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Abstract. The article presents the possibility siing The purpose of this article is to show the benefits
multi-criteria fuzzy analysis for assessing theiorgl fuzzy methods for analysis of economic objects smd
competitiveness. This estimation can be used facepl determine the circumstances of its using. For phigpose
marketing strategy development and based on resfiltswe’ll make multi-criteria analysis by different nheids
socio-economic development. The proposed appraach(iobust and fuzzy) and compare results. The methdltls
characterized by comparative estimation, when é&vell be applied to regional socio-economic strategidsita-
of development of one region is determined by themaking. We'll take into analysis the results of eamic
development of other areas. The final evaluatiothes growth and life quality of lower level of countieshe
level of the cluster which the object being anatlyzeexperimental calculations were carried out on ttengle
belongs. This allows ignoring minor fluctuationstotal of counties of Grodno region (Belarus) in 2008-2014
indexes. The results of robust and fuzzy group®gions The multi-criteria fuzzy sets are useful for regson
are analyzed. This grouping is characterized byilaim marketing strategy development. It was found thattim
levels of development and helps to define the tses criteria fuzzy clusters can describe the compagativ
of further development of the regions. competitiveness. In this paper the estimation of th

Keywords: membership function, classification,competitiveness is based on the values of the mesipe
fuzzy clusters, Grodno counties, regional economyynctions to a particular cluster. It's possibleuse this
sustainable development, regional competitivengls&e result for identifying of membership function valaad
marketing. forecasting the future positions. Single fuzzy tdusg

(based on one integral criterion) is easier fognptetation
INTRODUCTION and visualization, but it cannot make multi-facedlgsis.
The article is structured as follows. In beginnthg

Economic objects and processes are very difficuliasic definition like local region, socio-economic
nowadays. Most of them we can describe as a systelmvelopment evaluation and regional competitiveraees
which includes different elements. The propertieshe clarified. Then the methodology of research is @nésd.
system are determined by the relationships betileese Then the experimental part of the chapter is cameil It
elements and the nature of its interdependence. Timeludes data collection based on system of indefes
characteristic of object includes not only critefim the regional evaluation and it analysis, single and timul
whole system but for its elements as well. As aultes dimensional fuzzy clustering of Grodno counties in
most of economic problems become multi-criteria.dAndynamic and as a whole over the period. At the tived
the special methods of analysis are used for splthese conclusions are made.
problems. In this article the fuzzy methods of nault
criteria analysis will be described. THE ANALYSIS OF RECENT RESEARCHES

The proposed methodology is universal and it can be AND PUBLICATIONS
adapted to different objects. The test area inchépter is
regional socio-economic development evaluation. The The problem of regional competitiveness, its
results of this analysis are useful for place mimge investment attraction and place marketing attractse
strategy development. In this case the region’#tipasis  attention nowadays. Moreover the modern conditions
a base for subsequent economic growth. The coniparatrequire revising existing concepts and methods tef i
analysis of regional competitiveness lets to rezdive evaluations. Globalization and high-tech industevet
position of estimated region between others and thepment lead to the regional competitive growsn#éans
degree of similarity of current situation with oteeBased that regions become active participants in thegsfieufor
on this information we can work out place marketingesources (labor, technological, investment) andketa
strategy for the region including the result of yioeis  (tourism, investors, products). The distinctivetfea of
development and the leaders of economic growtthis process is that regions act as goods andoakipers
experience. simultaneously. Dijkstra [11] notes that it's imgidde to
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apply the firm's competitiveness concept to theioeg that local regional development as a system cansibt

level: complex and multidiscipline problems and needs igpec
The framework describing a firm's capacity tomethods for evaluation.

compete, grow and be profitable is relatively urtested, Marquardt [17] used Analytical Hierarchy Process

but applying the same concept to countries or negibas (AHP) by Saaty [25] for evaluating regional devetogmnt

been subject to much debate. concept elaboration process. Distinct disadvantagfes

Golovikhin S. [12] notes that the concept of region this method are expert estimation and a large nurobe
competitiveness shouldn’t lead to increase of megjio pairwise comparisons. Aivazyan [2] and Lialikovab]1
separatism. There're different approaches to tiggon@al applied the principal component method for evahgti
competitiveness definition: based on productivig6]] regions by life-quality. This method aimed at desiag
rising income and improving livelihood [19], as anof number of criteria through combining in prindipa
environment for firms [7]. Moreover Nasser [20] andcomponents which preserve variation of benchmadsks.
Chukhray [33]claims that regional competitiveness ormost of time it’s difficult to interpret these cooments in
national or global level is not the end in itself: its economic sense. Zhelezko [32] presents sonmeegits

Maintaining a high level of competitiveness is aot of multi-criteria fuzzy ranking, which can be adegtto
goal by itself, it is a goal within another: devpioent the regional estimation. Alves and others [3] ofiduzzy
and growth for the present and future generatid2@ | decision approach for location selection among mi@k

This approach is close to the concept of sustainabdvailable areas based on some criteria. It allmetude in
development [30] which considers regional compaditi analysis not only quantitative but also qualitativiéeria.
ness not only from economic position but also tadte This chapter presents the fuzzy clustering appdinat
account ecological (natural) and social (humanipr object evaluation. In this case the fuzzy ausig
components. Serebryakov L. [27] noted that regionglerforms as a classification tool. Diaz B. and o¢H& 0]
competitiveness can’'t be evaluated without takintp i applied it to the economy sectors and receivedkthe
account system on regional infrastructure. sectors of Spanish economy. The groups with similar

The second growth point of economic development isvel of development can be received when fuzzy
region’s (or place) marketing. Arzhenovskij [4] neak clustering applied to regional evaluation.
conclusion that region’s marketing is an importaait of
regional economy and that it's based on the regiona THE MAIN RESULTS OF THE RESEARCH
competitiveness. The region in this meaning is the

territory limited by the existing administrativertiéorial In the beginning, we’ll clarify the concept of ldca
segmentation. And region’s marketing can be seen riegion and socio-economic development evaluation.
following Kotler’s view: Kuznecova [15] noted that region can be present in

Place development means to develop for a placetao meanings. By one meaning, region is the tewito
systematic and long-term marketing strategy dimkctelimited by the existing administrative-territorial
towards nurturing and developing the natural andsegmentation. By other, region is territory limited any
potential attributes of an area or region. signs of interrelating (population, geographicahaitions

One of the mistakes of regional governance in posénd others). In this paper region is consideredirst
soviet countries [8] is strategy development based meaning because only administrative segmentaticn ha
allocable budget without taking into account temid@l authorities and opportunities to manage of socio-
potential. It means that the first step in markgttrategy economic development.
development should be analysis of current positiod Most of countries have a multitier system of region
tendencies of economic growth. The level of socicAnd the facilities of evaluating of high regional
economic development is the result of previous enoa development are always much bigger than at locatl.le
growth and the factor of ensuing development. #fts There’re more statistical data and indexes valubigtt
important criterion for region’s marketing strategylevel. Some of important criteria of economic deyel
development that's why this topic is actual andanpnt. ment (like gross regional product) are not caléngain

The relevance of this topic in Belarus can be rlegka local level. That's why specific methods and techni
by Program of Socio-Economic development [23] andhould be developed.

National Strategy of Sustainable development [Zhey From the previous analysis we can distinguish that
confirm that sustainable development of regions amegion can be seen in two aspects [28]. In one reig®n
increasing their competitiveness is a priority @kis- is seen as an independent system with its own ressu
economic growth. and goal to increase the life's quality of the loca

The feature of approach to the assessing of socipepulation. In other side the region is consideasda
economic development proposed in article is thedtpf subsystem of the state (or the high regional foionat
study, which are local regions. The increase aregt to The aim of region’s functioning in this aspect dsfind
local regional analyzes can be proof by a lot geeech out resources for national economic growth. Thege t
on this topic. L. Servillo and others [28] exploresaspects relate and condition each other. So, wheare
territorial attractiveness for migration and it iagp to the talking about competitiveness of region we shoualkiet
socio-economic development. J. Mawson [18] presenitsto account that they are not only fighters focleather
the UK experience in local governance. B. Blazeand because they are elements of one system. But tteey a
A. Jelusic [6] developed a model of regional ecomominteresting in individual results of the local amigh
and tourism development. All of the researcherdicon region the same time.
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The system of local government includesndicators systems The methodology of this analysis
departments and agencies with dual subordinatiothéo includes only 5 steps:
ministry and to the local executive committee. Efere, 1. The original data collection
the inter-departmental barriers may lead to a stowdin a) to form the system of indexeslt must take into
decision-making although the linear submission He t account all important parameters of competitiversrss
chairman of the executive committee. Sometimesatl$ based on those characteristics of the object, whigh
to duplication of functions, data collection andahce of essential for competitiveness.
clear zones of control. b) to define the values of indexes for each object
The most of problems and issues of socio-economiche original data are represented as a matrix iiciwtine
regional development is complex, complicated andolumns are recorded parameters and the rows - the
multiplex. It means that in regional decision-makiwe objects (alternatives).
should take into account a lot of factors, indexesl 2. To lead the data to comparable form.The
constrains. nominal model of object has the best results fas th
The socio-economic development of the region caindicator and presents the most successful coropetit
be evaluated by multi-criteria analysis. The terihftbe current market competition. If the prescriptive uvalof
socio-economic development” includes an indicatidn index is known it can be used instead of corresmpand
the simultaneous control of several areas. Thegsocan supremum. On the other hand, if the data gatheriag

be characterized by next area: carried out correctly and the prescriptive valuesem’t
« Economic (result of industry, agriculture, transport,received, may be they are not achievable for angive
trade and paid services). circumstances. Each alternative can be comparéuithg

« Financial (profitability, debt growth, investments). ~nominal model of object by different formulas [blit we
« Demographic (population, nature and migration Use the following:

growth).

» Social (employment, crimes, salary, life’s quality, X;
educational level, poverty). G =—— 1)

» Ecological (emissions, water saving, waste products). maxx;

The complex of these fields leads to the effectiver
socio-economic development named sustainable. &t e 1
of these fields is characterized by set of criteAa a IV
result the number of analyzed parameters ups teraev z, = L 2)
dozen. The regional governance is interesting ialtev I 1
ation of each area and of the whole system devedopm max;
i

More over the estimation should be made in dynaanit

in comparison with other counties. For this purpdse o

system of indexes should base on open source data. Where: g — comparable value,jx- original value of
The benchmark data for the analysis can be receivitfiex.

from different sources: statistical data in offlc&atistic If the proposed method is using then all comparable
collections, regional legislation, information ofrge Values are led to a common scale of measuremethein

enterprises and so on. But there’s not a singla sarce Nterval [0; 1] and reflect the level of the objecmpared
of regional socio-economic development for externaVith the most successful competitor in this aspeft

users. aCtIVIty
The results of estimation of regional socio-ecoromi _3- To calculate integral criterion. This step is not
development can be used by following customers: obligatorily. The integral criterion can be caldeld by

additive convolution, principal component methodbgr
special formula. Sometimes it's necessary to receiot
only one criterion, but some criteria which refldabe
result of different spheres in the object developime

4.To make multi-dimensional fuzzy setsThe using
of fuzzy sets in socio-economic development anslgan
« Businessmen and investordor identify objects of sh_ow gradual evqlution. of opjects. The example tof i

using in economic objects is presented at [13]. The

future investments. . . onstruction of membership functions often base on
We can make a conclusion that this concept lets 1Q

develop the region’s marketing strategy directedh® Xpert opinion. This gives the share of subjegtiand

sustainable development based on local potentiaiv N requires a lot of time. There is a method [29], ahhi
X P . pot "~ offers the construction of the membership functiosisg
we’'ll formulate the methodology of this evaluation.

fuzzy clustering results. This conclusion is basedthe
assumption that membership function of a fuzzy telus
correspond to the membership function of congruent

Previously noted that the analysis of socio-economfcuzzy set. Mathematically - multidimensional  fuzzy

. o . clustering procedure can be carried out by methafds
regmnil devellopmer;t present the competltl\éenmas fuzzy c-means, Gustafson-Kessel, with k-ellipsoi
tion. The analysis of enterprise estimation by [hd} 7 d ’ i ’ e,
steps and starts with information support and dgieb In this paper the fuzzy c-means method was used.

* National governance for development of socio-
economic polity and strategy;

« High region governancefor evaluating local regions
composed the high region;

* Local region governancefor comparing its level
with others and receiving an experience of devekamm

THE METHODOLOGY OF RESEARCH
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5.To analyze the resultsThe values of membership We didn't add any indexes of education [5] because
functions for different sets show the level ofin local regions (of Grodno county) there’s not hig
competitiveness of object. It's interesting to loakthe education institutions and the secondary educaison
cluster with maximum attitude and the degree dfualt mandatory in Belarus. We haven't open data about
to better clusters. If it's possible (when we ha®ugh population with high education in local regions and
data) then it's useful to make the analyses in ohoa there're very small property of PhD’s in region.

It can be assumed that the proposed methodology for Some of criteria (like productivity of yield and
constructing fuzzy sets with similar level of demhent is livestock capita) include more than one index. Assult
applicable to construct rankings of any objectsrawidonly  all system is based on 28 criteria.
competitive, but its testing was carried out onby the For experimental check of our methodology we apply
assessment of the regional socio-economic developme it to the evaluation of socio-economic developmeht

Grodno'’s local region (Belarus). We received theadar

Experimental research at Belarusian regions 28 indexes value of 17 Grodno’s local regions aitg c

Previously noted that the analysis of socio-ecomomiGrodno in 2008-2014. All of them were led to the
regional development present the competitivenesomparable form. It was interesting to estimate the
estimation. The proposed methodology was applied tmrrelation between these indexes. The followinguite
this evaluation. The first step of the procedurenaxts was received by correlation analysis: there israngt
with data collection. There're different approachies relationship between the value of the populatiome(of
system of indexes for regional socio-economithe main demographic indicators) and the majority o
development evaluation. But most of them wereconomic indicators (regional budget (0.95), tuerov
developed for high regional development and they'tdo (0.93), retail trade (0.97), paid services (0.97¢, volume
take into account local regional particularities’s | of industrial production (0.9), the number of enygd in
interesting to descry the European Union experiénce the economy (0.99)). It mean that population (oe th
this sphere. The whole territory of European Unisn number of employed in the economy) is the detemgini
divided into 3 levels of regions (NUTS-1, NUTS-2dan factor for economic growth in Belarus regions. The
NUTS-3) [24]. The current classification charactics absence of indexes for evaluating information and

are represented at the table 1. communication technologies at local regional level
doesn’t let us to characterize local economy as-pos
Table 1. The NUTS characteristics industrial.
Level Number of Minimum Maximum The methodology provides an opportunity of using an
regions population | population | integral criterion for assessment and building tingaof

NUTS-1 97 3 millions 7 millions| regions by this criterion. The strong correlatitnetween

NUTS-2 270 800 000 3 milliond indexes allow to use the principal components aigly
NUTS-3 1294 150 000 800 000 Using it we received factors which have the grdates

impact for general variance. In this analysis wendi

The smallest region (NUTS-3) level correspond$io t take into consideration city Grodno. We receivedt first
high regional level in the country (in most of csise principal component retains 51.99% of the variafides
Moreover European commission doesn't use analysisnot enough for using the value of this comporea
which include data from only NUTS-3 level. For exden ranking value of regional development estimatiof [2
the evaluation of coherence in Europe includesodgs of This component is determined by following indexes:
factors (25 criteria) and only 3 of them belongtte local ~regional budget, investments, retail trade, paidises,
level [9]. That's why the system of indexes wasedeped receivables and payables, employment value, industr
for this analysis. It includes economic evaluationproduction, goods turnover and value of constrmstio
demographic indexes, social criteria and sustainabfll of these indexes are important factors of ecoio
development. This system includes only quantitativéevelopment in industrial society. It reaffirms ttha
criteria because the evaluation of qualitative ioista Belarusian economy is not at the post-industriep stet.
experts’ measurement. The using of fuzzy theoryheip The second principal component retains 13.3% of the
to convert the qualitative estimates to the numbtdtit Vvariance. This component is mostly determined blru
also requires experts’ participation. The structafethis ~ factors (livestock capita and productivity of yield
system in local regional level [22] is shown inleaD. Let's try to adopt the known at national level

methods for calculating the integral criterion. Ribe

Table 2 System of criteria of regional socio-economidational economic development this criterion is sgro

development evaluation domestic product (GDP). By [31] GDP is the totaluea
ial E . of goods and services (counted without duplicatita)
Socia conomic are newly produced in the economy during an acéegnt
Demographic Source Results H H
1) population 1) budget O - perl_od, generated net incomes to the economy aed ar
2) natural increase 2) investments 2) productivity of yield and available for domestic final uses or for exports_
3)migration rate 3) direct foreign livestock capita . -
equaity ]| |investments 3) retail trade and paid It can be calculated by 3 approaches: the productio
1) availability of housing | ||| 4) receivables and payables || services (or output or value added) approach, the income
2) crimes 5) employment 4) goods turnover h h d h Th dl :
6) unemployment rate 5) value of constructions approac ) Ort e expen Iture approac . e an ﬁgm

)
3) salary o . . . . .
| |7) percentageof E LAl _ criterion on regional level is gross regional produ
Sustainable development population in working age ||7) small business production s .

1) emissions 8) import 8) export (GRP. But it's determined only by value-added approach
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and in Belarus only for high Regional County. It'sof region at fig.2. The darker color means the éaigtne
possible to adopt the expenditure approach to dbeall level of economic development of region. Some negjio
regions and calculate analog of GRP at local ldwethis  refer to two clusters with different degree simoéausly.
case, the GRP will be formed as sum of householdis reflected as double color.

expenditure €), investment Ij, government expenditure

G) and net exports{(). The formula of calculating is: 1
(©) portsx() g VAR AN AN AN
GRP=C+G+I|+Xn 3) |osz|
0,7
Household expenditure as a statistical measuretis 1| ¢ |\ \/ ——Clusler 1
published in open sources. But it's possible td filata of | o5 \[ \/ ——Cluster 2
the value of retail sales and the cost of paidisesvto the | 4.4 | | Cluster 3
population. Household expenditure spends to pay f( I\ \ —Cluster 2
goods and services. Therefore, we can assumehiase t | o, H I\ l \
values reflect the approximate level of household’| ,, W
expenditure. o4

The value of investments in fixed capital is § s 1 16 21
statistical measure, which is estimated at thel lef/gigh Fig.1. Membership functions and GRP
and local regions of the republic and published in
statistical yearbooks.

Government expenditure can be estimated as tl
regional budget. The value of regional budget cen t
found in regional legal acts.

The value of net exports is the difference betwee
exports and imports in goods and services. Eadhade
values shall be published in statistical yearbooks.

This method allows receiving the integral result o
economic development. Moreover all factors (exceg
export) which assumed in GRP were included in firs
principal component. So we used the most influénti
factors in this method.

To test this method of calculating GRP we compar
results of official data of GRP and calculated st
method at high level of regional economy. We reegiv
that the degrees of each region in total GRP biciaff
and calculated values have not a significant dpsomey
between two samples. So we can use this methodfdogy
evaluating the share of each local region in trenemic
reward of high region.

We should include in integral criterion that region
have different size. For this aim we calculated GieP . . ] )
Capita by dividing the value of GRP to the average Fig.2. Regions attitude to fuzzy cluster in 2014
population.

We can make a math model of each membership
One-dimensional Fuzzy Clusters function for every year and compare its dynamit's. |
possible to use this membership functions for mtedi
Let's try to evaluate the regional economic growthesults of regional socio-economic developmenttable
with this criterion by fuzzy clusters analysis. Qolethe ~conditions. When economic conditions greatly change
important questions is how many clusters shoulchawee. (for example in financial crisis) there’s a shiff i
In this research we make 4 clusters: low, mediuigh h Mmembership functions and changes in models of GRP.
and top of socio-economic development. It's inténgsto Also this type of analysis lets us to make histric
use fuzzy clusters because it's impossible insteuas conclusions. We can see the relative magnitudehef t
transition from one group to another. The membgrshi€cession or growth of real GRP (at constant pices
function shows the degree of membership of eachl loc

region to each group. The calculations were madd$n Multi-dimensional Fuzzy Clusters
Excel. The author’s software was used for condonabf o _
membership functions. Often there’s not possibility to calculate an intg

The research confirms that there is a high degfee @/itérion. Then we have a multi-criteria problenheTc-
differentiation of Grodno’s local regions developthe Mean fuzzy clustering procedure lets to work withltin
The membership functions of clusters and corresipgnd dimensional spaces. Membership functions are based
value of GRP are presented on fig.1. The results §ie set of indexes. We can’t receive an analyfwah of

regions attitude to fuzzy clusters are presentethemrmap the functions, but only a set of points in the mult
dimensional space. The graphical display of theiltes
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based on the value of input data is impossible thed L T VAR ¢
interpretations become difficult. But it's possibke |* s !
represent these functions based on case number. °’j 1 [

We made this procedure and compared results | : s
one-dimensional and multi-dimensional fuzzy clusggr |os —Cluster2
For this analysis we used all the indexes presented |o- 3 Cluster 3
table 2. 03  Emm— e S ustert

The result was some different from one-dimensiong ** /a
clustering. At first the system of indexes doeswhtain

the GRP per capita. Most of used indexes are inlafes

form. It means that they were not adjusted by peat, Fig.3. The membership functions of multi-criteria
employment and so on. At second the system combing&zy clusters of Grodno local regions in 2008-2014
indexes from different spheres (not only economic

characteristics, but also social). Moreover it umis The top cluster includes only result of city Grodno
agricultural estimation, construction volume andight  with significant membership function value. The Igsis
turnover. This allows making multilateral estimatiof of membership functions values of other cases vf ci

economic growth. Grodno testify that it can be used for historiesaarch.
In this conditions city Grodno attitude to the top
cluster for more than 0,99 throughout the periodeun Solutions and recommendations.

review. City Grodno is one object which significant The local regional economy can characterize by
attitude to this cluster. This can be explaininglasge strong correlation dependence between economic and
role of city Grodno in socio-economic developmeit osocial indexes. That's why regional governance khou
region. Its impact to the GRP is more than 33%s It'take into account a lot of criteria for decisionking.

interesting that we have in our system some racgxes, In Belarus there're lacks of statistical data that
and city Grodno, which hasn't agriculture, anywayharacterize the current stage of development ef th
belongs to the top cluster absolutely. information economy. We didn't receive the impaét o

The cluster with high level of development alwaysservices and knowledge to the result of socio-eatno
includes Lida’s region with the highest degreettifiade. development. The local regional development in Bisla
Only this one region belongs to this cluster withn these circumstances can be characterized only as
significant degree (more than 0,2). But there’re twore industrial. National statistical committee makessseto
regions which attitude to this cluster regularly's | reconsider the system of indexes and add the di@iua
Volkovysk’s and Slonim regions. Volkovysk's regi@ of knowledge society.
two times smaller than Lida’s (by population number  There're inequalities in regional socio-economic
but has a very good indexes in rural and sociabsgh development in Belarus. When we considered fuzty se
The attitude to this cluster of Slonim’s region ch@ based of multi-criteria we received that city Grodmas
explained by the value of regional budget. huge results with maximum values of most of indexes

We had also compared these results with previoghe same time most local regions have a low andumned
researches. The analysis of competitiveness of @ed contribution to the socio-economic development. For
region was made by V. Lialikova [16]. She used @ipal  changing this situation the government should ettra
component analysis for receiving the integral indexl investments to local regions.
then made 4 robust clusters with homogeneous grotips |t was found that economy in the Grodno region is
regions. In this methodology the number of clustiers mostly time-consuming and result of socio-economic
chosen as large as possible which preserves théicigit  development is mainly determined by demographic
differences between the groups. But the absence fattors. Insufficient attention is paid to the depenent
gradual transitions leads to sharp jumps of redionaf high-tech innovation. These negative trends hie t
competitiveness rating. V. Lialikova received morgjevelopment must be overcome through the developmen

optimistic results. 6 regions are in the high depetent of investment activity of both local and foreign
cluster in 2011. We received only 3 regions withreno entrepreneurs.

than 70% of membership and 1 with 50% membership to A significant contribution to socio-economic
better cluster. So the fuzzy clusters can showstbes development of local regions is made by regionalge.

progressive in regional development. It reaffirms that regions should attract privat@ital and
One more particularities of fuzzy clusters usinghst  develop entrepreneurships.

it helps to find out the most important factor liee tsystem.

We mentioned above that visualization of membership FUTURE RESEARCH DIRECTIONS
functions can be done by graphic representatioacbas
case number. For this purpose all cases shouldriled. One of the drawbacks of this concept is that we tak

All possible cases were explored, but only sorting all indexes as equivalent. It would be interestimguture
population gave acceptable results (noises arégitelg). to complete the software by adding a possibilitytake
In other cases, the trend is not visible. into account the importance of indexes.

The benchmark data were ranked by population. We Moreover, it makes sense to develop integrated
can see on fig.3. that there’s high inhomogeneity icriteria for the various areas of regional sociorsnic
regional socio-economic development. development and to construct a multi-dimensional
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membership functions based on a smaller number pbises. As a result of streamlining counties byedént
baseline factors. parameters we revealed that the most representséve

One of the most important directions of this reskar of the membership functions are in the orderingthuy
is construction of analytical form of multi-critari population. This suggests the priority of this gator in
membership functions. It will allows to developfdient determining the level of socio-economic development
scenarios of regional economic grows and predittréu 5. Multi-dimensional fuzzy clusters better refldioe
position of regions. It also can help to evaluate t comparative level of socio-economic developmentt Bu
influence of different factors to the result of ®ec using of very informative criterion of GDP per Capi
economic development. allows receiving interesting results. The diffiqulbf

It's interesting to apply this methodology to otheiinterpretation and using of the result of multi-dimsional
objects. It can be used for evaluating of set ofipcts for fuzzy clustering in future leads to the need ofding and
marketing strategy development or for comparativesing some integral criteria.
measure of solvency of enterprises or organizations
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