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The change in Ukraine’s position, taking into account various approaches to assessing the development of
integration processes, indicates the importance of choosing the forecast for the development of integration with EU
member states. The subject of the study is integration with the EU member states. The aim of the article is to analyze
the development of integration processes in Ukraine and the EU member states, build a forecast of the strategy of
international integration on the example of Ukraine and the EU countries in the context of globalization. Research
methods: the method of multivariate statistical analysis, namely factor analysis to determine the factors affecting the
development of integration processes; modeling of growth curves for predicting the values of indicators of integration
processes. The calculations were performed using the Statgraphics Centurion application package. Based on the
results of the research, a basis of indicators characterizing the socio-economic situation of the member countries of the
integration processes is formed. It included: GDP and GDP per capita, attracting foreign direct investment and
consumer price indices; as well as the share of ICT goods. The analysis of problems and prospects for the development
of integration processes on the basis of a theoretical and logical analysis taking into account the strategic directions of
development of the Ukrainian economy and the world economy is carried out. The forecast indicators for the member
countries of the EU group and Ukraine are calculated. This allowed us to develop forecast scenarios for the
development of integration processes of the member countries of integration processes in the long term. Based on the
forecast obtained, strategic positions of Ukraine and the EU member states in the global integration space for three
forecasting periods are formed. Conclusions: priority scenarios for the development of the integration processes of
these EU member states are identified, namely Czech Republic, Estonia, Latvia, Lithuania, Poland and Ukraine indicate
a positive prospect of EU cooperation with Ukraine in the aspect of international integration.

Keywords: EU countries, globalization, integration processes, international economic relations, integration
development scenarios, factor analysis, growth curves, forecasting.

Introduction.

The socio-economic and political processes taking
place in Ukraine require the government to introduce
new approaches to integration into the international
integration space. This is especially true for the
choice of the integration vector, in particular based on
the choice of scenarios for the development of
integration processes with the EU.

The emergence of the EU was aimed at creating a
common market and, on this basis, improving
economic stability and living standards. The EU
agreement defined a sequence of measures to achieve
this goal: the abolition of duties, import and export
quantitative restrictions on the movement of goods
within the community; the introduction of a common

customs tariff and a single trade policy for third
g |

countries; ensuring the free movement of factors of
production, the freedom to create branches in the EU
and free trade in services between member countries;
pursuing a common agricultural and transport policy;
creating conditions for competition within the
community; coordination and gradual approximation
of economic policies of member countries; alignment
of domestic legal norms relevant to the common
market.

Changing the position of countries, taking into
account different approaches to assessing the
development of integration processes, which provides
a characteristic of the socio-economic situation of
these countries, indicates the importance of choosing
basic indicators for assessing the development of
regional integration, is an urgent issue of our time.
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Currently, a lot of scientists are paying considerable
attention to the study of integration processes in the
global economy, their role in the globalization of world
economic relations in accordance with the laws of
development of international integration. Of particular
relevance is the issue of forecasting and managing
these processes using mathematical tools. So,
AM. Dubrova, V.S.Mkhitaryan, LI Troshin [1] are
interested in the applied aspect of economic and
mathematical modeling of world economic and
integration processes. In the works of
V.S. Ponomarenko and L. Malyarets [2], [3] study the
measurement of features of objects in the economy and
analyze data, use multivariate statistical methods, as
well as [4] - [6]. The subject of forecasting the results of
integration processes is devoted to the work of
A.Yu. Michurin [7], the problems of developing and
constructing integration scenarios are disclosed in their
works by A.M. Anisimov [8] and I.N. Burganova [9].

Despite the depth of modern scientific research on
this issue, some practical aspects require further study
and clarification, because under the conditions of the
influence of global economic changes and the
transformation of the world order, the issue of
forecasting an international integration strategy
becomes especially urgent and creates the basis for
decision-making on the choice of the vector of foreign
economic activity of Ukraine.

Materials and methods.

To determine the factors influencing the
development of integration processes, one should
use the method of multivariate statistical analysis -
factor analysis [1]. This analysis is intended to
identify and quantify the generalizing
characteristics that are latent factors and
sufficiently describe the entire set of initial and
resulting indicators. The calculations are carried
out on the example of the member countries of the
EU integration association. To determine the latent
factors in each component that characterize the

socio-economic development of the EU countries in
the global integration space, the Statgraphics
Centurion statistical package was used [1].

To develop the forecast, we apply forecast models,
namely - growth curves [1]. To predict the values of
indicators of regional integration processes, the
Statgraphics Centurion application package will be
used.

Results and discussion.

The theoretical and logical analysis of scientific
literary sources, formed methodological approaches
to assessing the effectiveness of regional integration
processes made it possible to determine the main
components of integration processes, which are
characterized by macroeconomic indicators of the
socio-economic status of member countries of
integration associations. So, we have obtained a
system of macroeconomic indicators for analyzing
problems and prospects for the development of
regional integration processes, which consists of 6
private indicators (Table 1).

A feature of this system of indicators is its
structuring according to the main components
characterizing the socio-economic situation of the
countries-members of integration processes:

— component characterizing the finances of
countries;

— compound on foreign economic relations of
countries participating in integration processes;

— component reflecting the level of economic
potential of the country;

— component reflecting the development of
information technology in the country.

Namely: GDP and GDP per capita, attracting
foreign direct investment and consumer price indices;
as well as the share of ICT goods.

Consider the statistics for the last five years, these
indicators. Consider several EU member states
(Table 2).

Table 1

The list of indicators characterizing the socio-economic situation
of member countries of regional integration processes

Ne Indicator Symbol index Units
Component of national accounts indicators
GDP o .
L annual average growth rate n % to the previous year
Gross domestic product, annual average
2. . Y2
growth rate per capita

3. Consumer price indices Vs % to the previous year
4 Share of ICT goods as percentage of total %

’ trade, imports i °
5 Share of ICT goods as percentage of total %

’ trade, exports ¥s °
6. Foreign direct investment Yo million US dollars

[compiled by the author according to [10]-[14]]




BicHuk XHY imeHni B.H. KapasiHa. Cepisa “MixHapopaHi BigHocuHu. EkoHomika. KpaiHo3HaBcTBO. Typuam”. Bun. 11, 2020

Table 2
The values of the indicators of socio-economic development of the EU and Ukraine for the period 2014-2018.
Gross domestic product, annual average growth rate
2014 2015 2016 2017 2018
Czech
Republic 2,72 5,31 2,45 4,29 2,88
Estonia 2,89 1,67 2,06 4,85 3,90
Latvia 1,86 2,97 2,06 4,64 4,80
Lithuania 3,54 2,02 2,35 4,14 3,35
Poland 3,32 3,84 3,06 4,81 5,10
Ukraine -6,55 -9, 77 2,44 2,52 3,30
Gross domestic product, annual average growth rate per capita
2014 2015 2016 2017 2018
Czech
Republic 2,67 5,21 2,28 4,07 2,64
Estonia 3,11 1,75 1,97 4,63 3,62
Latvia 3,05 4,19 3,27 5,88 6,03
Lithuania 4,84 3,40 3,85 5,76 4,98
Poland 3,50 3,99 3,18 4,91 519
Ukraine -6,19 -9,39 2,92 3,05 3,86
Share of ICT goods as percentage of total trade, imports
2014 2015 2016 2017 2018
Czech 16,45
Republic 14,11 15,63 14,24 15,33
Estonia 11,50 11,21 11,53 9,41 9,87
Latvia 8,95 10,18 10,05 9,34 9,98
Lithuania 4,07 5,10 551 5,76 5,8
Poland 8,88 9,79 9,24 9,06 9,09
Ukraine 3,56 4,01 4,88 513 5,23
Share of ICT goods as percentage of total trade, exports
2014 2015 2016 2017 2018
Czech 13,48
Republic 13,42 13,54 12,72 13,33
Estonia 12,80 11,91 12,53 9,28 10,3
Latvia 9,80 11,52 10,50 9,34 10,1
Lithuania 2,94 3,95 3,86 4,08 4,34
Poland 7,74 8,12 7,14 6,92 7.1
Ukraine 0,96 0,82 0,95 0,93 0,96
Consumer price indices, annual
2014 2015 2016 2017 2018
Czech
Republic 0,34 0,31 0,68 2,45 2,55
Estonia -0,11 -0,49 0,15 3,42 3,40
Latvia 0,62 0,17 0,14 2,93 2,74
Lithuania 0,10 -0,88 0,91 3,72 3,78
Poland 0,05 -0,87 -0,66 2,08 2,08
Ukraine 12,07 48,70 13,91 14,44 14,56
Foreign direct investment: Inward and outward flows and stock, annual
2014 2015 2016 2017 2018
Czech
Republic 5492,00 465,10 9814,77 9521,68 9478,89
Estonia 684,46 35,60 1095,75 1712,19 1309,36
Latvia 780,12 707,58 173,66 732,48 879,38
Lithuania -23,32 870,35 263,88 652,29 905,07
Poland 14268,74 15270,83 15690,15 9178,51 11476,25
Ukraine 410,00 2961,00 3284,00 2601,00 2355,00
[compiled by author]
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Based on the calculations of factor analysis, it is
advisable to compile a rating of the impact of each of
the obtained 6 independent indicators characterizing
the integration processes and identify the most
significant of them. This made it possible to obtain the
most influential indicator (latent factor), with the help
of which they formulate strategies for the
development of regional integration processes of EU
member states:

F= 0,451y, + 0,5002y, — 0,553y; + 0,4099y, +
0,614y; + 0,4785ys

A certain latent factor in the development of
integration processes should be taken as a basis for
forecasting and building strategies for the
development of integration processes.

To develop a forecast, we apply growth curves
(forecast models) [1]. Using a system of certain
indicators, based on data for the period 2014-2018, an
equation of growth curves is obtained for forecasting
the values of the Czech Republic indicators and the
forecast values of the most influential indicators for a
three-year perspective period for the Czech Republic
are calculated (Table 3).

Predicted values of indicators of regional integration processes in Czech Republic (for the period 2020-583126) 7
Indicators The first forecasting The second forecasting The third forecasting

period period period

Vi 3,721 4,317 4,907

V2 2,936 3,036, 3133

Vs 2,608 2,613 2,623

Vi 3,967 3,964 3,962

Vs 6,060 6,161 6,251

Vs 219,4 221,9 224,5

[author's calculations]

Similarly, the equation of growth curves was found
for forecasting indicator values for Estonia, Lithuania,
Latvia and Poland, and the forecast values of
indicators characterizing the development of world
integration for these countries over a three-year
forecasting period were found.

To determine the level of development of regional
integration processes in the EU during 2014-2018, it is
necessary to calculate the integral indicators for each
country from this association using the method of
constructing a taxonomic indicator of the development
of dynamic socio-economic processes V. Plyuta [3]. A
characteristic property of the integral indicator is that
its value is in the range from 0 to 1. The interpretation
of this indicator is as follows: it takes on high values at
close values of indicators in the system to the reference
and low values at distant ones [1].

For a comparative analysis of the socio-economic
development of Ukraine with the EU member states,
growth curves should be calculated to find the values

of forecast indicators - components of an integral
indicator for Ukraine.

y1 = sqrt(135959 - 61180,41n(t))
R*=87,2807, F=61,76, DW=1,0037
y. = 1/(0,000044 + 0,000051/t)
R?=60,6004, F=13,84, DW=2,6129
ys = exp(7,6865 + 0,6074sqrt(f))
R?=93,8207, F=136,65, DW= 23,0758
y. = (44,8133 + 14,7625sqrt(1))?
R?*=86,7539, F= 58,94, DW=2,40329
ys = sqrt(2,6558 — 377205t%)
R*=1,72207, F=0,16, DW=1,7633
v = 1,894 —0,6622¢

R?=65,2175, F=16,88, DW=1,7669
All models have relative quality.

Based on the obtained equations, it is necessary to
calculate the predicted values for each resulting
indicator characterizing the integration processes of
Ukraine (Table 3).

Predicted values of indicators of regional integration processes in Ukraine (for the period 2020-2022T)able ’
Indicators The first fqrecasting The second .forecasting The third fgrecasting
period period period
Vi 3,273 3,505 3,721
V2 4,130 3,341 2,508
V3 1,239 1,305 1,378
Vs 3,329 3,143 3,996
Ve 0,263 1,123 1,473
Vs 208,281 209,712 210,954
[author's calculations]
11
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With the help of the calculations, it is possible to
obtain a forecast of the development scenarios of
Ukraine and the member countries of the EU
association in the global integration space. The
positions of countries are determined in the space of
the resulting. The space should be conditionally
divided into four sectors. Each represents a scenario
of strategic development in the context of the
development of integration processes.

Thus, it is advisable to consider four scenarios of
the development of countries in the aspect of
integration processes. It is proposed to present the
strategic positioning of Ukraine and the EU member
states in the form of a matrix of scenarios for the
development of regional integration processes, which
contains four positions (scenarios) of strategic
development in the aspect of regional integration
processes: I - low strategic position, II and III -
medium strategic position and IV - high strategic
position.

According to the first scenario, countries with the
lowest values of the resulting integral indicator,
namely, GDP per capita with the minimum values of
particular indicators, should be considered. In the
second scenario, the positions of countries are
characterized by high values of the integral indicator
with minimal values of particular indicators.
According to the third scenario, low values of the
integral indicator are provided with sufficient values
of particular indicators. The fourth development
scenario includes countries with high values of the
integral indicator with significant values of private
indicators.

Conclusion.

Based on the forecast for the development
scenarios of the EU and Ukraine in the global
integration space, we can determine the priority
scenarios for the development of international
cooperation with the countries of the EU integration

association. Thus, a steady trend is observed for
indicators  characterizing regional integration
processes in the international economic space in all
forecast periods. Poland is the most distant country
from Ukraine. In the first prospective forecasting
period, Ukraine is expected to have the least
resource-intensive international cooperation with the
Czech Republic, in the second Czech with the Czech
Republic and Estonia, in the third also with the Czech
Republic and Estonia, but with additional costs
compared to the first period.

Thus, a basis of the resulting indicators has been
formed for analyzing problems and prospects for the
development of regional integration processes on the
basis of a theoretical analysis taking into account the
strategic directions of the development of the
domestic economy and the world economy, creates
the basis for a comprehensive detailed analysis and
makes it possible to justify strategic decisions in the
formation of countries - unite in the system of world
integration, increase their  efficiency and
effectiveness.

Based on the calculated models of the
dependencies of the resulting indicators on the most
significant generalizing factors characterizing the
regional integration processes from 2014-2018. It is
advisable to calculate the integrated indicators for the
countries of the EU integration union, it makes it
possible to find comparative estimates of the
development of countries in the processes of global
integration in dynamics and to develop scenarios for
predicting the development of the countries of
integration processes in the future for three forecast
periods (2020 - 2022).

The calculated forecasts of the development
scenarios of Ukraine and the EU member states in the
global integration space are a reasonable basis for
identifying priority scenarios of their development in
the aspect of regional integration.
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3MiHa no3uuin YkpaiHu 3 ypaxyBaHHSAM Pi3HUX MiAXOAIB OO0 OLiHKM PO3BUTKY iHTErpauiiHMX NpoLueciB CBiAYUTb MPO BaXMMBICTb
BMGOpPY MPOrHO3yBaHHA PO3BWTKY iHTerpadii 3 kpaiHamu-uneHamu €C. [NpeameToM AOCRiMKEHHS € iHTerpauis 3 KpaiHamu-yneHamu
iHTerpauiiHoro o6’egHaHHa €C. MeTol OOCRifKEHHS € aHamni3a po3BUTKY iHTerpauiiHMx npoueciB YkpaiHn Ta kpaiH-unenis €C,
nobyaoBa NporHo3y cTpaTerii MikHapoA4HOI iHTerpauii Ha npuknaai YkpaiHm Ta kpaiH €C B ymoBax rnobanisauii. Metoan gocnigXeHHs:
MeTof 6araToBMMIPHOrO CTaTUCTUYHOrO aHanisy, a came PakTOpHWUIA aHarni3 Ans BU3Ha4YeHHs OakTopiB, WO BMNMBaKOTb HA PO3BUTOK
iHTerpauiiH1x NpoLeciB; MOAENOBaHHA KPMBMX POCTY AMNs NPOrHO3yBaHHS 3HAYeHb MOKAa3HUKIB iHTerpauinHux npoueciB. OGYMCNEHHS
BMKOHaHO 3a AOMOMOroK nakeTa npuknagHux nporpam Statgraphics Centurion. Pe3ynbTaTu: Ha OCHOBI NpoBeAeHWX AOCHiAXeHb
ccopmoBaHo 6a3ncC MOKa3HWKIB, LU0 XapakTepu3yloTb COLianbHO-EKOHOMIYHUI CTaH KpaiH-uneHiB iHTerpauiiHix npoueciB. [Jo Hboro
ysivwnu: BBl Ta BBl Ha Aylwy HaceneHHs, 3anyyYeHHs NpAMUX iHO3eMHUX iHBECTULIN Ta iHOEKCIB CMOXMBYMX LiH; @ TakoX 4acTtka
ToBapis IKT. BukoHaHo aHania npobrem Ta MepcnekTMB PO3BWUTKY MPOLECIB iHTErpauii Ha OCHOBIi TEOPETMKO-MOMYHOro aHanisy 3
ypaxyBaHHSIM CTpaTeriyHMX HanpsMiB po3BUTKY YKpaiHCbKOI eKOHOMikU Ta CBiTOBOro rocrnogapcrea. OB4McneHo NPOrHO3Hi NMoKasHUKK
ans kpaiH-uneHis rpynu €C Tta Ykpainu. Lle Hagano mMoxnumBicTb po3pobutu NPOrHo3Hi cueHapii po3BuTKy npoueciB iHTerpadii kpaiH-
uneHiB iHTerpawinHmMx npouecis y nepcnekTMBHoOMy nepiogi. Ha ocHOBi oTpMmMaHOro nNporHo3y copmMoBaHO CTpaTerivHi no3uuii YkpaiHu
Ta KpaiH-uneHiB €C y CBiTOBOMY iHTerpauiiHoMy NpoCTOpi Ha Tpu Nepioan NPOrHo3yBaHHs. BUCHOBKM: BM3HayeHi NpiopuTeTHi cueHapii
pO3BUTKY iHTErpauinHMx npoueciB Umx KpaiH-uneHiB €C, a came Czechia, Estonia, Latvia, Lithuania, Poland Ta Ukraine cBigyatb npo
Nno3nTUBHY NepcnekTuBy cniBpobiTHMUTBA EC 3 YKpaiHow y acnekTi MixkHapoAHoI iHTerpadii.

Knro4ogi cnoBa: kpaiin €C, rnobanisadis, iHTerpauiHi npouecu, MixkHapoAHi eKOHOMIYHI BIAHOCUHW, CLEeHapii po3BUTKY iHTerpadii,
aHani3 akTopis, KPMBI 3pOCTaHHS, NPOrHO3YBaHHS.
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M3ameHeHre no3numnii YkpanHbl C yHETOM pPasfnyHbIX NOAXOAOB K OLIEHKe Pa3BUTUS MHTErpaLMoOHHbIX NPOLECCOB CBUAETENLCTBYET
0 BaXHOCTU BblbOpa MNPOrHO3MPOBaHWS Pa3BUTUSA UHTerpauum co cTpaHamu-dneHamu EC. MNpegmeTom uccrnegoBaHusi sSiBRsSieTCS
VHTErpauusi co CTpaHaMu-YreHamy WHTerpaumoHHoro obbeavHenns EC. Llenmblo nccrnegoBaHusa SBNSeTCA aHanu3 pasBuTvS
VHTErpaLmoHHbIX MpOLEeccoB YKpauHbl M cTpaH-yneHoB EC, noctpoeHwe nporHosa cTpaTerMn MexayHapogHOW WHTerpauun Ha
npumMepe YkpauHbl 1 cTpaH EC B ycnosusx rnobanusauun. Metogbl uccrnegoBaHusi: MeTo4 MHOrOMEPHOrO CTaTUCTUYECKOro aHanmaa, a
VMEHHO (DaKTOPHbI aHanu3 AN onpefeneHns (akTopoB, BMUSIOWMX HA pPasBUTME MHTErpaLMOHHBIX NMPOLECCOB; MOAENMpOBaHVe
KPMBbIX poCTa AM5 MPOrHO3MPOBaHUA 3HAYEHWUN MoKasaTenen WHTErpauMoHHbIX NPOLEeccoB. BblYMCNEHUs BLINOMHEHbI C MOMOLLbIO
naketa npuknagHeix nporpamm Statgraphics Centurion. Pe3ynbTaTel Ha OCHOBE NpPOBEAEHHbIX MCCNeaoBaHui chopmMupoBaH 6asuc
nokasaTenew, XapakTepusyoLMX COLManbHO-9KOHOMUYECKOE MOMOXEHNEe CTPaH-YreHOB MHTErpauMoHHbIX npoueccos. B Hero Bownu:
BBIM n BBl Ha aywy HaceneHus, NpyBneYeHns nNpsMbiX MHOCTPaHHbIX MHBECTULIMIA U MHAEKCOB NOTPEOUTENBCKUX LiEH; a Takke Aons
ToBapoB WKT. BbinonHeH aHanu3 npobrneM M nepcnekTuB pasBUTUS MPOLIECCOB MHTErpauMum Ha OCHOBE TEOPEeTUKO-NOrMYecKoro
aHanusa Cc y4eToM CTpaTernyeckMx HamnpasiieHU pa3BUTUS YKPaVHCKOW SKOHOMMKU U MMPOBOIO XO35iMCTBa. BbluncneHo nporHosHbie
nokasaTtenu Ans crpaH-yneHoB rpynnel EC n YkpanHoin. 3To no3sonuno paspabotaTb NMPOrHO3Hble CLEeHapun pasBUTUSA MPOLIECCOB
VHTerpauum cTpaH-4neHoB MHTerpaLmnoHHbIX NPOLIECCOB B NEPCNEKTUBHOM Nepuoae. Ha ocHoBe nomny4eHHOro nporHo3a copmmpoBaH
cTpaTernyeckve nosvumMn YKpaumHbl U CcTpaH-yneHoe EC B MMPOBOM WHTErpaumMoHHOM MpOCTPaHCTBE Ha Tpu nepuopa
nporHosnpoBaHus. BeiBoabl: onpeaeneHsl NPUOPUTETHBLIE CLieHapyn pasBUTUSA UHTErPaLMOHHbIX MPOLLECCOB 3TUX cTpaH-uneHoB EC, a
mmeHHo Czechia, Estonia, Latvia, Lithuania, Poland n Ukraine cBngeTenbCTBYIOT O NONOXMTENLbHON NepcrnekTuBe coTpyaHudecTtsa EC ¢
YKpanHOW B acnekTe MexayHapo4HON HTerpaumu.

KnioueBble cnoBa: ctpaHbl EC, rmobanusaums, vHTerpauMoHHble MPOLECcChl, MeXAyHapoOHble 3KOHOMUYECKME OTHOLLEHWUS,
CLieHapuu pa3BUTUSI MHTErpaumn, aHanua hakTopoB, KpUBbIE POCTa, MPOrHO3NPOBaHUeE.
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