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Abstract

We consider a three-level supply chain where a monopolistic seller distributes its
product both directly through its own distribution channel and indirectly through
platforms accessed by intermediaries competing for final consumers. In this setting, we
examine the welfare effects of platform parity agreements, namely contractual provi-
sions according to which the seller cannot charge different prices for the same product
distributed through different platforms. We find that these agreements mitigate the
marginalization problem both in a wholesale and an agency model. However, only in
the former model platform parity unambiguously increases consumer surplus; in the lat-
ter, it also increases the commissions paid by the monopolist to the platforms, whereby
exacerbating the marginalization problem. On the net, platform parity benefits con-
sumers in the agency model when competition between direct and indirect distribution
is sufficiently intense. Interestingly, in both models consumers’ preferences are always

aligned with the platforms’ but not with the seller’s.
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1 Introduction

Motivated by the recent antitrust scrutiny of price parity provisions, a number of contribu-
tions have examined the effects of such contractual agreements on firms’ profits and consumer
welfare (e.g., Edelman and Wright, 2015, Johansen and Vergé, 2016, among others). These
models consider one or more competing sellers supplying products both through their own
direct distribution channels and competing platforms, which are accessed by final consumers
(see Figure 1 panel a).

Within this framework, two different types of contractual arrangements between a seller
and a platform are considered, namely narrow and wide price parity agreements. Under a
wide parity agreement, the price charged to final consumers in the direct distribution channel
must not be lower than the price charged to final consumers through either of the indirect
booking channels; not exceed the price charged in the direct distribution channel and, in
addition, the prices charged through the two platforms must be identical. Instead, under
a narrow parity agreement, the prices charged for products distributed through a certain
platform may be different from the prices charged to consumers booking through another
platform. However, as with the wide parity agreement, the price charged to final consumers
in the direct distribution channel must not be lower than the price charged to final consumers
through either of the indirect booking channels.

The literature concludes that typically wide parity agreements are anti-competitive, ab-
sent efficiencies, unless upstream competition (i.e., platform competition) is relatively fierce
and sellers can delist from a platform.! The basic intuition behind this result is rather simple
and is aligned with the theory of harm developed by several antitrust authorities (see, e.g.,
Akman, 2016). The considered agreements soften platform competition because a platform
setting high commissions (or fees) will not lose market share since sellers cannot offer more
favorable prices through alternative distribution channels, including the direct distribution
channel, which may involve lower costs. Instead, the platform can charge high fees knowing
that those fees will be spread across all transactions and that consumers will not be able to
find lower-cost alternatives elsewhere.? Similar results apply to narrow parity agreements:
when platforms are must have, platforms may not undercut each other even when possible.

The reason is that any reduction in fees would not be compensated by an increase in sales,

ITf a seller can exit one of the platforms and faces competition from other sellers in that platform, then it
can leverage the possibility of delisting credibly and effectively, in which case wide parity may lead to lower
commissions and final prices. Intuitively, this is because by exiting one platform a seller de facto reduces its
marginal cost and hence can steal business from its competitors, whereas the sales lost are not particularly
valuable if sellers are close competitors.

2In addition to this, wide parity agreements may also limit the entry and expansion of new platforms, and
thus have a negative impact on investment and innovation (see Boik and Corts, 2016). Platforms that are
not yet established will not be able to compete effectively in the supply of indirect distribution services by
offering lower fees (in return for which they might negotiate lower prices with final consumers). Incumbent
platforms will thus be able to capture an increasingly large share of consumer traffic, as network effects draw
consumers and sellers to the most heavily used platforms.
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Figure 1: Industry vertical structure.

since sellers would have no incentive to reduce the price charged in the undercutting plat-
form at the expense of their direct distribution channels (with a price tied to the price of the
high commission platform) when direct and indirect distribution are close substitutes for a
majority of final consumers.

These conclusions may well apply to industries characterized by the structure described
above, such as the hotel booking industry, in which platforms compete with each other to
attract final consumers. However, in several other cases (e.g., the airline ticket distribution
industry) platforms are accessed by specialized intermediaries, which in turn are in com-
petition with each other in the retail market (see Figure 1 panel b). In these industries,
which involve vertical supply chains that are more complex than the hotel booking indus-
try’s, it arises a multiple marginalization problem which is different from the one studied
in the available models: as in the literature, a seller will mark up the commissions charged
by the platforms, which in turn will negotiate fees above their marginal costs. However, in
addition to this, intermediaries will mark up the prices offered by the sellers, implying that
final prices reflect two mark-ups. These differences in vertical structure are likely to have
important economic implications as for the competitive effect of price parity clauses, also
because the contractual provisions themselves are rather different with respect to the narrow
and wide price parity agreements detailed above.

Notably, in these industries the so called platform parity provisions are typically negoti-
ated between sellers and platforms. Such clauses require sellers to provide the same products
and related content (e.g., ancillary services) to intermediaries using one platform on no worse
terms and conditions than the seller itself would apply to users of other platforms. The cu-
mulative effect of such provisions in agreements of several platforms could lead to a situation
where users of all platforms have access to the same content. However, these provisions
do not prevent sellers from distributing exclusive content through their direct distribution
channels (e.g., their own websites). Furthermore, sellers are not required to ensure that final

consumers pay the same prices in all indirect distribution channels (e.g., at intermediaries



relying on different platforms). For these reasons, such agreements cannot be considered
price parity agreements, as the wide and narrow parity agreements discussed above. The
only operative constraint imposed by the parity agreements observed in the industries un-
der consideration concerns the prices offered by a seller through the indirect distribution
channels, which constitute the content that intermediaries distribute. Since these prices are
forced to be identical, we may refer to this clause as a platform (or content) parity agreement.

We argue that the effects of such agreements on consumer welfare cannot be inferred from
the analyses conducted in the available literature. The reasons are as follows. First, since,
unlike the wide and narrow parity agreements reviewed above, prices set on the direct sale
channels are unconstrained, each platform’s incentive to negotiate high commissions or fees
is limited, given that sellers will be able to increase the prices offered to the intermediaries
that distribute their products indirectly and, therefore, divert business from the platform
demanding high fees to their own direct distribution channels. Second, while platform parity
may allow platforms to negotiate higher commissions, those extra rents are bound to be com-
peted away because platforms compete with each other to increase their share of consumer
traffic by expanding their network and supporting the competitive position of their interme-
diaries. Finally, since a seller must be concerned about the impact of multiple mark-ups on
sales, platform parity may reduce its incentives to set high prices when distributing through
platforms, thus mitigating the marginalization problem and leading to lower final prices and
higher sales. This is because any increase in the prices offered through intermediaries using a
given platform will lead to a parallel increase in the prices offered through the intermediaries
dealing with the other platforms. These price increases will then be passed on to consumers
in the form of higher retail prices and will cause a reduction in the demand served through
the indirect distribution channel, which will be offset only in part by the increase in the
demand served through the seller’s direct distribution channel. Therefore, while platform
parity may have similar rent shifting effects upstream to wide or narrow parity, its impact
on consumer welfare is bound to be different.

To illustrate these points we build a three-level supply chain model where a monopo-
listic seller distributes its products both directly through its own distribution channel and
indirectly through two platforms accessed by intermediaries, which in turn rely on the IT
infrastructure provided by specialized platforms to buy the seller’s product on behalf of final
consumers (Figure 1 panel b). We assume that platforms and intermediaries are in exclu-
sive relationships (e.g., because of switching costs) and, following Boik and Corts (2016)
and industry practice, that contracts are linear — i.e., input prices do not vary with sales
volumes.

As a benchmark, we first consider a wholesale industry where the seller sets the price
on its direct channel and bilaterally negotiates a commission (wholesale price) with each
platform for every unit of product purchased through that platform. Every platform, in

turn, charges its own intermediary an ‘access’ price for each unit of product sold to final



consumers. Finally, intermediaries set retail prices in competition between themselves and
with the monopolist’s direct distribution channel. In this setting, we find that a platform
parity agreement is always pro-competitive even in the absence of efficiencies: the constraint
on wholesale prices imposed through such a provision is used by the monopolist as a commit-
ment device to mitigate the multiple marginalization problem. Indeed, when the platforms
cannot be price discriminated, any attempt of the monopolist to increase the wholesale price
charged to one platform immediately translates into a parallel shift of the wholesale price
charged to the other platform. As a result, both platforms symmetrically increase the ac-
cess price charged to the intermediaries, whereby leading to higher retail prices (since both
intermediaries will mark up the increased access prices). By contrast, without platform par-
ity, when the monopolist increases the wholesale price charged to a platform, the platform
takes as given the wholesale price charged to its rival because contracts are secret and our
solution concept is contract equilibrium. Hence, the multiple marginalization problem is
relatively less important for the monopolist compared to the regime with platform parity.
In other words, the excessive pass on rate that occurs under the parity provision refrains the
monopolist from charging a wholesale price that is too high in equilibrium. This mandates
a lower access price, a lower final price and thus a higher consumer surplus in the indirect
distribution channel. In addition, since prices are strategic complements, lower prices in the
indirect channel induce lower prices also in the direct channel, which benefits consumers in
that segment too. Finally, by reducing the multiple marginalization problem, the provision
also increases profits — i.e., the monopolist, the platforms and the intermediaries are better
off with than without platform parity. Hence, in the wholesale model all players have aligned
preferences.

Building on these insights we then consider an agency model (see, e.g., Johnson, 2017)
which seems to reflect more closely real life practices. In this model each platform negotiates
a per-unit commission with the monopolist for each unit of product purchased through that
platform. The monopolist charges intermediaries an access price® that they must pay for
each unit of product purchased. Intermediaries set retail prices (paid by final consumers)
in competition between themselves and with the monopolist’s direct distribution channel.
In industries with such a vertical structure, we find that platform parity provisions might
be pro-competitive (absent efficiencies) depending on the degree of product differentiation
across distribution channels. Specifically, we show that the constraint on access prices implied
by a platform parity agreement generates a new trade-off shaped by the following effects.
First, each platform anticipates that, being concerned with double marginalization, under
the parity provision the monopolist has a lower incentive to pass on commissions to the
intermediaries. Hence, as in Boik and Corts (2016), platforms’ fees are higher under the

parity provision, which clearly harms consumers because it creates marginalization. Second,

3We define the access price as the (unit) input price (net of commissions, surcharges and discounts) that
an intermediary has to pay the monopolist in order to operate a transaction through a given platform.



as in the wholesale model, the provision mitigates the marginalization problem between
the monopolist and the intermediaries, which benefits consumers. Third, since the price in
the direct channel is lower with platform parity than without platform parity (because the
monopolist has an incentive to divert business towards that channel when the provision is
in place), consumers on that segment benefit from the provision.

The net effect points in the direction of increasing consumer surplus when the products
or the services provided through different distribution channels are not too differentiated.
Essentially, in equilibrium, competition in the product market — i.e., within and between
the distribution channels — erodes the intermediaries’” mark ups and magnifies the pro-
competitive effect of the provision on the marginalization problem. Notably, when platforms
benefit from the provision consumers do too — i.e., their preferences are aligned with respect
to the choice of the contractual provision. By contrast, absent efficiencies, the seller and
the intermediaries are always better off without the provision. However, we also find that
platforms can persuade more easily the intermediaries to prefer the parity regime through
appropriate side payments than the monopolist. In other words, whenever the joint profit
of the platforms and the intermediaries is higher with than without the parity provision,
the total industry profit may well be lower without the provision — i.e., the price that the
monopolist would require to accept the parity regime is higher than the gain obtained jointly
by the platforms and the intermediaries. As a result, in these cases, the only way to increase
consumer surplus is to allocate more decision rights to the platforms than the monopolist.

Summing up, based on our analysis we can conclude that, even with an upstream
monopoly, content (i.e., platform) parity provisions cannot be presumed anti-competitive
absent efficiencies. Interestingly, consumers and platforms’ preferences are always aligned:
as long as platforms benefit from platform parity, consumers gain as well (which is not always
the case for the seller and the intermediaries). Hence, in practice, the likelihood that the
introduction of such a provision benefits consumers is higher when platforms are not against
it.

Finally, we develop some interesting extensions and robustness checks of the baseline
model. First, we show that the welfare results discussed above hold qualitatively when
considering multiple (more than two) competing platforms. Second, if the monopolist can
commit to the price set on the direct channel before contracting with platforms, the pro-
competitive effect of the provision survives only in the wholesale model. The reason why
with commitment the provision is anticompetitive in the agency model is that the monopolist
cannot compensate the effect of increased platforms’ commissions with a lower price in the
direct channel. This is because being chosen at the outset of the game that price is set
‘efficiently’ regardless of whether the provision is in place or not. Third, we show that the
monopolist may use the quality of the product distributed through the indirect channel
strategically in order to break down platform parity at the consumers’ expense.

The remainder of the paper is organized as follows. After reviewing the related literature,



in Section 2 we set-up the wholesale model. In Section 3, we analyze the agency model.
Section 4 concludes. Proofs are in the Appendix. Additional results are presented in an

online Appendix.

Related literature. Our paper contributes to the literature on wholesale and platform
most-favored nation (MFN) clauses.* Early contributions (DeGraba and Postlewaite, 1992,
McAfee and Schwartz, 1994, DeGraba, 1996, Marx and Shaffer, 2004) consider sequential
contracting between a manufacturer and a number of retailers, and investigate the role
played by MFN clauses in mitigating the time inconsistency problem faced by the supplier
of a durable input. Following a number of antitrust investigations against the use of such
clauses in wholesale markets (see, e.g., Avilés-Lucero and Boik, 2018) the potential pro- and
anti-competitive effects of these provisions have been informally discussed in the law and
economics literature (see, e.g., Baker and Chevalier, 2012).

More recent contributions investigate the welfare effects of the adoption of MFN clauses
in online markets. Boik and Corts (2016), for example, consider a monopolist facing two
competing platforms, which first simultaneously choose whether to impose a price parity
agreement, then set per-unit commissions. After observing these choices, the monopolist
sets final prices on both platforms (the so called agency model). Within this framework, a
price parity clause is unambiguously anti-competitive since it raises platforms’ commissions
and retail prices. Similar results are found by Johnson (2017), who models competition in
the upstream market. The anti-competitive nature of price parity provisions is challenged
by Johansen and Vergé (2016), who consider endogenous platform participation and the
presence of direct sales channels in addition to upstream competition (two ingredients that
are also present in our model).> In their setting, if upstream competition is fierce enough,
consumers benefit from the introduction of a narrow or a wide price parity clause provided
that sellers can delist from platforms charging excessively high commissions. The mecha-
nism through which parity agreements benefit consumers in our model is different from the
argument put forward by Johansen and Vergé (2016), since we consider a monopolistic seller
who never finds it optimal to delist from a platform.

Other contributions (Ronayne and Taylor, 2018, Calzada et al., 2018, Wang and White,
2016, Shen and White, 2019) suggest that platforms use these clauses to avoid shoowrooming
— i.e., that consumers use the platform to learn of products, but then buy through the firms’

direct sales channel if they find a lower price.® Edelman and Wright (2015), instead, assume

4Other works examine MFN clauses that sellers offer to consumers: see, e.g., Cooper (1986), Butz (1990),
Schnitzer (1994).

5 Actually, because of preference for variety, in our model delisting never occurs in equilibrium.

In a model with a monopolistic platform, Ronayne and Taylor (2018) show that price parity agreements
are profitable for the platform and reduce consumer surplus, whereas Calzada et al. (2018) find that these
clauses may induce single homing by sellers, thereby reducing the products offered on each platform. Similar
results are found by Wang and White (2016), who assume that the platform reduces consumers’ search
costs. However, when considering competing vertically differentiated platforms, they show that, under some
circumstances, a narrow price parity agreement can enhance consumer surplus. Finally, Shen and White

7



that, as a result of costly investments, platforms are able to provide benefits to buyers,”
and they show that a price parity clause leads to inflated retail prices, excessive adoption of
the platforms’ services, over-investment in benefits to buyers, and ultimately a reduction in
consumer surplus. The welfare effects of price parity clauses in the agency model are also
discussed in the law and economics literature (e.g., Ezrachi, 2015). In all these models, the
pro-competitive effect of price parity agreements is driven by the presence of efficiencies,
which are instead absent in our model.

Finally, as for the comparison between the wholesale and the agency model, Foros et al.
(2017) show that, even if platforms’ commission rates remain the same across the two business
models (for exogenous reasons), the use of price parity clauses may facilitate the adoption
of the agency model which, in turn, may involve lower consumer prices. Our analysis shows
that, like also in Johnson (2017), the agency model increases consumer surplus and platforms’
profits when contracts and parity provisions are endogenously chosen within each business

model.

2 The wholesale benchmark

In order to highlight the beneficial effects of platform parity agreements in the clearest pos-
sible way, it is useful to start with the standard wholesale framework, where these provisions
unambiguously increase consumer welfare and firms’ profits. We will then turn to the agency
model and show that, in industries with such a business structure, platform parity agree-
ments increase welfare as long as competition within and between the distribution channels
is fierce enough — i.e., when the products or the services sold in these market segments are

not too differentiated.

Markets and players. Consider a multi-channel and multi-tier industry in which a monop-
olist (M) sells its product through a direct channel and two competing platforms (each de-
noted by P;, with i = A, B) accessed by intermediaries competing to attract final consumers.
Suppose, for simplicity, that intermediaries and platforms are in exclusive relationships —
e.g., because of switching costs.® Final consumers can buy the monopolist’s product either

through the direct sale channel or through the intermediaries.

The monopolist. The monopolist sets a price p; for sales through its direct distribution

(2019) assume that the platform can make a recommendation to each consumer about which product to buy,
finding that the main effect of price parity agreements is to shift surplus from sellers to the platform, and
that these clauses can increase total welfare.

"These benefits can consist in offering complementary products, reducing transaction costs, and offering
financial rebates. Moreover, consumers incur in a cost to join a platform and (like in Wang and White, 2016)
the platform charges commissions to sellers as well as buyers.

8We assume exclusivity in order to understand the role of platforms in multi-channel and multi-layer
markets. In fact, in the opposite scenario where platforms compete to attract intermediaries and are homo-
geneous, they would make zero profits in equilibrium and play no role in the analysis.



system. Moreover, it can also sign distribution contracts with the platforms. Following the
literature (see, e.g., Boik and Corts, 2016, and Gaudin, 2019) we assume linear contracts:
each contract specifies a unit (wholesale) price ¢; for every purchase processed through plat-
form i (we discuss two-part tariffs in Section 2.3). Production costs are assumed to be linear

and normalized to zero without loss of generality. The monopolist’s profit is

() & Z tiqi + Paqd,
i=A,B

with ¢; and ¢4 denoting the quantities sold through platform i = A, B and the direct distri-

bution system, respectively.

Platforms. Platforms also use linear contracts when dealing with intermediaries. Hence,
each platform i = A, B charges a unit (access) price w; to its exclusive intermediary. Ac-

cordingly (normalizing to zero their costs) each platform’s profit is

The platforms’ outside option is normalized to zero without loss of generality. Hence, in this
business model platforms act as wholesale distributors, aggregating many dispersed retailers.

Their (implicit) role is to help sellers to reach out retailers and save on transaction costs.

Intermediaries. Each intermediary I; charges a retail price p; at which final consumers can

buy M’s product. Hence, I;’s profit is
Wf () = (pi — wi)a;,

where, for simplicity, the distribution cost is equal to zero. Again, we normalize to zero

(without loss of generality) the intermediaries’ outside option.

Demand functions. In line with the empirical evidence (see, e.g., Cazaubiel et al., 2018)
we assume that consumers perceive the products sold through the direct and the indirect
channel as imperfect substitutes. Some consumers may in fact prefer to purchase through
the indirect channel because intermediaries offer (un-modelled) additional services that M is
unable or unwilling to supply in the direct channel.

To this purpose, following the literature (e.g., Johansen and Vergé, 2016), for the sake of
tractability, we assume that the demand system reflects the preferences of a representative

consumer, whose utility function is

UOEEDY qj—% DG D wwi— Y pgtm (1)

j:A7B7d j:A7B7d Z7j:A7B7d;7]#z j:A7B7d

where m is the utility from income. Notice that since this utility function is strictly concave,



it displays preference for variety. This means that the representative consumer prefers to
have more consumption options.” As we will explain, this property will have important
consequences on our analysis.

Standard techniques then yield the (direct) demand functions

L—y—(1+v)pa+vy P+ pa)
(1=7)(1+27)
l—~v—1+v)ps+v(pa+pa)
(=71 +27)

f)/

qa = D*(pa,pB,pa) =

Y

qg £ D" (pp,pa,pa) =

?

and
1—y—=(1+7)ps+~yPa+ps)

(1 =71 +2y)

Hence, v reflects the degree of substitutability between products within and across dis-

G4 = D (pa,pa,pB) =

tribution channels. In the online Appendix we show that the analysis’ results do not change
qualitatively if we assume that the products distributed in the indirect channel are perceived
by the consumer as closer substitutes compared to the product distributed in the direct
channel. We assume that v € [0,7], with 7 ~ 0.9 in order to guarantee that second-order

conditions hold (see Appendix 2).
Timing. The timing of the game is as follows (see Figure 2):

t =1 M simultaneously offers contracts — i.e., t4 and tp.
t = 2 Upon observing its own offer ¢;, platform P; sets w;.
t = 3 Upon observing its own offer w;, intermediary I; sets p; and M sets pg, simultaneously.

t =4 After observing the vector of prices p = (pg, pa,ps), final consumers allocate their

demand.

Platform (content) parity. We consider two versions of the game, depending on the
presence or not of a platform (content) parity agreement between the monopolist and the

platforms. Specifically:

e When a platform parity agreement is in place, the monopolist commits to offer the

same wholesale price to the competing platforms — i.e., t4 =tp =t.

e Without such agreement, the monopolist is free to offer different prices t4 # tg to the

platforms.

9For example, in the airline ticket industry, the consumer may want to have the ability to book in different
ways because it may not always be able to reach directly the airline website.

10
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Figure 2: The wholesale model.

Equilibrium concept. For the sake of tractability, as in Johansen and Vergé (2016) and
Rey and Vergé (2017), our solution concept will be Contract Equilibrium (see Crémer and
Riordan, 1987, and Horn and Wolinsky, 1988). We focus on symmetric equilibria in which,

depending on whether a platform parity agreement is in place (k = 1) or not (k = 0):'

e M sets pj;, and charges the same wholesale price ¢, to both platforms.
e Both platforms charge the same access price wj, to the intermediaries.

e Fach intermediary charges the same retail price p; to final consumers.

As noted by Rey and Vergé (2017), this equilibrium concept has some of the features
of a perfect Bayesian Nash equilibrium with passive beliefs: P; chooses the access price
w; charged to I; assuming that its rival remains under the equilibrium contract t;, even if
P, has received an out-of-equilibrium contract t; # ¢; from M. This is in line with the
market-by-market bargaining restriction of Hart and Tirole (1990) and with the passive
beliefs or pairwise-proofness assumption of McAfee and Schwartz (1994). Similarly, at the
stage in which retail prices are set, I; chooses p; assuming that its rival remains under the
equilibrium contract wyj, even if I; has received an out-of-equilibrium contract w; # wj
from P;. Hence, the equilibrium concept that we use discards the possibility of multilateral
deviations by the monopolist, who is the only player making multiple offers in the game. We

discuss alternative equilibrium concepts in Section 3.8.

Multi-product monopolist. To begin with, it is useful to characterize the solution of the
benchmark in which M sells directly to all consumers — i.e., the outcome of the game in

which M is vertically integrated with the platforms and the intermediaries. In this hypo-

10Tt can be easily proved that, in our linear demand setting, there is a unique Contract Equilibrium
and that this equilibrium is symmetric. However, to simplify exposition, we directly focus on a symmetric
equilibrium.

11



thetical scenario, M’s maximization problem is

It can be shown (see the Appendix) that M charges the same price for all products

pM =1
2 Y
and that efficient quantities are symmetric since the utility function (1) displays preferences

for variety — i.e.,

1

In short, when M behaves as a multi-product monopolist, it fully internalizes the effects of

intra- and inter-channel competition. In the rest of the analysis we will often refer to this

benchmark in order to identify the extent of multiple marginalization.

2.1 Equilibrium analysis

In what follows we characterize the equilibrium of the game with and without platform
parity. We will then study its impact on consumer surplus and firms’ profit.

First we characterize the intermediaries’ pricing behavior. Consider a symmetric equilib-
rium in which intermediaries charge p;, platforms charge w; and the monopolist charges ¢}
and pj ;. on the direct channel. Hence, for any k£ = 0,1 and for every offer w; (received from

P,), I; solves the following maximization problem

max D’ (pis P D) (i — wi) -

pi

whose standard first-order condition is

1—y— (1 +7)pi+7 (p} +1hr)
T—)(1+2)

1+~ _
— (pi — wy) (1 —7)(1+27) = 0. (2)

Given the equilibrium candidate under consideration, this condition defines [;’s ‘best reply’

to w; — i.e.,
1—~+7 (i + pik)
2(1+7) ’

As intuition suggests, this expression is increasing in the access price w; and (since prices

i (w;) 2 % + Vi =1,0. (3)

are strategic complements) in p; and pj;, — i.e., the rivals’ equilibrium prices in the indirect

and direct channels, respectively.

12



2.1.1 Equilibrium with platform parity

When a platform parity agreement is in place, M charges the same wholesale price () to

both platforms. Hence, P; solves the following maximization problem

max D* (py (w;) , pi, pg1) (wi — 1),

Wi

whose (standard) first-order condition yields

1—’)/—(1+’7)p1<wi)+7(p>{+p:l,1)_ L+~ Op (wi) (w; —t) =0
(1—7)(1+27) (I=n0+27) dwi ~"

Using (2) yields
Ip: (w;)

1) =
oo, (wi—t) =0,

— (p1 (wi) —w;) +

whose solution is

. t 1=+ (pi+p;
w1<t> £ -+ ( - d’l) (4)

2 2(1+7)
This function is symmetric — i.e., it is the same for both platforms — and, as intuition
suggests, it is increasing in the (retail) prices charged for the rival products (pj and pj; ;).

Next, substituting (4) into (3) and solving for pj, we obtain:
s 147, 30 —7+75)

*(t t+ .
Pi(?) 4+ 4+~

Notice that pj(t) is increasing in ¢: when M charges a higher wholesale price to the platforms,
they increase the access prices charged to the intermediaries, which increases the retail price
charged for their product: a multiple marginalization effect.

Finally, we can examine M’s maximization problem(s). At the final (pricing) stage M

solves
max 2t D (p} (t),pi (t) , pa) + paD® (pa, P} () , P} (1)),

Pa

whose first-order condition is

L=~ —=(147)ps+ 2vpi (1) L+~ 2t

— Pd + =0. (5
(1—7)(1+27) (1—7)(1+27) d=711+27)
Mono;:gly rule Horizontal (or ch;nel) externality

The first term in this expression reflects the standard monopoly trade-off: increasing p,
lowers demand in the direct market but it increases M’s profit on each unit of sale. The
second term, instead, captures the externality that a higher price in the direct channel creates
on the indirect one: a higher p; increases the intermediaries’ demand and thus (for given

wholesale prices) the revenue that M collects from the platforms.
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Letting pj;, (t) denote the solution of (5), M’s maximization problem at stage 1 is

max 26D" (py (t) , pi () , P (8)) + i (8) D (i (1) .97 (8) 3 (1)) -

Differentiating with respect to t, by the Envelope Theorem we obtain the following first-order

condition

2t opi (t) 1= —pi(t)+pi, (1) Wi (t)  9pi (t)
(1-)(1+2y) 0Ot (1—=7)(1+27) L-nl+2y ot

[ N

TV
Vertical externality Horizontal (or channel) externality

Once again, this condition features two terms reflecting the impact of a higher ¢ on M’s
total profit. First, other things being equal, a higher ¢ increases the revenues from the
indirect channel; but, since this also increases the (equilibrium) retail price in that channel,
demand drops and so does M’s revenue. Second, by increasing pi (t), a higher ¢ also increases
demand on the direct channel.

Imposing symmetry and solving the first-order conditions derived above, we can state

the following.

Proposition 1 With platform parity, the symmetric equilibrium of the wholesale model has

the following features:

(1) The monopolist sets
* M fy
= pM 4 7
=T e )

N J/
-~

Channel externality

and charges

(17) The platforms charge

P;’s mark-up

(7ii) The intermediaries set

l—~
2(4+7)’
———

1;’s mark-up

py=wy +

with py 2 Py, -

In the equilibrium every player makes a positive profit — i.e., pj > wj > t7 > 0. The
reason is rather intuitive: under linear contracts, both the platforms and the intermediaries

pass on their ‘input prices’ (the wholesale and the access price respectively) in order to secure

14



positive margins. As a result, retail prices are higher than the price that would be charged

by a multi-product monopolist: a multiple marginalization effect.

2.1.2 Equilibrium without platform parity

Next, we analyze the regime without platform parity, where M can charge different wholesale

prices to the platforms. P; solves the following maximization problem

max DZ (pO (wz) 7p87p2,0) (wl - tl) )

w;
whose first-order condition, using (2), is

Ipo (wz)

— (po (wi) —w;) +
yielding P;’s best reply to every t; chosen by M — i.e.,

o ti | 1=+ (06 +Pio)

we (t;) §+ 2(1+7)

Substituting wy(¢;) into po(w;) we obtain I;’s retail price as a function of ¢; — i.e.,

I 4(1+7) ’

which, as expected, is increasing in ¢; (the marginal cost) and the equilibrium prices charged
in the final market — i.e., pj and pj,.
Consider M’s behavior. For every pair of contracts t £ (¢;,t_;) offered to the platforms,

M chooses py in order to solve
max Zi:A,BtiDi<p8 (i), p5(t—i), pa) + paD (pa, P5(ta), Pi(tB)),

whose first-order condition is

1—7—(1+7)pd+vzi2A’BpS(ti) 1+ y
(=71 +27) TS+ G-+ 2y

(. [

)Zi:A,Bti = 0.

Monopoly rule Horizontal (or channel) externality
(6)
As before, at the (final) pricing stage M must take into account the positive effect of increas-
ing pg on the intermediaries’” demand, and thus on its revenue from the indirect channel.

Let pj, (t) be the solution of (6). Moving backward at the contracting stage, M chooses
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the wholesale price charged to P; in order to solve
max po (£) D*(po (), p5(t:), *) + 16 D™ (05, P (), Pao (t)) + L:D' (5 (L), 15 P (£)).
whose first-order condition (by using the Envelope Theorem) is

L—~ = (L+79) p5(t:) +7 (P + pho (t)) . L+~ 9pi(t)

(1 —7)(1+27) (L)1 +2y) Ot

~
Monopoly rule

v 5?3(@') * o
A—(1+29) ot (Pio (t)+t0)/_o.

-

_|_

(.

+

Channel externality

Since we are considering a contract equilibrium, in the absence of a platform parity
agreement, the monopolist itself, when contracting with P;, takes as given the equilibrium
contract offered to the other platform (and the resulting equilibrium price pj). Hence,
increasing t; has three main effects on M’s profit. First, it increases M’s demand on the
direct channel because pjj (¢;) is increasing. Second, a higher ¢; also increases the revenue that
M obtains from P_; because (ceteris paribus) it increases I_;’s demand. Both effects create
a channel externality which adds to the third more standard effect: a higher ¢; increases the
revenue that M collects from P;, but it also lowers the demand for the product distributed
through P, since pjj (;) is increasing.

Imposing symmetry and solving the first-order conditions derived above, we can state

the following.

Proposition 2 Without platform parity, the symmetric equilibrium of the wholesale model

has the following features:

(1) The monopolist sets

- 3y(1+7)
o (1+27) (8+57)

N

TV
Channel externality

and charges
o oM 3v(1+3)
0 — .
2(1427)(8+57)

(12) The platforms charge

2(1—9)
8+5y

————

P;’s mark-up

wy =ty +

(7i1) The intermediaries set
l—n
* +
Po 0 8 + 5y
——

I;’s mark-up

)
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with pg > pjo-

The equilibrium features multiple marginalization also in the regime without parity —
ie., p; > w; > t5 > 0. The reason is as before: each level of the supply chain creates a mark

up, the sum is ultimately passed on to final consumers.

2.2 Welfare

We can now examine the welfare effects of platform parity. Before stating the main result
of the section, it is useful to observe that, when the parity rule is in place, the final price in
the indirect channel is more sensitive to the wholesale price charged by the monopolist to

the platforms — i.e.,
Opi(t)  Opp(ts) 3y

In other words, the rate at which intermediaries pass on wholesale prices to final con-

> 0.

sumers is higher when the provision is in place. In this regime, a platform (say P;) that
is charged a higher wholesale price anticipates that the other platform (say P_;) faces the
same price increase. Hence, when P; observes a higher ¢ it expects P_; to pass on this higher
wholesale price to its intermediary via a higher access price w_;, which will in turn induce 7_;
to increase the final price p_;. As a result, when ¢ increases, P; has two reasons for charging
I; a higher access price w;: first, because it faces a higher wholesale price and needs to mark
up more its own intermediary: a standard vertical externality; second, because it expects
a higher final price by I_; and, as a result, a higher demand for /;’s product: a horizontal
externality introduced by platform parity. By contrast, when the provision is not in place,
P; only observes its own wholesale price and, in the contract equilibrium, it assumes that
the rival remains under the equilibrium contract.

Interestingly, the gap between the rate at which intermediaries pass on with and without
parity is increasing in v (see Figure 3). Essentially, with parity an increase in ¢ is equivalent
to a common cost shock, which is passed on to a greater extent the more competition there
is (the greater v is). By contrast, without parity, a higher ¢; is equivalent to an idiosyncratic
cost shock, and (with linear demand) the pass on rate does not depend on +.

Hence, when products become closer substitutes, the intermediaries are more responsive
to the prices of their rivals because competition is more intense. Thus, the horizontal ex-
ternality introduced by the parity provision is relatively more pronounced when ~ is large.
By contrast, when v is small, intermediaries care less about the price of their rivals. In this
case, the dominating force is the vertical externality — e.g., in the limit of v — 0 the pass
on rate is nearly the same regardless of whether there is parity or not.

We can thus state the following.
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Figure 3: Difference a%t(t) — %&) as a function of ~.
Proposition 3 In the wholesale model the introduction of a platform parity agreement low-
ers prices at every level of the supply chain — i.e., 17 <15, wy < wg, phy < pgo and p7 < p;

— and thus it always benefits consumers. Moreover, it also increases firms’ individual profits.

Hence, the provision can be interpreted as a commitment device that forces the monopo-
list to mitigate the multiple marginalization effect by choosing a lower wholesale price. The
intuition hinges on the effect discussed above. Platform parity is equivalent to introducing a
common component into the platforms and the intermediaries’ cost function: an increase of
such component has a symmetric impact on the pass on rates charged at both levels of the
supply chain. In other words, when platforms cannot be price discriminated, any attempt of
the monopolist to increase the (wholesale) price charged to one platform immediately trans-
lates into a parallel shift of the (wholesale) price charged to the other platform. As a result,
both platforms increase the access price charged to their intermediaries, whereby leading to
higher retail prices. By contrast, without platform parity, it is as if the cost function of the
competing platforms and intermediaries are affected by idiosyncratic components only. In
fact, contract equilibrium implies that when the monopolist increases the (wholesale) price
charged to a platform (say P;), this platform takes as given the access price charged by its
rival since (as for the logic of passive beliefs) it remains under the equilibrium contract ¢
Therefore, a higher t; only translates into a higher retail price charged by I;, which makes
the multiple marginalization problem less problematic for M.

Precisely the increased pass on rate that occurs under the parity provision refrains M
from charging a wholesale price that is too high in equilibrium. This mandates a lower access
price, a lower final price and thus a higher consumer surplus in the indirect distribution
channel. In addition, since prices are strategic complements, this effect propagates to the
direct channel, leading to lower final prices in that segment also. As a result, also consumers
in the direct channel benefit from the parity provision. Figure 4 shows the difference between
consumer surplus with and without the parity provision. It can be seen that, as 7 increases,
the positive impact of the provision on consumer surplus grows larger: as competition in the
final market becomes more intense, the difference between the intermediaries’ pass on rate

with and without platform parity increases (recall Figure 3), which strengthens the beneficial
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commitment effect of the provision.
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Figure 4: Consumer surplus with platform parity (continuous line) and without platform
parity (dashed line) as functions of ~.

Interestingly, platform parity echoes the effect of assuming symmetric beliefs off equi-
librium path when using PBE as solution concept (see, e.g., Rey and Tirole, 2007, and
Pagnozzi and Piccolo, 2011). Essentially, as in our analysis, with symmetric beliefs a plat-
form receiving from the monopolist an offer different from what it expects in equilibrium,
believes that the competing platform has received the same offer, which generates welfare
effects equivalent to those discussed above. Yet, in contrast to the previous literature, in
our three layer model where the monopolist can also sell directly to consumers, the effect on
consumer surplus is pro-competitive rather than anti-competitive.

Finally, it should also be noted that, by reducing multiple marginalization, the provision
increases profits at every level of the supply chain. This result is in line with Hart and Tirole
(1990) and McAfee and Schwartz (1994) who consider symmetric beliefs in a model with
a single (monopolistic) manufacturer and two independent and competing retailers. They
show that, with private contracts, the manufacturer’s profit is higher with symmetric than
with passive beliefs.

Hence, in the wholesale model platform parity is also total welfare enhancing.

2.3 Discussion

Before turning to the agency model, a few remarks are in order.

Two-layer parity. So far, we have considered price parity only at the platform level. One
may wonder what would happen when such a provision is imposed also at the intermediaries’
level — i.e., when w; = w in addition to t; = t for every ¢ = A, B. The effect of introducing
this additional constraint amplifies the pro-competitive effect discussed above because, in
addition to M, also platforms will now have a lower incentive to increase their access prices

being afraid of creating excessive marginalization.

Two-part tariffs. The effects highlighted above hinge on the multiple marginalization

problem that is created by the assumption of linear contracts. One may wonder what
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would happen with two-part tariffs. In the wholesale model the answer is simple. When
the monopolist can charge a fixed fee to the platforms, who can in turn charge a fixed
fee to the intermediaries, the double marginalization problem wipes out. The reason is
that the monopolist internalizes the profits of the entire indirect channel via the fixed fee
charged to the platforms. This is because, by doing so the monopolist is able to internalize
the fixed fee charged by the platforms to the intermediaries, and thus the intermediaries’
profit. However, the monopolist cannot reach the efficient solution p™ because intermediaries
compete downstream: conditional on wholesale prices being equal to marginal costs, prices
are too low compared to what M would like to choose. In this case, platform parity can help
the monopolist in restoring its monopoly power by increasing symmetrically the platforms’
wholesale prices so to relax competition in the indirect channel. As a result, with two-part
tariffs, platform parity is likely to be anti-competitive. Yet, when extracting profits by means
of a fixed fee is costly (e.g., because of frictions akin moral hazard or adverse selection) our
conclusions still hold as long as the cost of extracting profits up-front is sufficiently high (a

similar point is discussed in Rey and Vergé, 2017).11

RPM. Up until now we have assumed that M cannot control the retail prices charged
by the intermediaries. When M can dictate the retail prices in the indirect channel — i.e.,
when Resale Price Maintenance (henceforth, RPM) is allowed — the multiple marginalization
problem wipes out (see, Motta, 2004, Ch. 6, for a survey). Hence, consumer surplus and M’s
profit increase, whereas the intermediaries and the platforms make zero profit. Obviously, in
this case, platform parity is always welfare neutral. Notice also that while imposing a price-
cap is equivalent to forcing prices (because intermediaries would like to set prices higher than
M), imposing a price-floor is welfare neutral since it does not help M to solve the multiple
marginalization problem.

RPM is welfare improving also when it is imposed by the platforms, and not by M.
This is because platforms have an incentive to squeeze the intermediaries” mark-up, exactly
as M would do. In this case platforms would still make positive profits because of double
marginalization (see, e.g., also Gaudin, 2019). Therefore, following the same logic of our
baseline model, platform parity would still be pro-competitive.!?

In sum, in the wholesale model platform parity is likely to increase welfare also when
retail price restrictions are imposed along the supply chain. We will see in the next section
that this conclusion changes in the agency model, where the distribution of the bargaining

power is different.

Price commitment. Up until now, we have assumed that M sets the price on the direct

channel at the last stage of the game (i.e., simultaneously with the intermediaries). Would

1This occurs, for example, when by charging a fixed fee T; > 0 the monopolist gains T; but the platform
loses (14 p)T;, and p is sufficiently large (see, e.g., Calzolari et al., 2018). See the online Appendix for a
complete analysis of this case.

12The formal argument is standard and omitted for brevity. Proofs are available upon request.

20



the results change when M can commit to pg before the contracting takes place? In the online
Appendix we show that, when M can credibly commit to the price charged in the direct
channel, it acts as a Stackelberg leader and sets that price efficiently regardless of whether
platform parity is in place or not. Therefore, the beneficial effect of platform parity is the
same as in the baseline model, except that it must be diluted from the channel externality

which wipes out because of commitment.

Multiple Platforms. Finally, it should be clear that the logic of the pro-competitive
mechanism described above does not change when M deals with N > 2 symmetric platforms.
In fact, as seen for 7, it can be shown (see the online Appendix) that the difference between
the pass on rate with and without parity is increasing in N: as the market becomes more
competitive, intermediaries are more sensitive to cost variations. As a result, the beneficial

effect of platform parity is more pronounced as competition in the industry intensifies.

3 The agency model

We can now turn to analyze the agency model. In this business model a contract between
M and P; specifies a commission (fee) f; paid by M to P; for each unit distributed by I;.
In addition, M sets the access price 7; that it charges I; for every unit sold through P;.
Following the literature (e.g., Boik and Corts, 2016, and Johansen and Vergé, 2016, among

others) the timing of the game is as follows (see Figure 5):

t = 1 Platforms secretly offer commissions to M,
t =2 M accepts or refuses these offers, and sets the access prices;

t = 3 The monopolist and the intermediaries set final prices and demand is allocated across

and within the two channels.

‘@ 3 g
fa Iy

T;\ [ Platform A ] [ Platform B ] "TB

N

v A 4
Intermediary A Intermediary B ]1—
]_)d ]-)A'V 1-)B A =3 Posted prices
( = = Product Distribution
':L Final Consumers

Figure 5: The agency model.
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We consider again two different versions of the game, depending on the possibility of

signing a platform parity agreement between the monopolist and the platforms. Specifically:

e When a platform parity agreement is in place (k = 1), M commits to post the same

access price on both platforms — i.e., 7, = 7 for every i = A, B.

e Without the agreement (k = 0), M is free to charge intermediaries different access

prices — i.e., it may happen that 74 # 75.

As before, the equilibrium concept is contract equilibrium and we restrict our attention

to symmetric equilibria in which, for every k& = 1,0:%

e Both platforms offer the same commission f; to M;
o M accepts both offers and sets the same access price 7 on each platform;

e Intermediaries charge the same retail price p to final consumers, while M charges pj .

on the direct channel.

It should be noted that, compared to the previous section, we have now changed both
the direction of payment flows and the distribution of bargaining power — i.e., while in the
wholesale model M had full bargaining power vis-a-vis platforms, now it is the opposite.
The reason is intuitive: if M could set the commissions f4 and fg, platforms would clearly
make zero profit. The analysis would then be equivalent to the wholesale model: since
platforms play no role, the parity provision would again unambiguously increase consumer
surplus because it reduces the intermediaries’ mark-ups. Hence, in giving full contractual
power to the platforms against the monopolist, we are amplifying the anticompetitive effect

of platform parity.

3.1 Equilibrium with platform parity

With platform parity each intermediary I; solves

max D" (pi,pi,p31) i — 7).

whose (standard) first-order condition is

L=y =4ty @i+p) 149 N
1)1+ 2) C e R g

13 A5 in the wholesale model, we focus directly on a symmetric equilibrium for simplicity of exposition and
without loss of generality.
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The solution of (7) yields the (symmetric) equilibrium of the (pricing) game between the

intermediaries .
AL+ . L+7(pg, — 1)

2+7 247

pi(r) =

which, as expected, is increasing in the (common) wholesale price 7.

Y

For any pair of commissions (f4, fp) negotiated with the platforms, M solves

max 37 (7= FDG).11(7). )+ 2aD ). 117

whose first-order condition is

(T—)(1+27) AT M+ 2y) 1+27)

~~
Monopoly rule

1 —v—(1+7)pa+2yp; () 1+9 (T—Zf) 7

i=A,B

N

Channel externality
(8)
As in the wholesale model, this condition reflects both the standard monopoly trade-off and
the channel externality due to the impact of py on the profit that M obtains through the
indirect channel.
For any pair (fa, fg), let pj, (7, fa, f) denote the solution of equation (8). Following a

backward induction logic, M sets 7 by solving

max Y (7 — f) D03 (1), pi(7), 01 (7, fas f5)) + i (7, fa, f5) D0 (7, fa. ), 203 (7).

i=A,B

whose first-order condition (by the Envelope Theorem) is

2

i-pir2) & U aarm o

Vv
Revenue Enhancing

1=~ = pi(7) + 051 (7, fa, [B) > 1 api<7)+

~
Demand Reduction

Opi(7) g
or 1+~v(1—2y)

~
Channel Externality

+2py1(7, fa, fB) =0. (9)

(.

Hence, M’s choice of 7 is shaped by the following effects. First, a higher 7 increases the
retail prices on the indirect channel, which leads to a higher demand on the direct channel:
a positive channel externality. Second, higher retail prices in the indirect channel reduce the
demand faced by each intermediary: a demand reduction effect. Third, for a given demand, a
higher 7 increases the revenue that M collects from the intermediaries: a revenue enhancing
effect.

Solving equation (9) yields M’s optimal wholesale price 75 (fa, fg). Thus, going back to

the first stage of the game, we can solve each platform’s maximization problem. Because
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the consumer displays preference for variety, we neglect for the moment M’s participation

constraint, which is verified in the Appendix. Hence, P; solves

mfaX szl(pT(fw ff)vpi(fu ff)vp:l,l(fu ff))v

(3

where, to save on notation, we defined

p2,1(7f(fi,ff)afi,ff> épfu(fz‘,ff);

and
pi(ri (fi, /7)) 2 i (fis 1)

Differentiating with respect to f;, we obtain

1=y = pi(fi, JT) +waa (i JT) fi Opilfi /1)
(1—7)(1+2y) A= +2y)  9f;
Revenue Enhancing Multiple M;;ginalization

n Vi O (fir 1)
(1-y+2y)  9fi

N J/
-~

Business Stealing

=0.

The interpretation of this condition is as follows. First, holding demand constant, when
P; charges M a higher fee, it earns higher revenues. Second, ceteris paribus, a higher f;
also induces M to charge a higher access price. Hence, retail prices in the indirect channel
increase, whereby reducing the volume of sales on that platform: a multiple mark-ups prob-
lem. Third, since a higher f; exacerbates the marginalization problem, M has an incentive
to reduce the price on the direct channel in order to increase demand on the (relatively)
more efficient direct channel, whereby reducing P;’s demand.

Imposing symmetry, we can state the following.

Proposition 4 With platform parity, the symmetric equilibrium of the agency model has

the following features:

(1) Fach platform charges M
4+ 10y — 4% — 1093 — 4+*
6+ 157 — 92 — 1573 — 691

(>0) P;’s mark-up

fi=0=7)

N

(1) The monopolist sets

) M (1 —7+?)
— + ,
P =P T o6 15y — 12 — 1573 — 67%)

(& J/

Vv
Channel externality
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Figure 6: Intermediaries’ (dashed line), platforms’ (dotted line) and M’s (continuous line)
markups as functions of 7 in the agency model with a platform parity agreement.

and charges each intermediary

2497+ 1192 — 673 — 137% — 49°
2(6+ 15y — 2 — 1593 — 6+4)

(>0) M’s mark-up

o=+

with 77 > f7.
(1ii) The intermediaries set

1=7*0+7(1+2)
2(6+ 15y — 42 — 15793 — 694)’

(. >

P
(>0) I;’s mark-up

pI=1 +

with p; > pg, and p; > 7.

The equilibrium of the game features multiple mark-ups even in the agency model. The
reason is straightforward: in order to earn profits platforms must charge positive commissions
to M, who is thus forced to pass on these higher commissions to the intermediaries. As a
result, in the equilibrium, intermediaries set a retail price that is higher than the price
charged by the multi-product monopolist. Moreover, M will also charge a higher price on
the direct channel because demand in that segment increases in response to higher prices in
the indirect channel.

Figure 6 shows that while the intermediaries and the platforms’ mark-ups are decreasing
in 7, as implied by tougher competition between and within the two distribution channels,
M’s mark-up is increasing in ~ because more competition reduces the multiple mark-ups

problem, thus M behaves more efficiently.

3.2 Equilibrium without platform parity

Next, assume that there is no platform parity agreement — i.e., M can charge different

access prices to the intermediaries. Recall that contracts are secret: I; observes only 7; but
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not the access price charged to its rival. Hence, taking as given the equilibrium price of its

competitors — i.e., p5 and p5, — I; solves
s Po d,0

max D' (pi, p, Pio) (pi = 71)

whose first-order condition immediately yields

Ty 1+ yp5 — (1 = pao)
PolTi) = 5 21+ 7) '

As intuition suggests, p§(7;) is increasing in 7; and (due to strategic complementarity) in pj
and pg .
Moving to stage 3, after observing f4 and fp negotiated with the platforms, M sets the

price pg in order to solve

max Y (7 =)D (05(7), p5(7-1), a) + PaD (b 2§ (74) .25 (7))
i=A,B

The first-order condition is

L—v—(1+7)pa+7(p5(ta) + 15 (18)) 14

(1= (L +2) TPt 2y)

~
Monopoly rule

ry J—
T i:;B(Ti —fi) =0

N J/
-

Channel externality

Once again, this condition reflects the standard monopoly trade-off and the channel exter-
nality.
Let p;O(TA,TB, fa, fp) denote the solution to the considered first-order condition. At

stage 2, M chooses 74 and 7 in order to solve

max Y (7 — f) D (py(7:), 05(7-4), Do () + Do (VD (i (), 15 (7a) . 15 (78)).

TASTB
T = A,B

By the Envelope Theorem, the first-order condition with respect to 7; (i = A, B) is

1—y = (1 +9)p5(m) + 7 () + i) 14~
(1 =71 +2y) (1 =71 +27)

TV
Monopoly rule

8]70 ( )
oT;

(ri = fi)

J/

Ip; (73)
873

i

=0.

il R NG
+\(1 _7)(1 + 27) [T—l J—i +pd,0( )]

~
Channel externality
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Clearly, M’s profit increases as 7; grows large because (for a given demand) M collects
higher revenues from I;. However, since contracts are secret, a higher 7; only increases the
retail price charged by I;. Hence, other things being equal, I;’s demand drops, whereas I_;’s
demand on the indirect channel and M’s demand on the direct channel increase.

By solving the system of first-order conditions, we obtain the monopolist’s price on

platform P; as a function 7§ (fi, f—i). To save on notation, let

Pao o (fis f=i), 76 (f=is Ji), fis =) = pao(fis f=0),

and
pE‘;(TS(fi, f—i)) = Pa(fm f—i)'

Then, P; solves the following maximization problem at stage 1:
max fiD (05 (fir 1), 06 (f £2), Pao(fi £3)),

whose first-order condition is

L=~ = X+ p5(fi f5) + v (55 fi) + o (fin 1))
(1 =7)(1+29)

147 oy (fir 13)
(I-=y1+2y) 0fi

— fi +

(.

~
Monopoly rule

=0.

.y oS f)  Ophe(fin 1)
Tayaeey o T of

Channel externality

There are three effects that shape P;’s optimal commission. First, for a given demand,
by increasing the commission charged to M, platform P; earns a higher profit. Second,
since (ceteris paribus) M reacts to a higher f; by increasing the access price charged to I;,
fewer consumers demand F;’s product. Third, since the price charged by I; increases, the
demand on platform P_; and on the direct channel increase. Intuitively, as I; becomes less
competitive, M has an incentive to reduce 7_; and py.

Imposing symmetry we can state the following.

Proposition 5 Without platform parity, the symmetric equilibrium of the agency model has

the following features:

(1) Fach platform charges M

8(1—7*) (4+47—97%)
64 4 152y — 2872 — 17173 — 54y

(>0) P;’s mark-up

fo=

27



(12) The monopolist sets

7 (1+7) (8 —97°)
64 + 152y — 28y2 — 17173 — 5dr*4’

(>0) Channel externality

Pho=p"+

and charges each intermediary

32 4 1287 + 10072 — 1483 — 153+
2 (64 4 152y — 282 — 17173 — 54~*)’

(>0) M;’s mark-up

m = fi+

with 75 > f§.
(1i1) Fach intermediary sets

Po = Tg + 2 3 47
§4+1527—287 — 171y —5471

(>0) I,;’s mark-up

with py > pgo and py > 75 ..

Once again, the equilibrium features multiple marginalization. Platforms and interme-
diaries’” mark-ups are decreasing in v whereas M’s mark-up is increasing in 7y (see Figure
7).

[ S )

Figure 7: Intermediaries’ (dashed line), platforms’ (dotted line) and M’s (continuous line)
markups as functions of v in the model without platform parity agreements.

3.3 Welfare

We can now study how the introduction of a platform parity agreement affects consumer
surplus and industry profits. To begin with, it is useful to examine the effect of such an

agreement on commissions, access prices and final (retail) prices.
Proposition 6 With platform parity:
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(1) P; (i=A,B) charges M a higher commission — i.e., ff > f&;

(1) M always charges a lower price on the direct channel, but it charges a higher access
price if and only if v is not too large — i.e., pjy, < py, for every v € [0,7], while there
is ¥ € (0,7) such that 77 < 15 if and only if v > 7.

(1it) I; (1 = A, B) sets a higher (retail) price if and only if v is not too large — i.e., there is
v* € (0,5) such that pi < pg if and only if v > ~*. Notice that v* < 7, so that 77 < 7§
implies p7 < pg.

The reason why commissions are higher under platform parity is as in Boik and Corts
(2016): each platform anticipates that, being concerned with double marginalization, under
the parity provision M has a lower incentive to pass on commissions to the intermediaries,
because the increase in a platform’s commission must be passed on to both intermediaries
and not just to that platform’s intermediary. Hence, they charge M more. Interestingly,
the difference between the commissions with and without parity is decreasing in ~ (see
Figure 8). The reason is that, as products become more differentiated (lower ), competition
(within and across channels) intensifies and, as a result, mark-ups and profits in both regimes

decrease, whereby aligning the equilibrium commissions with and without parity.
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Figure 8: Difference f; — f; as a function of ~.

The effect of the provision on the price charged on the direct channel is straightforward.
Since platform parity increases commissions, M charges a lower p, in order to divert business
towards the (relatively cheaper) direct channel. Notice, however, that diverting business
towards direct distribution at the expense of direct distribution is not necessarily efficient
for M because of consumers’ taste for variety.

The effect of the provision on the access price is ambiguous. Since the parity provision
induces platforms to charge higher commissions, M marks up more the intermediaries. But,
by doing so, it also reduces their demand (since, in turn, intermediaries will charge higher
retail prices) and thus the volume of indirect sales. Clearly, when 7 is large enough, the
second effect prevails, because with parity pass on rates are higher when ~ is large, whereas

the opposite is true without parity.
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Finally, the effect of platform parity on the retail prices is ambiguous too since it reflects
the non-monotone impact of v on the access price. Of course, whenever the provision lowers
the equilibrium access price, it also lowers the retail price in the indirect channel (since it
implies lower marginal costs for the intermediaries).

Summing up, in the agency model there are three main welfare effects associated with
platform parity. First, other things being equal, by increasing commissions, the parity
provision harms consumers because it creates more marginalization: the dark side of platform
parity. Second, ceteris paribus, the provision mitigates the marginalization problem between
the monopolist and the intermediaries, which benefits consumers: the bright side of platform
parity. Third, by lowering prices on the direct channel, the provision increases consumer
surplus in that segment and creates a competitive pressure on the indirect channel, which
(ceteris paribus) benefits the consumers purchasing from the intermediaries.

Building on these insights, we can state the following.

Proposition 7 There are two thresholds 7 € (0,1) and 5 € (0, 1), with 5 > 7, such that the

introduction of platform parity:

(1) benefits consumers if and only if v > 7;

(17) always damages the monopolist and the intermediaries;
(1ii) benefits platforms if and only if v > 7.

Hence, platform parity benefits consumers for v large. The intuition is the following.
Intensified competition increases the difference between 75 and 77 and, at the same time, it
reduces the difference between f; and f;. In other words, as in the wholesale model, the
wedge between the rate at which intermediaries pass on with and without parity is increasing
in vy — ie.,

opi(r) Opy(m) v

or oT; 2(2+7)’

whereas the wedge between the commissions decreases (as shown in Figure 8). Moreover,
intensified competition also lowers prices in the direct channel, which benefits consumers on
both channels.

Interestingly, in contrast with the wholesale benchmark, in the agency model platforms
benefit from the parity provision only if v is sufficiently large. The reason is that, when 7 is
large enough, platform parity exerts a strong downward pressure on the mark-ups, whereby
allowing platforms to increase commissions without producing an effect that is too negative
on demand. The same argument explains why the monopolist and the intermediaries are
hurt by the provision. The monopolist gains lower margins and pays higher commissions.
The intermediaries earn lower margins because prices on the direct channel are lower with
rather than without the provision and (for v large) prices on the indirect channel are lower

with the provision.
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Hence, a novel policy implication of our analysis is that platforms’ incentives are aligned
with consumers’ interests since — i.e., whenever the parity provision benefits platforms, it
also benefits consumers (3 > 7), but not the other way around. Hence, from a practical point
of view, the likelihood that these provisions benefit consumers is higher when their intro-
duction is not opposed by platforms. By contrast, the monopolist and the intermediaries’s
incentives are always misaligned with consumer surplus.

Figure 9 describes the impact of platform parity on profits and consumer surplus.
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(a) Intermediaries’ profit in the presence of a
platform parity clause (continuous line) and
without parity agreements (dashed line).
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(¢) Monopolist’s profit in the presence of a
platform parity clause (continuous line) and
without parity agreements (dashed line).

(b) Platforms’ profit in the presence of a plat-
form parity clause (continuous line) and with-
out parity agreements (dashed line).
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(d) Consumer surplus in the presence of a
platform parity clause (continuous line) and
without parity agreements (dashed line).

Figure 9: Equilibrium profits and consumer surplus in the agency model as functions of .

Finally, in the next proposition we examine to what extent platforms can use side pay-
ments to align their incentives concerning the parity regime with the other players in the

industry.

Proposition 8 There exist thresholds vy > vy > 1 > 4 such that the introduction of
platform parity:

e increases the joint profit of platforms and intermediaries if and only iof v > ~r;
e increases the joint profit of platforms and the monopolist if and only if v > ~var;
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e increases the total industry profit if and only if v > ~yr.

The intuition is straightforward. When competition in the product market is sufficiently
fierce, the beneficial effect of the provision on the profit of the platforms outweighs the
negative effect on the profit of the intermediaries. In fact, for v large, the provision not only
allows platforms to increase commissions without producing a too negative effect on demand,
but it also reduces the access price charged by M to the intermediaries —i.e., 77" < 75. Hence,
platforms can persuade intermediaries to accept the parity regime by making appropriate
side payments that align their incentives. However, persuading the monopolist is harder:
whenever the joint profit of the platforms and the intermediaries is higher with than without
the parity provision, the total industry profit may well be lower without the provision —i.e.,
the price that M would require to accept the parity regime is higher than the gain obtained
jointly by the platforms and the intermediaries. As a result, in these cases, the only way
to increase consumer surplus is to allocate more decision rights to the platforms than the
monopolist, who is the most resilient player in the industry to the introduction of a consumer

welfare enhancing parity provision.

3.4 Wholesale vs agency model

In this section we compare firms’ profits and consumer surplus in the two business models
examined before. We consider two alternative scenarios. First, we suppose that, in both
business models, platforms (cooperatively) choose whether or not requiring platform parity.
In this case, from the foregoing analysis, it follows that platforms would always choose to
require the provision if the wholesale model is adopted, whereas in the agency model they
would do so only for v > 4. Hence, to obtain a meaningful comparison between the two

business models, in the following, we compare

e firms’ profits and consumer surplus with platform parity in the wholesale model and

without platform parity in the agency model in the region of parameters where v < #;

e firms’ profits and consumer surplus under platform parity in both business models in

the region of parameters where v > 4.

Alternatively, we suppose that the monopolist, instead of platforms, decides whether
to introduce platform parity, within each business model. In this case, from the foregoing
analysis, we know that, for every v € [0,7], M would introduce platform parity in the
wholesale model and would not do so in the agency model.

The comparison between the two business models is summarized by the following Propo-

sition.
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Proposition 9 Suppose that, within each business model, the presence of platform parity
s dictated either by M or cooperatively by the platforms. In both cases, the two business

models compare as follows:

o M is better off in the wholesale model, unless v is sufficiently large;
e platforms are better off in the agency model;
e intermediaries are better off in the wholesale model;

e consumers are better off in the agency model.

The result concerning consumer surplus reflects the fact that in the wholesale model the
multiple marginalization problem is more pronounced than in the agency model. Intuitively,
in the wholesale model platforms can influence the intermediaries’” mark-ups through the
access price, and when setting this price they only internalize the provision’s effect on their
own demand, and not the externality on the direct channel. By contrast, in the agency
model M directly controls the intermediaries’” mark-ups (by choosing the access price) and
has a clear incentive to reduce multiple marginalization to minimize the (negative) channel
externality. As a consequence, as in Johnson (2017), regardless of the parity regime, final
prices are lower in the agency model than in the wholesale model.

Not surprisingly, and in line with the results of Johnson (2017), platforms gain more in the
agency model, since in this case they exploit a first-mover advantage vis-a-vis the monopolist.
Interestingly, however, M itself can be better off in the agency model. The trade off is as
follows. As pointed out above, regardless of the parity regime, shifting from the wholesale
to the agency model reduces the multiple marginalization problem, which, ceteris paribus,
benefits M; however, in the agency model M loses bargaining power vis-a-vis platforms.
Since in the agency model (in both parity regimes), platforms’ commissions are decreasing
in 7, it follows that, overall, M is worse off in that business model when 7 is relatively small,
and better off otherwise. Moreover, since, in the agency model, platforms’ commissions
are higher with platform parity, the range of v where the adoption of the agency model
benefits M enlarges when the provision is not in place — i.e., when M can choose whether
to introduce platform parity. Clearly, intermediaries prefer the wholesale model because
final prices in the agency model are lower: with an agency structure (in equilibrium) there
is more competition both within and across distribution channels.

Interestingly, platforms’ incentives over the choice of the business model are aligned with
those of consumers. Specifically, if platforms can (cooperatively) choose the business model,
then, regardless of which player is then allowed to dictate the parity regime, platforms would

always choose the agency model, which maximizes consumer surplus.
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3.5 Commitment

In this section we examine the agency model under the assumption that M can credibly
commit to the price on the direct channel before contracting with platforms. Clearly, the
intermediaries’ maximization problem is the same as in the no commitment scenario analyzed
above, except for the fact that they now observe p,; before setting their price. The analysis
follows the same backward logic as in the wholesale model. Hence, for brevity, we relegate

the details to the Appendix and state here only the main result.

Proposition 10 If M can credibly commit to the price on the direct channel before contract-
ing with platforms, it chooses pM regardless of whether platform parity is in place or not.
Platforms charge higher commissions under platform parity and final prices on the indirect

channel are still upward distorted with respect to pM — i.e.,

e, =906+ . oy, (1=7)(0+7)
=pM > py=pM +
hi="p 62+, 0 2(8+37)
Multiple m;:gmalization Multiple m;;gmalization

Hence, with commitment, platform parity always harms consumers in the agency model.

When M commits to the efficient price p the beneficial effect of the parity provision
is completely dissipated. The reason is the following. The introduction of a price parity
provision induces the platforms to increase the commissions charged to the monopolist, who
is thus forced to increase the access price charged to the intermediaries in order to mark up
these higher commissions. However, under commitment, M cannot compensate the effect
of increased marginalization with a lower price in the direct channel because that price
is set efficiently regardless of whether the provision is in place or not. Hence, with price

commitment, platform parity always harms consumers.

3.6 N > 2 competing platforms

We now investigate the effect of increased competition in the indirect channel in the agency
model. To do so, we assume that M deals with N > 2 symmetric platforms, each being in
an exclusive relationship with one intermediary. Following the previous approach, consider
a representative consumer whose preferences are described by the following linear-quadratic

utility function

U(-)éZqi—%qu—’y > ag =Y pig+m,

ieT ieT i,jET,j#i i€l
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where Z = {1,..., N,d}. Standard techniques then yield the (direct) demand functions

1—7 1+ (N —1)y v
¢ () = 1 - pi + P
1+ (N —1)y— Ny? 1—7 1_7]'6;\:{@'}]

Finally, as before, we assume that platform parity either applies to all platforms or none.
For brevity we only provide a graphical analysis of the results that are detailed in the
Appendix. To begin with, it is useful to understand how N affects the bright side of platform
parity — i.e., how the wedge between the rate at which intermediaries pass on with and
without parity varies with N. Figure 10 panel a shows that, for a given v, as the number of
platforms increases the bright side of platform parity amplifies. The intuition is as before:
increased competition (as reflected by a larger V) leads intermediaries to be more responsive

to ‘marginal costs’, which refrains M from charging higher access prices.

- 1 1 1 -
o o

4 5 3 4 6 8
(a) Derivatives % (thick line) and % (b) Difference fi — fg as function of N > 2.
as functions of N > 2.

Figure 10: Parameter’s value: v = .25 (dotted lines), v = .5 (continuous lines), v = .75
(dashed lines).

However, Figure 10 panel b shows that also the dark side of the provision increases with
N —1i.e., the difference between f; — f; is positive and increasing in N. The reason is again
related to the impact of the parity provision on the multiple marginalization effect: other
things being equal, as N grows large the rate at which intermediaries pass on costs is higher
with than without platform parity. This greater responsiveness implies that commissions are
passed on by the monopolist to the intermediaries at a rate that is (ceteris paribus) lower
with platform parity and, even more so, when N is large. As a result, the difference between
the commissions charged by the platforms to the monopolist with and without the provision
is increasing with N.

Figure 11 illustrates the net effect of an increase of N on consumer surplus. It can be
seen that for sufficiently large values of v, the positive effect of N on the bright side of the
provision dominates the effect on the dark side. By contrast, for values of v below ¥ — i.e.,

when the parity provision damages consumers in duopoly — a higher N tends to make the
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negative effect of the provision on consumer surplus even worst.
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Figure 11: Difference between the consumer surplus in the presence and in the absence of
a platform parity agreement as a function of N > 2. Parameter’s value: v = .25 (dotted
lines), v = .5 (continuous lines), v = .75 (dashed lines).

3.7 Quality deterioration as a threat to break down parity

In this section we consider the case in which the products distributed in the indirect channel
are of lower quality than the product sold on the direct channel — i.e., we assume that
the two channels are vertically differentiated. The goal is to understand whether M has an
incentive to distort quality in the indirect channel in order to induce platforms to drop the
parity regime.

To model this feature in the simplest possible way, consider the following utility function

of the representative consumer:

U) =g+ (1-0) Z%"% Z qu'—’Y Z 454 — Z pjq; +m,

]:A7B .]:A7Bvd l,]:A,B,d,,j;éZ ]:A7Bvd

where the parameter ¢ € [0,1 — ~] can be interpreted as a measure of quality deterioration:
with ¢ = 0 there is no vertical differentiation between the two channels, but as ¢ increases
(ceteris paribus) consumers’ utility from purchasing on the indirect channel drops.!* For
simplicity, we assume that the value of ¢ is common knowledge. Standard techniques then

yield the (direct) demand functions

SR kot Bl Ul e i R R )

' (T=7)(1+27) ’
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(1= (1+2)

Vi=A, B

qd

Hence, a lower quality (as reflected by a higher ¢) induces a parallel downward shift of the
demand functions for the products distributed in the indirect channel, and an upward shift

of the demand for the product directly distributed by M. Therefore, if we consider ¢ as an

14The restriction ¢ < 1 — vy guarantees that equilibrium quantities are positive.
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exogenous parameter of the model, the analysis is the same as in the baseline model — i.e.,
the first-order conditions of the players’ maximization problems have the same structure as
before.

Let 7 (c) and 7f(¢) denote M and the platforms’ equilibrium profits for a given parity

regime k = 0, 1, respectively. We can state the following.

Proposition 11 7} (c) and f(c) are decreasing in c for every k € {0,1}. Moreover,
(1) mt(c) > mM(c) for every c <1 —;
(i) 7&(c) > 7w (c) if and only v < 4.

The intuition of this result is straightforward. When the quality of the product dis-
tributed in the indirect channel decreases, consumers are less willing to pay for that product:
demand in the indirect channel drops. As a result, the monopolist and the platforms are
worse off. Moreover, since a lower quality only shifts demand down but does not affect its
slope, it does not influence the rate at which firms pass on costs and thus the extent of
multiple marginalization. Hence, the results of the baseline model apply: M always prefers
the regime without parity, whereas platforms prefer the provision as long as competition in
the product market is sufficiently fierce.

This result suggest that, while M would always be better off by dropping parity, platforms
may still want it for v sufficiently large. However, when M can choose quality — i.e., when
c is endogenous — it may use this choice as a strategic variable to align its incentives with
the platforms’. Specifically, imagine that at the outset of the game M can commit to a
menu of qualities depending on the parity regime which is then chosen cooperatively by the
platforms — i.e., a menu (¢, c1) that specifies the quality of the product supplied on the
indirect channel in every regime k& = 0,1.1> After this preliminary stage, the game evolves

as in the baseline model. We can state the following:

Proposition 12 For every v > 7, there is a threshold ¢ € (0,1 — ) such that, by choosing

co =0 and any ¢; = ¢ > ¢, M induces platforms to drop parity — i.e., 7§’ (0) > 71 (c).

Therefore, if M can commit to a menu of qualities as a function of the parity regime, it
can induce the worse choice for consumers.'® Clearly, this result holds only if M has enough
commitment power vis-a-vis the platforms. The reason is that, if M lacks such commitment
power, choosing ¢; = ¢ > ¢ is not subgame perfect: if platforms choose to introduce parity,
M would then have an incentive to set ¢; = 0 if this choice can be reneged. In practice,
however, even if the monopolist lacks commitment power, repeated interactions can allow it
to build a reputation that makes the threat of reducing quality in the parity regime credible.

We plan to examine the interesting dynamic aspects of platform parity in future works.

15Clearly, as explained before, if M could choose both quality and parity regime, it would choose ¢ = 0
and k£ = 0.

16Clearly, in the wholesale model quality is not an issue because players’ incentives are aligned — i.e., the
monopolist, the platforms and consumers are better off under the parity provision.
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3.8 Further remarks

Alternative bargaining. In the previous model we assumed that platforms make offers
to the monopolist. The analysis considerably simplifies in the opposite scenario where M
has full bargaining power and proposes contracts to the platforms. As intuition suggests, in
this case M sets f; = 0 in the equilibrium and platforms make zero profit. Hence, the main
source of inefficiency hinges on the intermediaries” mark-ups. The logic is the same as in the
wholesale model: M must charge a positive access price in order to make positive profits,
which in turn induces the intermediaries to set excessively high retail prices. Platform
parity is then a commitment device to mitigate double marginalization. Noteworthy, the
same outcome realizes if M bilaterally bargains with each platform P, over the commission
fi; that maximizes their joint profit, and the bilateral surplus is then split by means of a

fixed payment between M and P;. Details are in the online Appendix.

RPM and Full Content Agreements. What would happen if M can fix retail prices in
the agency model? As argued in the wholesale model, RPM (or even a price-cap) also in the
agency model allows M to eliminate the intermediaries” mark-ups (e.g., by setting 7; ;, = p; x
for every i = A, B and k = 0,1). In such a model, however, as in Johansen and Vergé (2016),
wide and narrow price parity agreements are anti-competitive. By a similar logic, platform
parity on the top of RPM cannot increase consumer welfare (in contrast to the wholesale
model where platform parity is always welfare neutral).!”

By contrast, the logic of our model suggests that full content agreements — i.e., agree-
ments according to which the monopolist’s negotiates with the platforms a retail price to
be charged in the direct distribution channel in exchange of lower fees — are likely to be
efficient. In fact, while those agreements may limit the moderating effect on platform’s fees
of competition from the direct distribution channel, the monopolist will not give up the
leverage provided by its direct distribution channels unless platforms reduce their fees by as
much as they would do in the absence of a full content agreement. Hence, access and retail
prices need not be higher under a full content agreement. Furthermore, consumer welfare
will tend to be higher if consumers can find the same content in their preferred distribution

channel, which is precisely what a full content agreement ensures.

Interlocking relationships. As for the implications of our model in terms of antitrust
policy, there is a further important reason why the balance of harms is likely to point in the
direction of no intervention against platform parity provisions: unlike the model analyzed
in this paper, platforms usually compete for the business of single-homing intermediaries as
well as to increase their share of the business of multi-homing intermediaries. As a result, the
presence of a platform parity agreement would incentivize platforms to lower their charges

to the monopolist in order to gain market shares downstream. Hence, the likelihood that

1"The formal argument is standard and omitted for brevity. Proofs are available upon request.
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the net competitive effect of content parity is positive will be increased.

Competing sellers. With competing sellers in the upstream market, the effect of plat-
form parity produces different results depending on the business model under consideration.
Specifically, while upstream competition unambiguously magnifies the welfare effects of the
parity provision in the wholesale model (since it reduces wholesale prices), in the agency
model the result depends on the degree of competition between direct and indirect distri-
bution, as well as on the possibility of the sellers to develop their own direct distribution
channels (in competition not only between them but also with the indirect distribution chan-
nels). In this respect, it is useful to recall that Johnson (2017) shows that when there is
no direct channel, the same logic of Boik and Corts (2016) applies with competing sellers;
actually, competition in the upstream market makes the anticompetitive effect of parity pro-
visions even worst because platforms charge higher commissions to the sellers, who pass on
these higher commissions to the intermediary, whereby reducing consumer surplus. By con-
trast, Johansen and Vergé (2016) show that parity provisions may actually improve consumer
surplus when competition in the upstream market is fierce enough and sellers, distributing
their products also through their own direct channel, can delist from platforms charging

commissions that are too high, and intensify competition through their direct channels.

Specific investments and the hold-up problem. We have also not considered the
platforms’ incentives to invest in activities that improve the quality of their services. The
reason is again rather simple. Clearly, platforms have a greater incentive to increase quality
as their profit grows large. Hence, in the wholesale model a parity provision increases
welfare not only because it mitigates multiple marginalization, but also because it stimulates
platforms’ investments in quality. However, in the agency model the result depends on
whether the provision increases or reduces platforms’ profits, which as seen before depends
on the extent of competition. The most interesting case is that in which v > 4, where
the provision benefits both platforms and consumers. In this case, if the quality enhancing
investment is a lump sum, M has a clear incentive to promise platform parity, wait for the
investment to be undertaken, and then renege on the initial promise (of course, provided that
the parity decision is in M’s domain). Clearly, as long as M’s renegotiation is anticipated

by the platforms, the latter will not invest, whereby reducing consumer surplus.

Alternative solution concept. Following a recent literature, we have used Contract
Equilibrium rather than PBE as a solution concept. The reason behind this choice is purely
for tractability. As we have discussed before, Contract Equilibrium shares common features
with passive beliefs, except for multilateral deviations which are often problematic for the
existence of an equilibrium even with linear demand (see, e.g., Rey and Vergé, 2004). In
addition, the three-layer structure of our model considerably complicates the analysis of

PBE: in our game off equilibrium beliefs should be specified not only in the contracting
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problem between the monopolist and the platforms (depending on the business model under
consideration) but also for the intermediaries.

This makes our setting rather peculiar. To see why consider (for example) the wholesale
model (the same logic applies mutatis mutandis to the agency model). When an intermediary
(say I;) observes an off equilibrium contract, it faces the problem of conjecturing who has
deviated along the supply chain. Specifically: does the unexpected contract reflect a deviation
by M (and if so has I_;’s contract been changed as well or not) or it simply reflects a deviation
by P;? The answer to this ‘dilemma’ has significantly different implications for the outcome
of the game.

For example, if the deviation is attributed to P; only, the ‘no signal what you do not
know principle’ (Fudenberg and Tirole, 1991) implies that I; has no reason to believe that
I_; has been offered a contract different than the equilibrium one: a logic coherent with
passive beliefs. However, if the deviation is attributed to M, then I; must believe that
also I_;’s contract has changed: a logic closer to the concept of wary beliefs (McAfee and
Schwartz, 1994). Depending on which option one chooses, the equilibrium of the game may
be rather complex to characterize either because wary beliefs are imposed twice in the game,
or because they must coexist and be coherent with passive beliefs on the intermediaries’
side. Nevertheless, the effect of platform parity seems robust to these issues: regardless of
whether an equilibrium exists or not, with wary beliefs intermediaries are more responsive
to unexpected offers than with passive beliefs because they are more suspicious about off
equilibrium contracts. This greater responsiveness tends to magnify the commitment power
that M can gain under platform parity, and hence to preserve the qualitative insights of
our analysis. We plan to address these interesting issues in the future (perhaps in a simpler

environment).

General demand function. Although, for the sake of tractability, throughout the analysis
we considered a linear demand function, the basic trade off driving our results is robust to
alternative specifications of the demand function. On the one hand, for every downward
sloping demand function, platform parity yields higher platforms’ commissions (see Boik and
Corts, 2016) which, in turn, makes it more attractive for the monopolist to divert business
towards the direct channel. On the other hand, also the bright side of platform parity is not
specific to the assumption of linear demand. In fact, for every downward sloping demand
function, with platform parity, an increase in the access price is equivalent to a common cost
shock for the intermediaries, which is passed on to a greater extent as competition intensifies,
whereas, without parity, a higher access price is equivalent to an idiosyncratic cost shock,

which is passed on to a lesser extent when competition is fiercer.
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4 Conclusion

In this paper, we have shown that in complex vertical industries — like, e.g., manufacturing
industries with multi-tier supply chains (such as automotive, consumer appliances, electronic
equipment, and apparel) or the airline ticket distribution industry — platform parity cannot
be presumed anti-competitive in the absence of efficiencies.

We have seen that, if the wholesale model is adopted, as it is usually the case in traditional
brick-and-mortar businesses, then these agreements are always pro-competitive, since they
work as a commitment device to mitigate the multiple marginalization problem. Accordingly,
not only consumers but also all firms in the supply chain benefit from these provisions. By
contrast, when the agency model is employed, as it happens in many two-sided markets,
even when platforms have full bargaining power in their relationship with the seller, being
able to raise the commissions’ level when a platform parity agreement is introduced, such a
contractual provision might still be pro-competitive. In this case, consumers’ preferences are
always aligned with the platforms’ but not with the seller’s. Namely, as long as platforms
benefit from platform parity agreements consumers gain as well. Hence, from a practical
point of view, the likelihood that these provisions benefit consumers is higher when their
introduction is not opposed by platforms.

In fact, we have also shown that while the platforms may persuade the intermediaries
to accept the provision through appropriate side payments, persuading the monopolist is
harder — i.e., even if the joint profit of the platforms and the intermediaries is higher with
than without the provision, the total industry profit and the joint profit of the monopolist
and the platforms may well drop when the provision is introduced. This implies that in the
industry the incentives of the monopolist are the most likely not to be aligned with consumer
surplus. Hence, in these cases, the only way to increase the welfare of the consumers is to
allocate more decision rights on the industry structure to the platforms —i.e., to award them
a stronger influence than the other players on whether the provisions under consideration
should be banned or not.

Finally, we do acknowledge that in order to keep the analysis tractable we have sometimes
neglected a few salient aspects of real life — e.g., upstream competition, merger incentives,
quality provision with the related moral hazard problems, etc. We plan to explore these

interesting issues in future research.
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Appendix 1: Proofs

Multi-product monopolist. The first-order conditions of the multi-product monopolist’s
problem with respect to p;, i = A, B, and p, are

L—y— 1+ pi +7 P+ pa) 1+ y B
)+ 2) T [T LR s i L L
and
v L= )Pty iasli 14y _
u—wxr+mu§%%*' (1= )1 +29) TR IR L

respectively. Solving the system of these three first-order conditions, we obtain the price
charged by the multi-product monopolist on the three channels. W

Proof of Proposition 1. The result can be directly obtained by solving the first-order
conditions derived in Section 2.1.1. W

Proof of Proposition 2. The result can be directly obtained by solving the first-order
conditions derived in Section 2.1.2. W

Proof of Proposition 3. The comparison between the equilibrium prices in the two regimes

is as follows:
3y(1+ 2y (1 +27))

2(44+v)(1 4+ 27)(8 4 57) ’

372(5 + 2v)
204+ 7)(1 + 29)(8 + 57)

In the presence of platform parity, equilibrium profits are

Pl — Py = —

Pa1— Pao = — <0.

I it

L4421+ 2y)

T

P 17
P24+ y)2(1 4 2y)]

and
v 31474+ 11y + 39?)

T T )21+ 29)?

In the game without platform parity, we have

I 1—’72
7'('A fr— s
PO (14 279) (8 + 57)2

P 2(1 - 72)
RS BICEEE
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and
Mo 96 + 432y + 5972 + 252~3

o 4(1+ 27)2(8 + 57)2

Comparing these expression yields

o 3HA6+TA =)

BL TR0 44 )2 (L 29)(8 +57)2 T
1 1—~2

751 _ 750 _ 37(16 + 77)( 7%) >0,

2(4 4+ v)%2(1 4 27)(8 4+ 57)2

M oM 972(8 + 98y + 10372 + 2273)
1 0 4(4 —+ 7)2(1 + 2’7)2(8 + 57)2 )

which concludes the proof. W

Proof of Proposition 4. The equilibrium values are obtained by solving the first-order
conditions derived in Section 3.1. However, to establish Propositions 4, it remains to be
shown that the commissions values obtained by solving the first-order conditions of plat-
forms’ problem are such that M’s participation constraint is satisfied. Specifically, since
we assumed that M is allowed to delist from a platform, as in Johansen and Vergé (2016),
the considered equilibrium exists if and only if, when the other platform P_; offered the
candidate equilibrium contract f;, M does not find it profitable to decline P;’s offer f7,
thus being free to set prices on the two remaining channels — i.e., platform P_; and the
direct sale channel. If such a profitable deviation exists, then, in the symmetric contract
equilibrium, platforms’ commissions must be lower than f;, and such that M’s participation
constraint is binding. Thus, in order to check whether a candidate equilibrium value f;
satisfies M’s participation constraint, we should determine its profit when it declines P;’s
offer, conditional on accepting the same offer f; made by P_;.

If M sells its product only through one platform, say P;, then the linear-quadratic spec-
ification of the representative consumer’s utility function becomes

1
Ulgi qa) 2 a5 — 3 > @ —vaa— Y pig+m,
j=i,d j=i,d Jj=i,d

yielding the following demand functions

1—7(1—27(1)—]9@'
1 — 2

1—7(1—171‘)—2%1

D(pzapd)z = ) Dd(pdapi) = 1 — 72

Assuming, for simplicity, that M’s acceptance decisions are common knowledge, if M de-
clined P_;’s offer, then I; solves'®

max D (p, o) (b= 7).

where py denotes the price that M is expected to set on the direct channel. Optimization

18Given that only one indirect channel is active, we omit subscripts, to ease notation.
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yields a best-reply function

a7 1—7(1-py)

Accordingly, M sets 7 and py by solving
max paD* (pa, B(7)) + (7 = )D(B(7); pa);

whose first-order conditions yield'?

41+ f) — y(4p; + 3(1 2f — pa) — 2
) = (1+f) v(pd+87_(9;r27+ f —Pa) )’

and

4—y(f+7(5+pa) — 1)
8 — 992

Thus, to check whether M’s participation constraint is satisfied when platforms set f;, we

must substitute this value into the above expressions (and impose p4(f;) = pa). Let us first

consider the case in which platform parity is in place. We obtain

pa(f) =

40 + 84y — 4677 — 9373 — 34t + 144°
T =
! 8(6+ 157 — 42 — 1573 — 674)

and
V(1= 9)(2+ ) (1 +2v)
8(6 + 157 — 42 — 1593 — 69*4)’

pa=pM +

from which it is easy to obtain M’s deviation profit, which can finally be compared with
the equilibrium profit — that is, the profit that M gets by accepting both platforms’ offers.
In Figure 12, we show that the equilibrium profit is, for every 7, higher than the deviation
profit. M

—-

L 1 L Cos
02 0.4 0.6 0.8

Figure 12: M’s equilibrium profit (continuous line) and deviation profit (dashed line) in the
game with platform parity agreement as a function of ~.

Proof of Proposition 5. The equilibrium values are obtained by solving the first-order
conditions derived in Section 3.2. It can be easily seen that M’s participation constraint is

9The corresponding second-order condition is satisfied for every v < %
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not binding, in the game without platform parity, when platforms offer f;.2° W

Proof of Proposition 6. The equilibrium values of commissions and prices in the two
regimes, given in Propositions 4 and 5, are compared in Figure 13, which thus establishes
Proposition 6. W

-

0.2 0.4 0.8 (2]

(a) Equilibrium commissions fy (continuous (b) Equilibrium wholesale prices 11 (continu-
line) and f§ (dashed line) as functions of 7. ous line) and 7§ (dashed line) as functions of
.
A :
058t N
J 0.85
o6k .—"JJ 0.80
=" - 0T
0541 e
_ P - 0.70
052 o i 0.6
; - 0.60 ot
DIJ ':).I4 DI‘ :}IIE = L L L ' -
0.2 0.4 0.6 0.8
(c) Equilibrium price pj, (continuous line) (d) Equilibrium price p; (continuous line) and
and p} o (dashed line) as functions of . o (dashed line) as functions of 7.

Figure 13: Equilibrium values as functions of ~.

Proof of Proposition 7. As for equilibrium profits, if a platform parity agreement is in
place, we find
ol (1+29) (1 —~%’
46415y — 42 — 1593 — 691

p (1=97)° (A +10y =92 = 10y° — 49"
ol 2(6 + 157 — 2 — 1573 — 674)°
40 + 1907y + 20472 — 24073 — 5197* — 12075 + 24445 + 17077 + 3248
4(6 + 15y — 42 — 1593 — 64)°

Y

M __
1=

20As argued by Johansen and Vergé (2016), the reason is as follows: if a platform charges a higher
commission, in the absence of platform parity, M finds it optimal to set a higher price on that platform,
rather than shut down that channel. Therefore, in the regime without platform parity, the equilibrium value
for the platforms’ commission is the unconstrained one stated in Proposition 5.
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whereas, without platform parity

1o (1= +2y) (8 =99
PO (64 4 152y — 2872 — 17193 — 5dry4)2’

. 8(1 )1 +7) (8 —97*) (4 + 4y - 972)’

(64 + 1527 — 2872 — 17173 — 5442

w1 (14928 -92)° (4 +4y —99?)
0 =

T

4 (644 152y — 282 — 17173 — 5dr*)2

These expressions are plotted in Figure 9, which establishes Proposition 7. W

Proof of Proposition 8. The results follow from a direct comparison among the relevant
joint profits in the two regimes: see Figure 14. W

03 0.6 07 08

Figure 14: Differences of joint profits 2[x/y + n/, — (7]} + x],)] (dotted line), m}’ + 2n} —
(m" + 27])) (continuous line), m)" + 2n/y + 2n/y — (7' + 2x]) + 2n])) (dashed line), as
functions of v € (%,7).

Proof of Proposition 9. The results easily follow from a direct comparison between the
relevant profits. Details are available upon request. The comparison of consumer surplus is
illustrated in Figure 15. W

0.10F

o.08 el . o.08

- 1 1 1 1 —
- T

1 L L 1
0.2 0.4 (X 0.8 0.2 0.4 0.6 0.8

(a) Parity regime chosen (cooperatively) by (b) Parity regime chosen by M.
platforms.  The discontinuity point in the

agency model is at v = 7, in which the parity

regime changes.

Figure 15: Consumer surplus in the agency model (continuous line) and in the wholesale
model (dashed line) as function of ~.
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Proof of Proposition 10. In the game with commitment, the intermediaries observe py
before setting their price. Therefore, in the presence of platform parity, their equilibrium
price is a function of the (common) access price and of the price on M’s direct channel,
denoted by pi(7,pg). Similarly, in the absence of platform parity, the best-reply function of
I; is denoted by p§(7i, pa)-

Equilibrium with platform parity. For any pair of commissions (fa, fg) negotiated with the
platforms, and any announced value of p;, M’s optimization problem at the final pricing
stage is as follows:

m?JX Z (T - fz)Dl(pT(Ta pd)va<Tv pd)upd) + pdDd<pd7pT(T7pd)>pT(T> pd))7
i=A,B

whose first-order condition is as in the baseline agency model of Section 3.1 and yields

o i) 2 2+fz‘+f—i127(2pd—1)_

Moving backward at the previous stage of the game, P;’s problem is

mfaszDz(pT<fla f1*>pd)7p>{(fi7ff7pd)7pd)7

where, to ease notation, pi(f;, f,pa) = (75 (fi, fF,pa), pa). The first-order condition for
this optimization problem (which, again, is as in the corresponding problem without com-
mitment), imposing symmetry, yields the equilibrium value

2

fi= 5(1 -7,

which does not depend on py. Substituting this value into 77 (+) and pi(-), we find

51 —7)

7 (a) & 77 ) = S

+ YPd
and

pi(pa) £ pi(f1, f1pa) = 6 (4— 5y + m) + YPa-

Therefore, at the first stage of the game, M commits to the value of p; which solves
max 2(7¢ (pa) — f1) D" (05 (pa), P} (Pa), Pa) + paD*(pa, P} (pa), 1} (Pa)),

whose first-order condition is

ot (pa) (11—~ — (1+7)pi(pa) + 7 (Pi(pa) + pa)
 opa < - )(1+27) )*

‘ o ((OP1(Pa) 147 g g
i = 10 (28 (= * i) i)
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. (1—7— (1+7)pd+72p’{(pd))+ ] (_(1_ 1+7 Opi(pa) 7 )) = 0.

(i =n(1+2) ) CE ) A P (R (e o

Solving this equation, we find
*x M
Pg1 =D
which can be finally substituted into 77 (ps) and pj(ps) to obtain

. _ g 142y
m=J+ G
——
(>0) M’s mark-up
and ]
* * -7
= T- —|— _— y
p]_ 1 6(2 + 7)
———

(>0) I;’s mark-up

with pj > 71 > p'.

Equilibrium without platform parity. For any pair of commissions (f4, fp) negotiated with
the platforms, and any announced value of p,, M’s optimization problem at the final pricing
stage is as follows:

max > (7 = £)D (05 (7, pa), P (i, Pa), Pa) + PaD*(pa: Py(Tas pa), P (T8 Pa)).
"7 i=A,B

whose first-order conditions are as in the baseline agency model of Section 3.2 and yield

1 +~(1 —p§+ 2pa+~v(3pa — 2))

. Vi=A B
2(1+7) !

7o (fispa) = %"‘

Notice that, differently from the model without commitment, here the access price charged
to I; only depends on the commission negotiated with P;.
Moving backward at the previous stage of the game, P;’s problem is

mfax szz(pS(prd)?pg(fgapd>7pd>7

k3

where, to ease notation, pj(fi,ps) = pi(7¢(fi, pa), pa). The first-order condition for this
optimization problem, which is analogous to the corresponding one shown in Section 3.2,
imposing symmetry (i.e., f; = f), yields the equilibrium value

fO = 27
8+ 5y + 3y

which, also in this case, does not depend on p,;. We can then obtain

(1 =7+ 27)
8+ 3y

P (pa) £ p5(f5.pa) = +Ypa

o1



Therefore, at the first stage of the game, M commits to the value of py which solves
max 2(7 (fg, pa) = /5 ) D' (pg(pa), 05 (Pa), Pa) + PaD (Pas p6(Pa), P5(Pa)),

whose first-order condition is analogous to equation (10), and, also in this case, yields

* M
Pago =D >

which can be finally substituted into 73 (fg, pa) and p§(pa), to obtain

448y —~?
16 +6v
—————

M’s mark-up

7o =Jfo +

and )
(1-7)

8 — 5y — 32’

—_—

I;’s mark-up

Po=Tp +

with pg > 75 > p™.

Consumer Welfare. Since, in both parity regimes, M commits to set the same price on the
direct channel, to evaluate the effects of the parity provision on consumer welfare we only
need to compare final prices in the indirect channel. It is easy to see that

(1 =9%)(4+3y)
6(2+79)(8+37v)

Pl — Dy = > 0,

which concludes the proof. M

N > 2 competing platforms. We begin by considering /;’s problem in regime k = 1, 0:

max D' Dis E p;,k (pi — 71),
pi . .
JET\{i}

where, since we are restricting our attention to a symmetric equilibrium,

> i =N = pj + Dy
JeTN(i)

The (standard) first-order condition for the considered problem is

1—~ B 1+ (N—-1)y
1+ (N—=1)y—=Ny2 1+ (N —1)y— Nr?

1—7 0l 1+ (N —-1)y
+ N—-1pi+p)————2p | =0.
1+ (N —=1)y— N~? (1—'y<< )Pk + Pa) 1—~ p

Equilibrium with platform parity. When platform parity is in place (i.e., ; = 7 for all

(pi — 7i)+

(11)
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i=1,...,N), by solving the system of first-order conditions (11), we obtain the equilibrium
retail price

« a 1 1_7(1_172,1)
PH(T) = (1_2+(N—1)7)T+ 24+ (N —1)y°

At the final pricing stage, M solves

H;)?;X | Z (1 — fz)Dl (pi(7), (N = 1)pi(1) + pa) +pdDd<pd, Npi(7)),

whose first-order condition,

¥ 1—7 1+ (N —-1)y
14+ (N —1)y— Ny2 i:;N<T Ji)+ 1+(N=1)y—Ny2 1+ (N—-1)y— N72pd+
1+ (N =1
+ ] Npi(7) ( 1 =0,

14+ (N —1)y— N»2 _1+(N—1)7—ny2pd

gives a function pj,(f), where f 2 (f1,..., fnv) € RY. In the previous stage of the game,
M sets the (common) access price by solving

max Y (7= fi)D' (pi(r). (N = 1)pi(7) + P (£)) +paa (F) D" (03 (), Npi(7)),

whose first-order condition, by the Envelope Theorem, is

1—7 L+ (N =1y . g \ .
1+ (N —1)y— N2 (1 - ?pl@—) + :((N = )pi(7) +pd,1(f))) +

Opi(7) 1+ (N - 1)y y .
o <_1+(N—1)7—N72+(N_1)1+(N_1)7_N72) (T_N.Z fi>+

api(7)
+%pd,l

and it yields a best-reply function 77 (f).

Finally, we consider P;’s problem. Notice that, when P; offers a contract f; to M, it
believes that every other platform is offering the equilibrium commission f;. Hence, for
every offer f;, M is expected to set prices 7/ (f;, fii,1) and pj;, (fi, ffi,l), where we denote

il _
(f)1+(N—1)'y—N72 =0

* i1 2 (ff,..., ff) € RN"1 Accordingly, intermediaries are expected to charge a retail

price pi(fi, £*;1) 2 pi(ri(fi, f;1))- Thus, P;’s problem is as follows:

mf&}x fiD' (pi(flu fii,1)7 (N = Dpi(fi, fim) +P§,1(fz» fiz,l)) :
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By solving the first-order condition,

1—7 14+ (N-1)y
1+(N—=1)y—Ny?2 1+ (N—-1)y— N21

Pilfi, F250)+

YN = Dpi(fi, £~ —i, ) g lfi f2 —i, 1) fi [_ 1+ (N —1)y Opi(fi, fii,l)} +
1+ (N = 1)y — Ny? LN =Dy =Ny 0f;
vy opi(fi, £, ) 8p:l,l(fi7fii,1> B
+1+(N—1)7—N72 <<N_1) df; Of; )] -0

and imposing symmetry — i.e., f; = f; and pj | (ff, fi) = pj; — we obtain the equilibrium
values

1
fir= ‘II—N(1—7)(8+7(20(N—1)+7(16—41N+16N2—4N72(N—1)2+47(N—1)(1—5N+N2))))
1
and
poa=p" + \I,—le(l -7 +y(N =1)),
where

U 2 8(1+ N) —4(20(1 — N?) — 4(16 — 24N — 25N? + 16 N*)+
+472(1 = 5N + 5N? — NY) + AN (N + 1)(N — 1)%9%).

Finally, substituting these values into 7;(-) and pj(-), we obtain
1
= fi+ (8 (20 — 28N + (=16 + 58N — 36 N?) ++*(4 — 36 N + 63N? — 20N?))+

—29*N(N —1)(3 — 12N + 2N?) + 49" N?*(N — 1)?)

and

P (1= 2P (N = 1)(L+ N9),

Equilibrium without platform parity. In the absence of platform parity, the first-order con-
dition (11) yields I;’s best-reply function

% a7 LN =1)p; Pao — 1)
po(m) = — +
2 201 + (N — 1))

Hence, at the final pricing stage, M’s optimization problem is

max Z — [)D (7). (N = 1)pi(73) + pa) + paD (pa, Npj(7:)),

.....

whose first-order condition is

¥ 1+ (N—-1)y
1+ (N —1)y— Ny2 ;Z (7i = fi) = — NPt
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N 11—+ (_1—1—(]\7—1)7

v x
14+ (N — 1)y — Ny2 Pa+ Npo(ﬂ')) = 0.

| -
Letting p(’;’O( f) denote the solution to the above equation, M’s problem in the previous stage
of the game is as follows:

max (= fi)D' [ py(ra), D> po(m) + Do) | +0a0(F)DY | pao(F), D pi(m)

i=1,..,N eI\ {i,d} i€Z\{d}

By the Envelope Theorem, the first-order condition with respect to 7; is

1—v 1+ (N —1)y v
1————2pim) +—— | > mim) +me(f)] |+
i —_ 2 — _ 5
1+ (N —1)y— N~ 1—x 1—7 Py
1+ (N —1)y opy (i) v Ipy (i)
- (7 = f3) + >, =)+
_ — NA2 . _ — NA2 ,
1+ (N—-1)y— Ny or; 1+ (N—-1)y—N»% 0r e
gl e Ono(mi)
+ 1+ (N—-1)y— N’y2pd’0(f> or, 0-

By solving the system of these first-order conditions, we find M’s best-reply functions 7/ (f).

Finally, we analyze platforms’ problem. When P; offers a contract f; to M, it believes
that every other platform is offering the equilibrium commission f;. Hence, for every offer
fi, denoting f*, | = (fg,--, f3) € RN71 M is expected to set: a price pjo(fi, fri0) on
the direct sale channel; an access price 7 ( fi, ii,O) on P;; an access price 7%, o(fi, f* i,0> on
every other platform. Hence, P;’s problem is as follows:

max fiD' (P:,o(fi, Fri0)s (N =1)pZ, o(fis 24 0) + paolfis fii,0)>

where P:,o(fi, fi,-,o) = pg(ﬁfo(fi, fii,o)) and pii,o(fiy fii,o) = pé(Tii,O(fh fii,o))-
Solving the first-order condition

1—7 14+ (N-1)y .
1+ (N —1)y— N2 1+(N—1)7—N72pi’0

(fia fii,())"i_

+'Y((N - 1>pii,0(fi7 fi,,;,()) +p2,o(fia fii,o)) s [ B 1+ (N —=1)y apzﬂ(f’ia fii,0>+
1+ (N —1)y — Ny2 ‘| 14+ (N—=1)y— Ny2 of;
ol ap*—i,o(fiy ii,o) 8p§70(fi, ii,o) -
+1+(N—1)’Y—N’Y2 ((N_l) ofi " dfi )} -0

and imposing Symmetry (i'e'v fl = f(>)k7 T;:O(f*a fii,o) = Tgup:,o(f*a fii,o) = p87p2,0<f*7 fi@o) =
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Pio) we obtain the equilibrium values

fo = \I,io(?(l — A +7(N=1))2+7(BN = 2))(8 =~(8 = (8 = 97)N)),

1
Pho = pM+—2\D NAy(1+7(N—=1))(8—7(24—20N 4~ (—25+41N —12N%4+3~v(N —1) (5N —4))),
0

1
= fo+ 2—%(32 — (96 — 144N — 474(27 — 89N + 60N?) + 49%(19 — 82N + 121 N? — 44N*)+
+73 (=41 + 161N — 334N? 4 284N? — 48N*))) + 37*(N — 1)(—4 + 9N — 18N? + 20N?),

1
Po =70+ (1= ) (1+ N7)(8—7(24 = 20N +5(=25+ 41N — 12”4 39(N — 1)(5N —4))),
0

where
W £ 64+ v(—216 + 248N — ONY*(N — 1)*(5N — 4) + 4v(67 — 169N + 85N?)+

—~*(155 — 662N + 733N? — 192N?) — 67°(N — 1)(6 — 40N + 47TN? — 6N?)).

M ’s incentive to delist. As in the model with two platforms, assuming that M is allowed to
delist from platforms offering excessively high commissions, we must check whether, in each
regime k, f; satisfies M’s participation constraint — i.e., whether M, who has been offered
the commission f; from a platform P;, does not find it profitable to decline that offer (hence,
to shut down that channel), while still accepting the same offer made by the remaining N —1
platforms.?!

To this end, we should determine M’s deviation profit, that is the profit that M gets by
serving N — 1 platforms, and compare it with the equilibrium profit, obtained by accepting
all platforms’ offers.

Let us examine the regime with platform parity. Considering M’s best-reply functions
T ( fi, fii,l) and py,(fi, fZ;1), computed assuming that the number of active platforms is
N — 1, and substituting the equilibrium value (with N platforms) f;, we obtain that M’s
optimal choices after refusing P;’s offer are

Y1 =@ +y(N =)V = DL + Nv)
2 +~(N —2)¥ ’

Dd1 = M+

1
@AV 20,

—7?(6—90N+224N?—159N>+28N*)+29 N (N —1)(7T—31N+20N?—2N*)+4N?(N—-2)(N—1)*~°)).

F = f1*_|-2 16—7(56—64N —4y(17—48 N+25N?)+~?(34—204N+256 N*~T6 N*) +

Accordingly, intermediaries’ optimal price becomes??

. I —~(1 = paq
P1 = l1-— |7 -+ 7( Pd, )
2+ (N —-2)y 2+ (N —2)y
2INotice that, since we are considering a contract equilibrium, we disregard the possibility of multilateral

deviations by M — i.e., that M can refuse more than one offer.
22Recall that we assumed that intermediaries observe M’s listing decision.
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From these values, it is easy to determine M’s deviation profit. Finally, in Figure 16, we
show that M’s participation constraint is satisfied when all platforms offer f;.2* It can be
easily checked that, a fortiori, M does not find it profitable to decline P;’s offer f; in the
game without platform parity. W

A

-
o

L . . .
4 6 8

Figure 16: M’s equilibrium profit (continuous line) and deviation profit (dashed line) in the
game with platform parity agreement as a function of N > 2. Parameter’s value: v = .5.

Proof of Proposition 11. Following the same steps of the analysis of Sections 3.1 and 3.2,
we can characterize the equilibrium of the game under the two parity regimes, for any given
value of ¢ € [0,1 —~].

Specifically, if a platform parity agreement is in place, platform’s commissions are

(o) (4+107y =9 —107° =) (1 =y — o)
c) = ;
' 6+ 157 — 72 — 1573 — 64 ’

M sets price

TS € e o) | Ul k)
2(6 4 157 — 2 — 1573 — 674)

on the direct sale channel, and charges the access price

pai(c)=p

2497+ 1192 — 673 — 1371 — 479° — (2 + 5y + 72 — 493 — 29%)

T (c) = file) + 24+ 9y + 1172 — 673 — 13y% — 475

to the intermediaries, which in turn set

(1-7A+7)A+29)1-v—-0¢)
2(6 415y — 42 — 1593 — 694)

pi(c) = i (c) +

In the absence of platform parity, platforms’ commissions are

£ (o) = 8(L+7)(4+4y -9 (1 —c—1).
0 64 + 1527 — 28y2 — 17173 — 544’

23By using other numerical examples, we checked that M’s deviation profit is lower than its equilibrium
profit for many different values of ~.
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M’s price on the direct channel is

Y1 +7)8 =91 —c—7)
(1 —7)(64 + 152y — 2872 — 1717 — 5474)’

and the access price is

32 4+ 96y — 2872 — 24873 — 591 4+ 1537° — 2¢(1 4+ 7)(8 — 99 (2 + 27 — 3¢?)

mole) = fole)+ 2(1 — ) (64 + 152y — 2872 — 17173 — 5dr4)

Finally, the intermediaries’ final price is

(14+29)8=9)(1—c—7)

pole) =7o(c) + (64 4 152y — 2892 — 17143 — 5dy*4)’

Clearly, in both parity regimes, equilibrium commissions and prices are all decreasing in c.
M’s profits in the two regimes are as follows

Moy 2 22— )P (A 10y — 72 — 107 — )
1 ' 4(6 4+ 15y — 42 — 1573 — 694)? ,

M &g S22y )1+ 7)*(8 = 99%)*(4 + 4y — 99%)
O (1 —7)2(64 + 152y — 2872 — 17193 — Bdy)2 '

o

where, for every k = 1,0, i is M’s profit when ¢ = 0. It is straightforward to see that, in
both parity regimes, M’s profit is decreasing in ¢ and it can be easily checked that, for every
cE [Oa 1- ’7]7 7'['{\4(6) < 776\4(0),
Platforms’ equilibrium profits are
2

1—c—
Pe) & uﬁfb

(1—7)?

1 _ _ 2
7l (c) Mﬁﬁ),

(1—=7)?

where, for every k = 1,0, 7T5 . 1s a platform’s profit when ¢ = 0. It is straightforward to see
that, in both parity regimes, platforms’ profits are decreasing in ¢ and that 7rf 1(c) > Wf o(c)
if and only if 7, >« W

Proof of Proposition 12. For all v > 4: (i) 7{’(0) < «f(0), (1) 71 (c) is decreasing in c,
and (i3i) 7t (0) > 71’ (1 —~) = 0. This shows the existence of a threshold ¢ € (0,1 — ) such
that 7f’(0) > 7f'(c), forallc>¢c. W
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Appendix 2: Second-order conditions
In this Appendix, we derive the second-order conditions for the maximization problems
stated in the main analysis.

Multi-product monopolist. The Hessian matrix of the optimization problem of the multi-
product monopolist is

_2(14) 2y 2v
(l—g)(1+2v) (1—72)((11;%2)7) (1—7)2(1+2“/)
_ gl
Hpapspd) = | aomes —mopms oo
2y 2y _2(04y)
(1=7)(1+27) (1=7)(1427) (1=y)(1+27)
whose eigenvalues are
2
)\1 = )\2 =< 0,
1 —
2
— < 0.
ST 142y

Hence, second-order conditions are satisfied for all v € (0,1).

The wholesale benchmark. It can be easily seen that, in both parity regimes, second-order
conditions of intermediaries’ and M’s problems at the final pricing stage, as well as the
second-order condition of platforms’ problem, are satisfied for all v € (0,1). Second-order
conditions of M’s maximization problems concerning wholesale prices are as follows.

e In the regime with platform parity, we have

Pt 224 7)(4+ Ty — 1077 — 4v?)

o (1=92)A+7)2(1+2y)

Therefore, the second-order condition is satisfied if and only if

v <7~ 0.86.

e In the regime without platform parity, we have

0?rM _ (4—7)(4+9y)
ot 32(1 —2)(1 +2v)

< 0,

hence, the second-order condition is satisfied for all v € (0,1).

The agency model. In both parity regimes, the second-order conditions of M’s and the
intermediaries’ problems at the final pricing stage are satisfied for all v € (0,1). The second-
order conditions of M’s maximization problems concerning access prices and of platforms’
problems are as follows.
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e In the regime with platform parity, we have

0?rM 2(4 + 10y — 42 — 1092 — 49%)

o 2492142y -2 - 297)

which is negative for every

1
7<§(\/5+\/62+22\/3—5> ~ .93.

Finally, the second-order condition for the platforms’ problem is satisfied if and only
if the above condition holds true, since

’Pnl (147)?

Off  (4+10y =42 = 1093 —dyt)’

e In the regime without platform parity, we have to consider the following Hessian matrix:

_ 84+(16—)y v(8+177)
_ 8(1+27)(1—~2 8(1+27—~2—273
H(7a,75) = < LS T AiTr So )>
8(1+2v—72—273) 8(1+27)(1—2)

whose eigenvalues are

1 1 1 9
R T (R N
I+~ 8\1—=2v+~v 1+7y

Thus, the second-order condition is satisfied if and only if

2(1 10
<0 <— 7<(+T\/_)z.92

Finally, under this condition, also the second-order condition of the platforms’ problem
is satisfied, since

o?nl 1

off 9 —4(l+y) 4(1-7)

<0 Vv <.92
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