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Abstract

Buyers could showroom on the platform which is bad for the platform in the literature. And
the platform might apply price parity clauses to deter showrooming. Different countries have
different regulations for this clause. In contrast to the literature, we show that showrooming
could be good for the platform in general conditions. Without commitment power, the platform
would deter showrooming and hurt itself. The ban on price parity clause helps the platform to
commit and benefit all players. With commitment power, the platform would optimally choose
an interior level of showrooming and it is socially too small. The results hold for the wholesaler
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1 Introduction

The literature finds that showrooming (search on the platform and switch to sellers and buy directly
from sellers, hence, no fee is charged by the platform.) is bad for the platform. Alternatively,
consumers visit an offline seller to look for the ideal product and then switching to buy the product
online at a lower price (windows shopping). Further, there could be webrooming (consumers search
online and then buy the product offline). In other cases, buyers search on one platform, and switch
to another platform due to discounts. For other examples, a house buyer could directly buy from
the seller after using the service of the house broker. The same thing happens for house renters.

Firms pay commissions or kickbacks to information intermediaries for recommendation. A
broker for insurance or financial products may suggest buyers which insurance or financial product
they should purchase. A physician may advise patients which drug to take. Retailers may provide
advice to shoppers for experience or credence goods over which product they should buy. An
online platform may recommend which seller is best for the consumer. In all these cases, after
receiving the recommendation from the intermediary, buyers could bypass the intermediary and
buy directly from the sellers at a lower price.

Hence, there are lots of examples like showrooming with more applications. Hence, we call it
leakage, according to the terminology by Hagiu and Wright (2023). In our paper, we might use
showrooming in the context, instead of leakage. They are interchangeable, and they mean the
same thing. We use showrooming because it is more important and universal in the literature and
industry.

Actually, allowing buyers switch to sellers charging a lower price than on the platform is
obviously bad for the platform. Hence, the platforms try the best to deter showrooming. One
common strategy is the so-called price parity clauses and most favored nation clause. Alternatively,
Price Coherence in Edelman and Wright (2015, a, b). Edelman and Wright (2015, a) illustrate
thirteen markets with price coherence, and their origin and outcomes as well as concerns and
policy issues. Edelman and Hu (2017) informally discuss various strategies to combat showrooming
("disintermediation" in their language.) Hagiu and Wright (2023) consider more strategies for the
platform to deter showrooming or leakage in their language. Jing (2018) discussed strategies to
deter showrooming as well.

Due to heterogenous in buyers’ switching cost or inconvenience cost of buying directly, Hagiu
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showrooming activity is modelled in a probability parameter, and we allow the platform optimally
choose it. In real life, common sense tells us that all showrooming activity is partial, neither 0
or 1. According to the survey by ZBJ.com, the largest online freelance marketplace in China,
they show that about 90% of total transactions are conducted outside the platform after clients
and freelancers have been matched on its platform. (See Gu and Zhu, 2021.) Based on the
survey, if the service provider’s income based on the platform is RMB 100,000, however, the real
revenue could be RMB 1 million. For details, please refer to Zhu et al. (2018). It is confirmed in
empirical studies. There is a paper (Rider and Samila 2019) on brokerage which points out that
brokers are more likely to be disintermediated when they do not control information. Hunold et
al. (2020) provide evidence of steering due to showrooming on hotel booking platforms. Further,
they show Booking and Expedia could give less prominent placement (like recommendation) to
hotels that offer lower prices on the their own website or on a competing platform’s site. Gu
and Zhu (2021) show that more online trust between consumers and third-party freelancers lead
to more showrooming on an online freelancer marketplace. Zhou et al. (2021) show that higher
customer-agent interaction frequency, higher transaction prices, service repetitiveness and proximal
customers could potentially raise showrooming.

The showrooming in universal to the platform in our real life. For example, Amazon, Book-
ing.com and Expedia, and they price-parity clauses to deter showrooming. However, in the case of
insurance, financial and medical products, intermediaries impose no such restrictions, and sellers
typically do not offer lower prices for direct sales relative to intermediated sales. Shen and Wright
(2019) offer a theory to explain why online marketplaces and hotel booking platforms impose
price-parity clauses to prevent showrooming, while insurance and financial advisors do not.

The price parity clauses are widely used by almost all platforms all over the world. For example,
Amazon use this clause by requiring that the price of the seller on Amazon must be at or lower
than the seller offers via any other platforms or the seller’s own channel. In 2012, due to the
regulations of German and UK, Amazon removed this clause in Europe from 2013. However, it
kept requiring it in the USA until 2019 due to political pressure. In 2015, European authorities’
investigations of the clause, Booking.com and Expedia committed to remove the wide price parity
clauses in Europe while retained the narrow ones.

For the most favored nation (MFN) clauses, the Department of Justice Antitrust Division’s
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Act no. 1 and induced anticompetitive effects. All over the world, there is a wide concern about
the issue of MFN in regulation authorities.'In the e-book market, Apple and Amazon were found
guilty by the authority for the MEN. For more details, please refer to Klein (2017). The European
Commission adopted on 10 May 2022 the new Vertical Block Exemption Regulation (VBER) and
Vertical Guidelines (Guidelines) which come into force on 1 June 2022.20n 8 August 2022, the
UK Competition Appeal Tribunal ("CAT") set aside the Competition and Markets Authority’s
("CMA") first infringement finding against Compare The Market for the use of most favored nation
clauses ("MFN clauses").3

There are legal and government investigation of this policy of the platforms for the price parity
clauses. In the world, different countries apply different policies for the price parity clauses. In
some cases, platforms have removed the price parity clauses due to the government investigations
or regulatory pressure. For example, Amazon in Europe from 2013 and in the U.S. from 2019. In
Europe, several countries (Austria, Belgium, France, Italy) prohibit the price parity clauses via
online travel agencies (OTAs). In Germany and Sweden, the ban only applies to certain OTAs
(HRS and Booking.com in Germany, and Booking.com in Sweden), while other OTAs continue to
use price parity clauses within these markets. In many other major markets, however, these OTAs
continue to use the price parity clauses. Further, in Austrian, Belgian, French, and Italy, they
passed laws to ban this clause.

Previous researches on showrooming and price parity clauses include Edelman and Wright
(2015, a, b), Boik and Corts (2016), Johnson (2017, b), Johansen and Verg'e (2017), Carlton
and Winter (2018), Ronayne and Taylor (2018), Wals and Schinkel (2018), Gomes and Mantovani
(2020), Mariotto and Verdier (2020) and Liu et al. (2021), Wang and Wright (2020).

Edelman and Hu (2017) informally discuss various strategies to combat showrooming ("dis-

!See Department of Justice, Federal Trade Commission to Hold Workshop on "Most-Favored-
Nation" Clauses, August 17, 2012, the United States Department of Justice, https://www.ftc.gov/news-
events/news/press-releases/2012/08 /ftc-department-justice-hold-workshop-most-favored-nation-clauses, and
https://www.justice.gov/atr/events/public-workshop-most-favored-nation-clauses-and-antitrust-enforcement-and-
policy. Implications of E-commerce for Competition Policy, June, 2018, OECD, http://www.oecd.org/competition/e-
commerce-implications-for-competition-policy.htm, accessed on April 10, 2023.

https://www.linklaters.com /en/knowledge/publications/alerts-newsletters-and-guides /2022 /may /13 /vertical-
block-exemption-regulation-final-text-published-and-ready-for-launch-on-1-june-2022, accessed on April 10, 2023.

Shttps://www.ashurst.com/en/news-and-insights /legal-updates/competition-law-newsletter-october-

2022 /cn04—cmas-first-infringement-finding-on-most-favoured-nation-clauses-set-aside/, accessed on April 10,2023.



intermediation" in their language.) Hagiu and Wright (2023) consider more strategies for the
platform to deter showrooming or leakage in their language. Jing (2018) discussed strategies to
deter showrooming as well.

For the showrooming and price parity clauses and platform investment, please refer to Edelman
and Wright (2015), Maruyama and Zennyo (2020), and Wang and Wright (2023). Hagiu and Wright
(2023) also consider it as one of their strategies to deter showrooming,.

In these studies, the common results show that it is a dominant strategy for the platform to
use the price-parity clause that prevents sellers from setting lower price in their direct channel
(or other cheaper platforms) so as to eliminate showrooming. Although the effects on prices and
welfare might be different.

However, in our study, we show that the showrooming could be good for the platform with
higher profit under mild conditions. And we allow the platform to choose optimal probability of
showrooming. And we show that the ban on price parity clauses is good for everyone including
the platform itself. Our model also has some policy implications and empirical predictions.

In fact, some country ban price parity clauses. The government ban it to protect buyers and
sellers. Government ban on price parity clauses actually help the platform to commit to positive
showrooming probability and earn a higher profit. Under this case, the surplus of sellers and
buyers and social welfare are higher as well. Hence, the ban on price parity clauses benefits every
player in the game.

In our paper, counterintuitively, we show that showrooming could be good for the platform.
Allowing showrooming leads to higher surplus for the buyers. To visit the platform, the buyers
need to pay a random cost. Higher surplus leads to more visit, and it is good for the platform as
well. Although showrooming lowers the profit of the platform per buyer, however, if the demand
enhancing effect dominates, showrooming is good for the platform.

If the showrooming probability is endogenously decided by the platform after the entry of
the buyers, then given the entry decision of the buyers, even if showrooming is good for the
platform ex ante, then platform would forbid showrooming ex post. And the platform hurts itself.
However, if the showrooming probability is endogenously decided by the platform before buyers’
entry with commitment, and it is public information, then the platform would choose the optimal
showrooming probability.

For surplus for buyers, sellers and social welfare, consumer surplus is increasing in the show-



rooming probability, hence the measure of the visitors is increasing in the probability as well.
Consequently, the social welfare increasing in the showrooming probability too. Hence, for policy
implications, the government should make showrooming easier than the one chosen by the plat-
form. For example, the government could make sellers information in public and easier to obtain
for buyers, reduce the switch cost for both buyers and sellers, teach naive buyers about related
details of showrooming, make the sales directly from sellers and from platform less differentiated
(payment instrument, insurance, delivery, security, logistic and so on), promote the communication
between buyers and sellers.

However, even if the showrooming decision is made by the platform before visit decision of
buyers, while the platform can not commit to it, then the platform would forbid showrooming.
Alternatively, the buyers do not know the showrooming probability before visiting the platform or
the showrooming decision is made after entry of buyers, then it is the same, the platform would
forbid showrooming. In this case, the platform hurts itself.

Consequently, the platform would apply different sorts of strategies to deter showrooming. One
particularly commonly used is the price parity clauses. However, the price parity clauses hurt the
platform. For policy implications, some country ban price parity clauses to restrict the behavior
of the platform and promote the surplus of the sellers and buyers. Our theory suggests that most
times the ban on price parity clauses actually help the platform to commit and earn a higher profit
and reduce the surplus of sellers and buyers.

The ban of price parity clauses in several European countries lead to empirical studies of the
effects of price parity clauses. Hunold et al.(2018) used data from Kayak (a price comparison
website) to check the changes in the German hotel industry after the ban. Mantovani et al. (2021)
conduct quasi-experimental evidence on the full ban of price parity clauses in France for hotels
listed on Booking.com. Ennis et al. (2020) study the impact of EU’s ban of wide price parity
clauses. Song (2023) studies how Amazon’s removal of the clause in March 2019 affects product
prices on Amazon and eBay. The key of these empirical studies is the effect of the ban on prices
and product availability across different selling channels.

We show this result by a simple example. Then set up a general model. Later, we show that
the result is robust to different settings. The main model assumes the following timing. Stage
1, Rational buyer anticipates the prices, and the cost of the visit is realized, and buyers make

visit decisions. Stage 2, the platform charges a fee. Stage 3, sellers charge a price. Stage 4,



the value of the product is realized. And whether the buyer could showroom is realized. There
are several important elements here. First, the buyers need to pay a visit cost before knowing
the information about the trade. Second, the showrooming behaviors are characterized by the
showrooming probability which is the same to all buyers. Third, with endogenous showrooming
probability, with commitment power, the committed showrooming probability is public information
and buyers could observer ex ante, otherwise, it is the same to the case without commitment or
buyers can not observer this information, and the platform would deter showrooming and hurt
everyone. Hence, the ban on price parity clauses is good for every player. Forth, for the case
with platform pricing which is public information before visit decision of buyers, or the platform
could commit to the transaction fee which is public information ex ante, then, the showrooming
is neutral in these cases. The results are quite robust. Further, we argue why the timing of our
main model makes sense and important to study. We argue how the platform could affect the
showrooming behaviors through different strategies of showrooming deterrence policies, and hence
optimally choose it. In our model, the platform commits to showrooming probability if possible,
however, if the platform commits to the transaction fee, then it is the same to the alternative
timing. Further, we make argument why our model makes more sense to consider the case for the
platform commits to showrooming probability instead of the transaction fee.

In extension, we show that the platform model we analyzed is the same to the wholesale model
where the intermediary is wholesale. We show that the results are exactly the same.

The rest of the paper is organized as follows. Section 2 uses a simple example to show how
showrooming could be good for the platform. Section 3 conducts a general model with competitive
sellers charging marginal pricing to show condition for profit enhancing showrooming for the plat-
form. We show the optimal showrooming probability chosen by the platform if it can commit to it.
Further, without commitment power, the platform would deter showrooming and hurt itself. The
ban on price parity clauses actually helps every stakeholder and help the platform to commit to not
deter showrooming. Hence, our model supports the ban on price parity clauses. For extensions,
section 4.1 considers monopoly seller and the results are exactly the same. Section 4.2 considers
competitive platforms in the Hotelling model with similar results. Section 4.3 considers the case
trade directly with seller leads to disutility and it leads to similar results. Section 4.4 considers
alternative timing and show that the showrooming is neutral. Section 4.5 considers wholesaler

model. Section 4.6 considers different cumulative distribution functions with the same results.



Sections 4.7 and 4.8 make some illustration of other effects on showrooming, and we leave them

for future research. Section 5 concludes.

2 A Simple Example

The literature finds that showrooming (search on the platform and switch to sellers and buy
directly from sellers, hence, no fee is charged by the platform.) is bad for the platform.

However, I want to show that sometimes showrooming is good for the platform. The logic
is that allowing showrooming gives the buyers higher utility. Hence, more buyers would use the
platform. On the one hand, it leads to more purchases, on the other hand, it leads to higher
advertising revenue. Alternatively, the platform could make recommendation, and it might lead
to more profit from other products.

Game Structure

1. Players

Buyer The value of the buyer is fixed at v, and it takes cost ¢, to visit the platform. Buyer
could choose whether to pay a visit cost ¢, to visit the platform. Without showrooming, the buyer
can only trade with the seller on the platform. With showrooming, the buyer could trade with the
seller directly.

Seller Sellers are competitive and charge a marginal price. The competitive marginal cost of
sellers is fixed at ¢s. Given the transaction fee f charged by the platform, the seller charge buyer
a price equal to f + cs.

Platform The platform charges a transaction fee f. In the case without showrooming, the
transaction fee is the only decision variable chosen by the platform. With showrooming, the
platform could choose the optimal showrooming probability p.

2. Timing

Without Showrooming

Stage 1, rational buyer anticipates the prices, and buyers make visit decisions.

Stage 2, the platform charges a fee.

Stage 3, sellers charge a price.

Stage 4, the buyer makes purchase decision.

With Showrooming



Stage 0, The probability of showrooming could be chosen by the platform with commitment
before buyers’ entry and it is public information.

Stage 1, rational buyer anticipates the prices, and buyers make visit decisions.

Stage 2, the platform charges a fee.

Stage 3, sellers charge a price.

Stage 4, whether the buyer could showroom is realized. And the buyer makes purchase decision.

3. Payoffs

Without Showrooming

Consumer Surplus (CS) The gain minus the price and visit cost if the buyer choose to visit
the platform, v — ¢, — f — ¢s. Otherwise, if the buyer does not visit the platform, then C'S = 0.

Seller Profit They are competitive and charge marginal price with 0 profit.

Platform Profit The profit of the platform is equal to the transaction fee f if the buyer
chooses to visit the platform. Otherwise, if the buyer does not visit the platform, then the profit
of the platform is equal to 0.

Social Welfare (SW) is equal to the sum of CS and platform profit.

With Showrooming

Consumer Surplus (CS) The gain minus the price and visit cost if the buyer chooses to visit
the platform, v — ¢, — (1 — p)(f + ¢s) — p* cs. Otherwise, if the buyer does not visit the platform,
then C'S = 0.

Seller Profit They are competitive and charge marginal price with 0 profit.

Platform Profit The profit of the platform is equal to the transaction fee (1 —p)f if the buyer
choose to visit the platform. Otherwise, if the buyer does not visit the platform, then the profit
of the platform is equal to 0.

Social Welfare (SW) is equal to the sum of CS and platform profit.

4. Equilibrium Concept

We use subgame perfect equilibrium (SPE) as the solution concept, and solve the game by
backward induction.

In this case, there is a platform and competitive sellers which charge marginal price. The
value of the buyer is fixed at v, and it takes cost ¢, to visit the platform. The cost could be time
spent on it, search cost, the price paid for internet, package for the cell phone, membership fee,

time spent due to search diversion, driving fee, parking fee, payment for the cell phone, laptop,



knowledge of how to use the platform, APP and facilities, and so on. The competitive marginal
cost of sellers is fixed at c¢s. The platform charges a transaction fee f. In our model, buyers have
unit demand. According to Hagiu and Wright (2023), for unit demand and positive marginal costs,
the ad-valorem or proportional fee is equivalent to the transaction fee, and they prove it for their
baseline model in Online Appendix B.

In this example, there is a single buyer with fixed value and visit cost. Alternatively, we
could think a continuum of homogeneous buyers with measure one. Further, the showrooming
probability is committed by the platform and it is public information and known by the buyer ex
ante. We deal with other issues in later part of this section and general model.

Without showrooming, when the platform is visited, it will charge seller a fee f = v — ¢, with
total price v. The buyer has 0 surplus, and due to visit cost, the buyer will not choose to visit the
platform, and hence, the market collapses. The payoffs for all players are 0.

With showrooming, suppose that the buyer has probability of p being able to showroom. It
could due to asymmetric information, switch cost, being naive, online habit, laziness, personal
knowledge, and so on. Some buyers have more information, lower switch cost, different knowledge
about sellers, disutility form switching, they are more experienced. Otherwise, they care less about
the convenience of the platform (payment instrument, insurance, delivery, security, logistic and so
on). To fix idea, we could assume that this proportion of buyers are informative about sellers or
with 0 switch cost, while other buyers can not showroom. Or those buyers are captive and loyal
while others belong to the switching group.

Under this case, the surplus of the buyer is given by

1—-p : f=v—cs5cs=0,
p o CS=10V— Cs.
Hence, the expected surplus is given by
p* (v —cs) — Cyp.
If px(v—cs) — ¢, > 0, then, the buyer chooses to visit. And it leads to higher consumer surplus
and social welfare than the case without showrooming. Otherwise, if p * (v — ¢s) — ¢, < 0, then

the buyer does not visit the platform with 0 payoffs for all players.
The profit of the platform is given by

(1 —=p)(v—rcs) >0.



Hence, if p * (v — ¢5) — ¢, > 0, then, showrooming is good for the platform.

If the probability of being able to showroom is sufficiently high, then visiting the platform
brings higher surplus to the buyer, then the buyer will visit the platform for sufficiently high p.
And visiting leads positive profit to the platform. Alternatively, if the cost of sellers or visiting
is sufficiently low, or the value is sufficiently high, then it brings positive surplus to the buyers
visiting the platform. Hence, it leads to positive profit for the platform accordingly.

Supposedly, the probability of showrooming p is endogenously decided by the platform. The
question is what is the equilibrium showrooming probability. Under this case, the platform must
be able to commit to the showrooming probability and it should be known by the buyers before
their visit. In other words, the showrooming is public information.

As the profit of the platform is decreasing in p, then, the lower the probability, the higher the
profit. However, Low probability leads to lower buyers’ surplus and buyers will not choose to visit.

Hence, in equilibrium, the platform will set optimal probability as following

prx(v—cs)—c, = 0,

* )

p =

V— Cg

The profit of the platform is given by
(I—=p")(v—cs) =v—cs — Cy.

Under this case, the platform takes away all the surplus, while it is efficient.

However, even if the showrooming decision is made by the platform before visit decision of
buyers, while the platform can not commit to it, then the platform would forbid showrooming,
and the market collapses. Alternatively, the buyers do not know the showrooming probability
before visiting the platform or the showrooming decision is made after entry of buyers, then it is
the same, the platform would forbid showrooming. In this case, the platform hurts itself.

Consequently, the platform would apply different sorts of strategies to deter showrooming. One
particularly commonly used is the price parity clauses. However, the price parity clauses hurt the
platform. For policy implications, some country ban price parity clauses to restrict the behavior
of the platform and promote the surplus of the sellers and buyers. Our theory suggests that most
times the ban on price parity clauses actually help the platform to commit and earn a higher profit.

Under our example, the surplus of sellers and buyers are always equal to 0 for both cases with and
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without endogenous showrooming. Without the ban, the market does not exist, while with it, the
platform takes away all the surplus and it is socially efficient.

Hence, we obtain the following results.

Result 1 Without showrooming, no buyer visits the platform. With showrooming, then,
1. It leads to higher consumer surplus and social welfare.
2. If px (v —cs) — ¢, >0, then, showrooming is good for the platform.
3. If p is endogenous decided by the platform before buyers’ entry with commitment, then
* o

p* = ;2. Otherwise, the platform would forbid showrooming and hurts itself.

4.. The equilibrium showrooming probability is too small for buyers, sellers and social welfare.
5. Government ban on price parity clauses actually help the platform to commit and earn a
higher profit. And under this example, the ban is socially efficient.

6. Under endogenous showrooming, the surplus of sellers and buyers are always 0.

In this example, if the platform could commit to the transaction fee which is public information
and known before the visit of the buyers, platform could achieve the same results. In this example,
the platform could commit a price f = v — ¢s — ¢,. Under this case, the platform takes away all
the surplus as well. Hence, it is interesting to compare the case with commitment power to
showrooming and to transaction fee. However, due to the following reasons, we focus on the
case with commitment power on showrooming. Actually, commitment power on the showrooming
probability ex ante makes our timing of main model interesting. The alternative timing in the
extension makes the showrooming probability neutral. Commitment power on the transaction fee
being public information for buyers is the same to the analysis of the alternative timing model.
Further, as argued in the general model, the information for the transaction fee might not be

available.

3 A General Model

In this section, we layout the main model. Below is the timing.

Timing

Stage 0, The probability of showrooming could be chosen by the platform with commitment
before buyers’ entry and it is public information.

Stage 1, Rational buyer anticipates the prices, and the cost of the visit is realized, and buyers

make visit decisions.
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Stage 2, the platform charges a fee.

Stage 3, sellers charge a price.

Stage 4, the value of the product is realized. And whether the buyer could showroom is realized.
And the buyer makes purchase decision.

We take this timing as the benchmark, because without paying a cost to visit the platform,
buyers have no information about the value and prices. In our timing, the sellers and the platform
set prices by taking the measure of visitors as given. To consider the case where the buyers know
all these information in advance, and the prices affect the visit decision, we consider alternative
timing in the extension.

In this section, if the sellers and platform charge prices before visit of buyers, and buyers have
no information about the prices value and visit cost. Then, the analysis is the same to our timing.
As the prices does not directly affect the visit decision, and only the anticipation of the prices
affect the decision of buyers.

Following Hagiu and Wright (2023). For the simple model, we assume that v is uniformly
distributed on [0, V], while the Cumulative Distribution Function (CDF) of ¢, is G(c) = &c on
[0,C %] For 6 = 1, it is uniformly distributed. Before paying a cost to visit the platform, the
value is unknown. Otherwise, if the value is known before visiting the platform, and the platform
would charge a price, and those buyer with value higher than the price and visit cost will enter the
market. Given this, the platform would charge even higher prices. Hence, the market collapses
again.

Without showrooming, the sellers charge marginal cost ¢s, and the price is f + c,, buyers with
v > f+ cs will buy, and stay out of the market otherwise. Hence the demand is given by 1 — %

The profit after visiting is given by

ftes
Taking first order condition (FOC),
f + ¢ f
1-— - ==0.
o-Trey g

And the second order condition (SOC) naturally holds.

we obtain optimal transaction fee

V —cs
[ o= :
2
I+ cs L (V—c)?
(1- v )f o= v



It requires that

V +cs
f+e = %<‘/7

cs < V.

For buyer, after visiting, the expected surplus is given by

S w=F—c)xddo  (V_foc)? (V-f-c) V-

1 - Lies T2V — f —c) 2 4

Hence, the measure of buyers willing to visit the platform is given by % > ¢y, hence the

demand is given by
( VZCS )0

C
Hence, the total profit of the platform is given by
e (e
b C v

With showrooming, with probability 1 — p, the equilibrium remains the same, and the profit
is the same as well. With probability p, the price is given by cs, the demand is given by 1 — 32,

and the expected surplus is given by

fc‘:(v — ¢5) * 2dv B fc‘:(v —co)dv  V — ¢

1-% V—c, 2
The expected surplus of the buyer after visiting the platform is given by
V—c V—-c
p* 28+(1_p)* 4s>cv

The measure of buyer willing to visit the platform is given by

(p* 5% + (1 —p) x 5%)°

C
Hence, the total profit of the platform is given by
V—cs V—cs\0 2
]_ — —Cs _
C 4V

For the comparison of the profit under showrooming and without showrooming is given by

p*%#%%l—@*z%3g
V—cs
4

= 1-p)2p+(1-p)’

= (1-p)(p+1)°

= ()

Tpn
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However, due to the fact that p+1 > 1 for p > 0. Hence, ;r—; is increasing in #. Hence, there

exists a 6* such that

™ *
P=(1-p)p+1)" =1
Tpn

And showrooming is good for the platform if and only if 8 > 6*. The logic is following. For
larger 6, then the entry inducing effect of showrooming is larger. The slope of the CDF of the entry
cost is larger, the increase of the entrance of buyers compared to the case without showrooming is
larger. Hence, showrooming is good for the platform for 8 sufficienlty large.

For 6 = 1, the visit cost is uniformly distributed, and we obtain

T (1—p)p+1)=1-p*<1.

Tpn
For 6 = 1, the visit cost is uniformly distributed, and the platform always earn a lower profit
than the case without showrooming.
For # = 2, and we obtain

T (1—p)p+1)?
Tpn

Tps

1
> 1e0<p< =(V5-1).
Tpn 2

Hence, for 6 = 2, and the platform earns a higher profit under showrooming if and only if
the showrooming probability is sufficiently low. It is understandable that if the showrooming
probability is too high, it would lead to lower profit for the platform under showrooming.

Set

h o= (1-p)p+1),

oh
— = (+ D" (O-1-p(1+0) =0,
dp
hi(p = 0)=1,
h(p = 1)=0.
For 0 < p < %, h is increasing in p, and for p > %, h is decreasing in p. Hence, there
exists a p > %, and (1 -p)(p+1)? =1. For 0 < p < p, % > 1. Hence, for showrooming

probability sufficiently small, showrooming could be good for the platform. In this case, the entry

inducing effect of the showrooming dominates the profit reducing for given entry. Otherwise, for
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showrooming probability too high, the profit loss is too large and showrooming leads to lower
profit.

Further, obviously, we have

V —cs V—cs V —c4

1_
p*—5 + (1 —p) * T 1

Hence, given the measure of buyers fixed, showrooming leads to higher surplus for buyer, and
further, it leads to higher measure of visitors. Hence, showrooming leads to higher consumer
surplus and social welfare for sure.

Further, consumer surplus is increasing in p, hence the measure of the visitors is increasing in
p as well. Consequently, the social welfare increasing in p too.

If the probability of showrooming could be chosen by the platform, and the probability is chosen
in stage 4. Then, due to the fact given the measure of buyers who pay a visit, the probability of
showrooming only lowers the profit of the platform. Hence, optimally, the platform would choose
p=0.

Hence, although sometimes allowing showrooming would be good for the platform, the platform
can not commit to it and it would not allow showroom in the end. Ex ante, allowing some
showrooming is good for the platform, however, ex post, the platform would forbid showrooming
and earn a lower profit.

However, if the probability of showrooming could be chosen by the platform with commit-
ment before buyers’ entry and it is public information, then there could be an optimal interior
showrooming probability.

Hence, with showrooming, the total profit of the platform is given by

B e et )k v LN L
be C 4V
(V-c)®1 V-

T L w I (BRI

The platform choose p to maximize the profit, which is equivalent to maximize h = (1 —p)(p+

1)9.
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Hence, we obtain the FOC as following

gz = —(p+1)"+0(p+ 1)1 —p)=(p+1)" 101 —p) — (1+p)) =0,
01l—p)—(1+p) = 9—1—p(1+9):0=>p:m,
oh_ 192G+ p+ (—1+p)8) = 202 <o

For 0 < 1, 0(1 —p) — (1 +p) <0, hence, p* = 0. F0r0>1,p*:%6(0,1).

Hence, we obtain the optimal showrooming probability

0—1
= —0>1
p 1+9? > 9y
pt = 0,0<1.

For surplus for buyers, sellers and social welfare, consumer surplus is increasing in p, hence
the measure of the visitors is increasing in p as well. Consequently, the social welfare increasing
in p too. Hence, for policy implications, the government should make showrooming easier than
the one chosen by the platform. For example, the government could make sellers information in
public and easier to obtain for buyers, reduce the switch cost for both buyers and sellers, teach
naive buyers about related details of showrooming, make the sales directly from sellers and from
platform less differentiated (payment instrument, insurance, delivery, security, logistic and so on),
promote the communication between buyers and sellers.

However, even if the showrooming decision is made by the platform before visit decision of
buyers, while the platform can not commit to it, then the platform would forbid showrooming.
Alternatively, the buyers do not know the showrooming probability before visiting the platform or
the showrooming decision is made after entry of buyers, then it is the same, the platform would
forbid showrooming. In this case, the platform hurts itself.

Remark Ex ante, showrooming is good for the platform due to higher demand with higher
surplus upon entry. However, ex post, given the entry decision of buyer, the platform would have
incentive to deter showrooming to earn a higher profit for given demand.

Consequently, the platform would apply different sorts of strategies to deter showrooming.
One particularly commonly used is the price parity clauses. However, the price parity clauses
hurt the platform. For policy implications, some country ban price parity clauses to restrict the

behavior of the platform and promote the surplus of the sellers and buyers. Our theory suggests
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that most times the ban on price parity clauses actually help the platform to commit and earn
a higher profit. Government ban on price parity clauses actually help the platform to commit to
positive showrooming probability and earn a higher profit. Under this case, the surplus of sellers
and buyers and social welfare are higher as well.

For the comparative analysis, for larger 6, then the entry inducing effect of showrooming is
larger. The slope of the CDF of the entry cost is larger, the increase of the entrance of buyers
compared to the case without showrooming is larger. For 0 < 6 < 1, the entry inducing effect is

dominated by profit loss due to showrooming, hence, the optimal showrooming probability is 0.

0—-1

175+ In this case, the entry inducing effect dominates the profit loss due

However, for 8 > 1, p* =

to showrooming, and the platform could commit to an interior showrooming probability.

Proposition 1 Compared with no showrooming, ;r;’z =1 -p)(p+1)°.

1. The showrooming is good for the platform if and only if 8 > 0%, or for 0 < p <P, % > 1.

2. Further, showrooming leads to higher consumer surplus and social welfare for sure.

3. Consumer surplus and social welfare is increasing in p.

4. If the probability of showrooming is chosen by the platform after buyers’ visit, it leads to no
showrooming.

5. The comparison only depends on p and 0, and unrelated to other modeling parameters.

6. For 6 < 1, showrooming is always bad for the platform.

7. If the probability of showrooming is chosen by the platform with commitment power before

buyers’ visit, then we have the following solution. For 8 < 1, there is no showrooming. For 6 > 1,

x _ 60—1
P =179

8. The equilibrium showrooming probability is too small for buyers, sellers and social welfare.
9. Government ban on price parity clauses actually help the platform to commit to positive

showrooming probability and earn a higher profit. Under this case, the surplus of sellers and

buyers and social welfare are higher as well.

The logic is that compared to the case without showrooming, showrooming leads to lower
profit for single buyer. However, showrooming gives the buyer higher surplus, and hence, it leads
to more visits from buyers which leads to higher demand for the platform. The positive effect of
showrooming on buyers is larger for larger . Hence, the demand enhancing effect is larger for the
platform for larger € and it leads to higher profit accordingly.

V—cs\6
Without showrooming, demand of visit is given by ( roi ) , with showrooming, the demand of

(px Y558 +(1—p)x Y5 )0
c

visit is given by . Further, p* % +(1—p)x % > %. Hence, the higher
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0, the larger the difference of demand from visit of buyers, and hence the larger the difference of
the profit.

Our model has some policy implications and empirical predictions. For policy implications,
the only policy applied by the authorities all over the world is either to ban price parity clause or
not. However, based on the common sense, data, empirical studies, and theoretical studies, the
showrooming behavior is partial, and the ban is not absolutely effective. Further, there are many
subtle ways for the platform to deter showrooming, and our model suggests that there is too less
showrooming, hence, the government could adjust the instruments to take different strategies of
the platform into account. Could the government promote competition among platforms to let
them self-regulate? How to regulate sellers on the platform? For the empirical prediction, how
the platform designs the showrooming probability in data? What and how different factors affect
the optimal extent of showrooming? What is the effects of different strategies of the platform to
deter showrooming, do they make any player better off or worse off, especially the platform itself?
What is the effects of the ads and unplanned purchases and platform investment? What is the
effect of the distribution of the value of the product and the visit cost and factors affecting them,
further, is there room for government intervention? What is the difference between monopoly
seller and competitive sellers, more generally, oligopolistic competition among sellers? Is it really
the same for the monopoly seller and competitive seller in data as our model predicts? What is
the competitive effects of platform, does competition lead to more or less showrooming, prices,
profits and welfare? What is the disutility from direct sale between buyers and sellers and where
it comes from and how to adjust it for better outcome?

Below, we make detailed discussion for the modeling choice, assumptions, justification and
concerns about the main model.

Showrooming probability being public information, commitment or not

Usually, the showrooming probability on a platform could be obtained by the buyer ex ante from
the public information, news reports, the information spreads by word of mouth, information from
friend circles, advertisement of the platform, information on search engines, former experiences.
And usually, this probability is a long term strategy, and hence, it would not be hard to obtain
information about it.

As for showrooming commitment, we allow for both cases with and without commitment. First,

most times, the platform policy is public information and the platform does not change the policy
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frequently. Second, even if the platform wants to change the policy accordingly, there is a legal
issue, and the authorities forbid it. Third, most policy of the platform is made in the beginning of
the entry of the platform, and the policy applies for all future sales. Furth, there are reputation
concern for the platform and long term relationship and dynamic effects.

Justification for the Model Choice

Remark 1 In this model, the CDF for the value of the product is uniform so that we could
obtain closed form solution for the pricing game of the platform and the seller. And it makes
the analysis very clear and neat. Our logic will continue to hold for other CDF for the value
of the product, however, it will make the analysis complicated and impossible to solve for some
CDF without adding any new insight. Consequently, for other form of CDF, we leave it for future
research.

Remark 2 For the CDF of the visit cost, usually, we would deal with the uniform distribution
to make the model easy to understand, and most importantly, easy to solve. However, we deal
with a more general CDF without masking the intuition and the analysis. Further, with this
specific form of CDF, we completely solve the model in a simple way. However, its form is not
very important in the analysis. We could allow for other forms of CDF in our extension part (see
Section 4.5.), and we could either obtain closed from solution too or the general condition for our
result to hold and offer numerical analysis to show that the condition indeed hold.

Remark 3 In real life, people might argue that although there is some cost for entry for buyers,
the cost might be not large. In our model, the upbound of the cost does not matter. In other
words, the parameter C does not matter for the analysis. Hence, as long as the entry cost follows
a distribution, and no matter how small (not zero), our analysis holds.

Remark 4 In our model, buyers know their visit cost ex ante, while they do not know the
value of the product before paying. For visit cost, buyers know their preferences and benefits
and costs, hence, it is more likely that they know the cost ex ante. However, for the value of
the product, although sometimes buyers could have some personal information or taste for the
product, without checking it, buyers are not sure whether they march or not, or the value depends
on the color, style, materials, size, fitness, sellers’ service. That is why most times buyers need to
compare different categories, styles, brands, versions, because buyers are not sure of the value of
the products, otherwise, if the value is known, purchase decision becomes a simple issue and there

is no need for buyers to spend and time.
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Remark 5 In our model, we model showrooming behavior with fixed probability, and in
aggregation, it leads to partial showrooming in the whole demand. Further, we could assume that
there is a continuum of homogenous buyers and the probability is the ratio of the total mass buyers
who showroom. They are equivalent.

Remark 6 In our model, the showrooming behavior is the same for all buyers, there is no
heterogeneity among showrooming probability. With different showrooming probability or even
buyers are uncertain of the probability, it would mess up the neat analysis without any new insight.
Hence, we leave it for future research.

Remark 7 In this model, there is no search among sellers, and sellers are homogeneous and
it leads to marginal pricing for sellers. For multiple sellers, they are symmetry and there is no
need for search among sellers. If there is only one seller, then we come to the monopoly seller
model, and we analysis it in the extension section. Our main model assumes that the sellers on
the platform are competitive. For most small sellers on the platform, they are more likely to be
homogeneous. For sellers for the iPhone, cameras, personal computers, products with the same
brand, sellers are believable to be homogeneous and competitive. For different sellers, once with
buyers paying for the visit cost and know the sellers, sellers become homogeneous to buyers, hence,
they are competitive. For extension, we also deal with monopoly seller with the same conclusions
as the competitive seller model. For exclusive sellers, they are naturally monopoly. For big name
and brands, seller is close to monopoly. For illustration, by paying a visit cost, with the product
search on Amazon, different homogeneous sellers selling the same brand are listed on the web of
Amagzon, these sellers are competitive. For the monopoly case, there is a single seller for the brand.

Remark 8 In our model, the buyers have to search for sellers or obtain the sellers’ information
through the platform. Without the platform, there is no room for trades.

How platform chooses showrooming probability

Here, we argue how the platform could choose the showrooming probability and commit to it.
For example, the platform could make the information about the seller less clear to buyers, or the
platform could make the switching cost sufficiently high and lead to less showrooming. As in Hagiu
and Wright (2023), there is a partial leakage or showrooming depending on the platform policy.
For interior showrooming probability, as we shown, it is common sense, and there are empirical
evidences of factors affecting the ratio of showrooming.

First, Armstrong et.al (2009) model the prominence of a seller by assuming that the prominent
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firm will be sampled first by all consumers. Hence, to trade on the platform instead with seller
directly is a prominent strategy for many buyers. Second, there could be a default effect playing,
it means that buyers prefer to use the default option. That is why Google pay Apple for default
search engine and other applications.* For the details of the default bias, please refer to Sunstein
and Thaler (2008). There is a lawsuit filed against Apple, Google for an agreement to not compete
in the online search business which is in direct violation of US antitrust law. In these years, the US
Department of Justice argue that Google unlawfully hurt competitors by deals with phone makers
to be the default search engine on their devices. Third, there is buyer inertia as some buyers are
reluctant to switch. Hence, there is heterogeneity among buyers. Some buyers would showroom if
they have the opportunity to do this, while other won’t.

Further, according to Hagiu and Wright (2023), in addition to the price parity clauses, the
platform applies different strategies to deter showrooming with different effects on showrooming
behavior. The efficacy of the showrooming deterrence varies and depends on the market condition,
government policy, buyers’ attribute and sellers’ attribute, the methods and the easiness for the
buyers and sellers to avoid the platform deterrence.

First, the platform could invest in additional benefits of doing transactions on the marketplace
(e.g. escrow, insurance, and payment facilities on Airbnb, Amazon, eBay, Preply). Second, the
platform would like to limit the communication between buyers and sellers, and makes information
about transaction parties harder to obtain, making it difficult for them to find each other outside
the marketplace before completing the transaction on the platform (e.g. Airbnb, AngelList, eBay,
Preply, Upwork). Actually, in a Chinese platform called https://goofish.com/, buyers and sellers
are restricted to send sensitive personal information. Third, the platform could switch to charge
referrals fee instead of transaction fee (e.g. Capterra, Thumbtack). Fourth, the platform could
punish sellers who sell directly to buyers by demoting them in search results (e.g. Booking.com,

Expedia, CoachUp). Fifth, the platform could delist the sellers who are caught taking buyers off

1 According to the following website, we have the following facts. "In 2018, a research firm Goldman Sachs
reported that Google paid $9 billion to Apple to secure its position as Apple’s default search engine. In 2020 The
New York Times stated that Apple received between $8 and $12 billion annually in exchange to make Google Chrome
the primary search engine on its iOS devices. It is now estimated that Google’s payment to Apple could be to the
tune of $20 billion in 2022."

https://dazeinfo.com/2022/01/05/google-pays-apple-for-not-launching-its-own-search-
engine/#: ™ :text=In%202018%2C%20a%20research %20firm %20Goldman%20Sachs%20reported,
the%20primary%20search%20engine%200n%20its%20i0S%20devices, accessed on April 10, 2023.
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the platform (Preply, Upwork).

Formal Microfoundation

Here, we provide some microfoundations for the showrooming probability decision. First,
the platform could invest in additional benefits of doing transactions on the marketplace (e.g.
escrow, insurance, and payment facilities on Airbnb, Amazon, eBay, Preply). Second, the platform
would like to limit the communication between buyers and sellers, and makes information about
transaction parties harder to obtain, making it difficult for them to find each other outside the
marketplace before completing the transaction on the platform (e.g. Airbnb, AngelList, eBay,
Preply, Upwork). Actually, in a Chinese platform called https://goofish.com/, buyers and sellers
are restricted to send sensitive personal information. Third, the platform could switch to charge
referrals fee instead of transaction fee (e.g. Capterra, Thumbtack). Fourth, the platform could
punish sellers who sell directly to buyers by demoting them in search results (e.g. Booking.com,
Expedia, CoachUp). Fifth, the platform could delist the sellers who are caught taking buyers off
the platform (Preply, Upwork).

Microfoundation 1 (Hagiu and Wright, 2023) After searching on the platform, buyers could
trade with sellers directly. However, buyers face a disutility of buying directly from sellers (or
switch cost), and the disutility follows a distribution. In equilibrium, high switch cost buyers
choose not to showroom, while low switch cost buyers choose to showroom. Hence, the platform
would charge the fee accordingly, and there is an interior proportion of buyers choose to showroom.
To link the partial leakage in Hagiu and Wright (2023) to our showrooming probability, we could
assume that the switch cost for buyers is random. To deter showrooming, the platform could apply
the showrooming deterrence strategies described above. The detail model is not straightforward
to put it in simple way, hence, for details, please refer to Hagiu and Wright (2023).

Microfoundation 2 The platform could affect the showrooming probability through design
of the governance or the rules of the platform. For example, from the second to fifth strategies
to deter showrooming, the rules of the platform make showrooming costly for buyers and sellers,
hence, only some type with sufficiently high benefit or sufficiently low cost chooses to showroom,
and it leads to partial leakage as well. To link the partial leakage to our showrooming probability,
we could assume a probability distribution for high and low benefit or cost.

To set an example, we could assume any distribution for the benefit v is G(v), and the platform

could set the rule which leads to a fixed cost ¢ to showroom, in addition to the transaction fee
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f by the platform, then the showrooming probability is given by 1 — G(c + f). And ideally, the
platform could pick the optimal cost ¢ by designing optimal rules.

To set another example, we could assume that the showrooming benefit is given by f, and
the distribution for the cost of showrooming ¢ is G(c), and the platform rules could affect the
distribution function G(c). Hence, the showrooming probability is given by G(f). And ideally, the
platform could pick the optimal cost distribution G(c¢) by designing optimal rules.

Microfoundation 3 Here, the platform could invest in additional benefits of doing transac-
tions on the marketplace (e.g. escrow, insurance, and payment facilities on Airbnb, Amazon, eBay,
Preply). Further, the platform could make investment to deter showroom at a cost.

In this model, we could allow the showrooming probability being a function of the investment
of the platform. The lower the showrooming probability, the higher the cost. Suppose the cost
is given by ¢(p),d(p) < 0,"(p) > 0. And v(p) is the additional value for not showrooming due
to additional benefits of doing transactions on the marketplace, or the disutility or switching cost
from switching to sellers directly.

The net surplus for the platform is given by

(V—cS)QL(V—cS
Vv  C 4

Tps — c(p) = v(p) + )5 (1=p)(p+1)? — c(p).

The platform choose p to maximize the surplus.
Hence, we obtain the FOC as following

Omps (V—cs)? 1,V —cs
o W el

) (p+1)P7H0(1 —p) — (1+p) — (p) =0.

Commitment of the transaction fee and incomplete information

The alternative timing in the extension makes the showrooming probability neutral. Commit-
ment power on the transaction fee being public information for buyers is the same to the analysis
of the alternative timing model. Further, the information for the transaction fee might not be
available. Hence, it is more interesting to study the showrooming probability commitment model.

The most important reason is that without paying a visit to the platform, there is no way
to know the price information. And even after the visit, the buyers still have no information
about the transaction fee. Instead, they only know the final price charged by sellers. There are
so many products, there is no way for the platform to show the price information for buyer ex

ante. Further, it is more interesting to consider commitment of showrooming probability which
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is important for individuals, sellers, platforms, industries, academics, government authorities. It
is less important to consider the case where the platform commit to the transaction price. Most
likely, buyers may have no information about the related transaction fee of the platform and the
final seller fee for a particular product for buyers’ first purchase. There are so many platforms
in real world, and the fee structure differs for different platforms, product categories, countries,
regions, seasons. It is hard for the buyer to tell all the prices information in advance before paying
a visit to the platform and the seller. Further, there are so many different prices, it is hard for
the platform to commit it in public, and usually, this information is privacy and secrecy. Hagiu
and Halaburda (2014) show that, in most real-world case, some agents may not take all prices
into account when forming expectations. One side (usually consumers) may do not know the
price charged to the other side. For instance, few videogame console players know the royalty fees
that console manufacturers charge to third-party game developers. Few iPhone users are aware
of the fees charged by Apple to third-party applications developers. Further, even when all prices
are public information, buyers may not have sufficient information about the aggregate demand
or have the knowledge to compute equilibrium behavior. Instead, buyers often rely on external
information (e.g., press announcements, market reports, word of mouth) to form expectations
about the behavior of the other side of the platform. Consequently, expectations formed in this

way often do not respond to the platform prices.

4 Extensions

4.1 Monopoly Seller

In this section, we consider the case the seller is a monopoly. The seller charges p,,, on the platform,
and charge py if he is able to sell directly.

Without showrooming,

me=(1- ’%)(pm — f—c).

The seller maximizes profit by choosing price on the platform, taking the transaction fee f as
given.

By taking FOC,
=0.

3773_ _@_(pm_f_cs)
8pm_(1 V) \%

And the SOC naturally holds.
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Hence, we obtain

1
p;kn = §(V‘|’f+08)-

The profit of the platform is given by

TV A+ f+es)

-0 f= (1 - T

v * f.

The platform maximizes profit by choosing the transaction fee f.

By taking FOC,

sV+f+e), f
12 4 L
( Vv ) 2V 0
And the SOC naturally holds.
Hence, we obtain
o= Ve,
. 1 1
(P _ (V=c)
V v
(V4 f+es) (V —cy)?
12 4 = — S
( v S 8V

Hence, buyer surplus is given by

\%4
Jo @ =pm) ¥ pdv (V= p)2  V—p, V-—c

11—k 2V (1 - &2) 2 8
The measure of buyers pays a visit is given by
(V—cs)? 10
(o)
C

Hence, the total profit of the platform is given by

V—cs\0 . 2
an:(s)*(v CS).

C 8V

With showrooming, with probability p, the seller offers price p; and earns a profit of (pg —
¢s)(1 —%4). With probability 1 — p, the seller offers price p,, on the platform and earns a profit of

(1 - pvm)(pm - f - Cs)‘
Hence, the expected profit of the sell is given by

mo= (1= B om — f = e)(1 = p) + plpa - e2)(1 - ).
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The seller maximizes the profit by choosing two prices.

By taking FOC,

871'5 Pm (pm B f B CS)
8775 . _ Pd . (Pd - Cs)
e~ POV =0

And the SOC naturally holds.

we obtain
. 1
pm = §(V + f + Cs),
. 1
Py = §(V + cs).

The profit of the platform is given by

1
Loy 3

A-pa-2myep=a-pa- 2y
The platform maximizes its profit by choosing transaction fee f.

By taking FOC,
%(V +f+ CS) f

1—p)(1-— — =)=
And the SOC naturally holds.
Hence, we obtain
. 1
o= 5(‘/ - CS):
N 1 1
Pm = §(V+f+cs):Z(3v+cs)v
P _ (V—c)
\%4 AVAR
(V —cs)?

Pm
(1—p)(1—7)*f = (I1-p) G

Hence, buyer surplus if he can not showrooming is given by

|4
fm(v—pm)*%dv_ (V —pm)? V—pn V—c

1— B 2V (1 — Bm) 2 8

Further, the buyer surplus if he can showroom is given by

y
Jpu=pa) = dv (Vv — )2V —py Ve

W T aVop) | 2 1
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Hence, the expected buyer surplus is given by

V —cs V —cs
1-— .
p—y— +(1-p) g

The measure of buyers pays a visit is given by

("= + (1 - p)*5=)’
- .

Hence, the total profit of the platform is given by

V CS 1 _ V—cs\0 o 2
P C 8V

For the comparison of the profit under showrooming and without showrooming is given by

V—cs _ V—cs
s — (1 —p) (21 +V(}CS P)7s )Y =(1-p1+p)
8

Tpn

The result is the same as the benchmark.

Although the details of the model differ from the benchmark model, and the absolute value of
the profit of the platform is different from the benchmark model. The comparison is exactly the
same. The profit ratio under two cases is the same. Hence the results.

Further, for endogenous showrooming, the formulae are the same, hence, the results are the
same as well.

The logic behind these results are as following. Without showrooming, the platform profit per

(V—cs)2

, and per buyer surplus is given by M . With showrooming, the platform
(V CS) V— Ce

buyer is given by

, and per buyer surplus if he can showroom is given by
(V—cs)?
4V

profit per buyer is given by

Compared with the competitive sellers case, the platform profit per buyer is given by , and

per buyer surplus is given by M With showrooming, the platform profit per buyer is given
by Y= 1=, and per buyer surplus if he can showroom is given by V- 5.
Vo Voo
2 _ 4 _
V—cs  V—cs 2.
7! 8

Consequently, the profit ratio under two cases is the same. Further, the absolute platform profit
under showrooming with monopoly seller is proportional to the absolute profit under competitive
sellers. Hence, the results for the two cases are the same.

Hence, we obtain the following result for the model with monopoly seller.

Proposition 2 For the monopoly seller, although the details are different from the model with

competitive model, surprisingly, the results are exactly the same.
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4.2 Competitive Platforms

There is a Hotelling line, two platforms are located on the two ends, and the travel cost is t. For
simplicity, we assume that the value of the buyer after visit v is fixed and large enough so that
the market is fully covered. For sellers, they are competitive so that they charge marginal price
cs. The location of the buyers is random. Buyers take expectation about the location.

In this section, we assume that the two platforms agree on the same showrooming probability.
This could due to the government policy, common technology platforms apply, common strategies
buyers apply to the platforms, other software or application buyers utilize, the same habit of buyers
for platforms, the same behavior of sellers on the platform, and so on. We do not plan to let two
platforms make showrooming decision independently, as it make the analysis complicated without
adding any new insight. Hence, we leave it to future research.

Further, the showrooming probability for the buyers is the same for both platforms. In other
words, if you can showroom on platform 1, then you can showroom on platform 2 as well. Further,
if you can not showroom on platform 1, then you can not showroom on platform 2 as well. Hence,
showrooming is buyer dependent, and platform independent. If this condition does not hold, then
some buyers can not showroom on platform would switch to platform to see whether they can
showroom on platform 2. And we leave this case to future research.

Remark For general analysis for competitive platforms with different showrooming probability,
we leave this case to future research. And it is too complicated to put the analysis for competitive
platforms in the current paper. Hence, we could put the analysis in this section in the appendix.

Without showrooming, given the price of platforms 1 and 2 f; and fo respectively, and the
marginal cost for sellers for both platforms is the same. Hence, the demand for platform 1 is given

by

1 fa—fi
2t Ty

The profit of platform 1 is given by

1 fo—fi
2+ 2t

(

) * fi

Platform 1 maximizes its profit by choosing transaction fee fi.

Hence, the FOC is given by

1 fo—-H hH
5T T Y
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And the SOC naturally holds.

t

5, and

By symmetry, fo = fi, hence, the two platforms will charge a price f = ¢ with profit

the expected travel cost before buyers’ entry is given by

t
/Qt:nd:r: -,
0 8

=

The surplus after visit is given by

t t = 9t >0
—t—=-—¢Cc=v—<t—c .
v g Cs =V g o

The measure of buyers who want to pay a visit is given by v — %t —cs > ¢p. Hence the measure
of buyers visiting the platform is given by

(v— %t —c,)?
C

Hence, the total profit of the platform is given by

(v— %t— cs)e t

=y
With showrooming, with probability 1 — p the analysis remains the same. With probability p,
the price is given by cs.
Hence, the surplus of buyer is given by

t
V— — — Cs.

8
The expected surplus of buyers is given by

p*(v—é—cs)—l—(l—p)*(v—gt—cs)

The measure of buyers who want to pay a visit is given by p*(v—é—cs)+(1—p)*(v—%t—cs) > ¢y
Hence the measure of buyers visiting the platform is given by

(pr (=t —c)+(1—p)x(v—3t—cy)
C

Hence, the total profit of the platform is given by

(px(v—"L—cs)+(1—p)*(v—2t—c,))? ¢
Tps = 8 & 8 *5*(1—])).
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For the comparison of the profits, we have

Tps px(v—f—c)+ (1 —p)x(v—3t—c)
= (1-p)( 0
Tpn v—gl—cs

).

The result is the same.
1. The showrooming is good for the platform if and only if 6 > 0*, where

p*(v—%—cs)—l—(l—p)*(v—%t—cs)
v—%t—cs

(1) =1

The logic is following. For larger 6, then the entry inducing effect of showrooming is larger.
The slope of the CDF of the entry cost is larger, the increase of the entrance of buyers compared
to the case without showrooming is larger. Hence, showrooming is good for the platform for 6
sufficiently large.

2. Further, showrooming leads to higher consumer surplus and social welfare for sure.

3. Consumer surplus and social welfare is increasing in p.

4. If the probability of showrooming is chosen by the platform after buyers’ visit, it leads to
no showrooming.

However, if the probability of showrooming could be chosen by the platform with commit-
ment before buyers’ entry and it is public information, then there could be an optimal interior
showrooming probability.

Hence, with showrooming, the total profit of the platform is given by

s = 5 (1 =P (0= g — ) + (L= p) (0= 5= c)"

The platform chooses p to maximize the profit, hence, we obtain the FOC as following

Omps 1t 9 o8V —8cs +t(8p —9 —8(1 —p)o)

= (v——t+pt—cs
op 20V gl tRt o) 8cy — 8V + (9 — 8p)t

=0.

Hence, we obtain the optimal showrooming probability

. 8cs— 8V +9t+ 86t 8cs — 8V + 9t + 80t

_ if 0
P Y )

1.
811 0) <

And the SOC is satisfied for this interior solution.
Hence, we obtain the following result.

5. If the probability of showrooming is chosen by the platform with commitment power

before buyers’ visit, it leads to optimal interior showrooming. And p* = %W,if 0 <

8co—8V 014801
sicro) - < L
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For 6 = 1, the visit cost is uniformly distributed. Hence

Tps p*(v_%_CS)+(1_p)*(U_%t_CS)
T = (1) - )
n U—S — Cg
8v—8cs — 9t +t(8—9
= (1-p) ( !

8v — 8¢cs — 9t
For a numerical illustration, let us set 8v — 8c; = 12¢. Hence, we have

Tps

T - p)E ),

Then % > 1 if and only if

5
0<p<—.
P=3

Hence, for the level of showrooming in the interval, it is good for the platform.

For optimal showrooming probability,

. Be,—8V £ Ot+80t  —1244+9t4+8t 5
=" %a e T s+l 16

Hence, for showrooming probability sufficiently small, showrooming could be good for the
platform. In this case, the entry inducing effect of the showrooming dominates the profit reducing
for given entry. Otherwise, for showrooming probability too high, the profit loss is too large and
showrooming leads to lower profit.

Hence, we obtain the following result.

Result 2 For competitive platforms, the result is similar.

1. The showrooming is good for the platform if and only if 6 > 0*.

2. Further, showrooming leads to higher consumer surplus and social welfare for sure.

3. Consumer surplus and social welfare is increasing in p.

4. If the probability of showrooming is chosen by the platform after buyers’ visit, it leads to no
showrooming.

5. Howewver, if the probability of showrooming could be chosen by the platform with commitment

before buyers’ entry and it is public information, then

. 8cs — 8V + 9t + 80t if0 < 8cs — 8V + 9t + 80t <1
p= st(1+0) 8t(1+ 0) '

6. For 0 = 1, the visit cost is uniformly distributed. For a numerical illustration, let us set
8v — 8¢y = 12t. Then % > 1 if and only if 0 < p < %. For optimal showrooming probability,

* _ 5
D = 16"
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4.3 Sellers Worse than the Platform

In this section, if the buyers buy through the platform, the cases are the same to the general
model. However, if the buyers buy directly through sellers instead of the platform, buyers incur a
fixed disutility A.

The lower utility or extra cost to buy from sellers directly has many reasons. First, there is
no insurance for deleverage of the product (such as https://goofish.com/). Alternatively, after
you paid the money, there is no guarantee that the sellers would send you the product. Second,
the quality of the product directly sold by sellers could be lower than those sold on the platform
due to arrangement among sellers and the platform. Third, it could be the case that buyers are
uninformed about the existence of seller, hence, they need the platform to discover them, and they
need to pay a switch cost to buy directly from sellers. Forth, buyers incur a disutility when they
buy directly instead of through the platform. For example, the payment system of the sellers is
less convenient or less secure, or logistics are inferior in the case of direct selling rather than via
the platform.

With the same setting of the general model, without showrooming, the total profit of the

platform is given by
V—cs\0 _ 2
7Tpn=( ) *(V CS).
C 4V

With showrooming, with probability 1 — p, the equilibrium remains the same, and the profit

is the same as well. With probability p, with competitive equilibrium, the platform would charge
a transaction fee A making buyers indifferent from buying through the platform or the sellers
directly. With the same surplus, we assume that all buyers buy through the platform. Hence, the
price is given by cs + A, the demand is given by 1 — % Here, A can not be too large and it is
V—cs
e

more profitable for the platform charge the transaction fee f =

Hence, the expected surplus is given by

fC‘S/-FA(,U —c—A)gdv V¢ —A

s+A -
1_CV 2V

The expected surplus of the buyer after visiting the platform is given by
V—-—cs— A V —cs
1—
oy T —p)x—

The measure of buyer willing to visit the platform is given by

(p+ V=875 + (1 —p) x Lgee)?
- .

p* >Cv
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Hence, the total profit of the platform is given by

B il Ut O i wd MR Ul
pe C Py
% is decreasing in A, hence, showrooming leads to less surplus for buyer when there is

no disutility.
For the comparison of the profit under showrooming and without showrooming is given by

V—cs—=A V—c
G pr Yt (L) Vg

2= (1 p) (2 =)
Tpn T

However, due to the fact that, for A sufficiently small, A < A*, where

V —cs—A* V—cs
p*gier(l—p)*Tc

Ve = 1.
4
Alternatively,
V—cs— A" V—c
2V 4
For A < A*, we have
V—cs—A V—c
x VotomB 4 (] p) s Voes
p o\ j/_ ( p) i
—
1
Set
V—cs—A V-
207‘5/:91:* 468,1<x<2.
Then
T
2 = (1-p)(pz+(1-p)”.
Tpn
Hence, :—Z is increasing in #. The result is the same. Hence, there exists a #* such that

T = (L) + (1-p)” = 1.

And showrooming is good for the platform if and only if 6 > 6*.

The logic is following. For larger 6, then the entry inducing effect of showrooming is larger.
The slope of the CDF of the entry cost is larger, the increase of the entrance of buyers compared
to the case without showrooming is larger. Hence, showrooming is good for the platform for 6
sufficiently large.

For 6§ = 1, the visit cost is uniformly distributed. Then we obtain the following result.

For z < 2,
L-p)pr+1-p)<@-p@2+1-p)’=1-p)(L+p) <1
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Hence, for uniform distribution, due to = < 2, showrooming is always bad for the platform.

However, if the probability of showrooming could be chosen by the platform with commit-
ment before buyers’ entry and it is public information, then there could be an optimal interior
showrooming probability.

Hence, with showrooming, the total profit of the platform is given by

" V—cs—A _ x V=Cs)0 — )2
7Tp3 _ (p 2V +C(j1 p) 4 ) *(1—p)* (V4Vs)
— Cs 2 — Cs
= Ul LVl pype+ (1))

The platform choose p to maximize the profit, which is equivalent to maximize h = (1—p)(pz+

(1-p).
Hence, we obtain the FOC as following

(;z =—(1+pr—-1) " A+0—20+px—1)(1+0) =0.

Hence, we obtain the optimal showrooming probability

@-1)0+0) @-1)a+0)

*

For M”W <l,p*=1- m. And the SOC is satisfied for this interior solution.

Further, for Mw < 1, h is increasing in p for 0 < p <1 — W

) and decreasing in p

forp>1—m.

h = (1-p)pz+(1-p),
h(p = 0)

hip = 1)

1

)

0.

Hence, there exists a p, where (1—-p)(pz+ (1-p)? =1,p>1— ww,

only if 0 < p < p. Hence, for showrooming probability sufficiently small, showrooming could be

and 222 > 1 if and
Tpn

good for the platform. In this case, the entry inducing effect of the showrooming dominates the
profit reducing for given entry. Otherwise, for showrooming probability too high, the profit loss is
too large and showrooming leads to lower profit.

Hence, we obtain the following result.
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Result 3 For Sellers Worse than the Platform, we obtain
1. The showrooming is good for the platform if and only if 6 > 0*.
2. For 0 = 1, the wvisit cost is uniformly distributed, for uniform distribution, due to r < 2,

showrooming is always bad for the platform.

3. Hence, there exists a p, and Lp; > 1 if and only if 0 < p < P.

Tp

4. Hence, we obtain the optimal showrooming probability

x T

e )40 @-D(i+0 "

pr=1-
(
4.4 Different Timing

In the benchmark model, the buyers visit the platform before the pricing strategy of platform.
Hence, when make pricing decisions, platform take the measure of visiting buyers as given and
fixed which is unrelated to the pricing strategy. In this section, we let buyers visit the platform
after the pricing strategy which will affect the entry of buyers. For some famous products or
products with a large network of users, the prices of these products are known publicly before
paying visit cost. For simplicity, we assume that the value of the product is fixed at v. And sellers
are competitive.

Timing

Stage 1, the platform charges a fee.

Stage 2, sellers charge a price.

Stage 3, the prices is public information, and the cost of the visit is realized, and buyers make
visit decisions.

Stage 4, the value of the product is fixed. And whether the buyer could showroom is realized.

The Cumulative Distribution Function of ¢, is G(c) = &c? on [0,C %]

Without showrooming, the sellers charge marginal cost cs, and the price is f + c;, buyers with
v — ¢y > f 4 ¢s will buy, and stay out of the market otherwise. Hence the demand is given by

%(v — f —¢,)?. The profit is given by

The platform maximizes its profit by choosing transaction fee f.

Taking FOC,

1 -
clw=Ff=e) =0f(w=f=-e)" 1) =0
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And the SOC naturally holds.

Hence, we obtain optimal transaction fee

V — Cg
Io= 1+6°
(v=cs)0\1+0
_ 1 o,  Ciza)
7Tpn - C(U_f_cs) f_ QC

With showrooming, with probability 1 — p, the surplus of the buyer is given by v — f — cs.
With probability p, the surplus of the buyer is given by v — c;.

The measure of buyer willing to visit the platform is given by

(p*(v—cs) + (1 =p)*(v—f—ci))
C .

Hence, the total profit of the platform is given by

(p*(v—rcs)+(1=p)*(v—f—c))’

C /

Tps = (1 — p)

By taking the FOC,

Omps (1 —p)
of  C

((p*(v—cs)+(1=p)x(v—f —¢5))’ =0 f (px(v—cs) +(L=p)*(v—f —¢;))"(1=p)) = 0.

And the SOC naturally holds.

Hence, we obtain

oo v — Cg
= r0i-p)
B ((Ul—jz)G)HG
Tos = T oaa

For the comparison of the profit under showrooming and without showrooming, two profits
are the same. Compared the case without showrooming, the transaction fee under showrooming is
higher, as the platform knows that showrooming leads to more visit with higher demand. Hence,
the platform price under showrooming is higher so that the profit per buyer is higher as well. The
endogenous transaction fee takes the price on buyers visit into account and the showrooming is
neutral in this case.

Actually, the equivalence of the case without showrooming and the case with showrooming is
general.

The Cumulative Distribution Function of ¢, is G(c) on [0, C].
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Without showrooming, the sellers charge marginal cost ¢s, and the price is f + ¢,, buyers with
v — ¢y > f 4 ¢s will buy, and stay out of the market otherwise. Hence the demand is given by

G(v — f — ¢s). The profit is given by

Gv—f—cs)f

The platform maximizes its profit by choosing transaction fee f.
With showrooming, with probability 1 — p, the surplus of the buyer is given by v — f — cs.
With probability p, the surplus of the buyer is given by v — c;.

The measure of buyer willing to visit the platform is given by

Glpx(v—cs)+(1=p)x(v—f—c))=G(((v—rcs) = (1-p)f)):

Hence, the total profit of the platform is given by

Tps = (L =p)fG((v — s = (1 = p)f))-

Set (1 —p)f = f'. Then, the profit is given by
Tps = ['G(v—cs — f').

The two cases are obviously the same. The logic is due to the fact the transaction fee under
showrooming will take showrooming into account and charge a higher fee making the two cases the
same. For higher showrooming probability, the platform could charge a higher fee to neutralize
the effect of the showrooming behavior. In equilibrium, the effect of the showrooming behavior is
neutral.

Hence, we obtain the following result.

Proposition 3 Under different timing, the profit of the platform is neutral and unrelated to the

probability of showrooming. Showrooming is neutral for the platform.

Actually, commitment power on the transaction fee being public information for buyers is the
same to the analysis of the alternative timing model. As the transaction fee is public information
with commitment, then buyers will take it into account before their visit decision. Intuitively, the
model is the same to the model with alternative timing. Hence, for commitment power on the

transaction fee being public information for buyers, showrooming is neutral.
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4.5 Wholesaler Model

In the previous models, we apply the platform model. In this section, we show the results continue

to hold if the platform is a wholesaler.

4.5.1 Competitive Sellers

Similar to the benchmark model, we assume that the sellers are competitive. Hence, for the
wholesaler, the profit maximization is exactly the same when the wholesaler is a platform. The
logic is that the sellers are competitive, and two models are equivalent. With competitive sellers,
the platform or the wholesaler is the monopoly, and it leads to the monopoly pricing which is the

same for the model of platform or wholesaler.

4.5.2 Monopoly Seller

In this section, we consider the case the seller is a monopoly.
The timing
Stage 1, the seller charges a fee w.
Stage 2, the wholesaler charges a final fee.
We solve the model by backward induction.

Without showrooming, Given w,

The wholesaler maximizes profit by choosing price, taking the fee w as given.

By taking FOC,
0Ty Pw (Pw — w)
w1~ By e t)
Pw
And the SOC naturally holds.

Hence, we obtain

The seller maximizes profit by choosing the fee w.

38



By taking FOC,

11— =0.
( 14 2V 0
And the SOC naturally holds.
Hence, we obtain
w* = 1(V +¢s)
- 2 S)
<~ Lyiw=Ltevee)
pw - 2 - 4 s/
1] Pw _ V' —cs)
V v 7
Pw (V - 03)2
w e 1 — — w — e
o= (1= By —w) = Y

Hence, buyer surplus is given by

v
fpw(?’*pw%k%dv_(V—pw)Z_V—pw_V—cS
[y 2(V-ps) 2 8

The measure of buyers pays a visit is given by

(Vgcs )6‘

C

Hence, the total profit of the wholesaler is given by

V—cs\0 )2
= U5 (Ve

C 16V

With showrooming, with probability p, the seller offers price pg and earns a profit of (pg —
¢s)(1 — £4). With probability 1 — p, the analysis is the same without showrooming.
Hence, the expected profit of the sell is given by

7u=p@d—%ﬂl—%5

The seller maximizes the profit by choosing two prices.

By taking FOC,

oms DPd (pd - Cs)
—p1 P W)y
0y ( )

V V
And the SOC naturally holds.

we obtain

. 1
Dg = §(V + ).
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The expected profit for the wholesaler is

PRy
(1—29)7(‘/ I

Hence, buyer surplus if he can not showrooming is given by

1%
fpw(v—pw)*%dv  (V=pw)? V-—py V-—c
1— ke “2V-po) 2 8

Further, the buyer surplus if he can showroom is given by

”
Jon (0 =pa)*pdv (V- pp)2  (V—pg) V-,

1- 2 2(V-ps) 2 4

Hence, the expected buyer surplus is given by

V —cs V —cs

1_
p4+(p)8

The measure of buyers pays a visit is given by

(P58 + (1 —p)Ygee)?
- .

Hence, the total profit of the wholesaler is given by

V—cs 1— V—cs\0 _ 2
7Tp5 — (1 _ p) (p 4 + ( p) 8 ) % (V CS) )
C 16V

For the comparison of the profit under showrooming and without showrooming is given by

V—C- V—c.
: pla 4+ (11— p) e
2= (1l-p () =1 -p)(1+p)".
7Tp1’L =5

The analysis is exactly the same as the platform model.

The logic for the same results is following. For the platform model, the consumer surplus

without showrooming is given by VZCS, and the consumer surplus with showrooming is given by

V—cs
2

Cs
, and only the ratio v2— = 1
2

matters for the analysis. For the wholesaler model, the consumer

surplus without showrooming is given by %, and the consumer surplus with showrooming is
given by %, and only the ratio vii = % matters for the analysis. For the platform model and
-

wholesaler model, the ratios are the same, hence, the results are the same as well.

Hence, we obtain the following result.

Proposition 4 The platform model and the wholesaler model are equivalent.
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4.6 General CDF

In this section, we assume that the Cumulative Distribution Function (CDF) of ¢, is G(c). And
we use the benchmark model with competitive sellers. Then based on the analysis of the general
model, the total profit of the platform without showrooming is given by

_ 2
V cs) . (V —cs) '
4 4V

Tpn = G(

With showrooming, the total profit of the platform is given by

— Cs — Cs _652
e a-p e a-p e Ul

mps = G(p

For the comparison of the profit under showrooming and without showrooming is given by

Tpn G(%) .

When the CDF difference from % to p% +(1— p)% is sufficiently large, then show-
rooming is good for the platform.

Below, we consider several special cases of the CDF to show showrooming could be good for
the platform under certain conditions.

For endogenous showrooming probability with commitment power, it is equivalent to maximize

V —cs V —cs
5 +(1-p)

h=G(p )* (1 —p)

Case 1

To illustrate this condition in an example, we could assume that G(%) =a,0 < a <1 which

is fixed, and G(pY5%= + (1 —p)Y5%) =a+b,0<b<land 0<a+b< 1.

Then, we obtain

Tps G(p 5= + (1 —p)¥5%) a+b
Ee=l-p) 2y =1-p)——.
Tpn, G(Ts) a

Consequently, =2= > 1 if and only if (1 — p)aT“’ >1. (1- p)“Ter is decreasing in p and a,

Tpn

increasing in b.

Hence, we obtain the following results.

1. For p, showrooming is good for the platform if and only if p < p*, where (1 — p*)a—“’ =1.

a

2. For a, showrooming is good for the platform if and only if a < a*, where (1 — p) a;fb =1
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3. For b, showrooming is good for the platform if and only if b > b*, where (1 — p)% =1, if
(1-p)i>1.

The intuition is as follows. As demand under showrooming is higher than that under no
showrooming, the lower the probability of showrooming, the higher the profit for the platform.
Hence, when the probability is sufficiently low, showrooming is good for the platform. If the
demand under no showrooming is low, relatively demand increase from showrooming will be higher,
making the profit under showrooming for the platform higher compared to the profit under no
showrooming. Hence, if the demand without showrooming is sufficiently low, showrooming is
good for the platform. If the demand increase due to showrooming is sufficiently high, it brings
higher demand for the platform with low profit per buyer, hence, the higher the demand increase,
the higher profit under showrooming. Consequently, for demand increase sufficiently high, the
showrooming is good for the platform.

For endogenous showrooming probability with commitment power,
h=(a+b)x*(1—p).
h is decreasing in p, the platform would set p = p*, where

V —cs V —cs
1_ *
5 t1=1p)—;

G(p* )=a+b.

In our model, the total measure of buyer is fixed at one. And the same results hold for buyers
with measure higher than one. Alternatively, we could assume that there are two cohort of buyers.
Without showrooming, one cohort make a visit. With showrooming, two cohort make a visit. And
the analysis is the same.

Case 2

For another example, let us assume that Cumulative Distribution Function (CDF) of ¢, is

G(c) = &z on [0, Log,C] with z > 1. Then,

Glpx 5%+ (1-p) + 5%)

Tps
T TP Uy
V—cs V—c
l,p*T&—i-(l—p)* 4 £
= (1 - p) V—cs
T 4
_ (1 B p)xp* VZCS

As px % > 0, hence, ;ﬂ is increasing in . Hence, we obtain the following result.

pn
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V—cs
4

Showrooming is good for the platform if and only if z > z*, where (1 — p)z*P* = 1. The
result is the same as the general model.
Further, set % =2,z = 2. Then % > 1 if and only if

0< <1
p 9

Hence, for a low level of showrooming, it is good for the platform.

For endogenous showrooming probability with commitment power,

— _ 2
ﬂ'pszG(p*V205—{—(1—]))*‘/463)*(1—]})*(‘/4‘;‘9).
V —cq Vi—es
1 = 2,2 =2, 5 =4,
V—-c V —cs

ho= (1=p)Glpx—5—+(1-p)*

= (1- p)2(4p+2(1—P))

= (1—p)2®*2.

By taking the FOC, and the SEC naturally holds for it.

The platform would set
«  Log4—1

=p* = = 0.278652.
b=r Log4

Case 3
For another example, let us assume that Cumulative Distribution Function (CDF) of ¢, is

G(e) = % on [1,330], and x > 1. Then,

G(p* Y55 + (1 — p) » L)

Tps
o TP e
_ (ke 4 (- p)« )
Logz(%)
Log.(p * % + (1 —p) x %)1*7’
= LO'gx(VZCS)

As x > 1, hence, :LZ > 1 if and only if

p

V;CSJF(l—p)*g

(p*




|

V—c. ta d : : —cC V—c.
(¥7%)P is increasing in ~5°, hence, for ~7

sufficiently small, showrooming is good for the

platform.

For a numerical illustration, let us set % = 2, then by drawing a picture, we know that

0<p<p(1+p)'P>2(1+p)'P=2P

Hence, for a low level of showrooming, it is good for the platform.

For endogenous showrooming probability with commitment power,

— _ _ 2
RN R P PYCRSO P L
Vi—es Vi—ecs _ Logxc
A - 27 9 —47G(C)— O ’
V — ¢ V — ¢
ho= (1=-p)Gp* — (L =p)*x ——)

= (1-p)Gp*4d+(1—p)x2)

1
= 5(1 — p)Log,(2p + 2).

By taking the FOC, and the SEC naturally holds for it.
The platform would set
p=p*=0.111704.

Case 4

Here, we consider the Pareto distribution. G(¢) = 1 — ¢~? with 6 > 1, and the lower bound of

the visit cost is 1.

Tpn G(%)
— 1-pi=s (p*¥5% + (1 —p) = %) "
- 1_(V265)70

1= ((1L+p) = 5%)7°
1 ()

= (1-p)
For a numerical illustration, let us set % =1.5,0 = 1.1. Then % > 1 if and only if
0<p<0.317761.
Hence, for a low level of showrooming, it is good for the platform.
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For endogenous showrooming probability with commitment power,

V —c, V —c, V —cg)?
= Gl 5 (1) L ey TS
V;CS = 1560=11,G(c)=1-c1,
V —cs V —cs
h = (1-p)G(p* + (A =p)x——)

= (1-p)G(p*3+(1-p)=*15)
= (1=p)(1—(15(1+p)~").

By taking the FOC, and the SEC naturally holds for it.
The platform would set
p=p*=0.147472.

Case 5

Here, we consider the CDF G(c) = 1 — e% with 6 > 0, and the lower bound of the visit cost
is 0.
Glpx 5% + (1—p) » 5%)

Tps
Tpn - (1 _p) G(V;Cs)
1 — e 05+ (1-p)x¥5%)
= (1 - p) V—cs

1—e 07
1 — e 01 gss

1-— 6_0(%)

= (1-p)
For a numerical illustration, let us set % =1,0 =0.5. Then % > 1 if and only if
0<p<1.43358 % 10716,

Hence, for the level of showrooming in the interval, it is good for the platform.

For endogenous showrooming probability with commitment power,

V_ S V_ S V_ 52
Tps = G(p * 26 +(1_p)*46)*(1_p)*(4VC)'
v ; G _ 1,G(c)=1-— e=0c =1 — 05
V —cs V —cs
ho= (1=p)Gp+ —5—+ 1 -p)x ——)

= (I1-pGp+1)

= (L-p)(1—e ),
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By taking the FOC, and the SEC naturally holds for it.
The platform would set
p=p" =0.

In this case, the showrooming is always bad for the platform, and the platform would choose
zero showrooming. Actually, the result is robust, we try for different parameters, the 0 showroom-
ing result holds as well.

Remark In this section, we consider different CDFs for the visit cost. Mainly, we try to
find the conditions for showrooming being good for the platform and the optimal showrooming
probability. The detailed analysis for different CDF of the visit cost is different from the main model
in Section 3, however, the main results are the same. Showrooming could be good for the platform
when the showrooming probability is sufficiently small. In this case, the entry inducing effect
of the showrooming dominates the profit reducing for given entry. Otherwise, for showrooming

probability too high, the profit loss is too large and showrooming leads to lower profit.

4.7 Ad or Unintended Purchase from Buyers

In addition to the sales to buyers, on the other hand, it leads to higher advertising revenue.
Alternatively, the platform could make recommendation, and it might lead to more profit from
other products. This makes the positive effects of showrooming which leads to higher buyers’
surpluses and more visit even strong. Hence, taking these concerns into consideration, it only
makes the condition for more profitable showrooming weaker.

Further, when buyers visit the platform, in addition to their intended product, it could lead
to unintended purchase. For example, due to search diversion (Hagiu and Jullien 2011, 2014), or
recommendation induced purchases, and accidently interested products, visit of buyers could lead
to addition profits to the platform beyond buyers’ intended product. Hence, taking these concerns
into consideration, it only makes the condition for more profitable showrooming weaker. Johnson
(2017, a) and Kato and Hoshino (2021) study the unplanned purchase of new products from buyers
due to biased beliefs about their future purchase probabilities.

Hence, we leave it for future research.
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4.8 Platform Investment

Platform could make investment to increase V' which leads to higher demand or increase the fixed
disutility A for not trading on the platform. Edelman and Wright (2015) study investment in the
convenience benefit offered by the platform in completing transactions. Their model is close to
increase the disutility A from not trading on the platform. However, Their model can also apply
to an increase in V. Maruyama and Zennyo (2020) study the implications of investment that raise
consumer demand. Their model is close to increase V. Hagiu and Wright (2023) also consider it
as one of their strategies to deter showrooming.

The same logic applies here, and it adds no new insights. Hence, we leave it to future research.

5 Conclusion

In the literature, when buyers could showroom on the platform, they conclude that showrooming
is bad for the platform. And the platform might apply price parity clauses or MEFN to deter
showrooming. Different countries have different regulations for this clause. In contrast to the
literature, our study shows that showrooming could be good for the platform in quite general
conditions. Without commitment power, the platform would deter showrooming and hurt itself.
The ban on price parity clause helps the platform to commit and bring higher surplus to all players.
With commitment power, the platform would optimally choose an interior level of showrooming
probability, while it is socially too small. We show that our results are quite general and robust.
For future research, first, we could analyze the general CDF for both the value of the product
and the visit cost. Second, we could allow platform investment which leads to higher demand, disu-
tility from direct sale, visit cost, and so on. Third, we could study advertisement in the platform
and pricing decisions. Fourth, we could allow for multiple differentiated sellers and multiple cate-
gories of products. Fifth, we could study continuous probability of being able to showroom. There
could be heterogeneity among showrooming probability. With different showrooming probability,

sometimes even buyers are uncertain of the probability.

6 References

Armstrong, M., Vickers, J. and Zhou, J. (2009), Prominence and consumer search. The RAND
Journal of Economics, 40: 209-233.

47



Andrea Mantovani, Claudio A. Piga, Carlo Reggiani, (2021) Online platform price parity
clauses: Evidence from the EU Booking.com case, European Economic Review, Volume 131,
103625, ISSN 0014-2921.

Bar-Isaac H., Shelegia S. (2022) "Search, showrooming, and retailer variety" CEPR Discussion
Paper No. DP15448.

Boik, Andre and Kenneth S. Corts (2016) \The Effects of Platform MostFavored-Nation
Clauses on Competition and Entry," Journal of Law & Economics, 59(1), 105-134.

Carlton, Dennis W. and Ralph A. Winter (2018) \Vertical Most-Favored-Nation Restraints
and Credit Card No-Surcharge Rules," Journal of Law & Economics, 61(2), 215-251.

Edelman B., Hu P. (2017) "Disintermediation in Two-Sided Marketplaces," Harvard Business
School note #9-917-004.

Edelman, B., Wright, J., (2015, a). Markets with Price Coherence, pp. 15-061. HBS Working
Paper

Edelman, B., Wright, J. (2015, b) "Price Coherence and Excessive Intermediation," Quarterly
Journal of Economics 130(3): 1283-1328.

Ennis, Sean, Marc Ivaldi, and Vicente Lagos (2020) \Price Parity Clauses for Hotel Room

Booking: Empirical Evidence from Regulatory Change," working paper, CEPR Discussion Paper
No. DP14771, available at SSRN: https://ssrn.com/abstract=3604003.

Gomes, Renato and Andrea Mantovani (2020) \Regulating Platform Fees under Price Parity,"
working paper, CEPR Discussion Paper No. DP15048, available at SSRN: https://ssrn.com/abstract=3661391

Gu G., Zhu F. (2021) \Trust and disintermediation: Evidence from an online freelance mar-
ketplace" Management Science 67(2):794-807.

Hagiu, Andrei, and Hanna Halaburda. (2014) "Information and Two-Sided Platform Profits."
International Journal of Industrial Organization 34 : 25-35.

Hagiu, A. and B. Jullien (2011) "Why Do Intermediaries Divert Search?" Rand Journal of
Economics 42(2), 337-362.

Andrei Hagiu, Bruno Jullien, Search diversion and platform competition, International Journal
of Industrial Organization, Volume 33, 2014, Pages 48-60, ISSN 0167-7187.

Hagiu, Wright, 2023, forthcoming, Marketplace leakage, Management Science

Hunold, Matthias, Reinhold Kesler, and Ulrich Laitenberger (2020) \Rankings of Online Travel

Agents, Channel Pricing, and Consumer Protection," Marketing Science 39(1), 1-284.

48



Jing B. (2018) "Showrooming and webrooming: Information externalities between online and
offline Sellers," Marketing Science 37(3):469-483.
Johansen, Bjorn O. and Thibaud Verg‘e (2017) \Platform Price Parity Clauses with Direct

Sales,"

working paper, Working Papers in Economics 01/17, University of Bergen, Department of
Economics.

Johnson, Justin P. (2017, a). "Unplanned Purchases and Retail Competition." American
Economic Review, 107 (3): 931-65.

Johnson, Justin (2017, b) \The Agency Model and MFN Clauses," Review of Economic Studies,
84(3), 1151-1185.

Ryo Kato, Takahiro Hoshino,(2021) Unplanned purchase of new products, Journal of Retailing
and Consumer Services, Volume 59, 102397, ISSN 0969-6989.

Benjamin Klein (2017), THE APPLE E-BOOKS CASE: WHEN IS A VERTICAL CON-
TRACT A HUB IN A HUB-AND-SPOKE CONSPIRACY?, Journal of Competition Law & Eco-
nomics, Volume 13, Issue 3, Pages 423-474, https://doi.org/10.1093/joclec/nhx021

Liu, Chang, Fengshi Niu, and Alexander White (2021) \Optional Intermediaries and Pricing
Restraints," Working Paper, July 2021.

Mantovani, Andrea, Claudio Piga, and Carlo Reggiani (2021) \Online Platform Price Parity
Clauses: Evidence from the EU Booking.com Case," European Economic Review, 131, Article No.
103625.

Mariotto, Carlotta and Marianne Verdier (2020) \Platform-Merchant Competition for Sales
Services," Journal of Economics & Management Strategy, 29(4), 834-853.

Maruyama, Masayoshi and Yusuke Zennyo (2020) \Platform Most-Favored Customer Clauses
and Investment Incentives," International Journal of Industrial Organization, 70, Article No.
102617.

Mehra A., Kumar S., Raju J. S. (2017) "Competitive strategies for brick-and-mortar stores to
counter showrooming," Management Science 64(7):3076-3090.

Rider C, Samila S (2019) Envisioning value: Certification, matchmaking, and returns to bro-
kerage. Working paper, Georgetown University, Washington, DC.

Ronayne, David and Greg Taylor (2018) \Competing Sales Channels," working paper, Univer-
sity of Oxford Working Paper Number 843.

Shen, B., & Wright, J. (2019). Why (don’t) firms free ride on an intermediary’s advice?.

49



International Journal of Industrial Organization, 64, 27-54.

Sunstein, Cass and Richard Thaler (2008). Nudge: Improving Decisions about Health, Wealth
and Happiness. Yale University Press.

Wals, Francisca and Maarten P. Schinkel (2018) \Platform monopolization by narrow-PPC-
BPG combination: Booking et al.," International Journal of Industrial Organization, 61, 572-589.

Wang C., Wright J. (2020): "Search platforms: Showrooming and price parity clauses," RAND
Journal of Economics 51(1):32-58.

Wang, C., & Wright, J. (2023). Platform investment and price parity clauses. The Journal of
Industrial Economics, 71(2), 538-569.

Yu Song (2023), Price Parity Clauses and Product Prices: Evidence from Amazon and eBay,
working paper.

Zhou Q., Allen B.J., Gretz R. T., Houston M. B. (2021) \Platform exploitation: When service
agents defect with customers from online service platforms," Journal of Marketing forthcoming.

Zhu F, Chen W, Sun S (2018) ZBJ: Building a global outsourcing platform for knowledge
workers (A). Case 618-044, Harvard Business School, Boston.

50



