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Abstract
On two-sided markets, a platform intermediates between two distinct groups
of customers connected through network effects. During the last decade a large
body of literature on theoretical as well as applied aspects of two-sided markets has
emerged, for example, Rochet and Tirole (2003, 2006), Caillaud and Jullien (2003),
Evans (2003) and Armstrong (2006), to name just a few. At the same time, the
newly launched Internet platforms like Apple’s AppStore call for new extensions
and provide motivation for further development of two-sided market models. This
is the topic to which this paper contributes. The goals of the paper include: first,
integration of all prevalent parameters for monopoly two-sided market models (like
usage fees, membership fees, payment between customer groups, quality review of
participants) into one model, second, introduction of new parameters like segmentation of participants and adjustments for the number of interactions, and third,
determination of solution for the new model. Subsequently I show how the unified
model can be applied to model app distribution platforms like Apple’s AppStore.
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JEL classification numbers: L8, L81, L82, L86, L96.
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Introduction

During the last decade, platforms became the “invisible engines”1 of our economics.
Amazon, eBay and Google have advanced to the top brands worldwide.2 One of the key
aspects of the business model behind these companies is their intermediary role. Instead
of producing goods themselves they connect two distinct groups of customers — sellers
and buyers, developers and users, men and women, who can profit from each other.3 New
challenges arise in the area of platform design (pricing strategy, quantity vs. quality of
participants) and platform competition (e.g., the winner-take-all dynamics, open source
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Cf. www.interbrand.com.
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vs. proprietary design, emergence of new players like wholesalers). Two-sided markets
theory can help to understand and master these, while being an interesting research area
on its own.
This paper is devoted to the two-sided market models for monopoly platforms. I
integrate all prevalent parameters (like usage fees, membership fees, payment between
customer groups, quality review of participants) that were proposed in different papers
on two-sided markets into one model. Furthermore, I introduce new parameters like
segmentation of participants and adjustments for the number of interactions. Finally,
I determine a solution for the unified model. Hence, the resulting model integrates all
prevalent parameters for monopoly two-sided markets into one model so that all of them
can be considered simultaneously.
The rest of the paper is organized as follows. After a short introduction to the twosided market theory in the next section, I depart from the canonical two-sided market
model by Rochet and Tirole (2003) for a monopoly platform with usage fees (section 3).
Then possible extensions to this model are considered (section 4). Some of them are new
and some were already discussed in the literature. The already mentioned parameters include membership fees (Armstrong (2006), Rochet and Tirole (2006)), payments between
customer groups (Rochet and Tirole (2006)) and quality review of participants (Hagiu
(2009), Jeon and Rochet (2010)). The new extensions are segmentation of participants
and adjustments for the number of interactions between customer groups. Customer
segmentation allows us to set different prices to the different customers on the same
market side. Adjustment of the number of interactions reflects the fact that seldom all
participants on the one side of the market interact with all participant on the other side
as often assumed in the literature.4 I introduce a two-step adjustment: first we calculate how many “scannings”5 there are and then assume that only a fraction of these
“scannings” actually leads to an interaction.
In section 5 all parameters are integrated into one model. The main value of the
unified model is that it allows to consider all parameters simultaneously. Then I apply
the methodology from Rochet and Tirole (2003, 2006) and Armstrong (2006) to derive a
solution for the new model (Section 6). The solution is a general case of the underlying
models, so the price level equation resembles Lerner’s index and the allocation of fees
is proportional to the price elasticities up to a certain factor. Key differences compared
to Rochet and Tirole (2003) include increased number of equations due to segmentation
and correction terms for the proportionality of fees to the price elasticities. Subsequently
I show how the unified model can be applied to model app distribution platforms like
Apple’s AppStore (section 7). Discussion of results and conclusion follow in section 8.
4
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Two-sided markets

Two-sided markets can be roughly defined as platforms that enable interaction between
two groups of customers that value each other’s presence.6 The underlying phenomenon
is called “indirect externalities”: The utility on the one side of the market increases with
the number (and/or quality) of participants on the other side.7 Examples of platforms
that can be interpreted as two-sided markets range from credit card systems and software
platforms to night clubs and shopping malls.
The platform owner faces two different groups of customers with corresponding demand functions that are interdependent. To set prices (and other parameters like quality
requirements) properly the platform owner has to maximize joint profit from both market
sides simultaneously. The theory of two-sided markets provides models and solutions for
this challenge. Due to the diversity of two-sided market examples various extensions are
needed to describe different kinds of platforms. In this article we integrate all prevalent
extensions that were already discussed in the literature and propose a new combination
of parameters that can be used to model platforms like Amazon, eBay and Apple’s App
Store.
The research on two-sided markets stems from the network economics and complementary product pricing.8 During the last decade a large body of literature on two-sided
markets has emerged, for example, Rochet and Tirole (2003, 2006), Caillaud and Jullien
(2003), Evans (2003) and Armstrong (2006), to name just a few. Main directions of the
two-sided market research have included:
• Introduction of new extensions for the static monopoly model (e.g., Armstrong
(2006) on membership fees, Hagiu (2009), Jeon and Rochet (2010) on quality
preference of participants);
• Investigation of static duopoly as opposed to the monopoly case and development
of various extension for it (e.g., Armstrong (2006) on “competitive bottlenecks”,
Choi (2006) on tying and multi-homing, Tag (2008) on comparison of open and
closed platforms);
• Introduction of dynamic view (e.g., Lee (2010) on dynamic demand estimation,
Kumar, Lifshits and Tomkins (2010) on evolution of two-sided markets, Vogelsang
(2010) on representation of dynamic with help of differential equations);
• Conduction of empirical research on two-sided markets (e.g., evaluation of the indirect network effects by Rysman (2004), Sokullu (2010) on non-parametric analysis
of two-sided markets).
6
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The emphasis was clearly on the first two directions — development of extensions
for monopoly and duopoly cases. The majority of papers investigates one extension at a
time: They consider either impact of preference for quality or payments between market
sides, either usage fees or membership fees. Hence, in order to analyze various features,
several different models are needed and it is not possible to consider all extensions
simultaneously and see how they influence each other.
The first goal of this paper, namely integration of parameters in one model, stems
from this observation. The second goal of this paper follows from the fact that there
are two further extensions that could be crucial for the real world platforms. The first
consists of adjustment of the number of interactions. The second includes introduction
of segmentation of participants of one market side.
The last two aspects — the dynamic view and the empirical research of two-sided
markets — became less attentions in the past and are just gaining popularity. They
are especially important for the application of two-sided market theory and provide
promising directions for future research.

3

Canonical two-sided market model by Rochet and Tirole
(2003)

This section is devoted to the canonical two-sided market model by Rochet and Tirole
(2003). This model conveys the key idea of two-sided markets, namely the indirect
network effects. At the same time it is not too complicated and provides the common
denominator for several two-sided market models. This property is crucial for us, since
we strive to integrate all prevalent extensions into one model. In the following I describe
the model by Rochet and Tirole (2003). I begin with customer utility and proceed with
platform profit and its maximization.
The model by Rochet and Tirole (2003) was motivated by credit card systems. The
authors include in the canonical model usage fees pB and pS for the both market sides
as decision parameters and take into account costs per interaction for the platform c.

3.1

Customer groups utilities

Rochet and Tirole (2003) consider a monopoly platform that intermediates between two
customer groups i ∈ {B, S}. These could be buyers and sellers, developers and users
or men and women. I follow the authors and name the one market side B for “buyers”
and the other side S for “sellers”. Rochet and Tirole (2003) assume that there are no
membership fees, but only usage fees pB and pS .9 That means, if a customer from one
9
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market side interacts with a customer from the other market side, the platform obtains
a total fee p = pB + pS , whereby the seller pays pS and the buyer pB .
Furthermore, there are benefits from interactions bi . They can vary among customers,
that is, customers are assumed to be heterogeneous. The number of customers that are
participating on the platform is denoted by N i . Only those customers with benefit per
interaction bi larger than cost per interaction would be willing to participate:
N i = P r(bi ≥ pi ) ≡ Di (pi ).

(1)

Di (pi ) is the demand function of the group i. It depends of the usage fee pi . Rochet
and Tirole (2003) assume that each participant on the side i interacts with each participant on the side j exactly once.10 Therefore, the utility of a market participant equals
surplus per interaction multiplied with the number of interactions, which is identical
with the number of participants on the other market side:
U i = (bi − pi )N j .

(2)

The utilities are assumed to be symmetrical for both market sides. Dependence of
the utility U i of participants on the one market side from the number of participants N j
on the other side j is a manifestation of the indirect network effects.

3.2

Platform’s profit maximization

The goal of the platform is to maximize profit through the optimal price setting and
allocation of fees. In Rochet and Tirole (2003) the platform has to choose usage fees
to attract as many participants as possible on both market sides. Due to the indirect
network effects the platform hat to consider both market sides simultaneously and take
into account dependence between the market sides as mentioned above.
The sources of income for the platform are limited to the usage fees from interactions,
since no membership fees are charged. The margin per interaction amounts to p − c =
pB + pS − c with c costs for the platform per interaction. The number of interactions is
the power set DB (pB )DS (pS ) of the number of participants on each market side. This
is the implication of the assumption that each participant of the market side i interacts
with the participants of the market side j exactly once.
Altogether Rochet and Tirole (2003) obtain the following profit equation for the
platform:
π = (pB + pS − c)DB (pB )DS (pS ).
10
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This equation completes the canonical model by Rochet and Tirole (2003).
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schematic representation of the model including utility and profit functions is sketched in

Formulierung des Basis-Modells von Rochet und Tirole (2003)

figure 1. The arrows represent the flows of usage fees and benefits between the platform
and its customers.

Platform

Seller (S)

Buyer (B)

Figure 1: Sketch of the key determinants for the canonical model by Rochet and Tirole
(2003).
QUELLE: Rochet, J-C. und Tirole, J. (2003) Platform Competition in Two-Sided Markets, Journal of the European Economic
Association, Vol. 1, No. 4 (Jun., 2003), pp. 990-1029
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The solution of this equation is provided in the following proposition:11
1. The total usage fee p = pB + pS charged by the platform is given

Proposition 1.

by the following equation:

p−c
1
= ,
p
η

(4)
B

B

p ∂D
with η = η B + η S being total price elasticity, including η B = − D
B ∂pB ,
S

S

p ∂D
ηS = − D
S ∂pS price elasticity of buyers and sellers accordingly.

2. The allocation of usage fees is proportional to the price elasticities:
pB
ηB
=
.
pS
ηS

(5)

Proof. In this proof we follow Rochet and Tirole (2003, pp. 996-997). Since we are going
to apply the same methods in section 6 for the unified model, it is helpful to go through
this proof in detail.
The first step consists in logarithmizing the platform profit function π.12 We obtain:
log π = log(pB + pS − c) + log DB (pB ) + log DS (pS )
11
12

(6)

Cf. proposition 1, p. 997 in Rochet and Tirole (2003).
We consider only log-concave functions DB and DS . Then also π is log-concave as a product of two

log-concave functions. Hence the profit function π can be logarithmized without change of extrema.
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Then the first derivative is taken and set zero:
∂(log π)
1
(DB )0
=
= 0,
+
∂pB
pB + pS − c
DB

(7)

∂(log π)
1
(DS )0
=
= 0.
+
∂pS
pB + pS − c
DS

(8)

This yields:
(DB (pB ))0
(DS (pS ))0
=
.
DB (pB )
DS (pS )
From the last equation follows that the usage fees pB and pS are to be chosen so,
that their variation has the same effect on both market sides. Then Rochet and Tirole
(2003, p. 996) introduce price elasticities:
pS (DS )0
pB (DB )0
S
und
η
=
−
.
DB
DS
Hence from the equations 7 and 8 follows:
ηB = −

pB + pS − c =

(9)

(DB )0
pB
(DS )0
pS
=
=
=
DB
ηB
DS
ηS

Therefore, for the total usage fee p = pB + pS and total price elasticity η = η B + η S
mit η > 1 holds the following equation:
p−c
1
η
= , or p =
c,
(10)
p
η
η−1
which is also called Lerner’s index. For the allocation of usage fees to the market
sides we obtain:
pB =

ηB
ηB
p=
c,
η
η−1

pS =

ηS
ηS
p=
c.
η
η−1

and

This yields:
pB
pS
=
.
ηB
ηS

(11)

The first statement of the proposition pertains to the size of the total price per
interaction charged by the platform. The equation 4 reminds of Lerner’s index known
from the monopoly theory with the difference that the firm’s marginal cost is replaced
by the cost per interaction c. Usually Lerner’s index indicates the market power of the
firm.
7

The second part of the proposition specifies how the total fee p should be splitted
between the market sides to achieve highest possible platform profit. Equation 5 suggests
that the market side with more elastic demand should be charged more.13

4

Extensions for the monopoly two-sided market model

In the following I describe the extension parameters and how they can be integrated into
the canonical model by Rochet and Tirole (2003). I begin with the established parameters like membership fees, payment between market sides and preference for quality.
Subsequently, I introduce the two new parameters — segmentation and adjustment of
the number of interactions.

4.1

Transaction fees and membership fees

In the canonical model by Rochet and Tirole (2003) it is assumed that the average
fees per interaction pB and pS are equal to the usage fees aB and aS , that is, platform
charges no membership fees.14 But for some platforms membership fees AB and AS
are crucial. Some platforms charge only membership fees, some prefer a combination of
usage and membership fees. One example are dating service sites, where the interactions
are not entirely observable for the platform and therefore membership fees are the better
possibility to finance the service. In the papers by Armstrong (2006), Rochet and Tirole
(2006) and Vogelsang (2010) membership fees are described.
In the utility functions of sellers and buyers membership fees appear as costs. We
assume that there are also corresponding benefits B B and B S from membership, which
come on top of benefits from interactions bB and bS .
Compared to the basic model the key difference for the platform profit function is
that besides profit from the interactions (that is determined by equation 3) two new
components appear: Profit from the membership of buyers and profit from the membership of sellers. Profit from the membership is determined as a product of the number of
members, and the membership fees minus membership costs, being (AB − C B )N B for
buyers and (AS − C S )N S for sellers.

4.2

Payments between market sides

Many Internet platforms like eBay, Amazon or AppStore intermediate between two market sides where the one side wants to sell products to the other. The above platforms
13

This might seem to contradict to the demand theory where the prices have go down to maintain the

same demand level if demand is more elastic. As Krueger (2009) shows, there is actually no contradiction
if elasticity is understood as a function of price, not as a constant.
14
We assume that usage fees are denoted by aB and aS , membership fees by AB and AS
k , and average
fees, which include usage fees and proportional share of membership fees, by pB and pS .
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charge commissions depending on success and the price of goods sold. Assume that the
price of the good equals r and that the platform claims the (1−γ)r share of the product’s
price as a commission. The remaining rγ obtains the seller side. In this case payment
from buyer to seller is a crucial part of the utility equation of buyers and sellers and will
affect the size and the allocation of fees they are willing to pay.
Payment between customer groups can play an important role for all platforms where
goods are sold from one market side to the other, not only platforms, that charge commission. It is also possible that the payment between customer groups is rγ = const as
assumed in Rochet and Tirole (2006, p. 661). I consider the case where rγ must not be
constant, but can depend on the price r of the good sold. Usually platform determines
the commission percentage γ. The price of the good r can be assigned by the seller or
determined through an auction (e.g., as on eBay). I assume that prices of goods offered
on the platform follow a distribution R with average r.
Possible impact of the introduction of payments between market sides can include
(partial) neutralization of indirect network effects. If sellers determine the prices themselves, they can influence the allocation of fees. Imagine that eBay decides to charge 10%
instead of 5% for successful sales. Sellers could than increase the price by 5% shifting all
the fees to the buyers. Therefore, the number of buyers would go down in equilibrium.
On a two-sided market, where the intermediary controls prices, she could keep the prices
as they are so that the sellers are to carry the extra fees.
The fact that the intermediary can determine the allocation of fees is central for a
market to be two-sided. Therefore, payments between the market sides can potentially
transform a two-sided market into a one-sided market. Usually there are some more
factors that prevent sellers from full neutralization of the indirect network effects. These
can be for example membership fees that are difficult to compensate for, or price steps
requirements for the goods.15

4.3

Review process and quality of participants

As was mentioned before, the utility of the one market side depends on the number of
participants on the other market side. Besides the amount of participants, also their
quality might play a role. One of the most prominent examples, where quality of participants is crucial, are partner search agencies. Such agencies as Parship.de or Elitepartner.de charge high membership fees. This is rather not due to the cost they have, but
serves as a signal: somebody who is able to pay such a high fee is probably rich and is
serious about his partner search. Many partner search agencies conduct checks of the
potential participants and might exclude somebody even though he is willing to pay the
fees. One more example of quality requirements on two-sided markets comes from the
15
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computer console and game industry. Game developers pay high royalties to the game
console producers. This is (at least partially) to ensure that low-quality games are not
profitable.16
So far development of the two-sided market theory concentrated on the pricing decision as Hagiu mentions:
“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.” —
Hagiu (2009, p. 2)
Hence, quality of participants is an important parameter that can play a crucial role
for many platforms. Damiano and Li (2007, 2008) were among the first to discuss quality
of participants. They consider matchmakers who induce self-selection of the participants
through fee variation. Damiano and Li (2007) consider a duopoly, where two platforms
offer different prices. Since we consider a monopoly case and look for the quality impact
inside one platform, let us devote ourselves to the two most relevant models by Hagiu
(2009) and Jeon and Rochet (2010).
One possibility to restrict access to the platform is to introduce a lower bound for
the quality of participants and to exclude from the platform all participants who end up
below this boundary. This is how Hagiu (2009) and Jeon and Rochet (2010) proceed.
Hagiu (2009) has partner search agencies in mind when he considers quality requirements.
He argues that quality sensitivity is not the same for both market sides. Usually, one
market side is not as sensitive as the other, for example, men are told to be less “picky”
about women than women about men. Hagiu assumes that benefits of one side (W )
depend not only on the number of available participants on the other side (M ), but also
their quality. Hagiu (2009) begins by modeling quality as a continuous distribution with
a lower bound as minimum required quality.
This model is based on membership fees, it does not include usage fees. But it
considers both membership and usage benefits assuming that for the side W both of them
depend on the average quality of participants on the side M . In the following Hagiu
(2009) writes profit function of the platform as a function of the minimum quality.17
Then he specifies quality distribution as Bernoulli distribution and separates cases where
16
17

Hagiu (2009, p. 1).
Cf. Hagiu (2009, p. 8).
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membership benefit depends on the average quality from those where usage benefit
depends on the average quality. The main result of the analysis is that these is a tradeoff between quality and quantity, so that the effect on the platform profit is ambiguous.
Jeon and Rochet (2010) interpret scientific journals as two-sided markets. They
argue that journals are platforms which connect writers who want to publish their papers
and readers who want to read them. Quality of papers is the crucial parameter that
determines the price (and the reputation) of the journal. Quality of articles is determined
in a review process whereby it is compared with the minimum required quality. Jeon and
Rochet (2010) assume that only usage benefit depends on the quality on a linear basis.
Apart from that they proceed similar to Hagiu (2009) assuming Bernoulli distribution
for the papers.
Bernoulli distribution implies that all participants are divided into two groups, those
with high quality qH and those with low quality qL . Also for other platforms like Apple’s
AppStore distinguishing between two categories seems to be appropriate. After developers submit their apps for review Apple divides them in two groups: the first part is
approved and can be distributed over the AppStore, the second part gets rejected and
does not obtain access to the app platform. Sometimes quality is perceived as a subjective characteristic. Apple claims to reject only apps which contain malware, viruses,
errors, does not do what they promise in the description or are repetitive to the apps
already available on AppStore.18 Apple accepts most apps that pass these criteria and
leaves it to their customers to decide on the usefulness of the apps, to rate and to provide
evaluations for the apps.19
I adopt the approach from Hagiu (2009) and Jeon and Rochet (2010) and integrate
quality preference for one customer side. Furthermore, I assume a Bernoulli distribution
for the quality of participants. The population of sellers S is separated into two groups:
there are νN S high quality (qH ) and (1 − ν)N S low quality (qL ) participants. The
platform can choose, which share of each group it wants to accept (βH , βL ) ∈ {0, 1},
whereby only two cases are to be considered: The platform can choose βH = 1, βL = 1
accepting all participants, or βH = 1, βL = 0 excluding low quality participants. The
average quality is determined by the following equation:
q(βH , βL ) =

νβH qH + (1 − ν)βL qL
.
νβH + (1 − ν)βL

(12)

This will be taken into account in section 6.
18
19

For exact description of the review rules compare http://developer.apple.com/appstore/.
One more possibility to ensure high quality consists in reviewing of sellers instead of products. This

is how Nokia’s Ovi Store for app distribution proceeds. They license developers instead of apps.
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4.4

Adjustments for the number of interactions

As was mentioned in the previous section, the assumption that each participant on the
one market side interacts with each participant of the other market side exactly once
is highly unrealistic for many platforms. That would mean for example, that each of
125,000,000 iPhone owners would buy or download each of 300,000 available apps.20
This would result in 37,500,000,000,000 downloads instead of registered 7,000,000,000
downloads. Similar examples are available for other platforms like Amazon or eBay.
In order to take into account that the number of interactions is much lower than the
power set of the number of participants on both market sides I introduce two adjustments. I assume that the interaction decision is a two-step process: The first step is
scanning of possible interaction partners by the buyers, the second step is the choice of
the partner(s) from the scanned amount. The first step leads to reduction of the number
of potential partners from N S to f (N S ). f is supposed to be differentiable and have
an inverse function.21 Then the second step follows, where the buyer decides to either
interact with the seller of not. This decision is reflected through the probability variable
X ≡ E[x(b, a)] with x(b, a) ∈ [0, 1] the probability of interaction.22
Hence, the total number of interactions for a participant from the side B amounts to
Xf (N S ). And the total number of interactions is XN B f (N S ) as shown in figure 2. The
number of interactions per seller is given by the total number of interactions divided by
the number of sellers:
XN B f (N S )
.
NS

4.5

(13)

Segmentation of participants

On two-sided markets, two distinct groups of customers interact with each other. But
the differences can occur not only between the market sides but also inside of them. To
use app platforms again as an example, users might be differentiated according to the
number of apps they download or according to the revenue they induce. App developers
might be divided into private, enterprise and non-profit (e.g., universities). These kinds
of segmentation becomes relevant for the platform if it is possible to charge participants
from the different segments different prices. And this is exactly what, for example,
20

All numbers as of November 2010, see 148apps.biz.
For example, a function from the family of Sigmoids would be suitable, like the logistic function
1
x
f (x) = 1+exp
. For some platforms root functions might provide
x or an algebraic version f (x) = √
21

1+x2

a suitable approximation.
22
Rochet and Tirole (2006) suggest to introduce X to “prune” the power set. But if X is introduced
without f , then the number of interactions is still proportional to N B N S . Real world applications
suggest that this is seldom the case. Following the law of diminishing marginal utility the increase from
100 to 200 participants will have much more impact than increase from 100100 to 100200 participants.
Therefore, I propose to add f that would reflect this.
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Figure 2:

NBf(NS)

XNBf(NS)

Sketch of the power set N B N S and the reduction to N B f (N S ) and

XN B f (N S ).

Apple does: they distinguish between different kinds of developers and charge different
membership fees. On the other hand, the users pay the same prices for the apps and
also the same fees to the platform, no matter to which segment they belong. So on the
user side no segmentation occurs.
Following this example I introduce segmentation of participants for the sellers’ market
side. I assume that it is possible to divide all sellers into L groups, so that N S =
PL
S
S
S
k=1 Nk . Furthermore, membership fees Ak , membership utility Bk and the production
cost Tk are assumed to be different between the segments. Also membership costs for the
platform CkS could vary, since different customer groups can require different customer
service intensity, and so on. The remaining parameters are assumed to be the same.

5

Utility and profit functions for the unified model

In this section I introduce the key equations for the unified model. I consider first sellers’,
then buyers’ utility function. Finally, the equation for the platform profit follows.

5.1

Sellers’ utility equation

To model developers it is sufficient to construct their utility equation. Developers have
two sources of benefit: the one depends on the number of interactions, the other does
not. Benefit per interaction bS was mentioned before. It corresponds to the cost per
interaction aS . Furthermore, there are payments between market sides t = γr. These
components have to be weighted with the number of interactions per seller. As was
13
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mentioned in the previous section, the number of interactions per seller equals

XN B f (N S )
,
NS

derived from the total number of interactions divided by the number of sellers. All these
components are assumed to be equal over different segments.
Membership utility BkS does not depend on the number of interactions, as well as
membership fee ASk and production costs TkS . Membership utility is a benefit that the
market participant obtains, even if he does not interact with the other market side. It can
stem, for example, from the respect and recognition by other people (e.g., it was fancy
to be an “Apple developer” — even if one has never sold any apps over the AppStore).
We also assume that the seller incurs some kind of costs TkS . These can be, for example,
production cost or development cost.
Membership-related parameters are assumed to be different for the different segments. Hence, also the utility equations must depend on the segmentation:
UkS = (BkS − ASk − Tk ) + (bS − aS + γr)

XN B f (N S )
.
NS

(14)

Clearly, only sellers with positive utility will participate in the platform. Key differences between the sellers’ utility function in the canonical model and in the unified
model are: First, we take into account membership fees ASk , membership benefits BkS and
production costs Tk , which differ depending on the market segment, then we introduce
commission payments γr between market sides, and finally, we implement adjustments
f and X for the number of interactions per seller. The main structural differences that
would influence mathematical handling are the additive term (BkS − ASk − Tk ) and the
more complex expression for the number of interactions per seller

5.2

XN B f (N S )
.
NS

Buyers’ utility equation

Similar to the sellers’ utility equation, also the buyers’ utility equation contains parts
that are dependent and parts that are independent of the number of interactions. The
dependent part includes benefit per interaction bB , fee per interaction aS and payment to
the seller γr. Benefit bB is assumed to depend on the average quality of sellers: bB = αq.
Number of interactions per buyer is calculated as the total number of interactions divided
by the number of buyers resulting in Xf (N S ).
There are also two membership-related components B B and AB . Membership benefit
B B does not depend on the number of interactions and can arise from the potential ability
to use the platform. Membership cost AB is the fee that buyers pay to the platform
upfront.
Putting all these parameters together we obtain the following equation:
U B = (B B − AB ) + (αq − aB − γr)Xf (N S ).

(15)

Again, key differences to the canonical model are the membership benefit B B , the
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membership fee AB , modeling of the usage benefit bB as proportional to the average
quality q of participants on the sellers’ side, introduction of payment between market
sides and adjustment of the number of interactions per buyer from N S to Xf (N S ).

5.3

Platform profit function

For the platform we consider its profit function. The platform charges both customer
groups for usage and for membership. The part that does not depend on the number
of interactions includes membership fees minus cost on the buyers’ side (AB − C B )N B
P
S
S
S
B and
and membership fees of the sellers’ side over all segments:
k (Ak − Ck )Nk . C
CkS are costs for the platform that do not depend on the number of interactions. Here
it is taken into account that sellers are divided into groups, for which membership fees
and costs can be different.
The part of the profit which depends on the number of interactions looks similar to
that of the canonical model including the sum of usage fees aB and aS diminished by
the usage costs c and multiplied by the number of interactions XN B f (N S ). Altogether
we obtain the following profit function:

π = (AB − C B )N B +

X

(ASk − CkS )NkS +

B

B

B

= (A − C )N +

(aB + aS − c)XN B f (N S )

k

k

X

X

(ASk

−

CkS )NkS

B

S

B

S

P

+ (a + a − c)XN f (N )

k

= (AB − C B )N B +

X

(ASk − CkS )NkS + (aB + aS − c)XN B f (N S ).

k

NkS
NS
NkS

NS
(16)

k

Main changes for the platform profit function are the altered expression for the
number of interactions and integration of the membership fees that leads to the two
P
additive terms (AB − C B )N B and k (ASk − CkS )NkS .

6

Solution for the unified model

This section is devoted to the profit optimization of the platform. I discuss first how to
build the tariffs and to determine aB , aS , AB and ASk . Subsequently I cover the decision
on the quality review from the platform point of view.

6.1

Optimal prices

The goal of the platform is to maximize its profit π under the constraints U B ≥ 0 and
U S ≥ 0. Hence, we have to determine the optimal aB , aS , AB and ASk . I apply the
method used by Rochet and Tirole (2003) which was introduced in section 3. In order
to be able to do so I have to bring π in the following form:
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π = (pB + pS − c)DB DS .

(17)

Before we proceed notice that Ai and ai are not independent. That is, if one part of
the tariff, for example Ai , is fixed, the other part of the tariff ai cannot vary arbitrary.
That implies that the platform can choose between high Ai combined with low ai or
another way around. It is possible to build so called average prices pB (aB , AB ) and
pSk (aS , ASk ) that include usage fees and a share of the membership fees. One important
consequence is also that a set of optimal combinations of Ai and ai can exist. Mathematically it follows from the fact that usage of pB (aB , AB ) and pSk (aS , ASk ) instead of aB ,
aS , AB and ASk reduces the number of equation from L + 3 being
∂π

= 0 and

∂AS
k,k=1...L

∂π
∂aS

∂π
∂AB

= 0 and

∂π
∂aB

= 0,

= 0 to L + 1. The lack of unambiguity can be considered a

problem, as Reisinger (2010, p. 1) points out.23 Still, since this approach necessary from
the mathematical point of view, we will follow it.24 We will introduce average prices and
adjust the equation 16 so that it resembles equation 17. First of all we complement all
terms so that we can factor out N B f (N S ):

π = (AB − C B )N B +
= (AB − C B )N B
B

S

X

(ASk − CkS )NkS + (aB + aS − c)XN B f (N S ) =

k
f (N S )

f (N S )
B

+

X

(ASk − CkS )NkS

k

N B f (N S )
+
N B f (N S )

S

+ (a + a − c)XN f (N ) =
=

NkS
(AB − C B ) X S
S
)
−
C
+
(A
+ aB X + aS X − cX
k
k
f (N S )
N B f (N S )

!

X
NkS
− CB)
S
S
S
)
−
C
+
a
X
+
(A
− cX
k
k
f (N S )
N B f (N S )

!

N B f (N S ) =

k

=

B

a X+

(AB

N B f (N S ). (18)

k

Then we define the average prices pB and pS that the platform charges per interaction
including the share of the membership fees and the usage fees:
23

Reisinger (2010, p.1):“[The] widespread use of two-part tariffs in two-sided markets naturally begs

the question what the implications of this form of price discrimination on the profits of competing
platforms and on the welfare of the two sides are. However, as first pointed out by Armstrong (2006),
the answer to this question appears to be problematic. He shows that when platforms compete in twopart tariffs, a continuum of equilibria exists, each one with a different profit and surplus for both sides.
This causes major problems on the predictive power of such models. The reason for this multiplicity
is that, given the prices of the rival, a platform receives the same profit via different combinations of
the fixed and the per-transaction fee. In particular, an agent is indifferent between paying a high fixed
fee but a small per-transaction fee and a low fixed fee but a high per-transaction fee. Therefore, these
combinations attract the same number of agents and a platform obtains the same profit. Since this holds
for both platforms, a tremendous multiplicity of equilibria emerges.”
24
Reisinger (2010) suggests an approach to solve this ambiguity by introducing heterogeneity in a
duopoly market.
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(AB − C B )
,
f (N S )
X
pSk ≡ aS X +
(ASk − CkS )

p B ≡ aB X +

k

(19)
NkS
.
N B f (N S )

(20)

Whereby we have to take into account, that pS1 ,...,pSL can differ for different segments.
Rochet and Tirole (2006, p. 661) provide a different definition for pB and pSk , since
they add the component E[bi x(b, aB ) + ti (b, aB )]. This leads to the introduction of
v(aB ) = E[(bB + bS − c)x(b, aB )] in order to compensate for that. From my point of view
it is possible to avoid this, constructing the equations as shown in equations 19 and 19.
Subsequently we insert the average prices into the equation 18:
π = (pB +

X

pSk − cX)N B f (N S ).

(21)

k

or with DB (pB , N S ) ≡ N B and DS (pS , N B ) ≡ f (N S )
π = (pB +

X

pSk − cX)DB DS .

(22)

k

Since we have managed to bring the platform profit equation into the same form
as in the canonical model, we can set out to solve it with help of the same methods.
Similar to the canonical model we transform the function with help of logarithm, then
differentiate and set the result zero:
log π = log(pB +

L
X

pSk − cX) + log N B (pB ) + log f (N S (pS )),

(23)

k

∂N B 1
1
∂(log π)
=
+
≡ 0,
P
S
∂pB
∂pB N B
pB + L
k pk − cX

(24)

∂f (N S ) ∂NkS 1
∂(log π)
1
=
+
≡ 0.
P
S
∂pS
∂NkS ∂pSk f (N S )
pB + L
k pk − cX

(25)

Since sellers are divided into L segments, we obtain a system with L + 1 equations.
The first summands are identical, so we can set the following equal:
∂N B 1
∂f (N S ) ∂NkS 1
=
.
∂pB N B
∂NkS ∂pSk f (N S )

(26)

The price elasticities are defined as follows:
∂N B pB
,
∂pB N B
∂N S pS
ηkS = − Sk kS , mit k ∈ [1, ..., L].
∂pk Nk
ηB = −
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(27)
(28)

From that we obtain:
ηB
∂N B 1
=
−
,
∂pB N B
pB
S
∂NkS
S Nk
=
−η
, mit k ∈ [1, ..., L].
k
∂pSk
∂pSk

(29)
(30)

Now we insert the equations 29 and 30 in the equation 26 and obtain a system with
L equations:
η1S ∂f (N S ) N1S
ηB
= B,
S
S
S
p
p1 ∂N1 f (N )
..
.
ηkS ∂f (N S ) NkS
ηB
,
=
pB
pSk ∂NkS f (N S )
..
.
ηLS ∂f (N S ) NLS
ηB
=
.
pB
pSL ∂NLS f (N S )
One more equation follows from the equation 24 together with the equation 27:
pB +

S
X

pSk − cX =

k

pB
.
ηB

(31)

Altogether we obtain a system with L + 1 equations and L + 1 unknown variables.
This system is the pendant to the solution Rochet and Tirole (2003) provide for the
canonical model (cf. proposition 1 in section 3). There are two crucial differences: the
first is that due to the segmentation of sellers into L groups we obtain L + 1 equations
instead of 2, the second is that the ratio of the average prices is not simply equal to
the price elasticities anymore, but there are correction factors. These differences occur
due to the introduction of the two new parameters, namely sellers segmentation and
adjustment of the number of interactions. If we would set L = 1 and f = 1, we would
obtain the same solution as was given for the canonical model in section 3.
Further differences between the canonical model and the unified model would appear
if we would solve the system of equations. At this point membership fees AB and AS ,
payment between customer groups γr and the average quality of sellers would emerge.
We put the so far solution to record in the following proposition:
Proposition 2. The average prices for a two-sided market with segmentation of one
market side, with the tariffs consisting of usage and membership fees and the adjusted
amount of interactions written as XN B f (N S ) are given by the following system of equations:
18

ηB
η1S ∂f (N S ) N1S
,
=
pB
pS1 ∂N1S f (N S )
..
.
ηkS ∂f (N S ) NkS
ηB
=
,
pB
pSk ∂NkS f (N S )
..
.
ηLS ∂f (N S ) NLS
ηB
.
=
pB
pSL ∂NLS f (N S )
and
pB +

S
X

pSk − cX =

k

pB
.
ηB

(32)

It is easy to see that the result of this equation system yields the average prices
pB , pS1 , ..., pSL . But what the platform is looking for are the tariffs, that is, aB , aS ,
AB , AS1 , ..., ASL . This is the standard approach in the literature, to provide the equation system for pB , pS1 , ..., pSL .25 To determine aB , aS , AB , AS1 , ..., ASL the values for
pB , pS1 , ..., pSL are to be plugged in into the equations 19 and 20. And it requires definition and incorporation of demand functions DB (pB ) and DS (pS ) from the utility
functions that we have discussed above.

6.2

Profitability of the quality review of participants

Besides the optimal price setting and allocation we have to determine the optimal quality
of participants. As was mentioned in section 4, there are only two possibilities: either
the platform restricts access to the market place allowing only high quality sellers to
participate, or the platform permits all sellers to participate not depending of their
quality. In the first case there should be a review process in place. We assume that
the launch of the review process costs K and that no variable cost is incurred. We
also assume that in course of the review process quality of participants can be perfectly
observed, that is, no mistakes regarding quality estimation occur. If quality review
process is installed, then the average quality of participants q equals qH , since only high
quality sellers are allowed to participate:
q(βH = 1, βL = 0) =

νβH qH
νβH qH + (1 − ν)βL qL
=
= qH .
νβH + (1 − ν)βL
νβH

(33)

If no quality review process is installed, no investment is necessary. But then all
sellers who are willing to pay the fees get access to the platform. Average quality of
participants is then given by the average of Bernoulli distribution with βH = βL = 1:
25

Compare Armstrong (2006), Rochet und Tirole (2006).
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q(βH = 1, βL = 1) =

νβH qH + (1 − ν)βL qL
= νqH + (1 − ν)qL .
νβH + (1 − ν)βL

(34)

The platform profit function is as follows:

π(νqH +(1−ν)qL ) = (AB −C B )N B +

X

(ASk − CkS )NkS +(aB +aS −c)XN B f (N S ), (35)

k

and the utility functions for the platform sides yield:

U B (νqH + (1 − ν)qL ) = (α(νqH + (1 − ν)qL ) − aB − γr)Xf (N S ) + (B B − AB ), (36)
UkS (νqH + (1 − ν)qL ) = (bS − aS + γr)

XN B f (N S )
+ (BkS − ASk − Tk ).
NS

(37)

In order for the quality review process to be installed, it must yield higher profit compared to the base case without quality review. Hence, these equations build a reference
point for the quality review.
To determine the profit in the quality review case we have to consider what changes
if it is introduced — apart from the average quality. Firstly, for the buyers their benefit
per interaction bB increases due to the proportionality between benefit per interaction
and the quality bB = αq. Secondly, the number of available sellers goes down from N S
to νN S . If we assume that the membership fees do not change for both market sides,
then the platform has to compensate for the loss of profit through increase in usage fees
B to N B . If quality
from aB to aB
H or through increase of the number of buyers from N
H

review process is installed, then the profit equation is as follows:

B
π(qH ) = (AB − C B )NH
+

X

S
B
S
(ASk − CkS )νk NkS + (aB
H + a − c)XNH f (νN ) − K, (38)

k

with νk being the share of high quality participants among the segment NkS and
P
ν = k νk . This allows us to take into account the case when there is a correlation
between the segmentation and the quality of participants. The utility functions for
buyers and sellers can be written as described below:

S
U B (qH ) = (B B − AB ) + (αqH − aB
H − γr)Xf (νN ),

UkS (qH ) = (BkS − ASk − Tk ) + (bS − aS + γr)

XN B f (νN S )
νN S

(39)
.

(40)

After we have derived the equations for the platform profit with and without quality
review, we can compare them. If π(qH ) − π(νqH + (1 − ν)qL ) ≥ 0 than it is profitable to
introduce quality review:
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π(qH ) − π(νqH + (1 − ν)qL ) =
X
B
S
B
S
= (AB − C B )NH
+
(ASk − CkS )νk NkS + (aB
H + a − c)XNH f (νN ) − K−
k
B

B

B

− ((A − C )N +

X

(ASk − CkS )NkS + (aB + aS − c)XN B f (N S )) =

k
B

= (A − C

B

B
)(NH

− N B) +

X

B
S
(ASk − CkS )(νk − 1)NkS + aB
H XNH f (νN )+

k
B
+ (aS − c)XNH
f (νN S ) − K − (aB + aS − c)XN B f (N S )).

(41)

Using this equation we can obtain the value for aB
H that suits the condition π(qH ) −
π(νqH + (1 − ν)qL ) ≥ 0:

aB
H

P
B) +
S
S
S
(AB − C B )(N B − NH
k (Ak − Ck )(1 − νk )Nk + K
+
≥
B f (νN S )
XNH
− (aS − c) +

(42)

(aB + aS − c)N B f (N S )
.
B f (νN S )
NH

B
At the same time, aB
H must suit the utility condition U (qH ) ≥ 0. Hence,

aB
H ≤

(B B − AB )
+ αqH − γr.
Xf (νN S )

(43)

The two inequalities 42 and 43 yield the conditions for the appropriate aB
H . Three
cases are possible:
1. The upper bound equals lower bound, then exactly one solution for aB
H exists;
2. The upper bound lies above lower bound, then a set of feasible values for aB
H exists,
the highest should be taken to maximize profit;
3. The upper bound lies below lower bound, then no solution exists.
Based on the outcome of these comparisons the platform can decide whether it should
introduce quality review process or not.

7

Case example: app platforms

In this section I provide an example of how the unified two-sided model can be used
to model app platforms. “App platforms” are software distribution platforms for mobile devices like smartphones or tablets. They have gained popularity after Apple had
launched its AppStore in 2008. Hence, our monopoly model can be applied to the time
period, where AppStore was the only strong platform on the market. But although the
advantage of AppStore seemed to be incontestable, other app platforms like Google’s
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Android market managed to enter the market and achieve high popularity.26 Also other
platforms try to follow Apple and Google, forming coalitions and trying to create niche
markets. These developments provide interesting avenues for further development of the
unified two-sided market model and its applications.

7.1

Introduction to app platforms

App platforms are a special form of electronic markets. Via app platforms software developers can distribute their software applications (apps) among users of mobile devices
like smartphones or tablets. App platforms can act as an intermediary connecting the
two market sides, as an infomediary providing information about the market participants
or as a certifier verifying identity or controlling quality of the market participants.27
Apple’s AppStore and Google’s Android market are probably the most well known
app platforms. Actually, there are many more app platforms than these two — and
some of them were founded as early as 1999.28 The launch of AppStore has changed
the mobile phone industry in practically all dimensions.29 After 3 year in the market
there are 425,000 app available in the AppStore. The number of downloads exceeds
14,000,000,000.30
A lot of companies are trying to replicate AppStore’s success. Among them are
native (to the operating system) platforms like Google’s Android, RIM’s App World
and Nokia’s Ovi Store, smartphone manufacturers like Samsung, LG or SonyEricsson,
mobile network operators like Verizon, Vodafone or Telekom. Native platforms have the
highest impact on the industry so far, and they tend to be larger (in terms of available
apps and downloads). Figure 4 in appendix provides an overview of the key native app
platforms.
Since other app platforms were very small compared to the AppStore, the unified twosided market model for monopoly platform can be applied to the time period between the
launch of AppStore in July 2008 and the launch of Android market (the second biggest
app platform) end of 2008. In the following we will discuss how the unified two-sided
market model can be applied to model app platforms.
26

Cf. comScore Reports (07.03.2011).
Cf. Belleflamme and Peitz (2010, pp. 607-676).
28
For example, Handango provides apps for mobile phones since 1999. But it was not until the
27

AppStore appeared that the app platforms have gained momentum. Several hypotheses can be provided
to explain why it was not before 2008 that app platforms have gained momentum, for example, usability
(size of screen), connectivity (3G and 4G coverage) or the hardware price could have contributed to the
app platform development.
29
Cf. for example the remark in the Financial Times (13th march 2009): “The runaway success of
Apple’s iPhone App Store, the online site where iPhone and iPod Touch owners can download free or
cheap software for their devices, has transformed the mobile software marketplace.” or the remark by
Steve Jobs, CEO of Apple (October 2009): “The App Store is like nothing the industry has ever seen
before in both scale and quality.”
30
Cf. Apple Keynote Address at the Worldwide Developer Conference in June 2011.
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7.2

Structure and operations of an app platform

Before we can devote ourselves to the modeling we have to discuss how an app platform
operates and which parameters must be involved in the mathematical analysis. In figure
3 the key participants of app platforms and the interactions between them are sketched.
There are developers, an app platform and users. Before a developer can start to program
an app, she has to sign up with the platform. Some platforms charge membership fees
for that, which can vary for private developers, enterprises and non-profit organizations.
In return, developer gains access to the Software Development Kit and other tools.

Submit apps

Review

AppStore

Search and download

Revenue
Sharing

Pay, rate

Developers

Users

Figure 3: Sketch of the key participants of an app platform and interactions between
them (here exemplified by AppStore).
McKinsey & Company

| 92

Developers write apps, which they submit to the app platform. In general, they
are entitled to choose app prices themselves.31 Some platforms conduct quality reviews
before they make apps available to users (e.g., AppStore), some do not (e.g., Android
market). If apps are accepted, the platform “publishes” them, that is, the apps become
available to the users. Users may search and download the apps. Depending on the
platform 20-60% of submitted apps are gratis.32 The share of gratis apps among the
downloaded apps amounts to 80%-90%.33 Payment process in case of non-free apps
occurs through the platform. Users may also rate the downloaded apps and provide
31

Some platforms restrict prices to certain values like USD 0.99, 1.49, 1.99 and so on.

There is also a new development regarding app prices:
another model whereby it determines app prices itself (cf.

since March 2011 Amazon offers
http://business.chip.de/news/

Amazon-Android-App-Store-oeffnet-fuer-Entwickler_46573233.html).
32
Cf. report by Distimo (Juli 2010).
33
Cf. report by Gartner (Dezember 2009).
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reviews for them.
Developers obtain their share of the revenues from the platforms (usually around
70%). So there are payments between users and developers. The remaining 30% is
the commission of the platform. Apart from that users pay for the mobile phones and
probably some part of this payment is due to the app platform usage. This completes
the circuit of interactions.

7.3

Application of the unified two-sided market model

We begin with the explanation of how the operations of an app platform can be reflected
in two-sided model parameters. Then we show how utility and profit equations can be
adjusted. The parameters of the unified two-sided market model can be interpreted as
follows:
• aB , aS — usage fees per download for users and for developers. Total usage fee
a = aB + aS is the commission the platform obtains. It is not quite obvious, how
it is divided between developers and users, whose welfare is affected in which way.
But since developers have the power to adjust the app prices so that a = aB and
aS = 0, we will assume that they do so.
• AB , ASk — membership fees for users and developers. For the users it can be
interpreted as a part of the mobile device cost. For developers it is the fee that they
pay for access to the tools and participation on the platform. It does not depend
on the number of downloads. We take into account that developers from different
groups (private, enterprise or non-profit organization) pay different membership
fees.
• bB , bS — benefit per download. For users we assume that usage benefit depends
on the average quality of apps bB = αq with α = const, α > 0 and q = E(Q) =
P
i∈I qi wi . Usage benefit for developers can stem from other revenues but payment
from users (e.g., advertising) or from non-monetary sources (e.g., recognition from
peers). The last source is probably zero for the majority of developers, especially
for enterprise developers.
• B B , BkS — benefit from participation in the platform, it does not depend on the
number of downloads.
• c — costs per download for the platform.
• C B , CkS — cost of membership for the platform, can come from service requirements. We assume that membership cost can vary among developer segments.
• pB , pS — average prices consisting of usage fees and a proportional share of membership fees.
24

• p = pB + pS — total average price that the platform charges per interaction.
• γr — payment from users to developers.
• r — app price with distribution R and average r.
• γ — share of app price that developers obtain. The remaining (1 − γ)r obtains
the platform. It follows: a = aB = (1 − γ)r.
• q — quality of an app with distribution Q. We assume Bernoulli distribution for
the app quality. Average quality if then given by q(βH , βL ) =

νβH qH +(1−ν)βL qL
νβH +(1−ν)βL .

• η = η B + η S — price elasticity of demand.
• N B = DB (pB ) — number of users.
• N S = DS (pS ) — number of developers.
• XN B f (N S ) — adjustments of the number of interactions.
• x(bB , bS , aB ) ∈ [0, 1] with X ≡ E[x(b, aB )] — the probability of download of
scanned apps.
• f — correcting function for the number of downloads (differentiable, invertible).
• Segmentation of developers: ASk , BkS , CkS und NkS , with k = 1, ..., L.
Using these parameters we can now construct the following equations for developers,
users and platform profit:
XN B f (N S )
,
NS
U B = (B B − AB ) + (αq − r)Xf (N S ),
X
π = (AB − C B )N B +
(ASk − CkS )NkS + ((1 − γ)r − c)XN B f (N S ).
UkS = (BkS − ASk − Tk ) + (bS + r)

(44)
(45)
(46)

k

Solution of this system is basically the same as in section 6. For a given demand
function and benefit values we could determine the prices, that is, fee allocation to the
market sides. Using our methodology from section 6.2 we could also determine whether
quality review system would be profitable for the app platform.
It would be an interesting research thrust to test this model empirically and to
compare results with the AppStore performance and strategy in 2008. Another research
area, that would be especially interesting from the applied point of view, it to model
competition over time and to analyze the battle between AppStore and Android Market.
One more interesting question is that of the competition and coalitions between less
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dominant app platforms, like the agreement between Nokia and Windows.34 Modeling
of these phenomena provides promising avenues for future research in two-sided market
theory and applications.
Some limitations can be named for the application of the two-sided market models.
For example, it is possible to find further parameters like branding or interdependence
between software and hardware, that might influence app platform strategy and performance. It can be an interesting topic to model such parameters explicitly. Also, I have
to mention that in the real world it could be difficult to determine demand functions or
to provide values for the price elasticities. Then assumptions and estimations have to
be made. They can be revised later and the fees can be adjusted accordingly.

8

Discussion and conclusion

This paper contributes to the theory of two-sided market models. Departing from the
canonical two-sided market model by Rochet and Tirole (2003) for a monopoly platform
with usage fees, we have considered possible extensions for this model. Some of them
were new and some were already discussed in the literature. The prevalent parameters
included membership fees (Armstrong (2006), Rochet and Tirole (2006)), payments between customer groups (Rochet and Tirole (2006)) and quality review of participants
(Hagiu (2009), Jeon and Rochet (2010)). The new extensions were segmentation of
participants and adjustments for the number of interactions between customer groups.
Subsequently we have integrated all these parameters into one model. The main value
of the unified model is that it allows to consider all parameters simultaneously. Using
the methodology from Rochet and Tirole (2003, 2006) and Armstrong (2006) we have
derived a solution for the new model. The solution is a general case of the underlying
models, so the price level equation resembles Lerner’s index and the allocation of fees
is proportional to the price elasticities up to a certain factor. Key differences compared
to Rochet and Tirole (2003) include increased number of equations due to segmentation
and correction terms for the proportionality of fees to the price elasticities.
The resulting model with a new combination of parameters allows us to improve
modeling of two-sided market platforms with the following features: there are usage and
membership fees, as well as payments between market sides, quality of participants is
crucial, segmentation is present and the number of interactions cannot be approximated
as the power set of the participant number. Amazon, eBay or Apple’s App Store are
prominent examples of this kind of markets.
Finally, we have discussed an example of how unified two-sided market model can
be used to model app platforms — software distribution platforms for mobile devices
34

Cf.

http://business.chip.de/news/Nokia-In-Zukunft-voll-auf-Windows-Phone_47237534.

html.
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like smartphones or tablets. After a short description of the app platform operations we
have seen how parameters of the unified two-sided market model can be interpreted to
reflect the structure of app platforms.
The limitations of the model at hand are that while many important parameters were
integrated into it, there are many more parameters that can be useful for the description
of the real-world two-sided markets. For example, if we could include such parameters as
non-monetary incentives, overall strategy of the platform, or path dependence, the model
would probably reflect the real-world two-sided markets even better. The integration of
these parameters can be seen as future research opportunity.
Further development opportunities for this model include introduction of competition, integration of market development over time and empirical test of the model.
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Figure 4: Native app platforms.
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