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Abstract— Based on the study and generalization of the works
of foreign and domestic scientists, as well as their own research,
the authors propose an author's method for comparative
diagnostics of the main indicators of the development of the
service sector and the factors that determine them and tested it
on the materials of the Russian Federation, Siberian Federal
District and Krasnoyarsk Territory.

Based on the studies, the main STEP factors that influence
the development of the service sector were selected and a
correlation and regression analysis was performed to
characterize the relationship between the volume of the service
sector and the main determining factors. As a result of the
studies, economic and mathematical models for the development
of the volume of the services sector as a whole were built,
including a number of its main industries, which allows us to
determine the prospects for the development of the services
sector and the investment attractiveness of the regions.
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I. INTRODUCTION

The service sector is one of the most dynamically
developing sectors of the Russian economy having a
significant impact both on the functioning of individual
industries and on the development of the economic system as
a whole.

At the same time, the successful implementation of the
goals of sustainable development of the economy and
individual market entities is largely determined by the
efficiency of the services sectors and improved access to
specific services (Fiorini, M., Hoekman, B. [8].
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In this regard, the study of various aspects of the
development of the service sector is becoming increasingly
important and practical importance for all market entities.

One of the effective methods of economic research in
modern conditions is economic diagnostics, which allows
retrospective and promising studies based on a system,
differentiated, integrated approaches.

Il. LITERATURE REVIEW AND RESEARCH METHODS

A wide range of foreign and Russian economists
(Dalevska N., Khobta V., Kwilinski A., Kravchenko S. [1],
Razumova E., llienko O. [16]; Ihnatiuk V. [12], Dmitrieva M.,
Strekaleva T., Suslov D., Tereshchenko N. [6], Demchenko S.
[5], Zhironkin S. [20] and others).

However, the issues of diagnostics (including
comparative), indicators of the development of the service
sector and factors determining it based on the synthesis of a
retrospective and perspective analysis using economic and
mathematical modeling of economic processes are still not
fully and deeply studied, which necessitates further research.

To obtain scientifically based research results, we used
both general scientific research methods, such as analysis and
synthesis  methods,  abstractions,  comparisons, and
generalizations, and others, as well as special methods of
economic diagnostics, which allow one to obtain multivariate
diagnostic analysis in conditions of incomplete information
and a high degree of uncertainty.

Economic diagnostics is a research process aimed at
determining the state of an object, subject, phenomenon or
process by implementing a set of research procedures and
applying various methods and identifying weak, vulnerable
aspects of activity in order to establish a result in the form of a
diagnosis of the object of study [8].

Economic diagnostics is based on the synthesis of a
retrospective and perspective study of the dynamic series of
development indicators of the service sector and the factors
that determine it, with the widespread use of statistical and
economic-mathematical methods.

Based on the scientific developments of a number of
scientists in the field of methods and tools for economic and
mathematical modeling (Dalevska N., Khobta, V., Kwilinski
A., Kravchenko S. [1], Razumova E., llienko O. [16], Ihnatiuk
V. [12], Dmitrieva D., Strekaleva T., Suslov D., Tereshchenko
N. [6] and others) a technique is proposed for developing
economic and mathematical models for the development of
individual services industries depending on the main factors
that determine them.

The study, generalization and critical analysis of the works
of foreign (Dalevska, N., Khobta, V.) and Russian scientists
(Kwilinski, A., Kravchenko, S.) [1], as well as the authors
’own studies [8], allowed us to propose an author’s
methodology comparative diagnostics of the main indicators
of the development of the service sector and the factors that
determine them (Figure 1). This technique includes a research
flowchart and is a basic component of comparative
diagnostics, which allows carrying out research on the basis of
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multi-parameter, target, systemic, dynamic, differentiated
approaches.

I1l. RESULTS

In the framework of retrospective diagnostics, according to
our methodology, we initially diagnose the main indicators of
the development of the service sector in the context of three
regions - the Russian Federation (RF), the Siberian Federal
District (SFD) and the Krasnoyarsk Territory.

An analysis of the change in the share of the service sector
in the Russian Federation, Siberian Federal District and the
Krasnoyarsk Territory in the grossdomestic product (Figure 2)
showed that, despite the constant growth in the volume of the
service sector, its share has multidirectional dynamics.
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Fig. 1. Block diagram of the comparative diagnostics of the development of
the service sector

In relation to the Russian Federation, an increase in the
share of all services in the GDP structure is observed, in 2010
the share of the services sector was 58.7%, and in 2017 -
62.0%.
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Fig. 2. The share of services in the gross domestic product in the Russian
Federation, Siberian Federal District and Krasnoyarsk Territory, %
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Since 2008, the share of the services sector has been
growing in the Siberian Federal District since 2008, and in
2013 it reaches its maximum value for the given period
(58.4%); however, since 2014, the share of the services sector
in the district’s GRP has been steadily decreasing. In the
Krasnoyarsk Territory, the share of the service sector was also
unstable. From 2010 to 2012, there is an increase in the share
of the service sector in GRP (from 40% to 47.6%), however,
starting from 2013, this indicator decreases, which in 2016
reaches 40.5%.

Studies have shown that between 2008 and 2017, the ratio
of growth rates of the services sector as a whole in Russia was
negative (Figure 3). In the Siberian Federal District and
Krasnoyarsk Territory, there is also a decrease in the rate of
change in the volume of services in the analyzed period.
However, in 2014 and 2015, a slight increase in growth rates
was observed within the dynamic range of this indicator.
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Fig. 3. Dynamics of growth rates in the scope of services in the Russian
Federation, Siberian Federal District and Krasnoyarsk Territory (chain
method), %

In the analyzed period, there has been an increase in the
volume of the services sector per 1000 inhabitants both in the
Russian Federation, and in the Siberian Federal District and
the Krasnoyarsk Territory (Figure 4). This dynamics should be
evaluated positively, since with an increase in the volume of
the service sector, the quality of life of the population of the
country and regions is increasing.
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Fig. 4. Dynamics of the volume of the services sector per 1000 inhabitants,
billion rubles

Summarizing the foregoing, it can be noted that the
development of the service sector in the analyzed regions is
quite dynamic and stable, which is explained by an increase in
the industrialization of society and at the same time helps to
improve the quality of life of the population.

At the second stage of the methodology presented by us
(Figure 2), diagnostics of factors determining the development
of the service sector is offered. In identifying the tightness of
communication and the degree of influence of individual
factors on the service sector, the following quantitative factors
were selected:

e socio - demographic: population (X1); natural
population growth (X2); unemployment rate (X3); cost
of living (X4);

e technological: the number of organizations performing
research (X5); innovative activity of organizations
(X6); volume of innovative goods, works and services
(X7);

e economic: inflation rate (X8); refinancing rate (X9);
average per capita incomes of the population (X10);
the population having incomes below the subsistence
level (X11).

Diagnostics of the factors determining the development of
the Russian services sector showed that for all indicators that
affect the volume of the services sector, positive dynamics can
be traced.

A positive point is the increase in the living wage and per
capita income, which may reflect an improvement in the
quality of life of the population. The negative point is the
increase in the share of the population with cash incomes
below the subsistence level.

The group of socio-demographic factors shows an increase
in population and a decrease in unemployment, which should
be evaluated positively

Technological factors are also growing, which reflects an
increase in the scientific and innovative potential of our
country. An exception can be considered 2017, in which there
is a decrease in all indicators. This change may be due to the
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general situation in the country and a decrease in government
funding of scientific sectors.

Diagnosis of factors affecting the service sector in the
Siberian Federal District showed that there is an increase in
the total population of the Siberian Federal District and an
increase in natural growth; there is multidirectional dynamics
of the unemployment rate, in recent years a decrease has been
recorded, although the level is much higher than in the whole
country; there is an increase in the cost of living, this change
should be evaluated positively. the inflation rate and
refinancing rate have been declining in recent years, and per
capita incomes of the population are growing.

Considering the results of the diagnosis of factors that
determine the development of the service sector in the
Krasnoyarsk Territory, it can be noted that there is an increase
in the total population of the Krasnoyarsk Territory and an
increase in natural growth, there are multidirectional dynamics
of the unemployment rate, and in recent years a decrease has
been recorded, although the level is much higher than in
general by country and district; growth of the living wage and
per capita incomes of the population.

In accordance with the flowchart (Figure 1), to determine
the significance and highlight the most important factors, we
calculate the correlation between the effective indicator and all
factors that influence. To calculate the correlation, we use the
“Data Analysis” function in MSExcel.

Having calculated the correlation, it was revealed that the
greatest of the selected factors affect the volume of the service
sector:

e the volume of innovative goods, works and services
(0.991);

e average per capita income (0.986);
e cost of living (0.956).

The least impact is exerted by the population with incomes
below the subsistence level (0.04), the refinancing rate (0.143)
and the inflation rate (0.403). When constructing an
economic-mathematical model, factors are involved in the
analysis whose correlation coefficient is greater than 0.7.
Accordingly, other factors can be excluded from the model.
To establish the relationship between the effective indicator
and factors, as well as the relationship of factors among
themselves, we will build a correlation matrix (table ).
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Having identified significant factors, we will conduct a
regression analysis and build an economic and mathematical
model for the development of the service sector (table II). For
clarity, the application of the proposed methodology industry
services have been selected having the largest revenue, both in
general and per capita.

TABLEII. ECONOMIC AND MATHEMATICAL MODELS FOR THE
DEVELOPMENT OF THE SERVICES SECTOR AND ITS INDIVIDUAL
INDUSTRIES

‘The Russian Federation

i = 3202644 — 1865,2X1 + 418X2 - 2275.7X3 +9.9X4 - 3,5X5 + 0,003X7 - 2,6X10)

Servicessector

C ongteucti y = 58816+ 44X2 - 34343 = 0,3X4 - 3,1X5 + 0,0001X7 - 0,08X10

Wholesale andetail trade; repair of

motorvehicles motoreyeles, | careissaua g - 13227035 1784~ 1355 - 000017 ~006710

‘household products and personal
items

Transport and communications

Realestate operations, rental and

y = —88736,1 + 765,6X1 - 428,4X3 + 0,944 - 4.5X5 - 0,0000247 - 0,17410

¥ = 11815+ 1174X1 + 1532 - 813X3 + 1.9X4 + 0,1X5 + 0,0001X7 - 0,64X10)

provision of services
The Siherian Federal District
Servicessecior y=36453+1 1269X3 + 04X4 = 0,545 - 0,0001%7
Constructi y =6583 + 656X2~455¥3 +0,07X4 - 0,5X5 - 0,00002X

Wholesale andretail trade; repair of
motorvehicles, motoreycle
§MOWIEYRS |y = 6667+ 8742 - 31613 + 00514 - 00315 + 0,0000147 + 63110
‘household products and petsonal
dems

Transport and communications

y = 11826 - 18,03X2 + 0,13X4 - 0,02X5 + 0,0001X7 - 0,05X10

Realestate operations rentaland | \ - 1354 _ 18552 + 0,074 - 0,LX5 + 0000087 - 0,003K10
provision of services

Krasnoyarskierritory
y =371=32X2 4 0,04X4 - 0,08X5 = 0,00005X7 = 0,002X10

Servil
Construction
Wholesale andretail trade; repait of

y = 1461+ 124X2 + 0,02X4 4+ 0,007X5 +0,00002X7 - 0,01X10

motorvehicles, motoreyeles, |y = 81,8+ 52X2 +0,0006X4 +0,00002X7 — 0,02X10

household products and petsonal
items

y =244 - 19,1X2 - 0,004X4 - 0,03X5 - 9,6X7 = 0,01X10
y ==261-62X2 +0,004X4 - 0,01X5 - 2,1X7 + 0,007X10

Transport and communications

Realestate operations, rental and

provision of services

Based on the obtained models, it is advisable to forecast
the studied indicators for the future, taking into account the
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planned change in the factors that determine the development
of the service sector.

IV. DISCUSSION

To organize similar studies, a number of Russian scientists
(Kitova O., Savinova V., Dyakonova L., Bruskin S.,
Beshmelnitskiy A., Danko T., Sekerin V.) suggest the creation
of situational centers, capable of assessing socio-economic
indicators at the federal and regional levels in real time,
conduct a planned and factual analysis and predict the
development of the service sector for the future using various
quantitative and qualitative methods [12].

On the scale of the Krasnoyarsk Territory, we propose
assigning these research functions to the Research Center for
Monitoring the Consumer Market and Services of the Siberian
Federal University, which is capable of carrying out research
in various sectors of the service sector on orders from both
state and executive authorities and interested individual
market entities.

V. CONCLUSION

Thus, the comparative diagnostics performed allows us to
evaluate the development of the services sector and its
individual industries, as well as the factors determining them,
in retrospect and perspective. Using the presented analysis
results and obtained forecasts of the development of the
service sector allows market entities to objectively assess the
prospects for their development and the effectiveness of their
functioning in this sector of the economy, which will increase
the competitiveness of the market and the effectiveness of
activities taking into account environmental factors.
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