and structure of commission
fees and the intensity of competition among sellers. For example,
under proportional fee, we show that restricting usage of individ-
ualized information could hurt both the platform and sellers but
benefit consumers. However, under per unit fee, such a restriction
may benefit the consumers and the platform but hurt sellers when
competition between sellers is intense.

Another commonly proposed regulation to deal with the dual
role of platforms as an intermediary and a trading party is to sep-
arate the two roles. In our set-up, this could be a financial break-
up where the product team of the platform does not take into ac-
count the commission fees when setting the prices, or a physical
break-up where the product team acts independently from the in-
termediary. In either case, the product team becomes similar to
an independent seller. As discussed above, our main insights that
more individualized information usage softens competition among
sellers are still valid and our analysis continues to apply in this
scenario.

Supplementary material

Supplementary material associated with this article can be
found, in the online version, at doi:10.1016/j.ejor.2022.12.026
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