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Abstract

This paper provides a simple model of two-sided platforms, in which one side (W) values
not just the quantity (i.e. number) of users on the other side (M), but also their average quality
in some dimension. In this context, platforms might find it profitable to exclude low-quality
users on side M, even though some would be willing to pay the platform access prices.

Platforms are more likely to engage in exclusion of low-quality M users when W users place
more value on the average quality and less value on the total quantity on side M. Exclusion
incentives also depend on the proportion of high-quality users in the overall M population and
on their cost advantage in joining the platform, relative to low-quality M users. The net effect
of these two factors is ambiguous: it generally depends on whether they have a stronger impact
on the gains from exclusion (higher average quality) or on its costs (lower quantity).

Keywords: two-sided platforms, exclusion, quality and quantity, indirect network effects.

JEL Classifications: L1, L2, L8

1 Introduction

An important part of many real-world two-sided platform strategies are non-price "governance
rules," which regulate access to and transactions on the platforms (cf. Boudreau and Hagiu (2009)).
One of the most common two-sided platform governance rules is the restriction of access on at least
one side, resulting in the exclusion of some customers who would otherwise be willing to pay the
plaform’s access and/or transaction fees. For example: videogame console manufacturers such as
Microsoft, Sony and Nintendo restrict access to a select set of game developers and exclude many
others (by including security chips in their consoles), even though the latter would also be willing
to pay the per game royalties levied by the manufacturers'; some romantic matchmaking sites

like eHarmony carefully screen and reject a sizeable fraction of applicants who would be willing to
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and Hagiu and Halaburda (2009).



pay their membership fees (cf. Piskorski, Halaburda and Smith (2008)); Apple routinely excludes
certain application developers from its highly popular iPhone store; etc.

The economics and strategy literature on two-sided markets to date has devoted most of its
attention to two-sided pricing strategies (e.g. Armstrong (2006), Caillaud and Jullien (2003), Parker
and Van Alstyne (2005), Rochet and Tirole (2003) and (2006)) and although some recent papers
have started to tackle certain design issues (cf. Hagiu and Jullien (2009), Parker and Van Alstyne
(2008)), there has been virtually no formal work on two-sided platform governance rules and the
factors that drive two-sided platforms to restrict access beyond what they can achieve through
pricing alone.

This paper aims to start filling this gap: it builds a simple model formalizing profit-maximizing
two-sided platforms’ choice of exclusion policies and explores how several factors affect this choice.
First and most fundamentally, two-sided platforms are more likely to restrict access on one side -
denoted M - when users on the other side - denoted W - place more value on some quality attribute
of M users relative to their quantity (or number). By contrast, most of the existing models of
two-sided platforms assume that indirect network effects are exclusively captured by a preference
for quantity. It is worth emphasizing that absent the preference of at least one side for quality on
the other side, it would never be in the platforms’ interest to exclude customers who are willing to
pay their prices (access or transaction fees).

Second, platforms’ exclusion incentives also depend on the proportion of high-quality users in
the overall M population and on their cost advantage in joining the platform, relative to low-quality
M users. The net effect of these two factors is ambiguous: it generally depends on whether they
have a stronger impact on the gains from exclusion (higher average quality) or on its costs (lower
quantity). The broader implication is that the correlation between quality and willingness to pay
for (or cost of) joining the platform on the side whose quality matters is a key factor affecting the

platform’s incentives to exclude, but its effect is non-monotonic.

The quality vs. quantity tradeoff emphasized in my model is related to the "lemons market
failure" first studied by Akerlof (1970). The key difference is that here a profit-maximizing two-
sided platform plays a role similar to that of a "public authority" (cf. Boudreau and Hagiu (2009))

imposing a form of non-price regulation (restriction of access) in order to reduce the negative impact



of low quality users on one side of the market. Since indirect network effects are determined by a
combination of quality and quantity, the two-sided platform has an incentive to use an additional
instrument other than its prices on the two sides in order to achieve the "right mix".

I use a simple model of two-sided platforms, with linear demands and access prices on both sides
(cf. Armstrong (2006)). The novelty is the introduction of a quality parameter on side M that side
W values positively. In this context, exclusion by the two-sided platform takes the natural form
of refusing access to all M users of quality below a certain threshold - even though some of them
would be willing to pay the price of access. This modeling of exclusion is similar to the minimum
quality standards studied by Leland (1979), who uses a version of Akerlof (1970)’s model with a
continuum of quality types. In that paper however, the quality standards are imposed by a public
regulator, whereas here they are set by a profit-maximizing two-sided platform in addition to its
prices.

To the best of my knowledge, the only papers in the two-sided market literature which study
profit-maximizing two-sided platforms in contexts in which the quality of the two sides matters are
Damiano and Li (2007) and (2008). The key difference is that in their model the quality of users
is unobservable to the platforms and the latter can only use prices in order to sort quality (there
is no non-price exclusion), whereas in my model average quality does not depend on the platform’s

prices, but only on its exclusion policy.

The remainder of the paper is organized as follows: the next section focuses on the case of a
monopoly two-sided platform’s choices of prices and exclusion level; section 3 studies the exclu-
sion levels chosen by two competing two-sided platforms in the symmetric equilibrium; section 4

concludes.

2 Exclusion by a platform monopolist

2.1 Model set up

To fix ideas, the two sides of the market are denoted by M and W. As is standard in two-sided

market models, I assume that the utility derived by M users from joining the platform is increasing
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in the number of W users who join, and viceversa. This captures the indirect network effects based
on quantity - i.e. number of users on the other side of the market. The novel ingredient of my
model is the introduction of a preference for the quality of side M by side W: the utility derived by
W users from joining the platform is increasing not only in the number of M users but also in the
average quality of the M users who join the platform.

Specifically, the respective utilities of M users and W users from joining the platform when there

are Ny, users on side W and N); users on side M are given by:

Unm (Orr,q) = oy Nw — Py — One (q)

Uw (Ow) = Vv (@ar) + aw (@ar) Nu — Pw — Ow
where:
e () and Oy are horizontal differentiation parameters, both uniformly distributed on [0, 1]

e ¢ is the "quality" of an individual M user from the perspective of W users, distributed inde-
pendently of 0y, with cdf F'(.) and density f (.) over [0, +oc[, such that the average quality

is finite: [~ qf (¢) dg < oo

e Oyc(q) and Oy are to be interpreted as the opportunity costs of joining the platform for the

two types of users

e 71 is the average quality of M users who join the platform (see below for the derivation of its

expression)

e Py, and Py are the access prices charged by the platform to the two sides

Thus, M users are differentiated in two dimensions, 6,; and ¢, independently distributed of each

other, and their opportunity cost of joining the platform - 6,,¢ (¢) - depends on both characteristics.
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In particular, the function ¢ (.) can be increasing or decreasing. When ¢ (.) is decreasing (increasing),
M users of high quality have a higher (lower) opportunity cost of using the platform’s service than
M users of low quality.

W users’ preference for quality of M users is captured by the fact that both aw (qar) and Viy (Gar)

are non-decreasing functions of gy;.

An user on either side joins the platform if her expected utility is non-negative. If the platform
only uses prices (Py, Pys) to regulate entry on both sides of the market, then the average quality

of the M users who join the platform is:

f‘x’ OéMNm)—PMf (C]) qdq S f(Q)qdq

q_M: 0 c(q 0 c(q)
0 ap Ny —P. o]
oo iy @de [T L dg

Because W users care about the average quality of M users however, the platform may find it
profitable to exclude a positive measure of M users, even though they would be willing to pay the
price of admission Py;. In particular, if the platform decides to exclude some M users, it will always
start by excluding the lowest quality ones. Thus, in addition to prices (P, Py), I also allow the
platform to set L,;, the quality threshold of admission on side M, such that only M users of quality
q > Ly, are allowed to join.

Consequently, the effective participations on both sides of the market (Ny,, Nj/) are given by:

Nw = Vi (qur (Lar)) + aw (@ (La)) Ny — P (1)
Nar = Ay (L) (e Ny — Puy) (2)
where:
i [

is the fraction of M users who are actually allowed to join the platform among those willing to join

given Py, and Ny and:
> af(q)
Ly c(q) q

qu (L) = Elq| L) = Aar (L)

is the average quality of M users conditional on the platform’s exclusion policy (Lyy).



Naturally, Ays (L) is decreasing and @ay (Lyy) is increasing in Ly;. Note that the "cost function"
¢(q) affects the fraction of M users excluded A\, and the average quality of participating M users
q, for any given level of exclusion L, in a straightforward way, by placing different "weights" on
the density function of M users’ quality.

I assume for simplicity that the platform has zero marginal costs of serving users on both sides,
therefore its profits are:

¥ = Py Ny + Pw Ny

which it maximizes over (Pys, Pw, Las). The focus of the paper is on determining the optimal level

of exclusion chosen by the platform, L3},.

Note that this formulation assumes away implementation costs of the exclusion mechanism - e.g.
costs of screening quality or restricting access through technological locks - and focuses instead on
the inherent economic tradeoffs which are independent of such costs. Adding implementation costs

would have the unsurprising effect of shifting the balance towards less exclusion.

Before proceeding, several observations on the modeling set-up are in order. First, in my model
the quality of M users is assumed to only affect their opportunity cost of joining the platform.
In reality, it may also affect the utility they derive from their interactions with W users on the
platform, i.e. a;; might also depend on ¢. The reason for this assumption is simplification: most
importantly, it implies that the average quality 37 only depends on L;; and not on the prices P,
and Py. This eliminates the role played by prices in sorting quality, which is the focus of Damiano
and Li (2007) and (2008). Instead, I wish to isolate the effects of various exogenous factors on
the platform’s choice of Ly;. Thus, c(.) is best interpreted as capturing the net effect of quality
on M users’ payoffs from joining the platform. For instance, in the case of software platforms like
iPhone or Facebook (side W being users and side M being third-party application developers), ¢ (q)
is decreasing in ¢ if and only if the revenues of an application developer from selling his application
on the platform net of his development and porting costs are increasing in q.

Second, users on both sides of the market can observe the platform’s prices and exclusion policy
on side M, so that everyone can correctly infer the average equilibrium quality of M users who adopt

the platform.



Third, the platform is assumed to observe the quality of each M user prior to admitting them and
this quality is set in stone, i.e. I am not studying here incentives to invest in quality enhancements by
the users (before or after the platform sets prices and access policies). Also, note that in this paper
the notion of "quality" of M users refers to any measurable characteristic/attribute that increases
the utility derived by W users. This can therefore be different (more general) than "objective"
quality. For example, the professional social network LinkedIn approves third-party applications
which are most relevant to professional social networking and may turn down what some might
regard as "high-quality" applications, if they do not fit this profile.

Fourth, the main reason for which I chose to focus on the case in which only W users care about
the quality of M users, whereas M users care solely about the quantity of M users, is simplicity
(and has nothing to do with the labeling of the two sides as M (men) and W (women)). In the
appendix, for completeness, I derive the general expression of platform profits when each side cares
about both quality and quantity on the other side and the platform can exclude users on both sides.
Working with this more general expression would be more cumbersome but the main conclusions

would remain unchanged.

Using (1) and (2) to switch price and demand variables, Ican optimize the platform’s profits

over (Ny, Nw, Ly):

-_ Nyw (Vv (@ar (Lar)) + aw (@ar (Lar)) Nar — Nw)

Ny Nw,L N
R +NM (aMNW— )\IM(J[\/{JM)>

Taking the first-order conditions in Ny, and Ny respectively, Iobtain (omitting functional ar-
guments for simplicity):

—(OZM+OZW>NM+2NW = VW

2
— Ny — (o +aw) Nw = 0
Am

The second order condition for the maximization problem to be well-defined and have an interior



solution requires:

a(qar (La))* <1 forall Ly,

which I assume holds throughout the paper.

Solving the above two equations for (Ny, Nj), Iobtain:

aViy
Ny = A
MM (1 = Adwa?)
Ny = Vi

2(1 = A wa?)
where:

@ = (@57 (Lar)) = g loas + o (@57 (L))

is the average indirect network effect parameter.

I can then derive the expressions of optimal prices given Lj;:

VW (1 — /\MaOéM) + VM/\M (Oéw — @)
2 (1 — M\ya?)

Py =

VM (1 — )\Maaw) + VW (OéM —a)

P p—
M 2(1 — M)

Note that P is higher and P; is lower whenever ; is higher and is o; lower - holding @ constant.
This is a familiar result in the two-sided market literature: profit maximizing platforms charge more
to the side which values the participation of the other side more.

Finally, I obtain:

Proposition 1 The expression of platform profits as a function of Ly, the level of exclusion

on side M, is:

Vit (@1 (L))
4[1 = Ay (Lag) x @ (qar (L))

17 (L) =
[ |

Using the envelope theorem, the optimal level of exclusion L), is given by maximizing expression

(3) with respect to Ly;. Note that this expression is increasing in Ay, Viy, aps and oy (through @).
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There is therefore a clear tradeoff between quality and quantity involved in choosing the optimal
exclusion level Ly;. Indeed, an increase in Ly (the quality threshold for admission) has two opposite
effects on profits: a negative effect through a reduction in A, - i.e. by decreasing quantity on side
M - and a positive effect through an increase in the average quality a7 (L), which in turn increases
participation on side W (Vi and ayy are non-decreasing in Ggy).

In the appendix Ishow that this tradeoff generalizes to the case in which each side cares about

average quality on the other side and the platform can exclude users on both sides.

2.2 Quality vs. quantity

In order to reach a better understanding of how various factors affect the platform’s choice of
exclusion Ljy; and thereby its choice of quality vs. quantity on side M, the model needs to be
specified a bit further.

In particular, I assume that the distribution of quality types on side M is binary: a fraction A

of M users are of quality ¢ = 1 (high) and a fraction (1 — \) are of quality ¢ = 0 (low). Let then:

c if ¢q=0

if ¢g=1

@l

where ¢, > 0 and [ is to be interpreted as a measure of high quality M users’ cost advantage
of joining the platform relative to low quality M users. In particular, if 7 > 1 then high quality
M users have a lower opportunity cost of participating, all other things being equal (in particular,
holding constant the horizontal differentiation parameter ¢,,). On the other hand, if § < 1 then
high quality users have a higher opportunity cost. This is the case if side M represents developers
(e.g. of videogames or software applications) and making a better quality product available on the

platform is more costly than supplying a lower quality one.

Since there are only two quality levels of users M possible - 0 and 1 -, the platform’s choice of
exclusion is limited to two options: L,; = 0 which means all M users who are willing to pay are

allowed to access the platform and Lj,; = 1, which means the platform excludes all M users of low



quality (¢ = 0).
It is then straightforward to derive the expressions of Ay, and g3; under the two governance

regimes (Ly; = 0 - no exclusion; Ly, = 1 - access restricted to high-quality users):

( AN = \yp if Ly =0

v (Lar, B) =
| Y= 0 Ly=1
( iy =ave it Ly =0

o (Lar, B) =
1 if Ly =1

Note that:

e \yg and \g are both increasing in 3

e \yg is increasing in A if and only if § > 1, i.e. if and only if high-quality M users have a

competitive advantage over low-quality M users

e Jng is increasing in both [/ and A\ as expected: when [ increases, the proportion of high
quality users who join the platform under the no exclusion regime (L, = 0) increases, which

results in higher average quality. Similarly for .
Using expression (3) and comparing the two governance regimes, Iconclude that the platform
chooses to exclude low quality M users if and only if:

Viv (@ve) _ 1 - Ave X @ (7nE)
V2 (1) = 1-)pxa(l) 4

Note that this condition holds trivially (with equality) when A = 1, i.e. when there are no low
quality M users.

In what follows, I analyze two polar cases: (i) ay is constant (which implies @ is constant) and
therefore g7 only afects Viy; (ii) Viy is constant and therefore gp; only afects oy and hence @. Both

of these cases are empirically relevant (they represent different utility micro-foundations). For my
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purposes, it is remarkable that they lead to very different results in certain aspects that I discuss

below.

2.2.1 Quality only affects Vj,

In this case, condition (4) can be written as:

Viv (@vE) | < 1= AN g0
Viv (1) 1 — \ga?®
The right hand side of the above inequality is decreasing in # and decreasing in @, whereas the

left-hand side is increasing in S and constant in @. The following proposition follows immediately:

Proposition 2 When the average quality of M users only affects the standalone utility Vi
of W users, the platform is more likely to exclude low quality M users when [3 decreases and/or &
decreases.

If Viv (@ar) = /@1 then the platform excludes low quality M users if and only if:

| o

2084+ (1 =X) < = (5)

o

First, note the highly intuitive but important result that exclusion is more likely to be optimal

when @ - a measure of W users’ preference for quantity in this case - decreases. On the other hand,

Vv (@nE)

Ve (1) To see this effect clearly, suppose that

the preference for quality is captured by the term
Viv (@) = Vo + V@ then V is a measure of W users’ preference for quality. Condition (4) then

becomes:
Vo N 1% 21— \ypa?
otV Vot vi =T

which means exclusion is more likely when V' increases and Vj decreases.

Together, these two effects capture the fundamental quality vs. quantity tradeoff involved in
choosing the optimal level of exclusion.

Turning attention to condition (5), note that the effect of A depends on whether § <> 3. If

b > % then exclusion is optimal for low A, i.e. when the proportion of high-quality M users in
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. . . . 1 . . .
the overall population is sufficiently low. Conversely, if 3 < 5 then exclusion is optimal when the
proportion of high-quality M users is sufficiently high. The interpretation of this effect and that of

[ are discussed in section 2.2.3 below.

2.2.2 Quality only affects ay

If Vi does not depend on @7 then condition (4) becomes:

[a(qN—E)] Y
a(l) ~ ANE
Both sides of this inequality are increasing in 3 and A, therefore, a priori, both of these para-

meters have an ambiguous effect on the likelihood of exclusion.

Proposition 3 Suppose @ (qar) = ao+aqar-> Then exclusion of low quality M users is optimal

for the platform if and only if:
A 2
M > (@) (6)

Thus, exclusion is more likely when « - the preference for quality here - is higher and «q -
the preference for quantity independent of quality - is lower. This confirms the intuition from the
previous case.

By contrast, the effects of § and )\ are now quite different: exclusion is more likely when both

f and A\ are higher.

2.2.3 Interpretation

First, it should be clear that the effects of preferences for quality vs. quantity are robust and
generalize to any utility formulation. Exclusion will always be more likely when W users place more
value on quality and less value on quantity.

Second, comparing Propositions 2 and 3, things are very different when it comes to the effects

of X\ and £.

0
2This is the case if aw (qar) = oy + 20qar and we denote o = 7aW;aM~
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To isolate the effect of A\, suppose § = 1, i.e. the quality of M users has no bearing on their
opportunity cost of joining the platform. In this case, the conditions (5) and (6) for exclusion to be

profit-maximizing become:

| o

A< o

Ql

when Viy (@ar) = /@ and ay does not depend on g7 and:

= ()
«
when @ (qa7) = ap + agar and Vi does not depend on Gpy.

Thus, in the first case the exclusion regime is optimal when the proportion of high quality M
users () is sufficiently low, whereas in the second case the exclusion regime is optimal when A is
sufficiently high.

The reason A can have opposite effects on the platform’s exclusion policy depending on the
formulation of user preferences is that there are two channels through which A affects the change
in platform profits when going from a no-exclusion (Lj; = 0) to a regime with exclusion (L = 1).
On the one hand - and perhaps most intuitively - a higher A makes exclusion less attractive by
reducing its benefits (smaller increase in average quality) relative to the no-exclusion regime. On
the other hand however, a higher A also decreases the costs of exclusion by reducing the loss of
quantity (1 — A) on side M, which tends to make exclusion relatively more attractive. The net
result of these two mechanisms can go either way in general. In my model, when quality does not
affect the indirect network effect @ but only the standalone utility term Vjy, the first mechanism
dominates. Conversely, when Vjy is constant and @ is linear in g7, the second mechanism prevails.

With this in mind, the interpretation of the effects of 3 - the cost advantage of high-quality M
agents - becomes straightforward, since it relies on a very similar tradeoff. A higher § increases
the fraction of high-quality M users joining the platform for any given pair of prices (P, Py)
and therefore increases the average quality on side M. This means that the potential gains from
exclusion are smaller (there is less to gain in terms of average quality) but so are the costs (exclusion
would entail a less onerous quantity sacrifice since there are fewer M users of low quality willing

to participate to begin with. Again, the first effect dominates in the version of the model with
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constant @, whereas the second mechanism prevails in the version with constant V.
In the appendix, I show that all the results and effects discussed above also apply to the (some-

what simpler) case of a one-sided platform with direct network effects.

3 Exclusion with competing platforms

I now turn to the case of platform competition. This section shows that the results derived in the
monopoly platform case also hold in the symmetric equilibrium of a platform duopoly setting.

In order to keep things as simple as possible, I assume competition only occurs on side W, while
M users are allowed to multihome between the two platforms. In particular, the two platforms are
differentiated a la Hotelling on side W, such that the utility derived by user x € [0,1] adopting

platform i € {1,2} is:
Uw (x,0) = Vi (Tar) + o (@ar) Nar — Py —t[2 =)o+ (i = 1) (1 — )]

where G, is the average quality of M users on platform i.

The utility of an user of type M, indexed by #,; and quality gy, from joining platform i is:

where 6, is uniformly distributed over [0, 1] whereas ¢y is distributed with c.d.f. F' and density
f. The parameter [ is assumed to decrease the cost of every quality type, but more so for higher

quality types:

9c(0.8) _ ) 1 P00.5)

for all
5 3400 < 0 for all ¢ and 3

Thus, the effective participations on the two sides of plaform ¢ are determined by:

o1 Viv @) = Viv (@) + ow (@) Niy — ow (@) N, + P — Piy
Nip =5+ 2t (7)

Niy = N (enrNiy — Pyy) (8)

14



where Viy (.) and ayy (.) are non-decreasing functions and:

: : = [ (gu) dqm
r=Au (LYy,) = —
M ( M) L§\4 c (C_ZMa 6)
f?o aM f((qj\i)ﬁd)lﬂw
—1 J— 1 L c ’
dv = 49m (LM) - M/\M (qu\;)

Note that % < 0 for all ¢ and § implies:

9, (Lar)

a5 > (0 for all Ly,

which is natural: when the cost advantage of higher quality M users increases, the composition of

participating M users for any given Lj; shifts towards higher quality and hence the average quality

of participating M users increases.

The two platforms simultaneously choose their respective prices on both sides and their respec-

tive exclusion levels L, on side M. Assuming 0 marginal costs, platform 4’s profits are:

I, = Py Ny + Py Ny,

i i \i i i i )2
In all that follows I will restrict attention to the symmetric equilibrium, in which:
Pjy = Ply = Py ; Pig = Piy = Py 5 Ly = Ly = Ly

Finally, I assume the necessary second order conditions for well-behaved maximization problems

are satisfied. In particular, this requires:
t > aprag (Qy,) for all gy,

As in the monopoly platform analysis, I distinguish between two polar cases: (i) oy is constant

(which implies @ is constant) and therefore G,, only afects Viy; (ii) Vi is constant and therefore G,

only afects ay and hence @.
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3.1 Quality only affects Vjy

In this case, aw (7)) = aw for all ,,. Let:

o+ o

The following proposition (proven in the appendix) defines the symmetric equilibrium:

Proposition 4 When the average quality of M users only affects Vi, the symmetric equilibrium
, M (L
prices are Py, =1 — W+(’”) (aar + 3auy) and Py = @a-ow,

The symmetric equilibrium level of exclusion L}, chosen by both platforms is the solution to:

s @ dViy g,

dLM(L*) 2+m( m (L)) X dLM(L*)_O (10)

The second order condition requires that the left hand side of (10) is decreasing in L},, which

leads to the following corollary:

Corollary  The symmetric equilibrium level of exclusion L}, defined by (10) is decreasing in

[

If Viy (\) is concave and 8(2 ql‘gﬁ < 0 then L%, is decreasing in 5.

|

Proof of Corollary: Since the left hand side of (10) is decreasing in L}, by concavity and decreasing
in @ (recall %ﬁ (Lyy) = —f((j* )) < 0), the implicit function theorem implies that L}, is decreasing in @.

The derivative of the left hand side of (10) in 3 writes:

O* A " @ d2VW Iy TG dVW Gy
d( f(Lj\l) >

and is negative because aaL];\/gB = — c(gjgﬁ) < 0; a2 V) < 0; 82134%{6 < 0; SZM > 0; 85;%4 > 0; d_vm > 0.
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The results in Proposition 4 and its corollary parallel those obtained for a monopoly platform in
Proposition 2. In particular, the preference for quantity @ has the expected effect of decreasing the
level of exclusion, while § - which is positively correlated with a cost advantage for higher quality
M users - has a stronger impact on the gains from exclusion (higher average quality) than on its

costs (lower quantity), so that an increase in [ reduces the need for exclusion.

3.2 Quality only affects ay

In this case Viy (§,,) = Vv for all G,,. Let:

T (Gyy) = anr + O;W (Tar)

The following proposition (proven in the appendix) defines the symmetric equilibrium:

Proposition 5 When the average quality of M users only affects ayy, the symmetric equilibrium

OéMAM(L}LI ap—ow (%{(LX/[))

prices are P, =t — f) lanr + 3aw (Gy (L3y))] and Py = i

The symmetric equilibrium level of exclusion L3, chosen by both platforms is the solution to:
Ly = argmax {[a (qy (Lan))” % Aar (Lar) } (11)

|
The following corollary is easily derived:

Corollary Suppose that @ (q,;) = co+aq,y; f(q) = de % c(q) = ce P with ¢ > max (0, 3).

Then [@ (Gay (Lar))]? X Aar (Lag) is concave in Ly, and is mazimized by:

1 (&%)
Ly =———-——
M ¢ o a
which is the level of exclusion chosen by the two platforms in the symmetric equilibrium.

Proof of Corollary It is easily calculated that Ay (Ly) = %G’W’B)LM and Gy, (Ly) =

02
; gg” > 0 and an%{ﬁ =0.

L + 545. Note that 6‘1M > 0:
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The result in proposition 5 parallels the one in proposition 3 regarding the effect of 5 (although

with very different modelling specifications).

4 Conclusion

I have done two things in this paper. First, I have provided a simple model capturing the incentives
that two-sided platforms have to exclude some participants who would be willing to pay the price of
admission. The need for exclusion (or enforcing minimum "quality" standards - cf. Leland (1979))
stems here from a fundamental tradeoff between the quality and the quantity of indirect network
effects. As soon as at least one side of the market values a quality attribute of the other side
(which may or may not be correlated with willingness-to-pay for or cost of joining the platform),
the platform may find it optimal to sacrifice quantity to a certain degree in order to increase the
average quality of agents on the second side.

Second, I have shown that platforms’ incentives to exclude are determined by several important
considerations. Users’ preferences for quantity unambiguously reduce the incentives to exclude,
while preferences for quality have the opposite effect. Meanwhile, the effects of the proportion of
high-quality users relative to low-quality users and of the relative cost advantage of high-quality
users are ambiguous. Their sign is determined by the interplay of two forces. On the one hand, an
increase in either the proportion of high-quality users in the overall population or in the relative
cost advantage of high-quality users reduces platforms’ benefits from exclusion - the potential gain
in average quality is smaller. On the other hand, the same increase also reduces platforms’ costs of
exclusion - the loss of quantity is also smaller.

Clearly, the current paper represents only an initial effort in exploring the various forces driving
two-sided platforms’ non-price governance rules. In particular, the need for exclusion in my model
arises solely from the introduction of a preference for quality on one side of the market. Another
important factor might be too much competition among agents on one side (e.g. among videogame
developers for the same console). This suggests developing a model which would explicitly formalize

competition between agents of different qualities on one side of the market and would analyze how
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the nature of competition affects platforms’ incentives to exclude. Furthermore, two-sided platforms

can use (and often do so in practice) more sophisticated governance rules than the simple imposition

of minimum quality standards on one or both sides. For example, they can choose to rely on tiered

quality certification systems in order to convey more or less precise information about the quality

of agents on one side to agents on the other side. Such certification systems and other types

of governance rules regulating information transmission among the two sides of a platform are

promising avenues for future research.
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5 Appendix

Derivation of monopoly platform profits with exclusion on both sides
The most general formulation of our model with preferences for quantity and quality on both sides of

the market is:

Ui (0i,¢) = Vi (@) + o6 (@) Nj — B — bics (q)

for i # j € {M,W}.
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The platform sets threshold quality levels Lj; and Ly such that the effective participations on the two

sides of the market are given by:

Nw = Aw (Lw) Vw (@1 (L)) + aw (@1 (Lar)) Nas — Piv]

Nur = Aar (Lar) Ve (@w (Lw)) + ar (@ (Lw)) Nw — Pa

N Eo fz'A(qi)qi dg;
where )\’L (LZ) = L; %dqz and E(Ll) — )\7((23

Switching price and demand variables, the platform maximizes profits over (N, Ny, Ly, L) ac-

cording to:

Nur (Vi (@7 (Lan) + aw (@7 (Lar)) N = 52085)

max A
Nui, Nw L, L + Ny (VM (QW (Lw)) + oy (GW (Lw)) Ny — )\Aj\(h\gM)>

Taking the first-order conditions in Ny, and Nj; respectively (functional arguments are omitted for

simplicity):

2
— (o +aw) Ny +~—Nw = Vw

Aw
2
)\—NM — (CYM +aw) NW = VM
M
Solving for (N, Nas):
N — MV + AwAuaViy
M7 01 = AyAna®)

Aw Vv + Aw AvaVyy

Ny =

2(1 = A wa?)
where o = % (am + aw).
It is then straightforward to determine the optimal prices for a given choice of (Lys, Ly ):

VW (1 — )\MAwﬁOéM) —+ VM)\M (OéW — a)

P p—
v 2(1 — Ay a)

VM (1 - Aw)\MaOzw) + VW)\W (aM - a)

Py =
M 2(1 = Ay a?)
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Finally, the expression of platform profits as a function of the levels of exclusion on the two sides is:

VEAw + VA + 2 w A vaViy Vg
4(1 — Ay dwa?)

HP (LWa LM) -

where \; = X (L;), V; = Vi (g7 (L;)), @ = § [ (@w (Lw)) + aw (qar (L)), for i, j € {W, M}, i # j.
The optimal levels of exclusion on both sides are then given by maximizing the expression of II¥ above
with respect to Ly and Lj;. Note that this expression is increasing in Ay, Aw, Vs, Viv, ay and aw
(through @).
|

Exclusion by one-sided platforms with direct network effects

There is only one type of users, whose utility from joining the platform is given by:
U) =V (q(L)+a(@L)N—P—0c(q)

where 0 is distributed uniformly on [0, 1]. Again, quality ¢ is distributed independently of 6 with cdf. F

and density f so that:

L <9
foo f(@)dgq
L c(q)

fOO af(q)dq
q(L)=FEl[q| L, P]=

is the average quality of users conditional on the platform’s exclusion policy (L) and its price (P).

The fraction of users allowed to join the platform is:

[ f(q)dg
AMD) _/L (q)

C

Therefore, effective demand N for the platform’s service or product is given by:

N =XL)[V(@q(L)+a(@(L)N - P

which yields:
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The platform solves:

LAWY@ -PIP - ADV (@)

PL 1-A(L)a(g(L)) L4l =X(L)a(g(L))]

which is very similar to (3).
Here too, assume users can be of two qualities: high quality ¢ = 1 with probability A, and low quality

q = 0 with probability (1 — A). Let:

c if ¢q=0
c(q) =
if g=1

@lo

The analysis of the various cases is then very similar to the two-sided case. The exclusion regime

(L = 1) is profit-maximizing if and only if:

Vii (@ve) _ 1— Ave X @ (qvg) Y
VV2V (1) - 1_)\E XEQ (1) /\NE

where gnyg, A\g and Ayg have the same expressions:

AN
NE — f
N
C
A

WE = FEa—N

Suppose « (7) = « for all §:
e If V () = 1/q then the one-sided platform never excludes low quality users

e If VV (q) = then the one-sided platform excludes low quality users if and only if:

228+ (1—\) <

Q1o

Suppose V (q) = V for all § and « () = g + o, with ag + « < 1. Then the one-sided platform
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excludes low quality users if and only if:

)\21—04

«

These simple illustrations lead to the same results and intuition as the two-sided case regarding the

effects of preferences for quality vs. preferences for quality, A and [3.

Proof of Proposition 4

Ican solve (7) and (8) for (N{}V)i:m as functions of prices (P, Pi;, P3,, P2;) and exclusion levels

(Lass L3y):

_ t— ooy + Vi — Vi + Py + oy Xy Py — By — oy Xy Py

Ny 1 .
v 2t — oy (ady Ay + iy Ny

And platform i’s profits can be written as (replacing N%, by its expression as a function of NIZ}V, P,
Mo p):
Iy = (Piy + PiAyran) Ny — Ny (Pyr)

Taking the first order conditions in (Plfv, P}W) and evaluating them at the symmetric equilibrium
(in which Nj, = % for © = 1,2), Iobtain the following two equations (to simplify notation, let ag, =

aw (Qar (Lhy)) and Xy = Aar (Liy)):
ProayNy + Py =t —apogy Ny

Py (4t = 3apaqy Ny) + Piyagy = an (t— apaqy Ny)

Solving this system for (P, Py;) yields:

If gy () = aw for all G, then then oy, = ayy.
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The first order condition in LZM evaluated at the symmetric equilibrium yields:

1 d\ . .. ONj,
San Py — (Py)*| % =25 (L) + (ane PNy + Pry) X 2= (P, Pip, L) =0 (14)
2 dLM 8L

where:
. dVw (= * dgy * * d)\M * d)\ *
N& e " a M
8[/2\4( W+ M> M)_ 4<t—OéMOéw)\M)

Plugging this expression in (14) above and recalling that ay P Ay, + P, = t — apraw Ay, one

obtains:

U 2L G () B (i) — v Pl (B + awow 2 (L)
sayn Py — (PM) (Ly)+ =0
2 dLM 4

which is equivalent to:

d\ . . . dvi dq .
dLZ (Lig) % [200 Py — 4 (Py)* = 20w Py + angaw] + 2?}\1/; (@ (L)) ﬁ (L) =0

Finally, after using (13) and simplifying:

2
d/\M (L* ) (OZM—FCYW) X dVW

E M 3 ATy (C]M (L )) (LM) =0

dLy

Proof of Proposition 5

The first part of the proof is identical with that of Proposition 4:

_ t—owody Ny + Vi — Vi o+ By + oqp g Py — Py — oy Ny Py

Ny A M
v 2t — o (o Ay + gy Ny

Iy, = (Piy + PiXyanr) Niy — Ny (Piy)’
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leading to the same expression for the equilibrium prices (Py;, Py ):

an A (L)

Pr o=t
w 4

[ans + 3agy]

*

P =
M 4

where oy, = aw (G, (L))

The first order condition of pr in UM at the symmetric equilibrium is also the same:

San Py — (Pi)?| x M(L* )+ (O‘MP;\Z)‘M—'_PW)X—;/V (P, Py L) =0
2 dLy oLy,
but g—]ﬁ[ (P, Piyy L) is different:
M
. ( —QP*) d\y (L*)—l— ow ddn (L*)
ONyy, M ) | W i aWd‘ Ly M

(PIXHPZTWL*M) =

oL:, 4(t — apaiyNy)

Plugging this expression back into (15), I obtain:

L] . (00 = 2P (o () + o e (L]
504M v — (Par) dLM( M)+ 1 =
Using Py, = O‘M;a?"’ and simplifying, this is equivalent to:
_ d)\M dCUW d_
L L; 22 (L Ly, Ly,) =
o+ T (3] 725 (i) + 2har () G (e (30) S (i) = 0

which can also be written as:

Ly, = arg max {[@ @nr (Lar))? % Aar (L) }
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