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Abstract. The article proposes an approach to assessing the level of the social crisis in
Ukraine, based on the use of expert assessment, factor analysis and cluster analysis. The authors
identify the factors that most influence the crisis processes in Ukrainian society, namely: living
standards, unemployment, the ecological situation in Ukraine, political instability, corrupt
authorities, social security and economic situation. For the analysis of the social crisis in the regions
expert data and statistical data were used which allowed to identify a more adequate and realistic
state of affairs. On the basis of the factors that form the social crisis in the regions, the classification
of regions of Ukraine of the group with high, medium and low level of social crisis has been carried
out. This analysis will allow to affect the state of development of social processes in the regions
with the implementation of programs of socio—economic development.
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AHANI3 BIOMIHHOCTEW PEFNOHAJIbHOIO PO3BUTKY
B YMOBAX COLIANBbHOI KPU3U B YKPAIHI

AHoTamisg. Y cTarTi 3alpornoHOBAHO MMiIX11 IO OLIHKHU PiBHS COILIaNbHOI KpU3H B YKpaiHi,
o 0a3yeThcsi HA BUKOPUCTAHHI METOJIB €KCIEPTHOTO OIIHIOBaHHS, (PaKTOPHOTO Ta KJIACTEPHOTO
aHanmizy. ABTOpaMd BHSBJICHO (DaKTOpH, IO HAWOIIbINE BIUIMBAIOTh HA KPH30BI TPOIECH B
YKpaiHCBbKOMY CYCHIJICTBI, @ came: PIBE€Hb KHUTTS, piBEHb O€3pOOITTS, CKOJIOTiYHA CHUTYaIlis B
VYkpaiHi, MOJITHYHA HECTAOLIBHICTh, KOPYMIIOBAHICTh BJIAJM, COIliaJibHAa Oe3leka Ta MaTepialibHe
craHoBuiie. /[y aHamizy comiaJibHOI KpU3W B perioHax Oyj0 BUKOPUCTAHO JaHl, OTpHUMaHi
EKCIIEPTHUM IUISIXOM, Ta CTATUCTUYHI JIaHi, 0 IO3BOJIMIIO BU3HAYUTH OLIBIII aJIEKBATHY 1 peallbHy
OIIIHKY cTaHy pedeil. Ha ocHOBI (hakTopiB, siki HOPMYIOTH COIliaibHY KpHU3y B perioHax, 3/1IHCHEHO
KiacuQikaiio perioHiB YKpaiHu Ha TPYHH 3 BUCOKHM, CEPEIHIM Ta HU3LKHM PIBHEM COIlIaTbHOI
KpU3u. 3JIMCHEHWI aHami3 J03BOJIMTh BPAaXOBYBATH CTaH PO3BUTKY COIAIbHUX MPOIECIB Y
perioHax mpH BIPOBAPKEHHI MMPOrpaM COL[ialIbHO—EKOHOMIYHOTO PO3BHUTKY.

KiarouoBi cioBa: perioHanpbHUN PO3BUTOK, OIlIHKA PIBHS COIIaJbHOI KPH3U, METOIU
eKCIIepTHOTO OILIHIOBaHHS, (AKTOPHUH aHaji3, KJIACTEpHUIN aHami3, MPOrpaMH COI[iaIbHO—
€KOHOMIYHOTO PO3BUTKY PEriOHIB.
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AHAIU3 OTNIMYMU PETMOHANIBHOIO PA3BUTUSA B YCINIOBUAX
COUUAIJIbHOIO KPU3UCA B YKPAUHE

AHHOTanusl. B crarbe mpeniokeH MOAXOA K OLEHKE YPOBHS COLIMAJIBHOTO KpU3MCA B
VYKpauHe, OCHOBaHHBIH Ha MHCIIOJIb30BAHUU METOJIOB JKCIIEPTHOM OLEHKH, (PAKTOPHOTO H
KJIACTEPHOTO aHaju3a. ABTOpaMH BBIBJICHBI (akTOpbl, HauOojiee BIUSIONIME HA KPHU3HCHBIC
MpOLECChl B YKPAaMHCKOM OOIIECTBE, a HMEHHO: YPOBEHb KH3HHU, YPOBEHb O€3paboTHIIbI,
HKOJIOTHYECKAsi CUTyalusi B YKpauHe, MOJUTHYECKass HEeCTaOMIbHOCTh, KOPPYMIIMPOBAHHOCTH
BJIACTH, COLMAJbHAs O€30IIaCHOCTh M MaTepHalbHOE MOJNOXKEeHue. [ aHaim3a COLUaIBbHOIO
KpU3UCa B pEruoHax OBUIM HCIOJb30BAHbI [aHHbBIC, MOJYYEHHbIE HKCHEPTHBIM IyTeM, U
CTaTUCTUYECKHE JaHHBIEC, YTO IMO3BOJMIO ONPENENINTh OOJee aJeKBAaTHYIO M PEAIbHYIO OLIEHKY
coctosinusi Bemedl. Ha ocHoBe ¢akTopoB, (GopMUpPYIOMIMX COIMATBHBIN KPU3UC B pPErHOHaXx,
ocCylllecTBIeHa Kiaccu(UKalys PEerMOHOB YKpauHbl Ha TPYMHIBI C BBICOKUM, CPEIHUM U HHU3KUM
YPOBHEM COLMAIBHOrO Kpusuca. IIpoBeIeHHbIN aHAIN3 IT03BOJIUT YYUTHIBATH COCTOSIHUE PA3BUTHS
COLIMAIBHBIX TPOLECCOB B PErMOHAX IPH BHEAPEHHHM IPOrPaMM COLMATbHO—KOHOMHYECKOTO
pa3BUTHSL.
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The problem statement. Today in Ukraine, due to the social risk that the Ukrainian society
has encountered in recent years, there is a social crisis. The factors that led to this situation include
the need to protect the country from an external aggressor, the implementation of European
integration processes, the reduction of the level of social protection of the population, distrust of the
authorities, etc. As a result of the influence of such negative factors, there are numerous rallies,
protests, and the level of dissatisfaction of citizens with social, political and economic spheres of
life. In connection with this, there is a need for a detailed analysis of the social crisis, the causes of
its occurrence and possible consequences, to develop the necessary conditions and means to
overcome it at all levels — state (or society as a whole), regional or local.

Analysis of research and problem statement. An analysis of literary sources shows that
the study of the social crisis in Ukraine is quite relevant, as it is being considered in the context of
the study of the transformational processes of the past decades in post-Soviet countries. Part of the
research deals with the causes and consequences of the social crisis at the community level as a
whole, while others analyze the regional differences in the manifestations of the social crisis in
Ukraine, and, accordingly, suggest different ways of solving the problem. In both cases, special
attention is paid to the methods of identifying (diagnose) of the social crisis at one level or another
level of governance, to the justification of the system of indicators and assessment methods. We
will consider the main results obtained by domestic authors in the study of indicators and methods
for assessing the level of social crisis in Ukraine (Table 1).

The main research results. To study the social crisis in the regions of Ukraine using of the
following economic and mathematical methods and models, such as expert evaluation, factor and
cluster analysis, classification trees, general statistical methods is proposed. The relationship of
these methods and models is presented in the form of the following conceptual scheme of research
(fig. 1).

An overview of literary sources has shown that the assessment of the social crisis, as well as
social tension as the main threats to the social security of the region, the identification of their
causes and consequences, patterns of development and forecasting methods, is today a topical task
of research.

Table 1
A review of literary sources on the study of the social crisis in Ukraine
No Authors Content of research Result
1 | Yatsenko L.D. The method of measurement | The method of measuring social tensions in certain
Kolomiets O. O. | of social tension in the territories is proposed and described, and the
[21] regions of Ukraine and results of the complex evaluation of its formation
determination of priority parameters are presented. The grouping of the
directions of providing of regions of Ukraine according to the level of social
social security in separate tension is carried out, perspective ways of
territories are proposed. ensuring social stability are presented.

2 | SiriY.\V.[15] The approach to constructing | Interpretative, operationalizing and explicative
a conceptual model of social | actions on the phenomenon of social tension are
tension on the basis of system | determined. The classification and grouping of

analysis is proposed. factors of social tension is carried out.
3 | Golovakha E. The estimation of a level of Dynamics, regional features and factors of
Panina N. [5] readiness of a society for a formation of a social crisis are considered.
social protest is proposed.
4 Mishchenko M., | The method of research of The problems of detection and analysis of social
Balakireva social tension as a tension in society are investigated.
0.[13] precondition of social crisis is
offered.
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5 | Nebozhenko V. | The topic "Ukraine on the Social tensions and conflicts in Ukrainian society
[14] way to an open society” was | are considered.

expanded.

6 | Klyuenko E. Improvement of the The methodological principles of the study of
[11] methodology for assessing social tension in a transformed society are

the social crisis. considered.

7 | Slyusarevsky The theoretical model of The set of necessary and sufficient indicators of
M.M. [16] social tension is proposed. estimation is considered.

8 | Holovenko V.A. | The reasons of the social The social crisis arises due to a combination of
[6] crisis in Ukraine are economic, political, social and other processes, the

investigated. course and direction of which leads to the
emergence of unstable (political, economic,
military) or conflict situation in the society.

9 | AkininaP.V,, The factors of formation of | The psychological and personality traits of each
Ryazantseva social tension in society are | person are believed to be the basis of internal
S.V.[8] suggested. factors of social stress. As external factors, the

authors distinguish the following: economic;
political socio—psychological; ecological.

10 | Tolstova Yu.N. | The methods of determining | To study the social crisis it’s recommended to use
Voronina N.D. the level of social tension of methods of multidimensional analysis; models
[18] are proposed, the that include two types of information, with the use

preconditions and of expert judgment or the use of statistical
consequences of the social methods of information processing.
crisis are determined.

11 | Uzunov V. [19] | Itis proved that the social The following factors are suggested for the group
tensions in the country and of factors of quality of life of the population: low
its regions are influenced by | financial level; increase in crime; unemployment;
many groups of factors, unfair distribution of income; low level of social
among which one of the security; demographic factors; mortality of all
most important is the quality | kinds; increase in the number of mental ilinesses;
of life of the population. aggravation of the housing problem; increasing the

number of divorces; reduction of volumes and
quality of medical services; ecological situation.

12 | Borodkin F. [4] | Improvement of the system | Six indicators that characterize social tension are
of indicators of social proposed, these are: the unemployment rate; the
tension. load of the unemployed at one vacant place; the

share of long—term unemployed; average wage
arrears with respect to the subsistence minimum;
poverty line; coefficient of migration growth.

13 | Korobeinikov Improvement of the system | It is proposed to use the following statistical
AM.[12] of indicators of the social indicators: the number of persons of the disabled

crisis in society. for one thousand able-bodied age; the level of
registered unemployment; average length of
unemployment; the number of registered crimes
per 10 thousand inhabitants.

14 | Baranova G.V. | A comprehensive objective | A system of 29 priority factors has been developed
[3] assessment of the social that significantly affect the social crisis in the

crisis in the region is region.
proposed.

15 | Gryzlov I.M. [7] | Improvement of the system | It is proposed to form a set of indices of social
of indicators of social tension of the population of the region using the
tension of the population. method of the main components.

16 | Andrenko O.A., | The methodology for An that allows us to form grounded sets of partial

Mordovtsev
0.S.11, 2]

assessing the social tension
of the region has been
improved.

indicators and to define a comprehensive rating
assessment of the level of social tension in the
regions of Ukraine is proposed.

324




Despite the wide range of work on the methodology for assessing the social crisis in Ukraine,
the number of quantitative and qualitative indicators of its assessment, as well as the coverage of
the territorial aspects of the social crisis, needs to be clarified. This will allow us to investigate the
strengths and weaknesses of the functioning of regional socio—economic systems.

Thus, the object of research in the article is the social crisis in the regions of Ukraine and
factors that affect it. The purpose of the study is to analyze the social crisis in the regions of Ukraine
and the methods and models of its analysis.

To study the social crisis in the regions of Ukraine it is proposed to use the following
economic and mathematical methods and models, such as expert evaluation, factor and cluster
analysis, classification trees, general statistical methods. The relationship of these methods and
models is presented in the form of the following conceptual scheme of research (Fig. 1).

e N : :
[ 1. Preparation | > 2. Processing | 10 N, 3. Checking ]
TV L /

§ é | N T— N |~ N X —
= = 1.1. Expert ‘ 2.1. Processing 3.1 Trees of
9 % / \ evaluation of statistical clagsitficatio
1.2. Factor | 2.2. Cluster ‘
analysis | analysis ‘
S s ‘ &
[ : _— N BN P ———
§ % __ Thesetof | |  Classesof | Accuracy of
& = /" | indicators of the regions by the classification
social crisis level of crisis

Fig. 1. Conceptual Scheme of Research of the Social Crisis in the Regions of Ukraine

Based on the conceptual schema, we consider the algorithms underlying this study. The complexity
of this objective reality, which is the social crisis, implies for its assessment and analysis of the use of
combined methods.

At the stage of identifying factors that determine the social crisis, it is proposed to apply methods
of expert and sociological surveys. It is important to find out the degree of influence (significance)
of each factor on the final result of management of social security in various regions of Ukraine. In
order to determine the most important factors of the social crisis in the regions of Ukraine, 25
different indicators were taken, concerning which a sociological survey of 20 respondents was
carried out regarding the degree of their importance in managing the social crisis. To implement the
proposed algorithm, it is necessary to find out the internal relationships between the factors that
form the level of the social crisis, the construction of multidimensional functions of communication
factors, the allocation of their minimum number, which describe the social crisis with a sufficient
degree of accuracy. Therefore, we apply the methods of factor analysis to reduce the number of
variables [9].

The social crisis is a multifactorial phenomenon, so the essential difference is its ambiguity.
At the data preparation stage, a study was conducted that allowed us to identify 25 factors that have
a direct impact on the formation of the social crisis in Ukraine. Using the factor analysis method,
we reduce the input number of factors to reduce the dimension of the information space of the signs
[9]. The result of finding own numbers is shown in Fig. 2.

According to the results obtained, we can see that the eigenvalues of the selected factors
exceed the value of 1, which means that each of them will characterize at least one indicator. The
generated factors represent 96% of the total variance of variables, which is an indicator of the high
quality of the obtained model.

We shall note that the number of main components the researcher sets independently. To
facilitate this task, you can use the Kaiser’s method or "Scree test". These methods allow to
determine the optimal number of main components. We use the "Scree test" criterion for the
preliminary interpretation of the number of factor variables from the original data array. The result
is shown in Fig. 3.
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The results of the application of the criterion of " Scree test " prove that seven factors should
be used for the study. To determine the factor loads of the indicators, we should use the Varimax
normalized rotation procedure, the results of which are shown in Fig. 4.

Eigenvalues (Spreadsheet) s PorerBenene:
Extraction: Principal components ,
Eigenvalue | % Total | Cumulative |Cumulative \
Value variance | Eigenvalue %
1 7,265475 2906130 7,26548 2906190 . )
2 5189234 2075693 12,4547 49,818864 £
3 3,367932 1343173 15,81264 6325056 ’
4 2,945977 11,783N 18,75862 7503447 2
5 2340149 936060 2109877 8439507 g
B 1,617574 647030 2271634 90.66536 0 R
T 1,248377  4.99351 23,96472 95 858871 s 2 ==
Fig. 2. Evaluation of the informative components of the main Fig. 3. Scree test for determining factor variables
components

At the second stage, clustering was carried out. The main task of cluster analysis is to split a
given set of objects (situations) into a subset called clusters, so that each cluster consists of similar
objects, and objects of different clusters differ significantly [10].

The standard of living (the level of general morbidity of the population, the solution of the
housing problem, the birth rate, accessibility and quality of higher education, the level of
work of communal services)

-~ N
Financial condition (price Political situation (activity of political
growth, per capita income, Fa&ors parties, level of trust in bodies of state

wages) N power)

\. 3 of the i

~ X ~ ~
Unemployment rate social Corruption (crime rate, corruption level,
exlsis private business development)
Level of risk (satisfaction with Environmental condition
the law enforcement system, (environmental pollution, mortality rate)
level of personal culture)

Ao, Iy

Fig. 4. Results of factor analysis of indicators of the social crisis in Ukraine

Modern computer packages for the processing of statistical information make it easy to build
such models. Before the analysis, all data is standardized.

Cluster analysis performs the following main tasks: development of a typology or classification;
research of useful conceptual schemes of grouping objects; generation of hypotheses based on data
research; hypothesis testing or research to determine if the types (groups) that are identified in one way
or another are present in the existing. Stages of cluster analysis are shown in Fig. 5.

1. Sampling for 2. Determination of a set of variables 3. Definition of
clustering for object evaluation and sample the metric

5. Presentation of results and
evaluation of clustering quality

4. Applying the cluster analysis method
to create groups of similar objects

\ 4

Fig. 5. Algorithm of application of cluster analysis
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To implement clustering, we define the indicators characterizing the factors of the social
crisis in the regions that were obtained at the previous stage, but only those that can be measured
statistically for each region (Table 2, [17]).

Table 2
Indicators for assessing the level of social crisis in the regions of Ukraine
No. | Indicator No. | Indicator
1 The unemployment rate of the population 5 Length of worn and emergency plumbing
networks
2 The level of economic activity of the 6 Length of worn and emergency thermal and
population steam networks
3 Average monthly salary 7 Acceptance of housing
4 Capital investment 8 The level of environmental pollution

To conduct the research, we use the single—link procedure and the usual Euclidean metric.
For a more visual presentation of the results, construct the dendrogram (Fig. 6).

Tree Diagram for 24 Variables Tree Diagram for 24 Variables
Single Linkage Ward's method

Euclidean distances Euclidean distances

3,0 12

Linkage Distance
~
=1
Linkage Distance

a1

$Egz23z g8ge=g
SO R E83 Yw NG YR
g 2

s2zZf3

Cherkasy
Volins'ka

Vin

Chernivetska
Ivano-Frankivska

Ivano-Fi

Fig. G:ﬁéFouping the re'gions by singal-ez—link method (left) and Ward method (right)

The resulting breakdown of a set of regions into clusters shows that it is worthwhile to
allocate two groups of homogeneous regions in the state of the social crisis. At the same time, the
cluster with a high level of social tension included such regions as Luhansk, Donetsk,
Dnipropetrovsk, Kharkiv, Odessa, Kiev, Kherson and Zaporozhye regions. The rest of the regions
have formed a cluster with a low social tension. However, given the special political and socio—
economic situation in the eastern regions that became the center of the military conflict in our
country, it is expedient to allocate Donetsk and Luhansk regions to a separate cluster. Therefore, we
divide the set of regions into three clusters by the Ward method (Fig. 6). Dendrogram analysis
confirms the presence of three clusters, that is, it allows to recognize three groups of homogeneous
states in the observed set of data. There are clearly three clusters, which include regions with a high
social crisis, medium and low. The first cluster (regions with a high level of social crisis) includes
Donetsk and Luhansk regions. To the second cluster (regions with an average level of social crisis):
Kharkiv, Dnipropetrovsk, Odessa, Lviv, Kherson, and Transcarpathian. To the third cluster (regions
with low social crisis): Mykolayiv, Sumy, Kirovograd, lvano—Frankivsk, Chernihiv, Rivne,
Zaporozhye, Chernivtsi, Ternopil, Poltava, Cherkasy, Volyn, Vinnitsa.

At the last stage, the quality of clustering with the use of classification trees was confirmed.
The methods of this group allow, for example, to find out, in which combination of independent
variables, the dependent variable most often takes one value, and in which another. For the
application of this method, all regions of Ukraine are divided into two clusters. The first one — with
a low level of social crisis, the second with a high level. The results of constructing a classification
tree using the one—-dimensional branching method are shown in fig. 7.

From pic. 7-a, we see that we have 1 terminal vertex and 2 branches. To analyze the
importance of variables for classification, we will calculate their ranks (pic. 7-b, 7—c). After
analysis, it can be argued that the most important variable for constructing a classification model,
followed by a further branching of observations, is "Length of worn and emergency thermal and
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steam networks." Thus, the most important rank is the factor that is most important for constructing
the classification. In general, according to the results of the analysis, we can conclude that for the
considered set of observations, the classification procedure has been successfully carried out, which
is confirmed by the confidence level of 0.0527 (pic. 7—-d).

Classification Tree for klass p"‘*d“";"’a":"": ""D":‘a”'\:’e ':;""‘"95
Number of splits = 1; Numbeér of terminal nodes = 2 ependent variable: Var
Rankings on scale from O=low imporiance fo 1EID:rvigh importance
3 3 100
_l:IJ 80
N
~ ‘\. é" 60
7 - - \__\ 7 E
- -~ Varb<=,05276 \“ a0
2 2 3 1
20
ﬂ
Var2 War3d Vard Vars ‘Varg Var? Varg Var9
Predictor variable
Predictor Variable Importance |
Based on univariate splits TFE.E Structure (S preadsheet 1]
0=low importance; 100=high in Child nodes, observed class n's,
Jariable 1 predicted class, and split condition for each node
Var3 26 Left Right | nincls | nincls | Predict. Split Split
EET‘; gg Mode |branch | branch | 2 knacc | 1 knacc | class | constant | variable
ar.
Varb 100 1 [ 2 3 15 9 2 wknacc 0,052756 Varb
Eafg 4112 2 15 2 2 knacc
ari
Varg 27 3 0 7| 1 rknacc
c) d)

Fig.7. Results of checking the clustering of regions using the classification tree

The conclusions. The proposed approach to assessing the level of the social crisis in
Ukraine allowed us to identify the factors that have the greatest impact on the crisis in Ukrainian
society, namely: living standards, unemployment, the ecological situation in Ukraine, political
instability, corruption in power, social security and economic situation. For the analysis of the
social crisis in the regions expert data and statistical data were used which allowed to identify a
more adequate and realistic state of affairs. Among the factors that form the social crisis in the
regions, there are "major" ones that have the greatest impact on the growth of social tension in the
region. All regions of Ukraine were divided into groups with high, medium and low social crisis
using cluster analysis methods. The clustering results were confirmed by constructing a
classification tree. This analysis will allow taking into account the state of development of social
processes in the regions when implementing programs of socio—economic development.
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