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AN ASSESSMENT OF REGIONAL DISPARITIES EVOLUTION IN ROMANIA

This paper studies the level and evolution of regional disparities in Romania over the
period 2007-2017. In this respect, we employ two methodologies highly relevant and well-
established in the literature: (i) the relative distance method and (ii) the cluster analysis. The
results of the empirical analysis indicate a major discrepancy between the Bucharest-Ilfov
region and all the other seven development regions. During the analysis period, there are no
significant changes in the positioning of the regions. Regional disparities were not reduced
over the period considered, although there are European and national programs for this matter.
Therefore, we conclude that an efficient public sector should consolidate the regional
disparities with the EU Cohesion Policy.
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Introduction

The globalization phenomenon, as well as the quality of Romania as a European Union
member state, impose the necessity of sustained development in terms of the public sector
performance and the equivalence of citizens' living conditions in the country. Romania and all
the European Union member states are going through a continuous process of adapting the
national legislation to the European legislation, by promoting the principles and values of the
European Union. One of the main objectives of the European Union is to strengthen economic,
social and territorial cohesion and solidarity between member states.

This paper contributes to the specialized literature with a new approach regarding the
analysis of the evolution of regional disparities in Romania. The novelty of the approach lies in
the use of two distinct methodologies undertaking a more complex and comprehensive analysis.
The opportunity of the topic consists in the fact that the standardization of the way of life for
all the European Union citizens, in general, and of every country, in particular, represents a
fundamental European principle.

The paper is structured as follows. The first part contains an overview of the specialized
literature in the field of analysis of regional disparities. The second part of the paper describes
the methodology performed in the analysis. The results are presented in the third part of the
paper and the conclusions of the study are described in the last part.

Literature review

Since the establishment of the European Economic Community in 1957, through the
Treaty of Rome (1957), its main objective was the harmonious and balanced development of
the Member States. Moreover, it was intended to establish good and equal standards of living
among citizens. The Treaty of the European Union (1991) defines and justifies the purpose of
economic and social cohesion at the level of art. 130 A (158). Respecting the provisions of this
article, an essential role of the cohesion process is to reduce gaps between regions. Thus, we
conclude that the reduction of regional disparities is a European objective existing since the
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establishment of the Community to this day. In order to be able to apply policies to reduce
disparities, they must first be quantified.

The objective of achieving the territorial cohesion of the European Union is also present
in the Treaty of Lisbon (2007). In the sense of the treaty, territorial cohesion implies the
adequacy of natural and anthropogenic resources to the needs of socio-economic development
in order to eliminate disparities and disfunctionalities between different spatial unities, while
preserving the natural and cultural diversity of the regions. In line with the principles of the
Cohesion Policy of the European Union, the Romanian Government has developed the National
Development Plan. Its purpose is to rapidly reduce the socio-economic development disparities
in Romania. The solutions identified to reduce disparities are: (i) improving administrative
performance and local public infrastructure, (ii) protecting natural and cultural heritage, (iii)
rural development, and (iv) strengthening the business environment and innovation.

According to the OECD (Spiezia, 2002) vision, regional or spatial disparities express the
existence of marked differences in some economic phenomena under investigation. Thus, we
can make the analysis of disparity considering a multitude of indicators, in accordance with the
specifics and objectives of the analysis undertaken. Nelea (2006) performs a study of the
disparities between European states using the rank method, a method based on relative
distances. The indicators used by the author are: (i) Net income on households, (ii) Poverty rate,
(ii1)) Average number of rooms / person, (iv) Percentage of people claiming at least two
environmental problems in the area of residence, (v) Proportion of households in which active
persons aged 18 to 64 do not work, (vi) Probability of loss of jobs over the next six months,
(vii) Percentage of people with poor health and (viii) Trusted people . Babucea (2007) conducts
a study on the disparities between the regions of Romania using the cluster method and
considering the nominal average salary as the indicator. The results of the study indicate the
existence of three clusters. Two of these were represented by the Bucharest-Ilfov region and
the Western region, which distinguished themselves from the other regions. The third cluster
consists of the remaining six regions that are close to results. Cumatrenco (2007) advocates the
need to structure communities in homogeneous groups. Moreover, the author performs a
qualitative analysis that reveals the main advantages of cluster analysis, such as the wide variety
of available analyzed.

Ceausescu (2011) analyzes the disparities of the developing regions in Romania through
the relative distance method. The indicators considered by the author are GDP per capita,
unemployment rate, activity rate, and occupancy rate. The results indicate that the Bucharest-
Ilfov region is stronger than the rest of the regions, and the Western region is performing well
in every year considered in the analysis. Totan et al. (Totan, Geamanu, and Tudose, 2012) apply
the rank method and the relative distance method to quantify the regional disparities in
Romania. The indicators selected for analysis are (i) GDP per capita, (i) employment rate, (iii)
adult literacy rate, (iv) life expectancy and (v) gross enrollment rate in all levels of education.
Once again, the Bucharest-Ilfov and Western regions record the best results. Cojocaru (2013)
performs a qualitative analysis of the phenomenon of regional disparities in the Republic of
Moldova. The author emphasizes the importance of disparities between regions of a country in
order to be able to formulate public policies that reduce existing socio-economic disparities.

Crudu (2015) analyzes the gap between how the European Union Member States have
been affected by the global economic crisis. The author considers three indicators, GDP /
inhabitant, unemployment rate and labor productivity, analysing the results of European states
before and after the crisis. The conclusion of the study is that EU cohesion policies on European
states and regions have played a decisive role in reducing the effects of the economic crisis.
Postoiu and Busega (2015) conduct a study on regional and national disparities at European
level. The authors use the sigma convergence to quantify the level of disparity and consider two
indicators: GDP per capita and employment rate. The results of the analysis indicate large
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discrepancies between the regions and the European states, with the best results being recorded
in the central and northern parts of the Union.

The European Commission (2018) identifies at the level of the 2018 Country Report on
Romania a strong level of disparities between development regions. The Commission's
recommendation to reduce these large discrepancies is the proper implementation of active
labor market policies to mobilize disadvantaged groups. There are eight development regions
in Romania: (i) North-Eastern Development Region, (ii) South-Eastern Development Region,
(ii1) South-Muntenia Development Region, (iv) South-Western Development Region Oltenia,
(v) the Western Development Region, (vi) the North-Western Development Region, (vii) the
Center Development Region and (viii) the Bucharest-Ilfov Development Region. These regions
were established in 1998 by the Association of County Councils in Romania. The constitution
of the regions has been properly achieved with the NUTS II level divisions in the European
Union. This constitution came as a necessity of regional development, imperative for the
accession of Romania to the European Union. Moreover, each region must operate efficiently
in order to achieve the general public sector performance target.

Methodology and data

The classification or grouping method is an important method in the statistical processing
of data. Such data hierarchies allow qualitative and quantitative analyses of the socio-economic
peculiarities of the studied collectivities. In the particular case of the empirical analysis
developed in our study, we achieve a multi-criteria hierarchy of the development regions in
Romania. In achieving this goal, we use two methods mentioned in the literature: (i) the relative
distance method and (ii) the cluster analysis.

The relative distance method involves transforming the initial values of selected

indicators into relative distances from the best value of each indicator for each criterion. So the
Xi j

report shows the relative distance of each region ,,i” to the region with the maximum

maxj
performance for the indicator / criterion ,,j”. Finally, determine the average relative distances
for each region and calculate the simple geometric mean of all reports determined for all criteria
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, where m is the number of criteria used. (1)

The geometric mean shows the central trend or the typical value of a set of data by
extracting the root of m, where m represents the number of terms.

An alternative to this method is the rank method, which is based on the relative distance
method but involves the construction of an aggregate index using weightings or importance
given to the indicators considered. For indicators whose maximum value represents the best
value, the partial rank is calculated using the formula:

Ri=n- —a§_aj . *(n-1),cui=1,2.n,j=1,2 2
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Where:

a]‘:= the level of the indicator j in the territorial unit 1

m
a;

" = indicator level j in the minimum performance territory unit
m
a;

1% = the level of the j indicator in the maximum performance territory unit

n = number of territorial units
m = number of characteristics (indicators) included in the analysis

For indicators whose minimum value represents the best value, the partial rank is
calculated using the following formula:
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i = the level of the j indicator in the maximum performance territory unit
4* = the level of the j indicator in the minimum performance tertiary unit
The final rank is obtained by aggregation by applying the formula:
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We consider that this approach involves a subjective dimension by assigning the weights
of each indicator to determine the aggregate index. As a consequence, we believe that
approaching the method using geometric means allows for an objective study.

We conduct a study on the quantification and evolution of disparities between all
regions of Romania and all regions except the Bucharest-Ilfov region for a period of 11 years
from 2007 to 2017. The analysis period was selected as the first year in which Romania has
become a member state of the European Union and the last year for which the data collection
could be carried out considering the limit of their availability at the level of the specialized
institutes. The indicators selected for this analysis are the indicators of sustainable territorial
development according to the National Statistics Institute:

(i) GDP per capita / region, starting from GDP, the primary indicator for economic
performance, GDP per capita is an indicator that reveals living standards. GDP per capita is
also likely to be the most relevant and enlightening indicator for the well-being of the regions
because it is decisive for internal economic well-being. We also consider that the GDP per
capita indicator would be strongly correlated with other important aspects of well-being that
affect individuals of any community (labor, social or public welfare);

(i1) gross average wage, an indicator of economic and social development that shows the
purchasing power of citizens in a given area as well as a general level of population incomes;
(ii1) the active population, representing persons of at least 15 years of age who supply labor.
This indicator is relevant to our study to outline a realistic picture of the region's labor potential;
(iv) the poverty rate, reflecting the percentage of people living in a material deprivation life
below a minimum standard of living;

(v) the unemployment rate, reflecting the number of unemployed persons and the general labor
market.

For an exhaustive analysis of the study of regional disparities, we also apply another
highly effective hierarchical tool, the cluster analysis. This analysis is based on a series of
classification algorithms that divide a set of variables into homogeneous groups. By working
on the principle of the distance between variables, cluster analysis starts from the Euclidean
distance determination, where the distance between points x and y is determined using the
formula:

d(x,y)=y Zi(x; = ¥i )? (5)

For the study of the disparities using the cluster analysis, in the years 2007, 2012 and
2017, we selected only three indicators: (i) GDP per capita/region, (ii) gross average wage and
(ii1) unemployment rate. We consider that this limited selection indicates a more realistic picture
of the socio-economic situation of the regions, considering three basic indicators for the analysis
of regional disparities. We analyze the years 2007, 2012 and 2017 to capture the evolution of
the grouping of regions. The data set is the same as the analysis of relative distances, with data
collected from the National Institute of Statistics. The data was processed in SPSS.
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Results

We conducted the analysis starting from the year 2007, based on five indicators to
achieve a ranking of the regions in Romania. The hierarchy of regions is realised by considering
all eight development regions, but also by excluding the Bucharest-Ilfov region from the
analysis. In table 1 we note that the Western region is the most developed of the seven provincial
regions of Romania. The final rank is the result of the geometric mean of all reported indicator
ratios.

Table 1. Relative distances between regions except Bucharest-Ilfov in 2007

v Indicator-report (xi/ximax)
ear ; DP/ Gross Active Pover Unemployment Final "
R n G ty ploy Position
2007 egio capita average population rate rate rank
salary
1 NORTH-WESTERN Region 0.83 0.92 0.69 0.49 0.98 0.76 2
2 CENTRE Region 0.88 0.93 0.61 0.54 0.50 0.67 3
3 NORTH-EASTERN Region 0.55 0.92 1.00 0.27 0.84 0.65 5
4 SOUTH-EASTERN Region 0.70 0.96 0.68 0.32 0.51 0.60 6
5 SOUTH-MUNTENIA 0.71 0.96 0.87 0.37 0.55 0.65 4
Region
6 SOUTH-WESTERN Region 0.68 1.00 0.59 0.27 0.65 0.59 7
7 WESTERN Region 1.00 0.97 0.48 1.00 0.77 0.81 1

By including the Bucharest-Ilfov region in the analysis, it becomes the most developed,
at a considerable distance from the other regions, as it can be observed in Table 2.

Table 2. Distances between Bucharest and Ilfov regions in 2007

Indicator-report (xi/ximax)
Year . Final oo
2007 Reg on GDP/ aif;:::se Active Poverty Unemployment rank Position
capita g population rate rate
salary
1 NORTH-WESTERN Region 0.43 0.66 0.69 0.45 0.98 0.61 3
2 CENTRE Region 0.45 0.66 0.61 0.49 0.50 0.54 4
3 NORTH-EASTERN Region 0.29 0.66 1.00 0.24 0.84 0.52 6
4 SOUTH-EASTERN Region 0.36 0.69 0.68 0.29 0.51 0.48 7
5 SOUTH-MUNTENIA 0.37 0.69 0.87 0.33 0.55 0.53 5
Region
6 BUCHAREST Region 1.00 1.00 0.61 1.00 1.00 0.90 1
7 SOUTH-WESTERN Region 0.35 0.72 0.59 0.24 0.65 0.47 8
8 WESTERN Region 0.52 0.69 0.48 091 0.77 0.66 2

For all 11 years of the analysis, such hierarchies were made, the final results of the final
ranks of the regions being presented in table 3. The North-Western Region records the best
results in the 11 years analysed, followed by the Western region, which, except for the years,
occupies the 2™ position, compared to the first position in 2007 and 2009.
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Table 3. Final position of the regions, except for Bucharest-Ilfov

The final position of the region in the year
No. Region
2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
1 NORTH-WESTERN Region 2 1 2 1 1 1 1 1 1 1 1
2 CENTRE Region 3 5 6 5 5 4 5 5 4 2 2
3 NORTH-EASTERN Region 5 4 5 4 3 2 3 3 3 3 3
4 SOUTH-EASTERN Region 6 6 4 6 7 7 6 7 6 6 6
5 SOUTH-MUNTENIA Region 4 3 3 3 4 5 4 4 5 5 5
6 SOUTH-WESTERN Region 7 7 7 7 6 6 7 6 7 7 7
7 WESTERN Region 1 2 1 2 2 3 2 2 2 4 4

By including the Bucharest-Ilfov region in the analysis of relative distances, this region
keeps the first position, with all the other regions following. Such a positioning of the region
where the capital of the country is located is natural. Bucharest is Romania's most powerful
economic engine, with all the studied indicators having the best values at the capital level (as
indicated in results from Table 4).

Table 4. The final position of the regions

The final position of the region in the year
No. Region
2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
1 NORTH-WESTERN Region 3 2 3 2 2 2 2 2 2 2 2
2 CENTRE Region 4 6 7 6 6 5 6 5 3 3
3 NORTH-EASTERN Region 6 5 6 5 4 3 4 4 4 4 4
4 SOUTH-EASTERN Region 7 7 5 7 8 8 8 8 7 7 7
5 SOUTH-MUNTENIA Region 5 4 4 4 5 6 5 5 6 6 6
6 BUCHAREST Region 1 1 1 1 1 1 1 1 1 1 1
7 SOUTH-WESTERN Region 8 8 8 8 7 7 7 7 8 8 8
8 WESTERN Region 2 3 2 3 3 4 3 3 3 5 5

1
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0,7
0,6
0,5
0,4
0,3

Figure 1 shows the evolution of the final scores recorded by all 8 development regions.
There is a significant distance between the Bucharest-Ilfov region and all the other 7 regions.
The cluster analysis begins with the determination of Euclidean distances (results are presented
in Table 5), based on which the dendrogram is outlined as the next step.
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Figure 1. Evolution of the ranks of the regions over the period 2007-201
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Table 5. Euclidean distances between all regions in 2007

Proximity Matrix
Squared Euclidean Distance

Case TNV 2.Centru IN_E 4S_E 5:5_Munt 6:Bucurest 78V 8Vest

TNV 000 | 939042640 | 39307920.65 | 8816004.690 | 8140824.850 | 597082007.3 | 1235424308 | 13927191.40
2.Centru 939042.640 000 | 52397346.21 | 15507506.33 | 14607507.53 | 550671624.3 | 20100120.84 | 7633778.760
IN_E 39307920.65 | 52397346.21 000 | 10898160.70 | 11677516.90 | 9426747426 | 7608147.210 | 1000231373
4S_E 8816004.690 | 15507506.33 | 10898160.70 000 13457360 | 7508615371 | 299508.490 | 4489142885
§:5_Munt | 8140824.850 | 1460750753 | 11677516.90 13457.360 000 | 7445180535 | 439177.690 | 4335044165
6:Bucurest | 597082007.3 | 550671624.3 | 9426747426 | 750861537.1 | 7445180535 000 | 780929830.3 | 4286371439
78V 1235424308 | 2010012084 | 7608147.210 | 299508.490 | 439177.690 | 7809298303 000 | 52486346.16
8:Vest 1392719140 | 7633778.760 | 1000231373 | 4489142885 | 43350441.65 | 4286371439 | 5248634616 000

Figure 2 presents the clustering of all the eight development regions in 2007. The results
indicate the existence of two clusters. One is represented by the Bucharest-Ilfov region, and the
second is consisting of the other seven development regions.

Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine
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Bucurest 6

Figure 2. Dendrogram clustering all regions in 2007

An analysis of the regions by excluding the Bucharest-Ilfov region in 2007 indicates the
existence of two clusters (illustrated in the Figure 3). One consists of the best-performing
regions: Western, Center and North-Western regions, and the second cluster, based on the
weakest regions: North-Eastern, SoutWestern, South-Muntenia, and South-Eastern regions.
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Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine
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Figure 3. Dendrogram clustering all regions, except for Bucharest-Ilfov in 2007

N

Repeating the analysis in 2012 we do not identify significant changes in the grouping
of the eight development regions in Romania. Once again, the Bucharest-Ilfov region forms an
independent cluster while all the other regions form the second cluster (Figure 4).

Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine
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Figure 4. Dendrogram clustering all regions in 2012
In the year 2012, we notice a small change compared to 2007 in the grouping of regions,

with the exception of the Bucharest-Ilfov region. We observe two clusters, but the South-
Eastern region becomes part of the cluster containing the best performing regions (Figure 5).
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Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine
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Figure 5. Dendrogram Clustering regions, except for Bucharest-Ilfov in 2012

In 2017, the distances between the Bucharest-Ilfov region are maintained. We identify
the same two clusters, one representing the Bucharest-Ilfov region, and the other all the other
regions (Figure 6).

Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine
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Bucurest 6

Figure 6. Dendrogram clustering all regions in 2017

Figure 7 illustrates the existence of three clusters in the analysis, realised after the
exclusion of the Bucharest-Ilfov region. A cluster is based on the Western region, which has
the best results, the second one is consisting of the North-Eastern region, with the worst result,
and the third cluster gathers all the other regions.
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Figure 7. Dendrogram clustering all regions, except for Bucharest-Ilfov in 2017

Conclusions

This paper aimed to analyse the level and evolution of regional disparities in Romania.
We have identified major discrepancies between the development regions in Romania, the
Bucharest-Ilfov region being the most detached from all the other seven development regions.
High levels of regional disparities have been identified between the development regions in
Romania, and these are maintained throughout the analysis period.

Achieving public sector performance is a difficult task involving multiple areas and
areas of activity. A condition for an efficient public sector is the consolidation of regional
disparities in line with the EU Cohesion Policy. First, we identified from the rich literature on
the analysis of regional disparities various methods of quantifying them. After considering them
and the data available, we selected two well-established and relevant methods for studying
disparities: the relative distance method and the cluster analysis. These methods allowed us to
classify the regions, as well as to group them into clusters. The process of reducing regional
disparities is a difficult one, involving time and sustained efforts from both, national authorities
and European institutions. This paper is of interest to decision-makers at the national level, for
academia, and also for Romanian citizens, setting up the basis for future research on regional
disparities.
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A. Heain

OITHKA PO3BUTKY PETTOHAJIBHUX JUCIPOIIOPIIN Y PYMYHII

L{sn cmamms 0ocnidxcye piseHb ma po36UMOK PeLiOHANbHUX Oucnponopyii y Pymyuii
npomsieom nepiody 2007-2017. [ocsenenns eghekmugHoCmi 0eprcasHo20 ceKmopy € CKIa0OHUM
3a680aHHAM, 5IKe OXOnue bazamo cgep i cgep OisnvHocmi. YMmo8010 eghekmusHozo
0epIHCABHO20 CEKMOPY € KOHCONIOAYisl pe2iOHANbHUX OUCHPONOpYill 8ionogioHo do [lonimuxu
seypmosanocmi €C. YV ybomy 0ocniodcenti mu BUKOPUCIOBYEMO 08I Memo00102ii, Wo MaAromb
genuKe 3HayeHHsi ma 0obpe 3apexomeHoyganu cebe @ nimepamypi. (i) memoo 8iOHOCHOI
giocmani ma (ii) kiacmepnuii ananiz. Pezynemamu emnipuunozo ananisy 6Kasyome Ha 3HAUHY
posbidcHicmb midxc pecionom byxapecm-Inghos ma ecima iHwuMu cemu pe2ioHamu po3euUmKy.
Mu eussunu eenuxi po3oiscHocmi midxc pecioHamu pozeumky 6 Pymywii, pecion byxapecm-
Lnghos € naubinbuwr 8iookpemienum i0 yCix IHWUX ceMu pe2ioHie po3eumky. byno eusseneno
BUCOKI DIBHI peciOHANbHUX GIOMIHHOCHMEL MidC pecioHamu po3eumky 6 Pywyuii, axi
30epiearomsbcs NPOMs2OM AHANI308AHO20 NEPIODY.

Ilpoyec 3meHuieHHs peciOHANbHUX OUCHPONOPYIll € CKIAOHUM, WO 6UMa2dc 4acy ma
ROCMINIHUX 3YCUNb SIK HAYIOHAILHUX OP2aHie 61adu, max i egponeticbkux incmumyyii. e
OOKYMeHm npeocmasisie inmepec 071 Mux, Xmo npuliMae piuleHHs Ha HayioHANbHOMY PIGHI,
01 HAYKOBUX Kil, A MaxKoxc Onsl epomaosin Pymywii, cmeoproouu ocHogy Ons MAatOymHix
00CI0IHCEHb PeIOHAbHUX 8IOMIHHOCMEN. 3a Nepiod aHatizy Cymmeux 3MiH Yy NO3UYIOHY8AHHI
pecionie He cnocmepicacmuvcs. Pecionanvni oucnponopyii ne 3MeHULy8aNUCy 3a PO32NAHYMULL
nepioo, xoua iCHyIOMb €8PONENUCHKI Ma HAYIOHAIbHI npocpamu 3 Yyboeo numanus. Tomy mu
OTWAU BUCHOBKY, WO epeKmuUsHUll 0epHCaBHUll CeKMOop NOBUHEH Y3200Umu NOOONAHHS
Pe2ioOHAbHUX OUCNPONOopyiti 3 noaimukoro 32ypmosarocmi €C.

Kntouoei cnosa: perioHanbHI TUCTIPOTOPIIii, METOJ BITHOCHOI BiJACTaHi, KJIACTEPHHIA
aHani3, PymyHis.
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