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Abstract

economic development of the country’s various regions, which manifests itselfin natural, territorial,

socio-cultural, economic, political and other aspects. The results of socio-economic differentiation
are unique regional socio-economic systems, which necessitates the formation of individual approaches
to managing their development. Therefore, management decisions made at the federal centre, as well
as by regional authorities, affect the activities of economic entities in the regions and the population’s
level of well-being in different ways. Social security is an integral element of the high quality of life
of the population and is largely the basis for improving the economic status of the region, increasing
the value of human capital. Thus, it is necessary to develop methods and tools for ensuring the social
safe development of regional socio-economic systems, considering the specific characteristics of each
region. From these perspectives, we can discuss the stability and social performance of the regional
economy. Despite a broad scientific background, the factors contributing to the development and the
results of regional socio-economic systems, considering the need for social security, have not been
examined. The present research aims to fill this gap by developing a management model for the social
and safe development of Russia’s regions, using the city of St Petersburg as the case study.

The Russian economic space is characterised by a significant differentiation in the levels of socio-
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AHHOTAIUA

751 POCCUHCKOTO 9KOHOMHUYECKOTO IPOCTPAHCTBA XapaKTepHa 3HaunTeNnbHas auddepeHnnanms
YPOBHEH COLMAIbHO-3KOHOMUYECKOTO Pa3BUTHUS Pa3IMUHBIX PETrHOHOB, MPOSBISIONIASCS
KaKk B TPUPOAHOM, TEPPUTOPUAIBHOM, TaK U B COLUOKYJbTYPHOM, 3KOHOMHYECKOM,
OJMTHYECKOM M HMHOM aclekTax. Pe3ymbraTaMu COIUATbHO-DKOHOMHYECKOW u(depeHnanum
CTaHOBSATCS YHUKAJIbHbIE PETHOHAJIbHBIE COLUAIBHO-3KOHOMHUYECKHE CHUCTEMbI, YTO 0O0YCIaBJINBAET
HE00X0UMOCTh (HOPMUPOBAHHS HHIMBHIyaJIbHBIX ITOIX0JI0B K YIIPABICHHUIO HX pa3BUTHEM. [loaTOMY
yIpaBiIeHUYECKHE PEIICHNUS, TeHEpUpYyeEMbIE (peiepaTbHbIM IEHTPOM, a TAK’KE PETMOHAIbHBIMU OpraHaMH
BJIACTH, HEOJJMHAKOBO CKA3bIBAIOTCS HA JIEATEILHOCTH XO3AUCTBYIOINX CYOBEKTOB PErHoHa U yPOBHE
Osarococtosinusi HaceneHus. CouuanbHasi 0€30MaCHOCTD SIBISIETCS COCTaBHBIM 3JIEMEHTOM BBICOKOIO
KauecTBa JKU3HM HacelleHus, 0oJjiee TOro, coluaibHas 0E€30MacCHOCTb BO MHOIOM SIBJISIETCS Oa3ucom
JUISL TIOBBIILIEHUS SKOHOMHUYECKOTO CTaTyca PEruoHa, pocTa CTOMMOCTH YEJIOBEYECKOro KamluTaja.
BeneacrBue atoro Heobxoauma pa3paboTKa METOJOB M HMHCTPYMEHTOB OOECIEUYEHMsI COLMAJIbHO
0€30MacHOTO PAa3BUTHSI PETHOHAIBHBIX COLMAIBHO-IKOHOMHYECKUX CHCTEM C YYETOM CIEHUPUKU
pernoHoB. MIMEHHO ¢ 3THUX MO3UIUII MOKHO TOBOPUTH 00 YCTOWYMBOCTH PErMOHAIbHONM SKOHOMMKH
1 0 €€ colManbHON pe3yNbTaTUBHOCTH. Llenblo JaHHOTO Hccae0BaHus SIBIISETCS pa3padoTKa MOJIEIH
YIPaBJICHUS COLMAILHO-0€30MacCHOTO pPa3BUTHUS peruoHa Ha mnpumepe ropoja Cankr-IletepOypr.
HccnenoBaTenbeckuil pa3pblB 3aKJIIOYAETCSI B TOM, YTO HECMOTPSI HAa JIOCTATOYHO HIMPOKUN HAyUHBIH
3ajiell, CYIIECTBYET SIBHBIN HaydHBIH TpoOeN B OmpenesreHHH (PaKTOpOB W PE3yNbTAaTOB Pa3BUTHUS
PErHMOHAIBHBIX COLIMAJIbHO-)KOHOMUYECKUX CHUCTEM C€ YYETOM HEOOXOAMMOCTH OOecreueHHs
COLIMAJIbHOW OE€30MaCHOCTH.
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Study of the factors relevant to the management model for developing Russia’s regional socio-economic systems

1. Introduction

The competitiveness of a national economy is determined by the distinct capabilities of regional
socio-economic systems, considered as local centres for generating benefits, in connection with which
the choice of directions for regional development becomes critical. The main goal of the development
of regional and national socio-economic systems is to improve the population’s quality of life, based on
stable economic growth and compliance with environmental restrictions. The Russian economic space
is characterised by a significant differentiation in the levels of socio-economic development of the coun-
try’s various regions, which manifests itself in natural, territorial, socio-cultural, economic, political
and other aspects. The results of socio-economic differentiation are unique regional socio-economic
systems, necessitating the formation of individual approaches to managing their development. Thus,
the purpose of this study is to develop a management model for the social and safe development of the
regions, based on the example of the city of St Petersburg.

Despite a fairly broad scientific background, determining the factors contributing to the develop-
ment and the results of regional socio-economic systems, considering the need to ensure social security,
remains a research gap. Significant differences in the results of the managerial influences of the federal
centre and the regions on regional socio-economic development reveal the need for additional research
in this area.

2. Literature Review

To form a conceptual model for ensuring the socially safe management of the development of re-
gional socio-economic systems, it is necessary to identify the factor specificity. One of the key signs of
differentiation can be the principle of classifying economic resources. The most complete classification
of economic resources as factors influencing the development of regional socio-economic systems is
presented in a previous study (Kisurkin, 2012). The author identifies five main groups — natural, labour,
financial, entrepreneurial and knowledge factors. Each of the presented groups of factors can act as the
core of the model for managing the development of a regional socio-economic system.

A graphic systematisation and brief descriptions are shown in Figure 1.
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Figure 1. Systematisation of economic factors
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However, taking into account this study’s purpose to improve the tools for the socially safe devel-
opment of regional socio-economic systems, instead of labour factors, the model will consider human
factors as the group that fully covers all human resources and human potential located in the territory of
a particular region. Through the reactions of human resources, people can most fully assess how socially
safe their region of residence is and use this effect in strategic regional planning.

Using the state of human resources as the core of the model being developed involves the forma-
tion of a system of input impact factors and a system of input conversion results. The system of input
impact factors should be understood as a set of quantifiable variables that are exogenous in relation to
the state of human resources. At the same time, it should be noted that being fully or partially controlla-
ble is an invariably obligatory property of these factors. It is expedient to make these factors distinct in
accordance with the specifics of the differentiation of economic resources described earlier. Thus, in the
first place, natural factors can be distinguished. As a manageable indicator that characterises the impact
of management entities on the development of a set of natural factors influencing the regional socio-eco-
nomic system, an investment in a fixed asset aimed at protecting the environment and the rational use
of natural resources can be singled out. This indicator is differentiated in accordance with the areas of
investment, namely investments in the protection of atmospheric air, the protection and rational use of
water resources, as well as the construction and maintenance of wastewater treatment plants. The select-
ed set of investment areas is not exhaustive; however, these areas comprise the majority of the totality.
The increment of these parameters in the medium and long terms has an impact on improving the level
of environmental safety of a specific region, which in turn has a positive effect on the overall average
state of the physical and moral health of the population. The presented formal-logical connection deter-
mines the conversion of the process of incremental investments in fixed assets aimed at environmental
protection and rational use of natural resources into a change in the state of human resources, which in
turn can potentially affect the overall development of the regional socio-economic system. In addition
to the selected investment indicator, which invariably has a positive impact on the state of human re-
sources, it is necessary to highlight indicators that reflect the negative impact on the natural resources of
a region. The necessary condition of full or partial controllability determines the technogenic nature of
these indicators. Thus, the most appropriate indicator in this case is the volume of emissions of harmful
(polluting) substances. This indicator is multidimensionally manageable, which is determined by the
possibility of reducing the volume of manufacturing products, the technological process of production,
accompanied by significant emissions of pollutants, and the possibility of compensating for this impact
by improving the systems for cleaning and making up for emitted pollutants. The impact of changes in
this indicator on the state of human resources is reversible, which determines the need to reduce it. The
combination of the above indicators is necessary and sufficient for describing natural factors’ impact
on human resources in the framework of the development of a regional socio-economic system. Other
natural factors are neither fully nor partially controllable, forming the basis for an exclusive evaluation
model that is unsuitable for managing the development of regional socio-economic systems.

Next, it is necessary to consider a set of factors that multidimensionally describe the state of ma-
terial resources that form both internal and external environments. This set can be conditionally divided
into production factors and infrastructure factors. The essence of production factors is determined by
the state of the material resources used in the process of generating wealth. This set of resources can
be divided in accordance with the sign of turnover, as well as with the nature of the participation in the
production process. The general comparative state of fixed production assets can be described by the
indicator of the use of production capacities. It may also be conditionally expedient to use the value of
accumulated depreciation as the analysed indicator of the input influence. However, this indicator has
significant industry specifics, which determines the need for an industry specification of the model, in
turn contradicting the goal set in this study. The indicator of production capacity utilisation is measured
as a percentage, essentially reflecting the share of the actively used production potential of the region
under study. This indicator is exclusively manageable and can be largely regulated by the subjects of
management of the regional socio-economic system, both directly, by placing a state order, and indirect-
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ly, by setting special conditions for the functioning of regional enterprises. The increase in this indicator
has a direct impact on the state of human resources, primarily due to the regional labour market satu-
ration with supply and the decrease in social tension in this regard, as well as the creation of a socially
safe environment. The GRP per capita should also be considered as a complex factor of production. This
indicator is dualistic in nature, and in many respects is the result. However, in modern conditions of the
development of regional socio-economic systems, the complex result, which is directly the GRP per cap-
ita, is determined not so much by the conditional efficiency of able-bodied human resources, as by the
efficiency, adaptability and predictability of the process of its formation, at both the technological and
administrative levels. At the same time, it is the GRP per capita that essentially reflects the population’s
level of well-being, which in turn directly affects the state of human resources. Thus, the GRP per capita
is the most appropriate factor to use as an indicator of the input impact.

In parallel with the development of the production environment, the integrated development of
regional socio-economic systems invariably involves the development of infrastructure as a connecting
inter-production resource. The degradation and unsatisfactory state of the regional infrastructure deter-
mine the increase in logistics costs, in turn leading to greater complexity of the interaction between the
population and the business in both the production process and the consumption process. Among the
indicators reflecting the state of infrastructure factors, it is most appropriate to single out the indicator
of the availability of road transport, differentiated into public (in particular, buses, representing the most
versatile type of public transport) and private (in particular, cars). This indicator can also be supplement-
ed by an indicator of the length of public roads.

The presented set of input influence factors can potentially be supplemented by a set of indicators
reflecting the state of the healthcare system, education and other social indicators. As part of this study,
among the indicators reflecting the state of the social environment, it was decided that the following
would be used: the number of students in general education institutions receiving meal subsidies, the
ratio of healthcare institutions using the internet to the total number of healthcare institutions, as well
as real accrued wages as a percentage of those earned in the corresponding period in the previous year.

Next, it is necessary to consider the totality of the resulting indicators in relation to the human
resources. Such an environment is manifested in a set of indicators reflecting the level of social security,
such as the number of offences in the context of the main articles of the Criminal Code of the Russian
Federation, as well as in a set of indicators reflecting the conditional “improvement” of society, such as
the volume of consumed alcoholic beverages and drugs.

It is also essential to separately note the increase in the unemployment rate as a result of the re-
verse conversion of the increment in the main indicators of input influence. The totality of the resulting
indicators is presented in Table 2.

The above set of indicators can be aggregated in a single conceptual model (Figure 2).
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Figure 2. Conceptual model for managing the development of regional socio-economic systems (Rodi-
onov et al., 2021)

As shown in Figure 2, the core of the conceptual model for managing the socially safe develop-
ment of regional socio-economic systems is the set of quantifiers of the state of human resources. These
quantifiers can be aggregated, based on the analysis of the comparative state of the communicative
manifestations of a region’s population. Such a thesis assumes that the psychological state of the repre-
sentatives of society relates to the results of their professional activities and other social manifestations.

The state of human resources can be differentiated in accordance with a variety of classification
features (Kulibanova, Teor, 2018; Kulibanova, 2018); however, the most appropriate one in this study is
the allocation of social (Karpenko et al., 2018) and emotional characteristics of human resources. Two
of the key properties of the process of forming these characteristics are consistency and duration, which
determine the need to consider the significant time lag in the conversion of managerial impact, which
theoretically takes several years.

Development requires a methodology for assessing the emotional characteristics of human re-
sources, effectively reflecting the state of such resources. The key properties of primary information in
the framework of the analysis are objectivity, relevance and universality.

As arule, the key emotional (tonal) characteristics of natural information, include positivity, neg-
ativity and neutrality. These tonal characteristics can be called primary. The assessment of these param-
eters in relation to the information flow of the regional socio-economic system can be differentiated by
the following indicators:

Tfem — the level of neutral sentiment of information unit 7, which describes the state of the region-
al socio-economic system
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Tf ” _ the level of positive sentiment of information unit 7, which describes the state of the re-
gional socio-economic system

Tc’_wg — the level of negative sentiment of information unit i, which describes the state of the re-
gional socio-economic system

neut . . o, . . .
1" —the level of neutral tone of information unit i, which describes the human resources’ reac-

tion to the state of the regional socio-economic system

pos ... . . . .. . .
1., —the level of positive sentiment of information unit 7, which describes the human resources’
1

reaction to the state of the regional socio-economic system

neg . . . . .. . .
1., —thelevel of negative sentiment of information unit i, which describes the human resources’
1

reaction to the state of the regional socio-economic system

The presented set of indicators, based solely on the analysis of primary information, may not fully
reflect the dynamic changes in the state of human resources. An addition to this parameter is the general
level of emotionality of the information unit, equal to the ratio of the sum of the levels of positive and
negative sentiments to the level of the neutral sentiment of the information unit. The mathematical inter-
pretation of these indicators is represented by formulas 1-4.

pos pos

dis _ "¢ dis __ ~com;
I = e (1) T = e 3)

c com;

Tpos + Tneg) (Tpos + Tneg )
full ( < < Sull con con;

T'C,- - neut (2) T;OM; - neut (4)

¢ com;

with the following definitions:

Tc‘_ﬁs — the level of the tonal gap of information unit i, which describes the state of the regional
socio-economic system

di . : o . ,
T " — the level of the tonal gap of information unit i, which describes the human resources’ re-

action to the state of the regional socio-economic system

1) f “I' _ the general level of emotionality of information unit i, which describes the state of the
regional socio-economic system

I L . . o :
T ~ —the general level of emotionality of information unit 7, which describes the human resourc-

es’ reaction to the state of the regional socio-economic system

The above set of indicators allows us to describe the tonal colour as a general news flow and a reac-
tive information flow. The key characteristic reflecting the state of human resources is the ratio of these
tonal characteristics, which determines the tonal gap. The mathematical interpretation of these indicators
is represented by formulas 5-9:

com,

Dinem _ \/(7—;:1eut _Tneut)z (5)
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D =\ -1) ©
D = \/(]-;:teg _T;Zfri )2 (7)
di " T,,

2
pos neg pos neg
full (]—;1 + 7:3,' ) (Téoml- + ]—;oml. )
D’ - neut - neut (9)

¢ com;

with the following definitions:

Dl.nem — a break in the level of the neutral tone of information unit i, which describes the state of
the regional socio-economic system and the reactive information units in relation to it

Dl.p ” _a gap in the level of positive sentiment of information unit i, which describes the state of

the regional socio-economic system and the reactive information units in relation to it

Dl."eg — a gap in the level of negative sentiment of information unit 7, which describes the state of
the regional socio-economic system and the reactive information units in relation to it

di . : . P . . .
D * _a gap in the tone of information unit i, which describes the state of the regional socio-eco-

nomic system and the reactive information units in relation to it

i . . : : o .
Dl:f “" _a gap in the general level of emotionality of information unit i, which describes the state
of the regional socio-economic system and the reactive information units in relation to it

The literature review is based on the materials presented by the cited authors (Karpenko et al.,
2018; Rodionov et al., 2021).

3. Methods and Materials

The above technique can be automated using the Python programming language. At the initial
stage of the presented methodology, both the information describing the state of the regional socio-eco-
nomic system and the reactive information in relation to it are searched and aggregated. As part of the
implementation of this algorithm, it is advisable to use the social network VKontakte. This choice is
primarily due to the breadth of coverage of the population, which is on average 90% at the regional lev-
el. To test the developed methodology, the city of federal significance, St Petersburg, was chosen as the
case study. One of the most dynamic and widespread concentrators of news information of the regional
socio-economic system in the case of St Petersburg is the Vesti St Petersburg community. As an officially
registered mass media, this community exclusively contains news information of regional importance
and targets the most communicatively active audience.

The Dostoevsky instrumental library was chosen for the purpose of assessing the sentiments of
both news information and reactive information. Based on the results of assessing the primary charac-
teristics of the tonality of the information units, the previously presented characteristics of the tonal gap,
which directly characterise the state of human resources, are calculated and aggregated.
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In accordance with the previously presented conceptual model for managing the development of
regional socio-economic systems, its core determines the conversion of the set of quantifiers of the state
of human resources, expressed by the tonal gap of the information environment. The average dynamics
of the primary indicators of the tonal gap are formally logically justified, which indirectly confirms the
feasibility of the mathematical formalisation of the built conceptual model through the classical meth-
odology of regression analysis.

The regression quality criteria applied in this work are defined as follows:

- the significance of the models is assessed using Fisher’s F-test. In the framework of this study,
the limit value of this criterion is taken to be 0.1 or 10%;

- the quality of the model is determined primarily by the volume of the explained variance of the
endogenous variable, as indicated by the coefficient of determination (R2);

- the level of significance of the relation between the endogenous variable and the exogenous vari-
ables included in the model is determined by the p-level of significance of each variable. In the multiple
regression equations, the specificity of the sample described above determines a potentially sufficiently
high p-level of significance for the studied regressors. Therefore, compared with Fisher’s F-test, a sig-
nificantly more significant threshold is determined for this indicator, up to 0.2 or 20%. The backward
method is used as an optimisation method in this study;

- the applied quality of describing the variance of an endogenous variable by the variance of exog-
enous variables is determined by the average approximation error, standard deviation, characteristics of
structural outliers and structural gaps, among many others;

- the most significant binary quality criterion of a regression model is the rationale for the direction
of the impact of an exogenous variable on an endogenous one.

4. Results and Discussion

Let us consider the impact of natural factors on the gap in the level of the positive tone in a region-
al socio-economic system’s information environment. Based on the results of the primary analysis and
optimisation, the following regression equation is obtained (formula 10):

D/ =-0,037+0,0004* N, +(1,3-06)*N, (10)

In the framework of the resulting equation, the p-significance level of all regressors corresponds
to the established criterion. The value obtained from Fisher’s F-test is 0.0018, indicating the high sig-
nificance of the resulting regression equation. The coefficient of determination of this equation is 0.955,
from which it can be concluded that the variance of the “volume of emissions of harmful (pollutant)
substances into the atmospheric air from road transport” and the variance of “investments in fixed assets
aimed at protecting the environment and rational use of natural resources (protection and rational use of
water resources)” explain about 96% of the dispersion of the gap in the level of positive sentiment in the
regional socio-economic system’s information environment. Of course, a significant part of the unifor-
mity of variances is determined by systemic changes; however, even taking into account possible errors,
this value indicates the high quality of the generated regression equation. To assess the applied quality
of the model, we should compare the theoretical and actual values of the endogenous variable, as well as
the boundaries of the acceptable interval (Figure 3).

36 Sustain. Dev. Eng. Econ. 2024, 1, 2. https://doi.org/10.48554/SDEE.2024.1.2




Karpenko, P., Viktorova, N., Tran, H.H.

0,16

0,15

0,14

0,13

0,12

0,11

0,1

0,09

0,08
2013 2014 2015 2016 2017 2018 2019
Actual values of the gap in the level of positive sentiment in a regional socio-economic system's information environment

Theoretical values of the gap in the level of positive sentiment in a regional socio-economic system's information environment

Figure 3. Dynamics of actual and theoretical values of the gap in the level of positive sentiment
in a regional socio-economic system’s information environment, depending on natural factors (Karpen-
ko, 2021)

As shown in the graph (Figure 3), the overall dynamics of the actual and theoretical values of the
gap in the level of positive tonality in a regional socio-economic system’s information environment are
comparable, indicating the high quality of the generated regression equation. Of course, an insignificant
structural outlier appears in 2015, primarily due to the insignificant value of the standard deviation be-
cause of which the boundaries of the permissible interval are extremely strict. Due to this specificity, the
corresponding structural outlier can be ignored.

The above equation determines the direct nature of the impact of the “volume of emissions of
harmful (pollutant) substances into the atmospheric air from road transport” and “investments in fixed
assets aimed at protecting the environment and rational use of natural resources (protection and rational
use of water resources)” on the gap in the level of the positive tone in a regional socio-economic system’s
information environment. Regarding the first factor, a formal-logical connection is observed, while the
impact of the second factor shows a contradictory nature. This impact can be substantiated by a potential
lag in the impact on the specifics of the use of water resources. Consequently, from the management
perspective, the “volume of emissions of harmful (polluting) substances into the air from road transport”
is primary (indicator N1). The coefficient of elasticity of this indicator is 1.008%.

Let us consider the impact of production factors on the gap in the level of positive tonality in the
regional socio-economic system’s information environment. Based on the results of the primary analysis
and optimisation, the following regression equation is obtained (formula 11):

D™ =2,269-0,021* P, (11)

In the framework of the resulting equation, the p-significance level of the residual regressor corre-
sponds to the established criterion. The value obtained from Fisher’s F-test is 0.07, indicating a sufficient
significance of the resulting regression equation. The coefficient of determination of this equation is 0.5,
from which it can be concluded that the dispersion of “GRP per capita” explains about 50% of the dis-
persion of the gap in the level of positive sentiment in the regional socio-economic system’s information
environment. This value is insufficient to interpret the model as having high quality but enough to accept
the model. For a paired regression model with macrospecificity, such value is acceptable for further re-
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search. To assess the applied quality of the model, the theoretical and actual values of the endogenous
variable, the boundaries of the acceptable interval, are compared (Figure 4).
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Figure 4. Dynamics of actual and theoretical values of the gap in the level of positive sentiment
in a regional socio-economic system’s information environment, depending on production factors
(Karpenko, 2021)

As shown in the graph (Figure 4), the overall dynamics of the actual and theoretical values of the
gap in the level of positive tonality in the regional socio-economic system’s information environment
are comparable, indicating the sufficient quality of the generated regression equation. However, struc-
tural gaps are observed in 2016 and 2020. This specificity is due, first of all, to significant non-economic
shocks in these periods, particularly the COVID-19 pandemic. Due to this specificity, the corresponding
structural outliers can be ignored.

The given equation of pair regression (formula 11) reflects the reverse effect of the change in the
“GRP per capita” on the gap in the level of positive tonality in the regional socio-economic system’s
information environment, which in turn is formally and logically substantiated. At the same time, the
coefficient of elasticity of this indicator is -16.6%, indicating an extremely strong influence of produc-
tion specifics on the change in the gap in the level of positive sentiment. Thus, this indicator is primary
in terms of managing the development of the regional socio-economic system.

Let us consider the impact of infrastructural factors on the gap in the level of positive sentiment
in the regional socio-economic system’s information environment. Based on the results of the primary
analysis and optimisation, the following regression equation is obtained (formula 12):

D/ =0,589-0,00013*7, (12)

In the framework of the resulting equation, the p-significance level of the residual regressor cor-
responds to the established criterion. The value obtained from Fisher’s F-test is 0.14, indicating the in-
sufficient significance of the obtained regression equation. This fact determines the need to exclude this
model from the previously formulated conceptual equation. However, the coefficient of determination
of this equation is only 0.32, which indicates the relative secondary nature of factor 13, “length of public
roads”. Moreover, the relation is inverse, which is not logically interpreted. Thus, it can be established
that infrastructural factors have no significant impact on the gap in the level of positive sentiment in
the regional socio-economic system’s information environment. This fact may be due to the extreme
differentiation of the infrastructural conditions of the regions, as well as the human resources’ relative
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adaptation to these conditions.

In conclusion, it is necessary to consider the impact of social factors on the gap in the level of the
positive tone in the regional socio-economic system’s information environment. Based on the results of
the primary analysis and optimisation, the following regression equation is obtained (formula 13):

D/ =-3,54+0,038*S, —0,0007*S, =

In the framework of the resulting equation, the p-significance level of the residual regressor corre-
sponds to the established criterion. The value obtained from Fisher’s F-test is 0.017, indicating the suffi-
cient significance of the obtained regression equation. The coefficient of determination of this equation
is 0.71, from which it can be concluded that the variance of the “ratio of healthcare institutions using
the internet to the total number of healthcare institutions” and the variance of “real accrued wages as a
percentage of those earned in the corresponding period in the previous year” explain about 71% of the
variance of the gap in the level of positive tonality in the regional socio-economic system’s information
environment. This value is necessary and sufficient for the interpretation of the model as having high
quality. To assess the applied quality of the model, we should compare the theoretical and actual values
of the endogenous variable, as well as the boundaries of the acceptable interval (Figure 5).
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Figure 5. Dynamics of actual and theoretical values of the gap in the level of positive sentiment in
the regional socio-economic system’s information environment, depending on social factors (Karpen-
ko, 2021)

As shown in Figure 5, the overall dynamics of the actual and theoretical values of the gap in the
level of positive tonality in the regional socio-economic system’s information environment are compa-
rable, indicating the sufficient quality of the generated regression equation. However, a structural gap
appears in 2014. This specificity is due, first of all, to economic shocks caused by fluctuations in the
exchange rate of the national currency. Due to this specificity, the corresponding structural outlier can
be ignored.

The above regression equation reflects the reverse effect of the change in “real accrued wages as
a percentage of those earned in the corresponding period in the previous year” on the gap in the level
of positive sentiment in the regional socio-economic system’s information environment, which in turn
is formally and logically substantiated. However, the direct impact of the change in the “ratio of health-
care institutions using the internet to the total number of healthcare institutions” determines the need to
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exclude it from further analysis. Thus, in this case, indicator S3, “real accrued wages as a percentage of
those earned in the corresponding period in the previous year”, is decisive. At the same time, the coeffi-
cient of elasticity of this indicator is -0.52%. Based on the results of the regression analysis, infrastruc-
tural factors, as well as some natural, industrial and social factors, can be completely excluded.

Next, it is necessary to consider the resulting part of the conceptual model, which describes the
impact of the core (the state of human resources) on the set of resulting indicators. The system of criteria
described earlier is also preserved for these paired regression equations. First, we consider the impact of
changing the gap in the level of positive sentiment in the regional socio-economic system’s information
environment on indicator R1, “the number of crimes (murder) registered in the reporting period under
Art. 105 of the Criminal Code of the Russian Federation”. Based on the results of the analysis, the fol-
lowing regression equation is obtained (formula 14):

R =75,6+930,7% D" (14)

The value obtained from Fisher’s F-test is 0.05, indicating the model’s sufficient level of signifi-
cance. However, the coefficient of determination is 0.49, which explains less than 50% of the variance
of the endogenous variable. Since only a pairwise regression model is considered, it can be assumed that
this level is sufficient in an isolated form. A comparison of the dynamics of the actual and theoretical
values of the endogenous variable confirms this thesis.

As shown in Figure 6, the actual dynamics of the number of crimes (murder]|) registered in the
reporting period under Art. 105 of the Criminal Code of the Russian Federation are sufficiently different
from the theoretical one. Thus, it can be argued that the management of this indicator through the admin-
istration of the information environment is mathematically possible but not effective enough.
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Figure 6. Dynamics of actual and theoretical values of the number of crimes (murder) registered under
Art. 105 of the Criminal Code of the Russian Federation, depending on the gap in the level of positive
sentiment in the regional socio-economic system’s information environment (Karpenko, 2021)

The use of this approach to management is expedient only in combination with other, more effec-
tive tools. The coefficient of elasticity in this case is 0.62%, which is logically justified.

Next, we consider the impact of changing the gap in the level of positive tonality in the regional
socio-economic system’s information environment on indicator R2, “the number of crimes (intentional
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infliction of harm to health) registered in the reporting period under Art. 111 of the Criminal Code of the
Russian Federation”. Based on the results of the analysis, the following regression equation is obtained
(formula 15):

R, =257,7+1434,5% D™ (15)

The value obtained from Fisher’s F-test is 0.08, indicating the model’s sufficient level of signif-
icance. However, in this case, the coefficient of determination is 0.41, which explains only 41% of the
variance of the endogenous variable. A comparison of the dynamics of the actual and theoretical values
of the endogenous variable is shown in Figure 7.
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Figure 7. Dynamics of actual and theoretical values of the number of crimes (intentional infliction of
harm to health) registered under Art. 111 of the Criminal Code of the Russian Federation, depending
on the gap in the level of positive sentiment in the regional socio-economic system’s information envi-
ronment (Karpenko, 2021)

As illustrated in Figure 7, the actual dynamics of the number of crimes (intentional infliction of
harm to health) registered in the reporting period under Art. 111 of the Criminal Code of the Russian
Federation sufficiently differ from the theoretical one. At the same time, until 2018, the dynamics have
been multidirectional, indicating a potentially extremely low efficiency of influencing this indicator by
managing the region’s information environment. The use of this approach to management is expedient
only in combination with other, more effective tools. The coefficient of elasticity in this case is 0.42%,
which is logically justified.

Next, we consider the impact of changing the gap in the regional socio-economic system’s infor-
mation environment on indicator R3, “the number of crimes (rape) registered in the reporting period
under Art. 131 of the Criminal Code of the Russian Federation”. Based on the results of the analysis, the
following regression equation is obtained (formula 16):

R, =30,67+234,46* D/ (16)

The value obtained from Fisher’s F-test is 0.075, indicating the model’s sufficient level of sig-
nificance. The coefficient of determination is 0.43, which explains only 43% of the variance of the en-
dogenous variable, representing an insignificant result. A comparison of the dynamics of the actual and
theoretical values of the endogenous variable is shown in Figure 8.
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Figure 8. Dynamics of actual and theoretical values of the number of crimes (rape) registered under
Art. 131 of the Criminal Code of the Russian Federation, depending on the gap in the level of positive
sentiment in the regional socio-economic system’s information environment (Karpenko, 2021)

As shown in Figure 8, the actual dynamics of the number of crimes (rape) registered in the re-
porting period under Art. 131 of the Criminal Code of the Russian Federation are comparable to the
theoretical one. However, the much smaller amplitude of the change indicates a relatively low level of
conversion of a potential managerial impact. The coefficient of elasticity in this case is 0.5%, which is
more significant relative to the indicators considered earlier. Thus, the management of the information
environment in the context of reducing the number of crimes (rape) registered in the reporting period
under Art. 131 of the Criminal Code of the Russian Federation is expedient only in combination with
other, more effective tools.

Next, we consider the impact of changing the gap in the level of positive tonality in the regional
socio-economic system’s information environment on indicator R4, “the number of crimes (hooligan-
ism) registered in the reporting period under Art. 213 of the Criminal Code of the Russian Federation”.
Based on the results of the analysis, the following regression equation is obtained (formula 17):

R, =140,9-295,269* D/ (17)

The value obtained from Fisher’s F-test is 0.12, indicating the model’s insignificance. In combi-
nation with the inverse nature of the established relation, it can be unequivocally stated that the man-
agement of the information environment in the context of reducing the number of crimes (hooliganism)
registered in the reporting period under Art. 213 of the Criminal Code of the Russian Federation is
statistically inappropriate. An identical situation applies to indicator RS, “the number of deaths (suicide)
by main classes and individual causes of death per 100,000 people”. The value obtained from Fisher’s
F-test of the generated equation is 0.17, which also reveals the model’s insignificance.

Next, we consider the impact of changing the gap in the level of positive tonality in the regional
socio-economic system’s information environment on indicator R6, “the number of deaths (cases of
alcohol poisoning) by main classes and individual causes of death per 100,000 people”. Based on the
results of the analysis, the following regression equation is obtained (formula 18):

R, =3,016+20,12*D/* (18)
The value obtained from Fisher’s F-test is 0.04, indicating the model’s high level of significance.

The coefficient of determination is 0.52, which is a relatively high result. A comparison of the dynamics
of the actual and theoretical values of the endogenous variable is shown in Figure 9.
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Figure 9. Dynamics of actual and theoretical values of the number of deaths (cases of alcohol poison-
ing) by main classes and individual causes of death per 100,000 people, depending on the gap in the
level of positive sentiment in the regional socio-economic system’s information environment (Karpen-
ko, 2021)

As depicted in Figure 9, the actual dynamics of the number of deaths (cases of alcohol poisoning)
by main classes and individual causes of death per 100,000 people are comparable to the theoretical one.
The minor structural breaks in 2016 and 2018 most likely have economic and social underlying causes.
The coefficient of elasticity in this case is 0.47%, which is significant enough. Thus, the management
of the information environment in the context of reducing the number of cases of alcohol poisoning is
quite appropriate.

In conclusion, let us consider a more specific indicator, which differs significantly from the previ-
ously considered “total number of unemployed in accordance with the methodology of the ILO” (R7).
The value obtained from Fisher’s F-test is 0.15, indicating the model’s insignificance. In combination
with the inverse nature of the established relation, it can be unequivocally stated that the management of
the information environment in the context of reducing the total number of unemployed is statistically
inappropriate.

5. Conclusion

In accordance with the confirmed conceptual model, it can be concluded that the volume of emis-
sions of harmful (polluting) substances into the air, the GRP per capita and real accrued wages as a per-
centage of those earned in the corresponding period in the previous year play a decisive role in managing
the region’s information environment. This specificity determines the primacy of economic factors in
the formation of a tonal gap in the information environment. Consequently, it is the economy that acts
as the primary mediator of the development of the regional socio-economic system. Thus, a direct ben-
eficial impact on the population’s welfare outside the context of improving the infrastructure and social
environment will significantly reduce the resulting indicators associated with mortality, whose con-
version can be effectively managed through continuous monitoring of the tonal gap in the information
environment and can affect the regional authorities’ provision of social security. However, regional spe-
cifics must also be considered. Since this model is specified for St Petersburg, based on its management
analysis, it is necessary to formulate a set of recommendations for the socially safe development of the
regional socio-economic system.
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