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Abstract 
 
Research background: Currently, the four major mobile communications providers dominate the 
Russian market. The oligopolistic structure leads to negative consequences, such as a weak stimu-
lus for the product development or technological innovation, and the lack of incentive for the call-
rate reduction. In their line of work, the mobile service providers use different price strategies. To 
comprehend what determines the current price level and what changes one should expect therein, 
we have to understand which factors influence the price of the mobile services. 
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Purpose of the article: The chief goal of this work is the analysis of the influence of the crisis on 
the price strategies of the providers, as well as the forecasting of the changes of prices for their 
services. As the main hypothesis, this work presents the assumption that during the recession the 
price of the mobile services in the different regions of Russia will grow. 
Methods: The authors built regression models for the dependence of the average price of the 
mobile providers’ services in a particular region from the selected factors. In this work, we select-
ed the following types of the multiple regression equation as the modeling functions: linear, 
power-law, exponential. Adding the time factor (t) is the key element of the forecasting.  
Findings & Value added: After gathering the data and the subsequent calculation of the medium 
price baskets, we were able to build different multiple regression models. To build the forecasts 
for the dynamics of prices in the regions for the year 2018 we selected the best regression models. 
The analysis of the acquired forecasting results generally proved our hypothesis about the growth 
of the average prices for the mobile communications services, expected in 2018 in the majority of 
regions. The analysis itself, the programs created for its implementation, as well as the results 
obtained, can, in our opinion, be considered as some contribution to the development of the theo-
ry of price competition in oligopolistic markets. The mobile services’ markets in many EU coun-
tries have a similar structure, and, with this in mind, the results of forecasting price dynamics 
obtained from Russian experience may be of interest to scholars dealing with similar problems in 
their respective countries, including the possibility of conducting comparative studies. 

 
 
Introduction  
 
In the Russian economy, the telecommunication industry is currently 
a sizeable and important sector, a “growth area” in the situation of the pro-
longed economic recession. According to the data of Rosstat, the services 
provided by the industry in 2016 totaled 1.7 trillion rubles, which constitut-
ed nearly 3% of the GDP of Russia. The main segment of the industry is 
the market of mobile communications, rapidly developing throughout the 
recent years. Its subscriber base, which is the number of SIM-card holders, 
is growing, and as of the end of 2015, the mobile penetration level in Rus-
sia reached 190% (Russian Federal State Statistics Service, 2016).  

This research is the continuation of the authors’ long monitoring and 
analysis of the telecommunications market in Russia. The first studies were 
devoted to the analysis of the credit risks that the telecommunication com-
panies of Russia had encountered in 2006–2007, right before the previous 
crisis of 2008–2009, which significantly altered the structure of the mobile 
services market in Russia. At that time, this market included a considerable 
number of independent companies, and the structure of the market itself 
bespoke a monopolistic competition. The crisis, however, led to complete 
disappearance of some companies, consolidation of the others, and takeover 
of still other companies by their stronger competitors. The reasons for such 
a drastic market share reallocation included for the telecommunication 
market, as in fact for any other, the problems of financial instability of the 
companies, as well as unjustified credit risks (Dengov & Tulyakova, 2015, 
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pp. 123–130, pp. 131–138, pp. 139–146). The later studies the authors car-
ried out in the period preceding the second wave of the crisis that started in 
mid-2014. By that time, the Russian telecommunication market clearly 
showed all signs of an oligopolistic structure. Currently, the four major 
mobile communications providers still dominate the Russian market (MTS, 
Megafon, Beeline, TELE2). The high barriers (of mostly natural character) 
seriously hamper the access of any new providers. Our calculations of the 
HHI resulted in 2449, which speaks of a very high degree of market con-
centration (Dengov et al., 2017, pp. 329–337). Such a situation opened the 
door for the restriction of the competition and price discrimination. At this 
stage, our analysis concentrated on the price aspect, since the price for the 
mobile services is a chief factor in the telephone subscriber’s decision-
making in his choice of a particular company (Tulyakova et al., 2017, pp. 
2730–2737). 

In their line of work, the mobile service providers use different price 
strategies. So, to comprehend what determines the current price level, and 
what changes one should expect therein, you have to understand which 
factors (and to what extent) influence the price of the mobile services, of-
fered by the providers. 

Among the external circumstances, influencing the pricing process in 
the market of the mobile services, one should take into the account the pro-
longed recession in which the Russian economy finds itself ever since 
2014. Of course, the recession itself clearly has a varied influence on the 
different sectors of the economy. For the companies, the lack of smart tar-
get and price strategy during a crisis means a serious risk of bankruptcy 
(Kliestik et al., 2018, pp. 791–803).  

The chief goal of this work is the analysis of the influence of the crisis 
on the price strategies of the major mobile service providers, as well as the 
forecasting of the changes of prices for the services, provided by the mobile 
operators, on the condition of maximum profit.  

As the main hypothesis, this work presents the assumption that during 
the recession the price of the mobile services in different regions of Russia 
will grow. However, the actual amount of change will be different depend-
ing on the region. The specific price strategy of the mobile service provid-
ers will depend on the extent of the influence of crisis on the economy of 
a particular region. 

The paper has the following structure. The next section provides an 
overview of the research on telecommunication markets’ structure in vari-
ous countries, its impact on the levels of industry competition and the pric-
ing strategies of major providers. Then, the research methodology is ex-
plained, in particular the specific features of data selection for subsequent 
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analysis, the methodology of their processing, and the principles of con-
structing and using multivariate regression models. After that, our empirical 
study’s results are described, and the possibilities of the constructed mod-
els’ further use are discussed, taking into consideration the identified limi-
tations. Finally, we formulate the research’s general conclusions. 

 
 
Literature review 
 
According to  international research, a successful development of the tele-
communication industry significantly influences the GDP of almost any 
country (Duncombe, 2016, pp. 213–235; Lee et al., 2012, pp. 461–469; 
Sridhar & Sridhar, 2007, pp. 37–56; Waverman et al., 2005, pp. 10–24). 
The oligopolistic structure of the telecommunication market leads to nega-
tive consequences, such as a weak stimulus for the product development or 
technological innovation, and the lack of incentive for the call-rate reduc-
tion. From the research of the telecommunication markets development in 
other countries, one can see that such problems have an international char-
acter. Slovakia, for example, by this time demonstrates a case of classic 
quadropoly (HHI (2017) — 3272), and the problem of barriers is quite ur-
gent for the new players, wishing to enter the industry (Valaskova et al., 
2019, pp. 49–64). The high degree of concentration in the industry signifi-
cantly influences the level of competition (Madlenakova et al., 2018, pp. 
413–421; Corejova et al., 2016, pp. 1653–1656; Kintler, 2013, pp. 241–
245). The influence of the oligopolistic structure of the market on the in-
vestment process in the industry is ambiguous (Cave, 2006, pp. 223–237). 
This kind of research is common also for the telecommunication markets of 
other countries — Serbia (Kosti´c et al., 2016, pp. 323–343), Poland 
(Sznajd-Weron et al., 2008), Spain (Hurkens & López, 2012, pp. 369–381), 
Italy (Valletti, 2003, pp. 47–65), Senegal (Ndiaye & Thiaw, 2011, pp. 
6651–6656), etc. 

The telecommunication industry in Russia is currently actively growing 
and developing. Beresneva (2017, pp. 240–256) emphasizes that the service 
that ensures the main growth of the subscriber base and the demand for the 
communication services is the mobile Internet, for instance, in 2017 the 
monthly mobile internet demographic constituted 114.8 million users, 9% 
more than in 2016. In the end of 2016, the providers widened the high bit 
rate LTE coverage outside of the large cities, which increased the average 
Internet speed for the country by 30%.   

Spitsyn (2016, pp. 22–28), using the statistical data, demonstrates that 
the mobile communications segment shows the growth of income and op-
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erating revenues, and specifies that the gross income of the major mobile 
service providers in Russia is comparable to those in Germany, Italy and 
Great Britain. It shows that the rates of development and the current state of 
the mobile communications market in Russia are close to those of some of 
the more advanced economies. The market also retains a positive tendency 
for growth of the subscriber base and the providers’ profits, positively in-
fluenced by the actively spreading LTE networks and the growing digitali-
zation of the society. Some recession is notable only in 2013–2014, most 
likely due to the overall crisis.  

For the more precise comparison of the prices for the mobile providers’ 
services in Russia and Western Europe, the authors analyzed the data for 
the markets in Russia and the UK. The analysis included the comparison of 
the average mobile service rated and the average wages in some of the most 
common industrial jobs. By taking into the account that the price of the 
mobile services in Europe is almost the same, and the standard of wages is 
comparable, one can assume that the results of such an analysis with the 
great probability would be very close for other countries of Western Europe 
as well.  

The calculation was based on the average rate. In Russia, such a rate for 
the common needs costed 323 rubles per person per month, while in the 
UK it costed 840 rubles per person per month. The table 1 shows that 
though the nominal price of the mobile services in Russia is cheaper, in 
view of the average monthly wages for the majority of the jobs it is actually 
more expensive. As justly emphasized by Larichkina (2015, pp. 473–477), 
the Russian mobile communications market is at approximately at the same 
level as the Western one, and in some areas even surpasses it. For example, 
the price for one minute of mobile conversation in Russia is one of the 
cheapest in the world. However, the duration of call is also fairly low, the 
fact that the mobile service providers try to remedy, stimulating the sub-
scribers to the lengthier conversations by the competitive rates. This ten-
dency on the part of the providers is quite understandable, since the growth 
of the average length of call means the increase of the operating revenues 
and, therefore, the increase of the providers’ profits. 

So, the structure of the Russian mobile communications market by now 
reached the state of a hardline quadropoly. One should note though that 
despite such a situation, the present time shows an active emergence of the 
mobile virtual network’s operators, which use the infrastructure of the other 
providers, but offer their own mobile services under their own brand. The 
biggest and most prominent provider of this kind is YOTA. These new 
players may promote the competition by offering the competitive rates and 
thus enticing the customers away from the major providers. It is also note-
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worthy that the mobile communications market has some distinctive partic-
ularities that one needs to take into the account, when analyzing this indus-
try. The major mobile network operators are presently entering into all 
kinds of telecommunications business.  For example, they offer their ser-
vices as the residential broadband Internet access providers.  

Striving to increase their market share, the mobile service providers are 
actively using various price strategies. In fact, more often than not, they 
would have a number of different price strategies to entice the customers, 
yet usually they make a specific emphasis on one particular strategy. Thus, 
Baranova et al. (2015, pp. 93–95) argue that the MTS predominantly im-
plements the price leadership strategy, Beeline relies on the individual cost 
pricing, while Megafon and TELE2 are more likely to use the lowest ser-
vice prices policy. In our article from 2017 (Dengov et al., 2017, pp. 329–
337), we concluded that TELE2 emphasizes the “easy penetration” strate-
gy, and Beeline uses the medium price strategy, striving to keep an average 
level of prices for their services in the majority of regions. The pricing pol-
icy of Megafon, on the other hand, shows a significant price difference 
from one region to another, due to their strategy of developing affiliate 
companies within the regions, which enjoy a certain level of independence 
in the determination of prices. The MTS Company, which controls the larg-
est share (31%) of the mobile communications market of the Russian Fed-
eration (RF), carries out a typical “price leadership” police. At the same 
time, the strategy of the price differentiation strategy for different constitu-
ent territories of the RF (“according to the geographical market segments”) 
is common for all the providers. 

The analysis of the influence of the 2009–2010 crisis on the telecom-
munication industry and the companies themselves showed that in compari-
son to other sectors of the economy, this industry appears to be the most 
stable (Semenov, 2011, pp. 125–129). It leads to the conclusion that the 
services of the mobile communication providers are rapidly becoming 
a primary commodity with low price elasticity. However, from one crisis 
alone one cannot conclude that a new crises will never affect the mobile 
communications market. For the better understanding of the picture as 
a whole, one should also study the influence of the crisis of 2013 on the 
telecommunication industry. Shcherbina (2016, pp. 40–43), for instance, 
points out that in 2013 only the MTS and VimpelCom companies (Beeline) 
fulfilled the “golden rule of economy”: “the growth rate of the of the total 
assets should be higher than the growth rate of the operating revenue, while 
that in its turn should be higher than the growth rate of the balance sheet 
profit”. In general, though, the conclusion that the crisis influenced the 
telecommunication industry to a lesser extent than the other ones was still 
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true. Many of the figures continued to grow even despite the crisis, yet one 
could note the lowering of the gross adds number and the increase of the 
denials for non-payment. The providers are still interested in the growth 
based on the increasing quality of the provided services, implementation of 
the innovative technologies and effective marketing. Apart from that, they 
also need a smart strategy that grant them success in the competition. 
 
 
Research methodology 
 
To fulfil the goal of the research and solve the specific problems the au-
thors built regression models for the dependence of the average price of the 
mobile providers’ services in a particular region from the selected factors. 
In this work, we selected the following types of the multiple regression 
equation as the modeling functions: 
1. Linear regression 

 � = �� + ���� + ���� + �	�	 + 
                        (1) 
 

2. Power-law 
 � = ����������	��
                                           (2) 
 

3. Exponential 
 � = ������������������                                   (3) 
 

As you know, while forecasting via the multiple regression model, one 
is supposed to determine the consistent patterns and dependences from the 
past. Adding the important time factor (t) is the key element of the forecast-
ing. It is also important to evaluate the “quality” of the model. The most 
usual way of primary evaluation uses the R2 criterion (0 ≤ R2 ≤ 1). The clos-
er is the index to one; the better is the quality of the model. In some cases, 
the researchers also use an adjusted R2. The second way of testing is the 
evaluation of the F criterion that shows the significance of the model. It is 
worth noting that the forecasting within this research was different, primari-
ly, because the time variable had low significance. The model described 
primarily the change of the price according to the influence of the crisis on 
the price comprising factors. It is also worth emphasizing that the authors 
needed to build several regression models. Different models may show 
different approximation to the initial data. To choose an optimal function, 
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that is, the one that would give the truest result for the forecasting, the re-
searchers often evaluate the sum-squared error (Q2) to sift out the “defec-
tive” multiple regressions.  

In order to create a model of good quality, it is necessary to evaluate the 
prime cost for the price of the mobile operators’ services correctly. Natural-
ly, the factors that the price consists of significantly influence the price of 
the provided services, since the providers strive to get a maximal profit. 
Shpagina (2009, pp. 115–118) offers a new way of calculating the prime 
cost for the services of a mobile communications company. The main prob-
lem, in her opinion, lies in the mistakes in the calculation of the prime cost 
of a particular mobile communications product, which leads to the mistakes 
in the management decision-making and, as a result, to the loss of profit. 
She thinks that rather than one universal method for the calculation of the 
prime cost, one needs a system of methods, each of which takes into the 
account the particular characteristics of a specific product. As the basis, she 
suggests the activity-based costing method, or the so-called ABC-method. 
This method allows one to evaluate the prime cost of any product of the 
company more precisely, since the costs of the company are calculated as 
the set of true costs of each particular business operation, carried out by the 
company. This method also presupposes the conversion of the overhead 
costs into the direct ones. The ABC-method is effective in a situation when 
the indirect costs of the company exceed the direct ones, which is true for 
the mobile communications companies. The implementation of this method 
gave us an opportunity to calculate an approximate share of the prime cost 
in the market price of the mobile services. It turned out that the prime costs 
of the mobile communications are far lower than their market prices, with-
out doubt due to the high level of concentration in the Russian telecommu-
nications market. The emergence of the fourth major player (TELE2), as 
well as several mobile virtual network operators, may significantly influ-
ence the pricing process within the market. 

Kukharenko and Borovsky (2017, pp. 28–32) study the factors that the 
operators must take into the account when determining the prices for their 
services. They divide them into the external and intra-industry ones. The 
main intra-industry factors, in their opinion, are the quality of services, the 
irregularity of the traffic incidences, the market originality, the mobility of 
the production process, the service level on the stages of sales and subse-
quent customer care, the promotion strategy and the image of the company. 
After the marketing research, they created the matrix of the quality stand-
ards, in which they described the dependence of the quality of the service 
on the demands towards it. In calculating the matrix, they also took into the 
account the additional sales costs of the providers. As a result, they con-
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cluded that this method of evaluation can be useful for the more precise 
pricing of the service rates, based on the surveys of the subscribers, thus 
allowing the providers to offer the individual price plans, which will make 
them more attractive to their customers. 

The important elements for the building of the multiple regression mod-
els are the factors that the price consists of as well as the resultant vector of 
the price values for several years. We would like to point out that, for the 
purposes of this research, we used the data for the period from 2013 to 
2017, and the final list included 80 regions. Unfortunately, the official sta-
tistic digest “The Regions of Russia” lacks the data on the necessary factors 
for the year 2018. 

For the resultant vector of the price values, we gathered and calculated 
the data on the prices for the services of the mobile communications pro-
viders in each of the 80 regions. In doing that, we used the methodology of 
the ComNews1. The method that they use is called “the calculation of the 
cost of the common set of services”. The OECD also actively uses this 
method for the calculation and comparison of prices for the mobile com-
munication services in its member-countries2.  

The method is based on the assumption that the subscribers use a partic-
ular set of services each month (the so-called “consumer basket”), that is — 
make a particular number of calls, send a particular number of messages, 
and use the Internet.  Thus, the “consumer basket” includes the set of ser-
vices that one subscriber uses within a month. However, the actual set of 
services is different for each subscriber, and nobody can count each sub-
scriber one by one, so the research operates on the average values of the set 
of services used by one subscriber each month. Since some subscribers are 
more active, while others barely use the mobile communications services 
and even call someone very rarely, all subscribers, according to this chosen 
method, are divided into three groups: the ones with low activity — they 
use up the “small basket”, the ones with medium activity and, thus, the 
“medium basket”, and the most active subscribers with the “expensive bas-
ket”. Originally, the OECD uses six price baskets (from “30 call basket” to 
“900 call basket” and “400 messages basket”), but the ComNews considers 
it more appropriate to use only three.  

Without lengthy explanations, let us mention only that in our research 
we calculated only the data for the medium price basket, characteristic to 
the majority of the population in Russia. We took the data on the consump-

                                                           
1 ComNews annually calculates and compares prices for mobile services in the corporate 

and private sectors: https://www.comnews.ru/sites/default/files/comnews_group_presentatio 
n_2018_rus.pdf 

2 http://www.oecd.org/sti/broadband/48242089.pdf 
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tion volume for the mobile communications services and the breakdown of 
the outgoing calls by length and areas from the report of the ComNews. 

For the evaluation of the cost of the “medium basket” in each region, we 
selected the most budget-friendly rates, covering the set of services con-
sumed by a subscriber. The calculations included only the “Big four” ser-
vice providers, since practically they are the only ones, who provide their 
services in all the 80 regions. We studied both the post-paid “pay-as-you-
go” rates without the subscription fee and the pre-paid ones, where the user 
pays a certain fee for the specific set (package) of services.  

Thus, we took the specific (most economic) rate for each provider and 
used it for the calculation of the cost of the mobile communications ser-
vices in each region. It is worth noting that starting with 2015 there has 
been a pronounced tendency towards the growth of the number of the pre-
paid plans and their favorable prices. Thus, from 2015 onward, we used 
only the pre-paid rates with a subscription fee.  

After the calculation of the cost for each of the providers within the re-
gion, we proceeded to the calculation of the average value for the region. 

The formula, used for the calculation of the cost of the post-paid rate is 
as follows (4)3: 

 ����� = 17 ∗ ������ + �� ��! + 9 ∗ �#�� + 57 ∗ ������ + �� ��! + 29 ∗(�'��� + �' �� + 9 ∗ �(�� + 50 ∗ *�*�� + 9 ∗ ��*�� + 8 ∗ # ��� + ,��) 
 
where: 
i ∈[1;80] – the region in which the price basket is calculated;  
j∈[1;4] – the operator for which the price basket is calculated;  
Sumij – price of the postpaid tariff; 
ctfij – price of the first minute to the city phone number; 
ctnij – price minutes to the landline phone number;  
ciij – price of one minute of long-distance call to the same operator;  
ccfij – price of the first minute of calling to the telephone within the network, 
 ccnij – price for the next minutes of calling to the telephone within the network;  
cdfij – price of the first minute of calling to the telephone of another operator in the 
home region;  
cdnij – price for the next minutes of calling to the telephone of another operator in 
the home region;  
cvij – price of one minute of the call to voice mail;  
smsij – price of one SMS message to the phone of the same operator;  
mmsij – price of one MMS message to the phone of the same operator;  
 
                                                           

3 The coefficients in the formula for the total cost of the postpaid tariff (17, 9, 57, etc.) 
were taken from ComNews yearbooks (for 2013–2014 and other years). 

(4) 
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intij – price of one used megabyte of mobile Internet in the home region;  
oij – price of other additional services or packages provided. 

 
The formula, used for the calculation of the cost of the pre-paid rate is as 

follows (5): 
 .�/�� = �0�� + �,��                                                (5) 

 
where:  
Rezij – the price of the prepaid tariff;  
cpij – price of the set of services;  
coij – price above the set of services.  

 
To calculate further the cost of the average basket for the region, the 

formula was used (6): 1.2� = ∑ (45678�9:;78)<78=� >7                             (6)                                                                                                              

                                                                       
where:  
ni – the number of operators in the region in which the price basket is calculated;  
Sumij + Rezij – the cost of a prepaid or postpaid tariff (one of two takes a value 
equal to 0).  
 

Using this methodology allowed us to analyze the five-year dynamics of the 
average monthly fee for cellular mobile services in all regions, to determine the 
place and role of each operator from the "Big Four" in each region, and to break 
down all regions into groups and allocate from them 15 regions with the lowest and 
15 — with the highest payment of mobile services. 

The conclusion of this stage of the analysis provided us with the result-
ant vectors of price for each of the operators, necessary for the building of 
the multiple regression models. 

We used the least-squares technique to determine multiple linear 
regression coefficients. We would like to mention that to make both the 
exponential and power-law functions valid for this case, we had to take 
a logarithm of the initial values of some of the coefficients and then take 
the exponent of all values (in the case of the exponential model) or of the 
first resultant value (in the case of the power-law model).  

Let us shortly describe the method of the calculations. Let us assume 
that we have the set of factors and resultant values for a certain number l of 
years: 

 (��; ��), # ∈ 1, … C, �� ∈ .6, �� ∈ .                         (7) 
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where: 
xi – the number of factors taken into account in the model that belong to the space 
Rm;  
yi – the number of results (outcomes) that belong to the space R. 

In that case, we can formulate our task as the one of building of such 
a bijective map that for each x∈X → y∈Y. With this condition for the build-
ing of the model, the function    y = f(x) will look as follows: 

 

� = D� + E D���
6

�F�                                                     (8) 

 
Then we need to set the quality function, which assumes the following 

form: 

H(I, D) = 12 E(�� − (D� + E D���)6
�F� )�                                        (9)K

�F�  

 
in this case, if: 

L = M1 ��� …1 ��� …    … … …1 �K� …    
��6��6…�K6

N                                      (11) 

 
and at the same time:  
 

�O =
⎝⎜
⎛�����	�S⎠⎟

⎞
                                                   (11) 

 
then the vector β, which will minimize the function Q and will be optimal, 
and it will be found from the equation: 
 WXWY = 0                                               (12) 

 LZ(LD − �O) = 0                                        (13) 
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D[\] = (LZL)^�LZ�O
                                      (14) 

 
where: 
 D[\] = (D�, … , DK) 

 
We had to perform all those operations with the matrix of coefficients 

and the resultant vector of each region thrice, since in our work we were 
building three regression models. Let us mention several important condi-
tions for the building. Firstly, the number of factors must be necessarily 
less than the number of years. That is, for the work using a 5-year period 
(2013–2017), the number of factors should not exceed four. It is also very 
important that the factors themselves should be related to the mobile com-
munications market and susceptible to crisis. By that, we mean, in this case, 
that the selected data that would become the basis for the coefficient matrix 
should show changes if the region encounters a crisis.  

In our analysis, we used the following factors as the coefficients xi: 1) 
the fixed capital investments per head of the population; 2) the per capita 
population income; 3) the volume of the communications services per head. 

 
 

Results 
 
Now, let us look at the acquired results and analyze them. Fig. 1 shows the 
change of the average monthly payments for the mobile communication 
services for all the regions (without the division by the specific provider). 

As evident from the diagram (See Figure 1), the average cost of the ser-
vices lowered year by year, at the same time the volume of the provided 
services grew. It is especially evident in the increase of the provided Inter-
net traffic. The significant lowering of the price is largely caused by the 
growth of the number of the regions, where TELE2 began to provide its 
services within the period from 2014 to 2016 (from 40 to 62). At the same 
time, it is also evident from Fig. 2 that year-by-year this mobile operator 
has consistently provided its services for the lowest average price. We 
would also like to point out that in 2017 the average prices for the services 
of such providers as MTS, TELE2 and Beeline have nearly equalized, 
while the price for the services of Megafon has conversely grown. One may 
also notice that the pricing leaders constantly change depending on the year 
and the region. Thus, for instance, in 2013 MTS had been the most expen-
sive provider in the majority of the regions, while in 2016 it was already 
Beeline. With regards to different rates, it is necessary to point out that if 
for the post-paid rates the thing that changed from region to region was the 
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price of the services (that is one minute of call, one SMS or 1Gb of Internet 
traffic could become cheaper or more expensive), then for the pre-paid ones 
in the majority of cases it was not the price that changed, but rather the 
volume of the services included into the “package” provided for the specif-
ic subscription fee. 

The calculations allowed us to single out the 15 regions with the lowest, 
as well as the 15 regions with the highest prices for the set of the mobile 
communications services within the period of 2014 to 20174, and the ac-
quired body of data led us to several conclusions. Firstly, the rating of the 
regions with the lowest service prices undergoes significant changes each 
year. At the same time, some regions (though very few) consistently remain 
on the list of the cheapest. In view of this circumstance, one may conclude 
that the providers have been lowering the prices in all of the regions, but 
hardly according to any plan. In fact, it rather resembles the dynamic re-
sponse to the change of the economic situation and the activity of the com-
petitors. Speaking about the list of the 15 cheapest regions, both the lower 
(from 259 rubles in 2014 to 227 rubles in 2017) and the upper borders of 
the prices of the mobile services gradually decrease.  

Analyzing the rating of the 15 most expensive regions, we noted that 
several regions consistently stay on this list (Chukotka, Magadan region, 
etc.). At the same time, the lowering of the upper border of prices of the 
mobile communications services for the list of top-15 was more drastic 
(from 776 rubles in 2014 to 397 rubles in 2017, that is nearly by half) com-
pared to the list of the cheapest regions.    

The year-by-year analysis of a number of regions where a specific pro-
vider of the “Big four” offered the clients the best-price rates, showed that 
the competition among the providers had been pretty fierce, which proves 
the lack of the price-fixing conspiracy among them (See Figure 3). 

If in 2014 the leaders thereof were Megafon (30 region) and TELE2 (21 
region, even despite their presence in only 40 regions out of 80), then in 
2017 the above-mentioned providers promptly lost their leadership, and 
MTS and Beeline overtook the leading positions. 

For further building of the models, the authors needed to know the 
changes of each of the factors in the year of the crisis. Having performed 
this task for each region, we acquired the set of values for the forecast. Let 
us note that for the determination of the optimal multiple regression model 
we used the coefficient of squared difference of errors. However, the analy-
sis of such a criterion as R2 has also proved to be significant.   

                                                           
4 Due to the large body of acquired data, the authors decided not to include the corre-

sponding tables, however, they are ready to provide them upon demand. 
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One of the authors, for the purposes of this research, wrote a program 
that computerizes the formerly described process of building three different 
models for each region. The program also calculates the coefficient of 
squared difference of errors Q2 to determine, the results of which model are 
the closest to the initial data. Then, for that optimal model, we calculated 
the R2 coefficient to understand the significance of this model and to estab-
lish the quality of the future projection model. It is necessary to mention at 
once that the values acquired in the course of building of the multiple re-
gression models differed not only from the initial data, but also from each 
other. 

After that, we needed to select the model that provided the closest result 
to the initial data. Then we had no reason to evaluate the other two models, 
much less to build the forecast upon their results. That is the reason for the 
calculation of the squared difference of errors for each of the models, in 
order to choose only one of them. 

The program also provides the drawing of all of the models. As an ex-
ample, let us examine the results of the analysis for the Amur region (See 
Figure 4). In the lower part of the diagram, we see that the best Q2 coeffi-
cient is one for the power-law model. Its value itself is small enough and 
constitutes 0.047. Then let us look at the R2 coefficient. For this multiple 
regression model, it equals 0.6452. This shows us that this model has 
a fairly good, at least acceptable value. Now let us proceed to the analysis 
of the coefficients of the established function. The value of the coefficient 
for the capital investments into the Amur region is positive, while the val-
ues for both the volume of provided communications services and the per 
capita population income are negative. It means that the increase of the 
investments into this region would lead to the growth of price of the mobile 
communications services. At the same time, it means that the increase of 
the volume of the communications services would lead to the lowering of 
prices. As well, the decrease of the population income would cause the 
increase of the price, for which the operators would be ready to provide the 
mobile communication services. 
 
 
Discussion and limitations of study  
 
We should mention here that the analysis of the results of the program for 
all the regions showed that we could not build a good model for every sin-
gle one of them (for example, in the Belgorod and Kaluga regions). Even 
though we had been building three models, in some of the regions none of 
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them showed the results close enough to the initial data. Clearly, the fore-
cast built upon such models would not be very interesting.  

We found a particular interest in the analysis of the models that were not 
too far from the initial data, but neither as close as the one for the Amur 
region. We are talking about the territories, the coefficient of the squared 
difference of errors for the models of which was not as big (for instance, 
the Vladimir and Bryansk regions). 

Despite the above-mentioned circumstances, we performed the forecast-
ing for all 80 regions. However, it is clear that the proof or disproof of the 
assumed hypothesis, based on these kinds of models for some of the re-
gions could have been not sufficiently correct. 

The coefficient of the squared difference of errors for the selection of 
the best multiple regression model for each regions was calculated accord-
ing to the following formula: 

 

H� = E(_� − _�O)�>
�F�                                        (15) 

 
where: 
i∈[1;5] – year, the results of which are compared, 
Yi – known average price in the region, 
Y′

i – the price in the region as a result of matrix transformations for one of the three 
multiple regression functions. 

 
We calculated that criterion for each of the 80 regions and each of the 

three functions. Then we compared the values of that criterion and selected 
those models, for which it was the smallest, as the ones for the future fore-
casting. 

After the selection of the optimal regression model, we added to the ma-
trix of factors per years one more line with values originally for 2017 but 
altered by the generalized crisis influence. In this way, we created an addi-
tional “year”, described in the graphs as 2018, for which we actually made 
a price forecast by using the function.  

We carried out the analysis of the resulting forecasts for all the 80 re-
gions. Due to the limited space, let us show just a few examples. In Fig. 5, 
you can see the graph of the forecast for one of the regions with the highest 
projected price, namely, Moscow and the Moscow region. (The green line 
in the graph shows the result of the actual data representation, the red one 
— the result of the selected function, in this case — the power-law func-
tion). 
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The graph shows that this region, as well as, for instance, Smolensk re-
gion, or Krasnoyarsk and Perm territories (all of them from the top-15 list), 
according to the forecast, will remain among the most expensive regions, 
where the price for the mobile services in the case of crisis may reach up to 
almost 900 rubles.  

With regard to the regions with the lowest price for the mobile commu-
nications services as of 2017, let us examine the forecast for the Sverdlovsk 
region (in this case, the red line represents the result of the linear function, 
selected as the best one) (See Figure 6). 

This region, as well as some others from the list of the 15 “cheapest” re-
gions, according to the forecast should also remain in that list. According to 
the prognosis, the price of the mobile communications services in these 
regions should lower even further (down to 90 rubles, for instance, for the 
Krasnodar territory).  

The further analysis showed that the average price in the regions in the 
case of crisis should constitute 375 rubles. We should also point out the 
wide spread between the lowest and the highest values, which could consti-
tute more than 800 rubles. At the same time, the departure of the maximal 
price from the average level is also quite big — 538 rubles, while the dif-
ference between the minimal value from the average price is only 285 ru-
bles. 

Unfortunately, the value of Q2 in the graphs for some of the regions is 
too big, which means that even the best model deviates too far from the 
initial data, and the results of the forecasting are not sufficiently precise. On 
the other hand, there are multiple examples, where Q2 is small enough and 
the regression graph nearly conforms to the initial data, thus, the forecast 
for such a region will show much more precision. To increase the precision, 
one would need either the larger scope of years, or the bigger number of 
factors, ideally — both. 

According to the comparative analysis, the forecasted growth of price 
for the “medium basket” of services will not occur in every single one of 
the regions. Quite the opposite, a big number of regions may expect the 
lowering of prices. Obviously, the providers will make different decisions 
on the change of prices depending on the region. 

In view of the above-described circumstances, in order to prove the ini-
tial hypothesis of the general growth of prices for the mobile communica-
tions services in the situation of prolonged recession, yet with the possibil-
ity of their lowering in specific regions correctly, we had to select the 
graphs with the best quality. By this, we mean the graphs for the regions 
with the lowest Q2, namely, Q2 is less than 1. We found five such regions 
(Tyumen, Amur and Murmansk regions, the Mari El Republic, and the 
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Khanty-Mansi Autonomous Area). The graphs for these regions pass max-
imally close to the initial data. The analysis of the R2 coefficient for the 
selected regions also proves the sufficient quality of these models. None of 
the above-listed territories has the R2 higher than 0.8, they all fall within the 
range from 0.6 to 0.8.  

Judging by the graphs of all these regions, we can expect the growth of 
the prices for the mobile operators’ services. Our assumption that the 
change of price for each region may be different also proved to be right. 
The explanation of such a behavior of the major operators lies in the fact 
that we are dealing with an oligopolistic market and the mobile communi-
cation services are rapidly moving into the “primary commodity” category. 

 Concluding the discussion of the analysis’ results, it is worth noting 
that a rather limited number of factors taken into account (only three) 
seems to have become a real limitation that did not allow to obtain more 
reliable results for a significant number of regions. It is obvious that if more 
factors were to be included in the program, the model would be more ade-
quate, and the forecast — more accurate. 
 
 
Conclusions 
 
The analysis that we performed brought us to the following general conclu-
sions: 
1. Despite the prolonged recession in the Russian economy as a whole, the 

telecommunication industry continues to be one of its most stable sec-
tors, and even more than that, it may be considered as one of the driving 
forces for the resolution of the crisis. 

2. The comparison of prices for the mobile communications services in 
Russia and the United Kingdom showed that even though the nominal 
prices for the communication services in Russia are lower, in view of 
the average monthly wages, the communications in Russia cost more 
than those in the UK, and, come to that, the other European countries as 
well. At the same time, the operating profits of the major Russia mobile 
communications providers are comparable to those in Germany, Italy 
and the Great Britain, which means that with regard to the level of de-
velopment and the growth rate the Russian mobile communication mar-
ket is on par with those of the more developed economies. 

3. The analysis of the dynamics of the average for all the providers “medi-
um basket” of services showed that it had been gradually lowering in 
general for all the regions up to 2017. The reason for it lay in the grow-
ing penetration of TELE2, the fourth major player in this market, tradi-



Oeconomia Copernicana, 11(2), 347–370 

 

365 

tionally differentiating itself from its competitors by the lower prices, 
into new regions. The other players had to lower their prices as well. As 
a result, in 2017, TELE2 had even lost its leadership in the number of 
regions where they offered their services for the lowest price possible. 
That led us to the conclusion that in 2013 to 2017 the market experi-
enced a period of fierce competition with clear signs of the lack of the 
price-fixing conspiracy. 

4. After gathering the data and the subsequent calculation of the medium 
price baskets, we were able to build different multiple regression mod-
els. They relied on such factors as the fixed capital investments per head 
of the population, the per capita population income and volume of the 
communications services per head. To build the forecasts for the dy-
namics of prices in the regions for the year 2018 we selected the best re-
gression models. In the process, we determined that even the selected 
models could not provide a precise forecast for all of the regions. There-
fore, even though we made the forecasting calculations for all the 80 re-
gions of the Russian Federation, in our analysis we emphasized those 
regions, for which we could get the more correct models. 

5. The analysis of the acquired forecasting results generally proved our 
hypothesis about the growth of the average prices for the mobile com-
munications services, expected in 2018 in the majority of regions. At the 
same time, in some regions, one could expect the lowering of the prices 
for the “medium basket”. Until now, the official sources lack the infor-
mation on the actual dynamic of this index in the regions in 2018. We 
are waiting to compare it with our prognosis. In the event that the actual 
results in most regions are close to our forecasts, it will be possible to 
continue work on improving our program, in particular by expanding 
the number of factors included in the analysis. 

6. Given the international character of our authors’ team, the next concrete 
step may be to use our improved program to predict the dynamics of 
price changes by mobile operators, first in Slovakia and then possibly in 
other countries of the Visegrad Group. 
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Annex 
 
 
Table 1. The average monthly salaries in the UK and RF and the shares of the average 
tariffs for mobile services in the average monthly salaries for labor specialties 
 

Specialty 

The average 
monthly 

income in the 
UK (RUB) 

The 
average 
monthly 

income in 
RF (RUB) 

The share of the 
average tariff for 
mobile services in 
the salary in the 

UK 

The share of the 
average tariff for 
mobile services in 
the salary in RF 

Civil engineers 150,780 72,801 0.0055 0.0041 

Programmers (IT) 163,345 65,122 0.0051 0.0046 

Social workers 156,057 22,111 0.0053 0.0135 

Teachers 167,533 32,158 0.0050 0.0093 

Medical workers 176,237 27,554 0.0047           0.0109 

 
 
Figure 1. Dynamics of the average price for mobile services in all regions (RUB) 
 

 
Source: compiled by the authors based on Rosstat (2017). 
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Figure 2. Dynamics of the average price for mobile services by operators (RUB) 

 
 
Source: compiled by the authors based on Rosstat (2017). 
 
 
Figure 3.  The number of regions (units) with the best offers from operators  
 

 
 
Source: compiled by the authors based on Rosstat (2017). 
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Figure 4.  Amur region  

 

 
Figure 5. Moscow and Moscow region 
 

 
 
 
Figure 6. Sverdlovsk region 
 

 
 




