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FORMATION OF THE INTEGRAL INDICATOR
OF ECONOMIC SECURITY OF THE REGION
BY TAXONOMY METHOD

O6’ckmom docaidvcenns € exonomiuna desnexa pezionie Ypainu. Q0num 3 HaidinvuL npobiemMnux Micyb € 6io-
CYMHICMD 342ANbHONPUTIHAMOL METOOUKU OUIHKLU eKOHOMIuNOT besnexu pezionie. Tomy memoro 0arnozo docaioxcenns
€ cnpoba chopmysamu inmezparviuti NOKA3HUK eKOHOMIUNOT Oe3neKu pezionie Memoodom maxconomii.

st QocsizHeHHst 6USHAYEHOT Memi 3aCMOCO8Y8ANUCS MemOOU MEOPEeMUUHOZ0 Y3A2ATbHEHHS, AHANIZY MA CUH-
mesy, 102020 Y3a2aibHenis, Analoziil, NOPIGHILHOZ0 CNIBCMABLCHIS, MEMOO0 MAKCOHOMIUN020 ananisy. Memod
MAKCOHOMIUN020 Ananisy 003601uU8 NOGYOYaAMuU Y3azaivHiouy OyinKy CKA1aon0zo 06 exma abo npouecy, a came
NOKA3HUK eKoHOMIuN0i besnexu pezionis. Memoo pempocnexmuenozo ananisy 00360aus 00Cioumu OunamiKy ma
BU3HAUUMU MeHOeHYTl 3MiH IHMeZPaIbHo20 NOKAZHUKA eKOHOMIuNOI beanexu pezionie Ykpainu.

Pospaxosano inmezpanvuuil noKaA3NUK exonomiunoi 6esnexu pezionie memodom maxconomii 3a nepiod
2008-2015 pp. 3a pesyrvmamamu nposedenux po3paxynkie 3pobreno UCHOBOK, U0 MAtice 34 6ecb nepiod
docaidacenns nepue micye nocioae uinponempoecvka obracmo: 2008 — 0,67; 2009 — 0,58; 2010 — 0,7;
2011 —-0,72;2012ma 2013 — 0,67; 2014 — 0,59 ma 2015 — 0,65 nynxmis. Buxmouennsm ¢ 2009 pik, koau natisuuje
3nauenns exonomiunoi 6esnexu sagixcosano y Joneuproi obaacmi (0,62). Becv nepiod docniovcenis nainumicue
3HAUEHNs NOKASHUKA eKoHoMIunoi 6eanexu 3adikcosano y Yepniseyvkoi obaacmi, oxpin 2015 poky i3 natimenuum
suauennsm 0,05 y Jyeancoroi obracmi. Posbicnicmo Midc MAKCUMATOHUM MA MIHIMATOHUM SHAYCHHAMU iHmMe2-
PANbHO20 NOKASHUKA eKOHOMIUNOL 6e3neku Koausacmocs y cepednvomy na pisni 0,55 nynxmies: 6id 0,49 (2014)
00 0,6 (2015). Ie € docums snaunum sioxunrenusm. lpu ypomy 3a pesyivmamamiu nPo8edeHUX PO3PAXYHKIE MONCHA
cmeepoicyeamu npo menoenyin 0o 3pocmaris QUCnPonopuill w000 sabesneuenis ekoHOMMNHOT Oe3nexu pezionis.

Ipuxnadnuii xapaxmep 3anpononosanoi Memoouxu 06rpyHmosano iozo NPaKmuyHuM 3acmocyeaniim 3a
paxmuunumu 0anuUMU COULANBIO -eKOHOMIUN020 Pos3sumky pezionie Yipainu sa 2008—2015 pp. Hedoxixom sanpo-
NOHOBANOT MEMOOUKU € BIOCYMMUICINb MAMEMAMUUNLOT MOOELL PO3PAXYHKY THMEZPAILHOZ0 NOKASHUKA eKOHOMIUHOL
Gesnexu pe2ionis, aie pesyromamu nposederozo J0CAioNcetst 00360AAI0Mb 8 HACMYNHUX OOCTIONCEHHAX POIPOOUMU

Ivanova N.

pezpecitini npozio3ni MOOei OUiHKIU Pe2iOHANbHOT eKOHOMIUNOT 6e3neKu.
Kmouosi cnosa: exonomiuna Gesnexa peziony, MaxCOHOMIMHUL AHALL3, COULANLHO-CKOHOMIUHULL PO3GUMOK,

iHmMezZpanvHUull NOKA3HUK.

1. Introduction

The conditions for the decentralization of public ad-
ministration strengthened the responsibility of the regions
for the formation and maintenance of national economic
security. Recently, more and more scientists are paying at-
tention to the problems of ensuring the economic security
of the regions, identifying threats to their economic security
and forming an integral indicator of the state of economic
security of the regions.

Given the number of regional economic security mea-
sures, it is advisable to use multivariate statistical methods
to assess and forecast the economic security of regions.
Therefore, it is urgent to study the economic security of
regions through the formation of an appropriate integrated
indicator of a certain taxonomy method.

2. The ohject of research
and its technological audit

The object of research is the economic security of the
regions of Ukraine.

In order to effectively formulate a strategy for managing
regional development, in order to ensure regional and national
economic security, an integral indicator of the economic se-

curity of regions is studied. Ukrainian practice is not clearly
approved at the legislative level and the generally accepted
methodology for determining the indicator of economic secu-
rity in the region. Foreign practice, like the Ukrainian one,
is limited to determining the state of the level of national
economic security, but changing the role of regions in public
administration raises the need to define regional economic
security as the basis for ensuring national economic security.

3. The aim and ohjectives of research

The aim of research is an attempt to form an integral
indicator of economic security of regions (regions) of Ukraine
by the taxonomy method.

To achieve this aim, it is necessary to perform the
following tasks:

1. To form a sample of socio-economic development
data for the regions of Ukraine for 2008-2015.

2. To carry out calculations of taxonomy coefficients
according to the indicators of social and economic develop-
ment of the regions of Ukraine for the period 2008-2015.

3. To make a retrospective analysis of the integral in-
dicator of economic security of the regions for 2008—2015.

4. To determine the disproportions of the state of eco-
nomic security of the regions.
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4. Research of existing solutions
of the prohlem

To date, there is no generally accepted at the state
level methods for calculating regional economic security.
In studies of economic security, most often pay attention
to threats that may arise in relation to the subjects of
the national economy, classifying them according to dif-
ferent criteria [1-5].

In particular, the authors of [1] on the basis of the
classification model of threats to economic security in the
region determine the impact of the most important factors
of regional development on the degree of manifestation
of individual threats. The authors [2] assess the state of
economic security of the regions of Ukraine taking into
account the effect of the threat of a decline in the produc-
tion of industrial products. Investigation of the factors of
occurrence of industrial hazards depending on the produc-
tion specialization of the region is presented in [3]. The
author [4] investigates factors of industrial production and
problems of formation of industrial security of Ukrainian
regions, and also determines the impact of production and
technological threats on the level of economic security.

According to the author of the paper [5] In order to
adequately assess the level of economic security, it is neces-
sary to constantly monitor the influence of various fac-
tors, since their action is multi-polar and, depending on
the situation, they can hinder or contribute to security.

From the point of view of the author [6], when inves-
tigating the economic security of the regions, it is neces-
sary to consider the determinants that must be delineated
relative to the meso- and macrolevel. In order to evaluate
the determinants of meso- and macrolevels, in the author’s
opinion [6], it is advisable to use expert judgment, as
well as PEST-analysis.

An alternative solution to the problem of assessing
the economic security of the regions, set forth in [7-11],
which involves a quantitative measurement of the actual
development of regions (social, economic, industrial, demo-
graphic, etc.) using a mathematical apparatus.

A significant contribution to solving the problem of
determining the economic security of the regions came
from scientists [7] who integrated the existing method-
ology for calculating the level of economic security of
Ukraine [8] to the regional level and presented in the
form of methodological recommendations.

In work [9] the author develops a set of models for
measuring the actual level of economic security of the ter-
ritorial system and a multi-criteria optimization model for
determining the state of a territorial system that is optimal
from the point of view of economic security. A modified
approach that envisages the use of the available statistical
base, and the essence of which is to take into account the
main components of the economic security subsystems — food,
investment, foreign trade and social, are presented in [10].

The authors [11] present methods for an integrated
assessment of the region’s economic security, which in-
cludes the following components:

1) choice of indicators of economic security measure-
ment at the level of administrative-territorial units of the
region — districts and cities;

2) quantitative and qualitative spatio-temporal assess-
ment of the components of the region’s economic security
by formalization methods;

3) quantitative and qualitative spatio-temporal inte-
grated assessment of the region’s economic security;

4) classification of the administrative-territorial unit of
the region in accordance with the level of economic security;

5) creation of a synthetic map of the geospatial or-
ganization of the ES region;

6) development of future scenarios for ensuring the
economic security of the region by SWOT analysis.

Thus, the results of the analysis make it possible to
conclude that it is expedient and necessary to use multi-
dimensional statistical methods when investigating the eco-
nomic security of regions through the multicriteria nature of
their measurement. The quantitative approach to measuring
the economic security of the region allows to investigate the
dynamics of the integral indicator, determine its threshold
values and develop a system for early warning of threats
to the region’s economic security [12].

5. Methods of research

To solve the problems, the following methods are used:
analysis and synthesis, logical generalization, analogies,
comparative comparison, method of taxonomic analysis.

To form an integral indicator of economic security in
the region, let’s suggest using the taxonomy method. The
main purpose of using the taxonomy method is construction
of a generalized estimate of a complex object or process.
The taxonomic indicator is calculated according to the
classical algorithm of taxonomic analysis, containing the
following stages:

— formation of an observation matrix;

— standardization of the values of elements of the ob-

servation matrix;

— identification of the reference vector;

— determination of the distance between individual

observations and the vector-standard;

— calculation of the taxonomic coefficient of deve-

lopment.

The procedure of standardization and data normaliza-
tion is carried out with the purpose of bringing all the
indicators to the same value (making them comparative).
This procedure is carried out by the expression:

Yi=—5 (1)

where x;; — the i-th realization of the j-th attribute; ¥, —
arithmetic mean of the j-th attribute; §; — standard deviation
of the j-th attribute.

Statistica or SPSS programs have built-in appropriate
modules that allow to automate the standardization of data.

It should be noted that when determining the reference
vector, it must be taken into account that for stimulants
it has the maximum value of the standardized index; for
disincentive factors — the minimum value.

The distance between individual observations and the
vector-standard (Cj) is calculated by the formula:

m

Cio= Z(Zij _Z()j)zv

i=1

(2)

where Z; — the standardized value of each indicator; Zy —
reference vector (for stimulators — the maximum value, for
disincentive factors — the minimum value).
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The taxonomic coefficient of regional economic securi-
ty (Qy) is calculated according to the scheme shown in Fig. 1.

Definition of the average Calculation of root-mean-
distance: square deviation:
= 1 1 _
G=1,2C So=y--2(C.—C)
Determination of the total L
distance between the D ctermination O.f the
indicators and the standard: _ deviation of the i-year
7 indicators from the ideal:
C,=(G,+25,) 4G
e

Calculation of the
taxonomic indicator of the
regional economic security

coefficient:

K =1-d,

Fig. 1. Scheme for calculating the taxonomic coefficient
of regional economic security (%)

So, the method of taxonomic analysis allows to con-
struct a general estimation of a complex object or pro-
cess. Application of the method of retrospective analysis
allows to explore the dynamics and determine the trends
of changes in the integral index of economic security of
the regions of Ukraine.

Research results

The initial data for the calculations are the indica-
tors of social and economic development of 24 regions
of Ukraine (excluding Crimea and temporarily occupied
territories) according to data from 2008—2015 [6], that is,
the sampling of data was 192 observations for 17 indicators.
The components of the integrated indicator of economic
security of the regions identified 17 main indicators of
socio-economic development of the regions according to
the State Statistical Service of Ukraine:

— population size (X1);

number of people engaged in economic activities (X2);
disposable income of the population per person (X3);
population expenditures per person (X4);

average monthly salary (X5);

consumer price index (X6);

gross regional product (X7);

— volume of sold industrial products, (goods, servi-

ces) (X8);

— agricultural products (X9);

crop production (X10);

livestock products (X11);

commissioning of the total area of housing (X12);
retail turnover of enterprises (X13);

export of goods and services (X14);

import of goods and services (X15);

financial result (balance) of ordinary activities before

taxation (X16);

capital investments (X17).

Data sampling in 2015 are presented in Table 1.
Similar observation matrices are compiled for the pe-
riods 2008-2014.

Table 1
Initial data for calculation of the taxonomic indicator of economic security in Ukraine’s regions, 2015

Region Indicators | | yn | x3 X4 | x| x8 | xv X8 X9 | xt0 | x11 |x12| x13 | x14 | x15 | X186 | x17
Vinnytsia 1602.2 | 674.9 | 28626.7 |37231.7| 3396 | 138.8 | 59871 | 48780.7 |18221.4|11435.7| 6785.7 | 391 |11.43|0.91 | 0.28 | 5.2 | 7.40
Volyn 1042.7 | 397.3 | 24473.5|37721.5| 3291 | 143.3 | 31688 | 19244.8 | 6434.4 | 3657.6 | 2776.8 | 329 |11.62| 0.68 | 0.64 | -3.2 | B.20
Dnipropetrovsk 3254.9(1479.6|/38346.2|47453.6|4366 | 142.6 |215206|301107.8|15141.4|10673.9| 4467.5 | 340 |47.72| 6.69 | 3.63 |-46.6(/25.90
Donetsk 42B65.1|756.3 | 20816.8|20654.5(4980| 146.9 {115012|174390.4| 6938.1 | 4469.8 | 2468.3 | 43 |15.11|4.07 | 1.40 |-61.7| 8.30
Zhytomyr 1247.5| 506.6 |27029.6| 36297 | 3271 143.7 | 38425 | 25645 |8063.2 | 5252.3 | 28109 | 213 (10.79|047 |026| 0 | 4.00
Zakarpattia 1259.2| 519.3 [21446.7|31390.3| 3381 | 144 | 28952 | 13821,8 | 40959 | 2099.3 | 1996.6 | 442 |12.24|1.28 | 1.03 | -1.6 | 3.80
Zaporizhzhia 1753.6| 745.1 | 35379 |44348.2|4200( 142.1 | 89061 |134740.7|10055.7| 7932.1 | 2123.6 | 101 |22.16| 3.07 | 1.15 | -2.7 | 7.80
Ivano-Frankivsk | 1382.3 | 558.3 | 25612.7|37607.8| 3402 | 143.4 | 45854 | 34048.9 | 5697.3 | 2709.4 | 2987.9 | 856 |10.57 | 0.42 | 0.31 | -7.2 | 9.60
Kyiv 17322 | 739.9 | 33072.2|47162.4| 4153 | 144.3 |104030| 72895.7 |14154.2| 8715.6 | 5438.6 |1864|31.74| 1.92 | 2.72 |-18.5|24.40
Kirovohrad 973.1 | 386.8 | 26728.4| 37014 |3282| 141.3 | 38447 | 22980.8 |11000.4| 9056.8 | 1943.6 | 117 | 8.56 | 043 | 0.13 | -4.2 | 4.10
Luhansk 2205.4 | 306.3 | 14988.3|12739.5| 3427 | 138.8 | 23848 | 22916.3 | 4035.7 | 3158.1 | 877.6 | 22 | 3.10 | 0.27 | 0.42 |-51.5| 2.10
Lviv 2534.2| 1042 | 28795.7 |37456.6| 3646 145.2 | 94690 | 57421.7 | 9024.9 | 5471.5 | 3553.4 [1165|29.16| 1.58 | 1.50 | -7.6 [13.40
Mykalaiv 1158.2| 508.7 |28749.7|39777.8| 3984 | 143.5| 48195 | 34816.3 | 8951.2 | 7257.9 | 1693.3 | 168 |11.39| 2.05 | 0.63 | -2.7 | 6.00
Odesa 2390.3(1016.2| 31567.6|48491.7{ 3897 | 144.6 | 99761 | 53139.9 |10642.1] 8550 |2092.1 | 632 |36.78|2.62 | 1.10 |-15.8/10.00
Poltava 1438.9| 583.6 |31749.3|39148.2| 3783| 145 | 95867 (111166.3|16660.7|12902.2| 3758.5 | 266 |13.49| 1.54 | 097 | 4 | 8.30
Rivne 1161.8| 487.7 | 26042.2|34927.2| 3573 | 144.9 | 35252 | 26841.5 | 6408.7 | 4148.5 | 2260.2 | 361 | 9.42 | 0.40| 0.22 | -5.3 | 4.30
Sumy 1113.3| 470.5 |29772.9|35953.7| 3449 | 145.5| 41567 | 36745.3 | 9847.5| 7779.5 | 2068 | 157 | 8.14 |0.64 | 047 | 47 | 3.70
Ternapil 10B5.7 | 406.2 | 23241.2|32479.9| 2994 | 145.1 | 26656 | 12171.7 | 8145.8 | 5806.7 | 2339.1 | 480 | 7.35 | 0.33 | 0.27 | -2.1 | 3.80
Kharkiv 2718.6|1230.8|31224.3| 50662 | 3697 | 144.2 |124843|112114.4|14679.5{11443.9| 3235.6 | 384 | 36.81| 1.57 | 1.39 | -2.7 [11.20
Kherson 1062.4 | 445.8 | 26457.6|38488.4| 3123 | 145.8 | 32215 | 17072.8 |10836.1| 8520.2 | 23159 | 113 |10.99| 026 | 0.15| 24 | 3.10
EBhmelnytskyi 1294.4| 500.5 [28339.5|34321.9|3371| 142.5| 41088 | 26918.4 {11598.7| 8131.5 | 3467.2 | 469 |10.06| 0.42 | 0.27 | -0.5 | 6.80
Cherkasy 1243 | 523.5 |26700.3| 37971 [3360| 143.8 | 50843 | 47744.1 |14622.1| 8855.7 | 5766.4 | 193 |11.06| 045|025 | 3.7 | 450
Chernivtsi 9099 | 367.2 [23490.5|32953.1|3050| 142 | 18506 | 6817.6 |4287.4| 2638.5 | 1648.9|382 | 7.66 |0.13|0.08 | 0.4 | 2.80
Chernihiv 1045 | 432.3 |27672.1|36705.7| 3295 | 145.6 | 36966 | 27603.9 | 9924.9 | 7772.3 | 21526190 | 886 |0.57 |0.39 | 3.5 | 3.50

Note: compiled by the author according to [B).
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The elements of the observation matrices have diffe-
rent units of measurement, the standardization proce-
dure is performed to equalize the characteristic values,
in this case the standardization is carried out with
the help of the corresponding module of the Statistica
program.

The results of data standardization are presented in
Table 2.

According to Table 2, the reference vector is defined:
for stimulators, the maximum value of the standardized
indicator; for disincentive factors — the minimum value.
To disincentive factors among certain indicators let’s at-
tribute only X6 — consumer price index.

According to Table 2 it is possible to conclude that
the most reference in terms of 2015 is indicators of the
Dnipropetrovsk region.

At the next stage, the taxonomic coefficients of eco-
nomic security in the region (K;) are calculated according
to the presented scheme (Fig. 1)

The results of the calculations are given in Table 3.

The results of the calculations indicate changes in the
indicator of economic security of the regions (Fig. 2).

So, with respect to 2008, in 2015, significant changes
have been made in such regions as Donetsk and Luhansk
region:

— as of the end of 2015, the indicator of economic
security of Donetsk region decreased by 0.38 points
and reached the value of 0.28;

— Luhansk region according to 2015 has an index of

economic security of 0.05, which is 0.27 points less

than the value of 2008.

The data in Fig. 2 indicate that in 2015, compared to
2008, the level of economic security has been improved
by such regions as:

- Kyiv (+0.14);

— Kharkiv (+0.04);

— Odesa (+0.02);

— Lviv (+0.07);

— Zaporizhzhia (+0.02);

— Poltava (+0.03);

— Vinnytsia (+0.05);

— Mykolaiv (+0.03);

— Khmelnitskyi (+0.03);

— Ivano-Frankivsk (+0.04);

— Sumy (+0.01);

— Zhytomyr (+0.01);

— Kirovohrad (+0.02);

— Volyn (+0.02);

— Chernihiv (+0.004);

— Rivne (+0.01).

Tahle 2
Matrix of standardized indicators (Z;), 2015
Hegion Indicators| v | yo | x3 | x4 | x5 | 46 | 27 | 18 | 1@ | x0| x11 | x12 | x13 | x14 | x15 | x16 | x7
Vinnytsia -0.07 | 0.16 | 0.23 | 0.02 |-0.43|-2.41|-0.09|-0.17| 2.06 | 1.44 | 2.69 |-0.03| -0.40 |-0.30| -0.63 | 0.76 |-0.05
Volyn -0.74 |-0.79|-0.62| 0.08 |-0.66|-0.16(-0.71|-0.61|-0.88|-1.10| -0.13 |-0.18| -0.39 |-0.45| -0.21 | 0.30 |-0.25
Dnipropetrovsk 180 |290|220| 127 | 164 |-0.51{3.32|3.61| 129 | 1.20| 1.06 |-0.16| 2.74 | 3.50 | 3.26 | -2.07 | 2.98
Donetsk 3.11 | 044 |-1.36|-2.00| 295 | 1.64 | 1.12 | 1.71 |-0.76|-0.83| -0.35 |-0.89|-0.09 | 1.78 | 0.68 | -2.890 | 0.10
Zhytomyr -0.49 |-0.42|-0.10(-0.08|-0.70| 0.04 |-0.56|-0.52|-0.48 |-0.58| -0.10 |-0.47| -0.46 |-0.58| -0.65 | 0.48 |-0.61
Zakarpattia -0.48 |-0.37 |-1.23|-0.69|-0.47| 0.18 |-0.77|-0.69|-1.47 |-1.61|-0.68 | 0.10 | -0.33 |-0.06| 0.25 | 0.39 |-0.64
Zaporizhzhia 0.11 {040 | 160|089 | 129 |-0.76| 0.55 | 1.12 | 0.02 | 0.30 | -0.59 |-0.74| 0.52 | 1.12 | 0.39 | 0.33 | 0.01
Ivano-Frankivsk -0.33|-0.24|-0.39| 0.07 |-0.42|-0.11|-0.40(-0.39|-1.07|-1.41| 0.02 | 1.12 | -0.48 |-0.62| -0.58 | 0.08 | 0.31
Byiv 0.09 | 038 (113|124 | 119|034 |088|0.19|1.04 |0.55| 1.75 | 3.60| 1.35 | 0.36 | 221 [-053| 2.73
Kirovohrad -0.82 |-0.82|-0.16| 0.00 |-0.68|-1.16(-0.56|-0.56| 0.26 | 0.67 | -0.72 |-0.71| -0.65|-0.61| -0.80 | 0.25 |-0.59
Luhansk 0.65 |-1.10|-2.54|-2.97|-0.37 |-2.41|-0.88|-0.56|-1.48|-1.26( -1.47 |-0.84 | -1.12 |-0.72| -0.47 | -2.34 | -0.92
Lviv 1.04 | 141 | 026 | 005 | 0.10 | 0.79 | 0.67 |-0.04|-0.24|-0.51| 0.42 | 1.88 | 1.13 | 0.14 | 0.79 | 0.06 | 0.93
Mykaolaiv -0.60 |-0.41| 025 | 0.33 | 0.82 |-0.06|-0.35(-0.38|-0.26| 0.08 | -0.89 |-0.58| -0.41 | 0.45 | -0.22 | 0.33 |-0.28
Odesa 0.87 | 1.32 | 0.82 | 1.40 | 0.64 | 0.49 | 0.78 |-0,10| 0.17 | 0.50 |-0.61 | 0.56 | 1.79 | 0.83 | 0.33 |-0.39 | 0.37
Poltava -0.26|-0.15|0.86 | 0.26 | 0.39 | 069 | 0.70 | 0.77 | 1.67 | 1.92| 0.56 |-0.34|-022| 0.11 | 0.17 | 0.70 | 0.10
Rivne -0.60 |-0.48|-0.30|-0.26|-0.06| 0.64 |-0.63|-0.50|-0.89|-0.94| -0.49 |-0.10| -0.58 |-0.64| -0.70 | 0.19 |-0.56
Sumy -0.65|-0.54| 0.46 |-0.13|-0.32| 0.94 |-0.49(-0.35|-0.03| 0.25 | -0.63 |-0.61| -0.69 |-0.48| -0.40 | 0.74 |-0.66
Ternopil -0.71 |-0.76 |-0.87|-0.56|-1.29| 0.74 |-0.82|-0.72|-0.46|-0.40| -0.44 | 0.18 | -0.76 |-0.68| -0.64 | 0.36 |-0.64
Kharkiv 126 | 205 |0.75|1.67| 021|029 134|078 117 | 1.45| 0.19 |-0.05| 1.79 | 0.14 | 066 | 0.33 | 0.57
Kherson -0.71|-0.62|-0.21| 0.18 |-1.02| 1.09 |-0.70|-0.64| 0.21 | 0.49 | -0.45 |-0.72| -0.44 |-0.73| -0.78 | 0.61 |-0.75
Khmelnytskyi -0.44|-0.44| 0.17 |-0.33|-0.49|-0.56|-0.50|-0.50| 0.40 | 0.36 | 0.36 | 0.16 |-0.52 |-0.62|-0.64 | 0.45 |-0.15
Cherkasy -0.50 |-0.36|-0.16| 0.11 |-0.51| 0.09 (-0.29|-0.18| 1.16 | 0.60 | 1.98 |-0.52|-0.44 |-0.60| -0.66 | 0.68 |-0.52
Chernivtsi -0.90 |-0.89|-0.82|-0.50|-1.17|-0.81|-1.00(-0.80|-1.42|-1.43| -0.92 | -0.05| -0.73 |-0.81| -0.86 | 0.50 |-0.80
Chernihiv -0.74 |-0.67 | 0.03 |-0.04|-0.65| 0.99 |-0.59|-0.49|-0.01| 0.25 |-0.57 |-0.53| -0.63 |-0.53| -0.49 | 0.67 |-0.69
The reference (Zy)
(Stimulator — max, dis- | 3.11 | 290 | 2.20 | 1.67 | 2.95 |-2.41| 3.32 | 3.61 | 206 | 1.92 | 269 | 360 | 2.74 | 3.50 | 3.26 | 0.76 | 2.98
incentive factors — min)
Note: compiled by the author according to [B).
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Tahle 3
The results of calculation of the taxonomic indicator

Regions 2008 2009 2010 2011 2012 2013 2014 2015
Luhansk 0.32 0.28 0.29 0.32 0.28 0.26 0.16 0.05
Chernivtsi 0.14 0.12 0.13 0.13 0.12 0.11 0.10 0.12
Ternopil 0.15 0.13 0.15 0.17 0.16 0.16 0.14 0.15
Kherson 0.18 0.17 0.19 0.20 0.17 0.17 0.18 0.17
Zakarpattia 0.18 0.16 0.17 0.17 0.15 0.16 0.14 0.17
Rivne 0.17 0.16 0.18 0.19 0.17 0.18 0.15 0.18
Chernihiv 0.18 0.17 0.18 0.20 0.20 0.20 0.17 0.18
Volyn 0.17 0.16 0.17 0.18 0.17 0.17 0.16 0.19
Kirovohrad 0.18 0.18 0.19 0.21 0.19 0.19 0.19 0.19
Zhytomyr 0.19 0.19 0.20 0.21 0.20 0.20 0.19 0.20
Sumy 0.19 0.20 0.19 0.22 0.21 0.21 0.20 0.20
Ivano-Frankivsk 0.19 0.21 0.22 0.22 0.21 0.21 0.22 0.23
Khmelnytskyi 0.22 0.22 0.23 0.24 0.24 0.24 0.25 0.25
Cherkasy 0.26 0.27 0.27 0.27 0.26 0.25 0.25 0.25
Mykolaiv 0.23 0.24 0.25 0.26 0.23 0.24 0.23 0.26
Donetsk 0.66 0.62 0.64 0.70 0.58 0.59 0.52 0.28
Vinnytsia 0.28 0.27 0.26 0.29 0.28 0.30 0.31 0.33
Poltava 0.32 0.34 0.36 0.38 0.37 0.37 0.37 0.35
Zaporizhzhia 0.37 0.36 0.37 0.37 0.36 0.37 0.36 0.40
Lviv 0.34 0.36 0.38 0.40 0.40 0.39 0.37 0.41
Odesa 0.40 0.43 0.42 0.40 0.42 0.42 0.38 0.41
Kharkiv 0.42 0.47 0.42 0.46 0.48 0.48 0.47 0.486
Ryiv 0.38 0.49 0.48 0.49 0.53 0.54 0.53 0.52
Dnipropetrovsk 0.67 0.58 0.70 0.72 0.67 0.67 0.59 0.65
Maximum 0.67 0.62 0.70 0.72 0.67 0.67 0.59 0.65
Minimum 0.14 0.12 0.13 0.13 0.12 0.11 0.10 0.05
Discrepancy 0.53 0.50 0.56 0.59 0.55 0.55 0.49 0.60
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Kyiv j ‘ e 02 |

Kharkiv : . : ! 0.38 !

e E——— | | |

s s s—————— | 3
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Mykolaiv '7””’,’7””71”7 i i i i i
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Fig. 2. Integral indicator of economic security of the regions of Ukraine in 2008 and 2015
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DEVELOPMENT OF PRODUCTIVE FORCES AND REGIONAL ECONOMY

MACROECONOMICS:

— )

Based on the results of the calculations, it is concluded
that Dnipropetrovsk region occupies the first place for
almost the whole period of research: 2008 — 0.67; 2009 —
0.58; 2010 — 0.7; 2011. — 0.72; 2012 and 2013 — 0.67,
2014 — 0.59 and 2015 — 0.65 (Fig. 3). An exception is
2009, when a high value of economic security was recorded
in the Donetsk region (0.62).

Almost the entire period of the study, the low value
of the indicator of economic security was recorded in the
Chernivtsi region, except for 2015 with the lowest value
of 0.05 in the Luhansk region.

The data in Fig. 3 allows to determine the dispropor-
tions of the provision of economic security of the regions,
that is, to calculate the disagreements between the maxi-
mum and minimum values of the indicator of economic
security of the regions.

1. A sample of socio-economic indicators of the develop-
ment of the regions of Ukraine for 2008-2015 is formed. (In
addition to the temporarily occupied territories); the pro-
cedure for standardizing the data allows to determine the
vector standards. According to observations, among the re-
gions, standards are determined on specific grounds. Thus,
the Kharkov region of six periods is the reference vector
for the indicator «Population Expenditures per Persons.
Vinnytsia region in terms of «Agricultural products» and
«Plant production». Dnipropetrovsk region — «Retail turn-
over of enterprises», «Import of goods and services» and
«Financial result (balance) from ordinary activities before
taxation», after 2013 — almost all other indicators. The Kyiv
region for the whole period of research is the reference

for the indicator «Acceptance of

0.8 the total area of housing». Cher-
0.70 0.72 kasy region — by the indicator
0.7 0.67 0.67 «Livestock products» until 2014.
0.65  Donetsk region by 2013, almost

0.6 0.67 all other indicators.
0.58 0.59 2. The calculation of the ta-
05 xonomy coefficients for the in-
dicators of social and economic
04 —e— Dnipropetrovsk delvelopment of thf: regions of Uk-
raine for the period 2008-2015
o is carried out. During the en-
0.3 --#-- Chemnivtsi tire period of the study, the high
value of the integral index of
02 0.14 0.13 012 economic security s obseryed
o PR -l 0.10 in the Dnepropetrovsk region,

Bt St B et . DY P °0.12 ey X .

0.1 013 . which average value for 2008—
0.12 ’ 0.1 2015 is 0.66. The next value in
0.0 Period, years the Donetsk region is at the level
2008 2009 2010 2011 2012 2013 2014 2015 of 0.57 points, that is, the gap is

Fig. 3. Dynamics of the economic security index of Dnepropetrovsk

The discrepancy between the maximum and minimum
values of the integral index of economic security fluc-
tuates on the average at the level of 0.55 points from
0.49 (2014) to 0.6 (2015). This is a rather significant
deviation. At the same time, based on the results of the
calculations, it is possible to assert that there is a ten-
dency to increase disproportions in ensuring economic
security of the regions.

7. SWOT analysis of research results

Strengths. The strength of research is the quantitative
measurement of the integral indicator of economic security
of each region of Ukraine (except temporarily occupied
territories) and its retrospective analysis for 2008—2015.

Weaknesses. The weakness is that the proposed metho-
dology does not have a specific calculation formula, which
makes it impossible to calculate the economic security
for each region separately (without calculating others).

Opportunities. Opportunities for further research are the
development of a prognostic model of regional economic
security based on the research results.

Threats. Threats to the results of the conducted research
are that only integral indicators of social and economic
development are used to calculate the integral indicator.

0.09 points. On 0.08 points the
value of the Donetsk region in
the Kyiv region is less.

The least value of the integral index of economic se-
curity is recorded in the Chernovtsy region — 0.12 points.

3. A retrospective analysis of the integral index of
economic security of the regions for 2008-2015 is con-
ducted. According to the results of calculations, there
is a different trend in its changes across all regions.
The tendency to increase is observed in such regions
as Ternopil, Chernihiv, Khmelnytskyi, Ivano-Frankivsk,
Kirovohrad, Volyn, Vinnytsia, Lviv, Kharkiv and Kiev
regions. Rivne, Dnipropetrovsk and Odesa regions have an
equal trend. All other regions tend to decrease the value
of the integral indicator of regional economic security.
The greatest value for almost all regions was recorded
in 2011. But according to the results of the calculations
in regions such as Volyn, Ivano-Frankivsk, Khmelnytskyi,
Vinnytsia, Zaporizhzhia and Lviv regions, the high value
of the integrated indicator of economic security is ob-
served in 2015.

4. The disproportions of the state of economic security
of the regions are determined. Almost the entire period
of research, the high value of the integral indicator of
economic security of the regions based on the results of
the calculations is recorded in the Dnipropetrovsk re-
gion. Almost the whole period of research, the low va-
lue of the indicator of economic security is recorded in

and Chernivtsi regions
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the Chernivtsi region, except for 2015 with the lowest
value of 0.05 in the Luhansk region. The discrepancy bet-
ween the maximum and minimum values of the integral
index of economic security fluctuates on the average at
the level of 0.55 points from 0.49 (2014) to 0.6 (2015).
That is a rather significant deviation, while according to
the results of the calculations it is possible to affirm the
tendency to increase disproportions in ensuring economic
security of the regions.
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