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Abstract. Purpose. The study is aimed at defining the nature of platforms in multi-sided markets in order to find the 
price optimization model for platform’s goods and services. Methodology. The article used general scientific and 
special research methods. The generalization of the main methodological approaches to the study of the essence of 
multi-sided markets, the identification of factors affecting the platform’s pricing strategy were based on the methods 
of dialectics, scientific abstraction, and systemic analysis. The basis of the study of the essence of “platforms” was laid 
on the use of the following methods: analysis and synthesis, induction and deduction, generalization. Economic 
and mathematical modeling, scientific abstraction, systemic structural analysis contributed to the development 
of our own model of the optimal strategy for choosing the price of goods and services by platforms. Findings.  
The article defines factors that affect the pricing of platform’s goods and services. An economic and mathematical 
model has also been developed to determine an optimal strategy for choosing the price in terms of Nash equilibrium. 
There have been identified three main factors, which produce the most significant impact on the price of goods 
and services of platforms: marginal costs; rate of return of another product is being implemented by the platform; 
elasticity of demand and price. Practical implications. In the conclusions, not only the advantages but also the 
limitations of the proposed economic and mathematical model have been pointed out, which can be addressed in 
further studies and implemented into specific living model of economic decisions while price optimization model 
for platform’s goods and services in multi-sided markets. Originality/value. The article is generalizing the previous 
experience within the niche of price optimization model. Also authors have developed their own economic and 
mathematical model of the optimal strategy for choosing the price for the platform’s products or services, which 
enabled us to identify its dependence on 3 main factors: marginal costs, rates of profitability of other products sold 
by the platform, elasticity of demand and price. These results can be overcome in future studies. The results and 
conclusions have been done by the authors and are totally original.
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1. Introduction
The service sector is becoming increasingly important 

the multi-sided markets, trends and inconsistencies 
of their formation and development being even more 
relevant in the context of the forward-going information 
technology. Intermediary services are taking on 
a dimension by implementing the exchange process. 
Strengthening of globalization processes of the world 
economy leads to the interdependence of business 

entities of different countries and the expansion of 
international trade, which, in turn, eventuates in the 
emergence of new intermediaries – platforms.

Platforms not only provide buyers and sellers with 
the opportunity to interact, increase the efficiency 
of the exchange process between entities of market 
relations, minimize transaction costs, expand the 
product and geographical boundaries of markets, but 
also transform the market structure, generating a new 
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form – a multi-sided market. Such markets as the social 
media market, advertising, retail, taxi service, and rental 
housing markets have been subject to transformation 
due to the constant development of technology. 
Facebook, Google, Amazon, Airbnb, Uber and others 
are prominent examples of such platforms.

Despite the fact that the concept of "multi-sided 
market" has arose recently, this issue, however, has 
already become the subject of scientific debate among 
representatives of European and American economic 
schools. The economic justification of the markets that 
are formed as a result of the platforms was carried out by 
the well-known contemporary economists J. Tirole and 
J. Rochet (2003) in their article “Platform Competition 
in Two-Sided Markets”, where the main subject is the 
platform, and the term “two-sided market” was used for 
the first time. In this work the scientists analyzed the 
essence of two-sided markets, which “are characterized 
by the presence of two distinct sides whose ultimate 
benefit stems from interacting through a common 
platform”. Note that although the name of the category 
“two-sided market” used by J. Tirole and J. Rochet 
(2003) coincides with the name of the phenomenon, 
which was studied by D. Gale and L. Shapley (1964), 
they are different in subjective composition and 
economic content, so they should not be identified.

The economic value of the studies by J. Tirole and 
J. Rochet (2006) is that they have identified new key 
characteristics inherent in two-sided markets by the 
development of information technologies, in particular, 
platforms as structure forming entities, as well as their 
impact on market relations and the economy as a whole.

In the works by J. Tirole and J. Rochet (2006), the 
platform is a key market participant because it has the 
role of the so-called intermediary, which combines 
groups of market participants, each having its own goals, 
which may be achieved as long as they interact via this 
platform. One of the main features of such markets is 
that the price that must be paid for direct access to the 
platform may differ for each of the groups; however, 
it is the price discrimination that ensures common 
welfare. The determination of the access price depends 
on the degree of difficulty of attracting a group to the 
platform, i.e. one group of participants can partially or 
fully subsidize others. Given the price discrimination, 
the problem of regulating such markets arises, since, 
according to traditional practice, subsidizing in the 
market is considered as a monopoly influence on 
price formation. J. Tirole (2003) recommends the 
development of specific methods for regulating such 
markets owing to the fact that price discrimination 
in multi-sided markets does not reduce, but rather  
increases the general welfare of all participants. 
M. Armstrong and J. Wright (2007) were among the  
first to explore price competition in multi-sided  
markets. Their main contribution was the introduction 
of the term “multi-home” and the development of 

a model for maximizing platform profits in a situation 
where consumers can simultaneously use competitors’ 
digital networks.

An important element to the study of price methods  
for platform competition is the publications by the 
Russian scientists, in particular, A. Shastitko, A. Parshina 
(2016) and A. Kovalenko (2017). Researchers 
substantiate the need to improve the mechanism of 
their state regulation to ensure conditions for the 
development of competition through the prism of 
correlation of research results in the field of multi-sided 
markets, product and geographical boundaries of the 
market, market entry barriers and power of market 
participants.

The theoretical analysis of competition in multi-sided 
markets is provided in the works by I. Ruhmer (2010), 
where, based on the model by M. Armstrong (2006) 
(single addressing model), the probability of collusion 
in the multi-sided market is considered. According 
to the model developed by the scientist, the growth 
of external network has two opposite effects: on the 
one hand, incentives for collusion are growing, but on 
the other hand, they are decreasing. With increasing 
asymmetries in indirect positive network effects, the 
collusion is harder to maintain.

D. Evans and R. Schmalensee (2006) identified the 
main anti-competitive strategies of firms in multi-sided 
markets and, using mathematical modeling, proved the 
inefficiency of using traditional tools to analyze market 
competition.

B. Jullien (2011), H. Halaburda and J. Yehezkel 
(2016) supplemented the study of multi-sided markets, 
considering the behavior of platforms in dynamics. 
The platform, which occupies a leading position in the 
market, will always choose safe technology (since the 
risk of losing market share is quite high), while new 
or outsider platforms will choose radical technology 
(the only way to gain market leadership). The main 
achievement of this study is the substantiation of 
dynamism and speed of leadership change in multi-
sided markets compared to classical ones, as well as the 
intensification of price competition between platform 
firms due to the constant development of innovations. 
However, these findings are valuable for some types 
of multi-sided markets, as there are markets where the 
monopoly maximizes public welfare and the platforms 
hold leadership positions for a long period.

Despite the large number of publications devoted to 
the problems of the formation and effective functioning 
of multi-sided markets, the essence of platforms as key 
subjects of these markets, the researchers have rather 
superficially analyzed pricing issues given the novelty of 
the scientific direction at the current stage, in particular, 
the criteria for choosing a pricing strategy for goods and 
services by using platforms.

One of the first studies on platform pricing is the 
study of a group of scientists led by M. Agrawal (2005). 
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The scientists tried to develop a formula for deter-
mining the platform’s profit when setting optimal  
prices with the help of the computer simulation  
method. The mathematical model proposed by 
scientists provides an estimate of costs based on the 
transaction costs theory. As a result, several criteria for 
effective pricing by platform firms have been identified:
– the price level for each group of participants, which 
ensures maximum profit, depends on the level of costs 
of changing participants in groups (consumers between 
suppliers and suppliers between consumers)
– the rate of outdated information about market 
conditions for each group about another.

Analyzing studies of the platform pricing criteria, it 
is impossible to overlook the work by E. Weyl (2010), 
which combines the development of the mathematical 
model with visualization of real situations. In this work, 
the author develops a platform pricing model, analyzes 
the influence of factors such as customer loyalty to the 
services provided by the platform, the elasticity of the 
tendency to use a digital network at a price. According 
to the given patterns, this model makes it possible to 
compare the market power of various groups of platform 
participants with a view to developing an appropriate 
pricing policy. Using the example of interaction of 
a periodical with readers and advertisers, E. Weyl (2010) 
determines the following pattern: the more regular 
readers there are, the more profitable for a publication to 
lower prices for them and raise prices for advertisers, as 
well as limit the amount of advertisements placed, and 
vice versa – the smaller the percentage of regular readers 
is, the more profitable it is to raise prices for them and 
lower prices for advertisers while increasing the number 
of advertisements placed.

D. Parker, T. Eisenmann, and M. Van Alstyne (2011) 
developed several pricing models for platforms. The first 
of these joint studies concerned the pricing of goods 
and services offered by the platform, taking into account 
the following factors: the ability to take advantage of 
cross-side network effects; user sensitivity to the price 
and quality of goods and services; production costs. 
Another work is “Platform Coverage” (2018), which 
concerns cross-platform interactions and the choice 
of an appropriate pricing strategy. Depending on the 
economic connection of the platforms (“complement 
platforms”, “substitute platforms” or unrelated 
platforms), the authors developed an appropriate 
pricing strategy. If the platforms provide services that 
are complementary, then the price should depend on the 
possibility of a combination of users of these firms. This 
can be achieved by establishing free access to the new 
platform, providing additional services or concluding 
exclusive contracts. If the platforms provide services that 
are interchangeable, then the pricing strategy should 
depend on the differentiation of services. If there is no 
functional connection between them, the possibility of 
saving on diversity will be minimal, which limits the use 

of different pricing strategies, since they will not be able 
to significantly affect the preferences of potential users.

The above mentioned studies became the blueprint 
for new ones devoted to determining the equilibrium 
price in multi-sided markets, in particular S. Sato’s 
(2016) “Freemium as optimal menu pricing”; G. Tan 
and C. Zhou’s (2017) “Price competition in multi-
sided markets”; F. Chen and D. Zhu’s (2018) “Price 
strategy and network-size allocation strategy in a two-
sided monopoly market” and others. For example, 
in their article, G. Tan, C. Zhou (2017) developed 
a model of price competition between platforms 
offering differentiated services in multi-sided markets. 
Taking into account direct and cross network effects, 
the authors improved the discrete choice model in 
order to maximize the utility of each of the groups of 
participants. In a symmetrical environment with full 
market coverage, there is a symmetric equilibrium of 
prices and it is determined for each group of participants 
according to the following rule: price is equal to costs 
plus markup due to product differentiation minus 
subsidies from cross-effects.

2. Results and discussion

2.1. What is a platform?
Platforms not only transform the economic behavior 

of business entities and end consumers, complicate 
economic relations between them, but also serve as 
a structural element of a new type of market – the multi-
sided market. The platform is not a new phenomenon. 
The main idea of its emergence is to combine groups 
of participants in market relations with different needs 
and interests. Platforms include newspapers, magazines, 
fairs, hospitals and the like. However, in the context of 
the development of digital economy, their character is 
getting more complicated, while their importance is 
increasing. They not only provide buyers and sellers 
with the opportunity to interact, but also can reduce 
the price of goods, speed up the exchange process, and 
expand the geographical and product boundaries of 
the market by enhancing positive network effects and 
increasing returns to scale. In the scientific literature 
there is no single approach to determining the economic 
nature of these categories.

J. Tirole and J. Rochet (2003) are considered the 
founders of studies of modern platforms, because of 
all the economists they have been among the first to 
propose a new approach to determining their essence, 
based on the significance of network effects. The 
scientists have identified the category of “platform” and 
“multi-sided market” and defined it as a trading platform 
that provides for an interaction between end users and 
tries to keep them “on board”, determining the market 
entry price for each group of participants. The studies 
of J. Tirole and J. Rochet have been further developed 
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in the works by M. Armstrong, D. Evans, J. Parker, 
A. Kovalenko and others.

For example, D. Evans and R. Schmalensee (2013) 
note that the platform should be understood as 
a technology that minimizes transaction costs or 
creates value, ensures operations that are impossible to 
implement without this technology. In turn, J. Parker 
(2016) claims that the platform is a company that 
provides for “mutually beneficial interactions between 
third-party manufacturers and consumers. It provides 
participants with an open infrastructure and sets the 
rules. The main objective of the platform is to create 
connections between users and facilitate the exchange 
of goods or social currency, thereby contributing to 
the creation of value by all participants”. In his writings, 
Russian researcher A. Kovalenko (2017) adheres to the 
approach that the platform is “a special type of business 
model, offers a marketplace for market interaction 
of several user groups. At the same time, the entire 
dynamics of the exponential growth of multi-sided 
platforms is ensured by a double cross network effect”.

The French National Digital Council has determined 
that the platform is a service that acts as an intermediary 
in accessing information, content, services or products 
published or provided by third parties. In addition to its 
technical interface, it organizes and prioritizes content 
for demonstration and communication with end users.

Researchers of the theory of multi-sided markets 
today have not reached consensus with regard to the 
definition of their essence and have proposed various 
options to designate this phenomenon: “business 
platform”, “digital platform”, “online platform”, “multi-
sided platform”, “platform company”. In our opinion, 
each of them is an interpretation of the same concept 
and focuses on a specific peculiarity or a feature. From 
the standpoint of the economics of industry markets and 
economic theory, the use of the name “platform” is most 
relevant, since it is comprehensive and helps to analyze 
this category as a subject of a multi-sided market.

The analysis of scientific economic literature made it 
possible to group the following approaches to determining 
the essence of a platform company: a business model, an 
intermediary, a trading platform, a technological system.

In our opinion, the platform is a company that uses 
a special resource – a digital network (technology 
platform) to ensure the interaction between sellers 
and buyers via the Internet and enhance network 
effects. Therefore, for the economic analysis of this 
phenomenon, it is advisable to use the term “platform”, 
which reveals its essence.

Platforms are structure forming entities of multi-
sided markets, since they create the opportunity for 
sellers and buyers to enter the market, i.e. they create 
a platform for the emergence of the market.

The main differences between platforms and classical 
intermediaries are: strong positive network effects, 
increasing returns to scale, the use of a specific resource – 

a digital network, the ownership of the goods remains 
with the manufacturer (or seller), lack of tangible assets 
(shops, warehouses, bases, etc.), the formation of a new 
value – databases, price discrimination for various 
groups of entities and others.

Markets that were formed due to the emergence of 
platforms were called multi-sided.

A multi-sided market is a set of economic relations 
between sellers, buyers and intermediaries (platform 
firms), which are characterized by having positive 
network effects.

2.2. Factors influencing on pricing  
for platform’s goods and services

Price is the main indicator that directly affects the 
performance of firms. A considerable amount of 
foreign publications is devoted to the issue of platform 
pricing; however, the issue of optimal pricing strategy 
for platform products and services is not fully covered 
due to the novelty of the scientific direction. Analyzing 
the scientific literature, we have identified the following 
factors that determine the pricing strategy of platform 
companies:
– positive direct and cross network effects;
– price elasticity of demand;
– user sensitivity to price and quality;
– number of product groups;
– platform costs;
– single or multiple addressing;
– innovation;
– number of platforms on the market.

The choice of pricing mechanism also depends 
on the type of platforms. L. Philistracci classified 
platforms into transactional and non-transactional 
ones. Non-transactional platforms charge for 
advertising revenue and the cost of access to 
the platform for end users is 0 (such as Google, 
Facebook, and others). Transaction platforms 
charge for each successful transaction. Sellers or 
manufacturers usually include a fee in the price of the 
item. According to the conditions set by the platform 
company, entry fees may also be charged. However, 
this approach is not used in the current context, 
since the establishment of the platform access fee 
for entities with the highest price elasticity does not 
overcome the "chicken and egg problem".

To date, the most effective way to attract and retain 
an end consumer is to set a zero price for access to 
the platform, and sometimes even a negative one, 
where competition between platforms is quite intense 
(promotions, raffles, additional fees for attracting 
new users, etc.). For example, the Booking platform 
has developed a "join friend" incentive system where 
a participant receives a certain amount of money 
when joining each new end customer. This tendency is 
common not only in the hotel services market but also 
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in the social networking market (sometimes called as an 
instant messaging market), search engines and others. 
All platforms in these markets offer zero-cost access to 
the market and enhance engagement by establishing 
additional benefits upon joining.

2.3. Model
Based on our research, we have developed an 

economic and mathematical model for determining the 
optimal Nash equilibrium strategy for pricing products 
and services of platforms in multi-sided markets.

Suppose that a platform X M1 ∈  ( M  is plurality L 
platforms) offers nk

A  products in k mA=1,  product 
segments and competes with other platforms in 
X M∈  each of them for different product groups. The 
market is represented by the plurality �N  of competing 

goods, K n
k

m

k
X M

X I M X

I X

=
=

∈
∈

∑
1

�
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\
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The connections between the components are as 
follows:
– price increases for similar products, offered by other 
platform companies M X\ 1, have a positive effect on the 
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– the growth in demand for aggregate commodities, 
placed on the platform X1, will affect a gradual decline in 
prices on the platform itself (royalties), in turn reducing 
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 Let the marginal cost of the platform for the 
placement of product i  at the moment τ be equal ci

Xi
τ > 0,  

and the fixed costs F X1 not depend on the time range. 
A condition for maximizing the discounted continuous 
flow of earnings PFi τ( ):
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where R > 0 is the discount rate.
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Consider the optimal platform strategy for a short 
period of time τ →( )0  such that the company profits:
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 are, respectively, demand, price and marginal cost 
vectors of the platform X1.

When all platforms are interoperable, the optimal 
Nash equilibrium price maximizing strategy is  
described by
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This is explained by the strategic involvement of all 
players in the market when any platform maximizes profit:
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After a series of transformations, the optimization 
equation will look like:
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Arising from the illustrated above, we have:
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Demonstrating the dependence on 3 major factors:
– marginal costs ci

X j ;
– rates of profitability of other products of the platform X j:
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3. Conclusion
This paper deals with the scientific economic  

literature on the study of the formation and  
development of multi-sided markets, features of the 
functioning of platforms, as well as describes the 
works, dedicated to the platform pricing in multi-
sided markets. Based on the conducted research, we 
have formulated our own definition of the platform 
as a company that uses a special resource – digital 
network (technology platform) to ensure interaction 
between sellers and buyers through the Internet 
and enhance network effects. It is also determined 
that the differences between platforms and classic 
intermediaries are as follows: strong positive network 
effects; increasing returns to scale; using a specific 
resource – a digital network; ownership of the product 
remains with the manufacturer (or seller); lack of tangible 
assets (shops, warehouses, bases and etc.); the formation 
of the new value – databases; price discrimination for 
different groups of entities and others.

The markets that have been created from the 
emergence of platforms were called multi-sided. 
A multi-sided market is a set of economic relationships 
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of the platform, which enabled us to identify its 
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elasticity of demand and price.
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