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Rezumat. Avand Tn vedere importga dezvoldrii Abstract. Considering the importance of regional
regionale Tn contextual integgii in UE, prezenta lucrare development in the context of Romania's accessmn t
abordeai prin prisma celor mai noi teorii Tn domeniu, un EU, the present paper highlights, using the newest
model original de determinare a gradului de dearelt theories in the field, an original model for deténing
regional industriai. Lucrarea vizeaz un faspuns la  the industrial regional development degree. Theepap
problema evalirii gradului de dezvoltare regiodial aims to answer the problem of evaluating the imalst
industria a Romaniei, prin prezentarea rezultatelor uneiregional development of Romania, presenting theltes
analize comparative din punct de vedere al proeiuc of a comparative analyze, fom the point of view of
industriale pentru care existcele mai recente date industrial production for which the most recentistaal
statistice, respectiv la nivelul anului 1996 a anului data, meaning the 1995 and 2004 years were used.
2004. Analiza este ulterior completatu calculul unui  Analyze is then completed with the calculation af a
indicator agregat numit grad de dezvoltare indelstri aggregate indicator called the degree of industrial
utilizand teoria muimilor subtile. Se constaimodificari development, using the theory of subtle sets. Theze
privind gruparea regiunilor, structura componentelo changes concerning the grouping of the regions, the
principale, cétsi valoarea indicatorului agregat de la o structure of the principal components and the valfie

perioad la alta. aggregate indicator fom a period to another.

Cuvinte cheie:dezvoltare regionalindustrial, mulimi Key words: industrial regional development, subtle sets,
subtile, analiza in componente principale, analiza principal components analyze, cluster analyze
cluster

1. Introducere 1. Introduction
In prezent, in urma finakzii procesului de Nowadays, after finalizingthe accession process

aderare a Romaéniei la UE, precyima importanei  of Romaniato EU, and considering the importance of
acordate dezvdiii regionale [1], determinarea regional development [1], establishing the valua of
valorii unui indicator global carei €uantifice gradul global indicator to quantify the industrial
de dezvoltare regiormihdustriad este un imperativ. development regional degree is a must.

Desi fiecare Agefie de dezvoltare regionah Even though every Agency for regional
realizat analize socio-economice pentru fundadevelopment have accomplished social-economic
mentarea Planului de Dezvoltare Regianfl], analysisto groundthe Regional Development Plan
acestea sunt centrate pe analize statistice distinc[1], these are centralized on distinctive statadtic
privind evoluia sociad, investtionak, comercial,  analysis concerning the social, investment,
turistii pe orizontul de timp 1998-2002, commercial, tourist evolution over 1998-2002, a
neevidemind un indicator agregat caré seflecte  global indicator to reflect the industrial or gealer
gradul de dezvoltare regiodalindustriad sau regional development degree is not highlighted. The
general. Lucrarea acopeérastfel un sp@ gol in  paper covers an empty space in the field of re¢iona
domeniul evalarii dezvolrii regionale, in special development evaluation, especially the industrial
a dezvolirii regionale industriale utilizand statistici regional development, using official statistics of

oficiale de dat mai recent, respectiv 2004. recent period, mainly 2004.
2. Metode utilizatesi metodologia de lucru 2. Methods used and progress methodology
Lucrarea §i propune 8 fundamenteze in mod The paper aims to ground, in a scientific way,

stiintific un astfel de indicator, uilizdnd un such an indicator, using an analyze instrument of
instrument de analiza datelor statistice, SPSS, cu statistic data, SPSS, used for realizing a cluster
ajutorul druia s-a realizat o anatizclustersi o analyze and a principal components analyze.
analiz in componente principale. Cluster analyze represents a statistical method
Analiza cluster repreziato metod statistid de  for  classifying,  through  which  relative
clasificare, prin intermediul aceia se realizedz homogeneous groups of cases/variables result,
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grupari relativ omogene de cazurilvariabile pe bazabased on the values of the considered characbaristi

valorilor caracteristicilor considerate [2]. [2].

Ulterior, pentru aprofundarea analizepentru After that, for a profound analyzes and for
retinerea variabilelor semnificative pentru analiz retaining the significant variables for analyzegrén
s-a realizat o analiZih componente principale. was accomplished a principal components analyze.

Metoda analizei in componente principale este  The principal components analyze method is a
o metod factoriak prin care se construiesc noi factorial method through which there are
variabile, ca fiind combina liniare ale celor n constructed new variables, as linear combinatidns o
variabile intiale (indicatori primari), necorelate the n initial variables (primary indicators),
intre elesi de variana maxima [3]. In analiza uncorrelated between and of maximum variance [3].
componentelor principale, se explicintreaga W.ithin the principal components analyze all the
varianta a variabilelor. variance of the variables is explained.

Analiza in componente principale pogtree de Principal components analyze start from the
la ipoteza & intre variabilele irtiale exisi o  hypothesis that between intial variables thera is
legatura, o corelae, acestea urmand a fi grupate pebound, a correlation, these being than grouped on
componente principale tocmai pe baza acestoprincipal components just on the base of these

corelaii. correlations.

Rezultatele astfel ginute au fost compuse in The results obtained thus were than composed
indicatori primarisi apoi intr-un indicator global, into primary indicators and than into a global
denumit gradul de dezvoltare industiiakgionas, indicator, called the regional degree of industrial
cu ajutorul teoriei mdmilor subtile. development, using subtle set theory.

Notiunea de muime subti& a fost introdus in The subtle set theory was first use in 1997 by

anul 1997 de are matematicianul roman Petre the Romanian mathematician Petre Osmatescu from
Osmatescu din Ckihau, primele aplicai fiind Chisinau, the first applications being conducted in
realizate in domeniul transferului cupintelor [4], the field of transferring knowledge [4], in

in studiul relevatei informaionale [5], in deciziile information relevance study [5], investment
de investiii pe piga cungtintelor [6], in evaluarea decisions on knowledge market [6], evaluating
fenomenelor socio-economice [7], evaluareasocio-economic phenomena [7] and evaluating the
performanelor sportivilor [8]. sportsmen performances [8].

Conform acestei teorii, orice caracterigtic According to this theory, any global socio-
socio-economit globak § poate fi evaluat din  economic characteristi, $nay be evaluated, from
punctul de vedere al unui observator O (individualthe point of view of an observer O (individual or
sau colectiv) care 1i ajeaz o serie de criterii collective) who attaches it a series of criteria C
(factori de influemd) notate C de rang j, cuj =1, m. (influential factors) or j order, with j from 1 tim.

Se evalueazconsecitele g ale criteriului (factorul  There are than evaluated the consequences$tae
de influena, testul etc.) Cataat elementului e, (i= criterion (influential factor, test, etc.); @ttached to
1, n) de atre observatorul O [4]. the element e, (ifrom 1 to n) by the observer O [4

Consecitele se considérde natuii cantitatia The consequences are considered quantitative
sau calitatid si se standardizedzcu ajutorul a trei or qualitative and are standardized using three
metode [5]: metoda gradelor de aparteiametoda methods [5]: membership degree method, division
rapoartelosi metoda variabilelor boolene. method and Boolean variables method.

In cadrul acestei ludri a fost utilizai metoda Within this paper there was used the division
rapoartelor care se bazégze principiul conform method that is based on the idea according to which
caruia consecitele criteriului (9 sunt exprimate the consequences ofth8 Criterion, are measured
prin numarul total de cazuri favorabllé’ @adin punct  through total favourable case%kefrom the point of
de vedere al caracteristiciy entru un element,e view of § characteristic for the; element, case in
caz in care se calculeamportul (1). which the division is calculated on the formula. (1)

0 _
lg = akmoax —=[[01],k Dl p,i Dl n (1)
o = Maxay

Pentru determinarea gradului de dezvoltare  For establishing the regional industrial
industriak regionadi, se calculeaz consecitelor development degree, the consequences standardized
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standardizate cu ajutorul unui operator de agregarare calculated using a multiplicative aggregation
multiplicativ de forma (2) rezulténd, in conformiga operator (2), resulting, according to the existence
cu manifestarea a dédwomponente principale, cdte and behavior of two principal components, two
douwa valori aferente celor doi ani de anatiz values, for thetwo years of the analysis:

Wy () = mou, ()

unde w, reprezinf valoarea medie a gradelor de where p;, represents the average value of the
apartenetd aferente criteriilor (indicatorilor) sub membership degree for the criterions (indicators)
forma dezagregat iar oy reprezing exponefi disaggregated form, ang, represent the exponents
pentru cuantificarea import@& sub forma  for the importance quantification, corrected form,
corecta#, cu ajutorul unei retéi de forma (3). using the relation (3).

a’=(1-p)a’ (3)

La nivelul celor doi ani ai analizei, respectiv Within the two years of the analysis, 1995 and
1995 si 2004, cele doa valori se compun cu 2004, the two values are composed using the same
ajutorul aceluigi operator de agregare muliplicativ, multiplicative aggregation operator, considering th
considerdnd expongn ca fiind coeficieni de  exponents as being the importance coefficients
importana stabilti de decident, evident in acest cazestablished by the person that draw the decision,
0,5. obviously in this case, the value being 0.5.

Un alt element original este reprezentat de  Another original element of analyze is
combinarea tehnicilor matematice cu cele dinrepresented by the combination of mathematical and
domeniul statistic. Astfel, in cadrul teoriei statistical techniques. Thus, within subtle sets
multimilor subtile se realizedz descompunerea theory, the decomposition of the criterions in @iy
criteriilor in indicatori primari, ulterior elimimédu-  indicators is accomplished, afterwards their
se redundata — coreldile - acestora, in timp ce cu redundancy is eliminated — namely the correlations,
ajutorul analizei in componente principale seand within the principal components analyze the
realizeaZ compunerea variabilelor — indicatorilor composttion, aggregation of the variables — primary
primari — tocmai pe baza corélbr existente intre indicators — namely based on the correlations k@iwe
acestea, in consedin calculului indicatorului them, consequently the calculus of the aggregated
agregat fiind fundamentat intr-un mod mairiguros. indicator being more rigorously grounded.

3. Rezultate oltinute 3. Obtained results

In urma apli@rii analizei de tip cluster pentru After applying the cluster analyze for 1995 and
anii 1995si anul 2004, pe baza datelor statistice2004, based on available statistical data [9] —
disponibile [9] — cu precizareda @entru anul 2004 considering that for the 2004 year the values for
valorile aferente regiunii Sud Muntenia au fost South Munteniaregion were excluded because there
excluse, deoarece nu existinformaii — se are not any information — the missing values were
completeaz valorile care lipsesc prin tehnici completed using specific statistical techniquegyéeh
statistice specifice, au rezultat dougrupuri, resulted two groups, presented in figure number 1.
prezentate in figura 1. At the level of 1995 year, the first group is

La nivelul anului 1995, primul grup este format composed by the following regions: North-East,
din regiunile Nord-Est, Nord-Vest, VegtSud-Vest  North-West, West and South-East Oltenia, and the
Oltenia, respectiv al doilea grup format din second group is composed by the regions South-
regiunile Sud-Est si Sud Muntenia. RegiuneaEast and South Muntenia. The Center region,
Centru, datorit valorilor foarte diferite ale because of the values of the variables that ang ver
variabilelor nu se incadre@ain nici un grup, fiind different, is not a component of any group, being
atipica. atypical.

La nivelul anului 2004, configut@ grupurilor Atthe level of 2004 year, the configuration ofthe
se modifié, primul grup find format din regiunile groups is different, the first group being formedtme
Nord-Est, Sud-Vest Oltenia, CentiuVest, in timp  regions: North-East, South-West Oltenia, Center and
ce al doilea grup este format din regiunile SudWest, and the second group is formed by the regions
Muntenia, Nord-Vesti Sud-Est. South Muntenia, North-West and South-East.
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Figura 1. Dendrograme rezultate Tn urma analizestel pentru 199§ 2004
Figure 1. Dendrograms resulted from cluster anglisi1995 and 2004

Ulterior se realizeaz o analiz factorial, Afterwards a factorial analyze is accomplished,
respectiv analiza in componente principale pentru grecisely a principal components analyze, in order
retine numai acei indicatori esgali Tn studiul  to retain only the indicators essentials for thadgt
dezvoltrii produaiei fizice a principalelor produse ofthe physical production development of the main
industriale in cadrul regiunilor. industrial products within the regions.

Astfel, utilizdnd produsul SPSS 10.0 au fost Thus, using SP SS 10.0 software product, there
depistai cinci factori ale d&ror valori sunt were identified five factors of which values areeov
supraunitare, care Tmpredrexplici 93.456% din one, that, together explain 93.456% from the
variana pentru anul 1995i 93.351% la nivelul variance for year 1995 and 93.351% at the level of

anului 2004, fapt care rezalgi din figura 2. 2004, fact resulting also from figure 2.
Scree Plot Scree Plot
3 H
ComponentNunber Component Nimber

Figura 2. Grafice Scree Plot pentru 1392004
Figure 2. Charts Scree Plot criterion for 1995 2664

Dintre cei cinci factori, primii doi explic in From the five factors, the first two explain
propotie de 59,349% din varigh in anul 1995, 59.349% from the variance in 1995 and 66.616% in
respectiv 66,616% din varigihin anul 2004, rezultate 2004, results highlighted also in the table 1. Also
relevatesi de tabelul 1. De asemenea, primul factorthe first factor explains the variance of almost 7
explici variarta a aproximativ 7 variabile, in timp ce variables, and the second factor explains the
al doilea factor explicvariana a 4 variabile. variance of almost 4 variables.

Tabelul 1. Variata totah explicat pentru 1995i 2004
Table 1. Total variance explained for 1995 and 2004

1995 2004
Component Total % of Variancgl Cumulative o  Totpl ofd/ariance [ Cumulative %

1 7.084 35422 35422 7.448 37.241 37.241

2 4.785 23.927 59.349 5.87% 29.375 66.616

3 3.373 16.867 76.216 2.501 12503 79.119

4 1.895 9.477 85.693 1.964 9.823 88.942

5 1.553 7.763 93.456 1.282 6.410 95.351

6 0.725 3.626 97.082 0.93( 4.649 100.000

Prima componeidt principah se noteax The first principal component is considered

A1995, respectiv. A2004, iar cea de-a douaAl995 and A2004, and the second component is
componeri se noteaz B1995, respectiv B2004. considered B1995 and B2004.
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Din tabelul 2 rezuk faptul &, la nivelul anului From table 2, there can be highlighted that, at
1995, prima componeftgrupeaz variabilele ulei 1995 level, the first component groups the
(0,693), zahr (0,713), ciment (0,809}itei (0,935), following variables: oil (0.693), sugar (0.713),
benzine (0,941), motorine (0,941 hqura (0,877). cement (0.809), crude oil (0.935), gas (0.941),

Tot la nivelul anului 1995, cea de-a douadiesel oil (0.941) and fuel 0il (0.877).
componeri grupeaZ variabilele brank (0,755), Also, at the level of 1995, the second
ingrasaminte (0,780), mobilier (0,805) tesituri component groups the variables: cheese (0.805),
(0,682), cherestea (0,82%))intr-o masura mai mica  fabrics (0.682), timber (0.821) and less meat
preparate din came (0,546). derivates (0.546).

Spre deosebire de anul 1995, in anul 2004 In 2004, the situation changed, the structure of
structura primei componente s-a modificat, aceastéhe first component is modified, this becoming:
devenind: came (0,762), preparate din cameneat (0.762), meat derivates (0.724), oil (0.818),
(0,724), ulei (0,818), lapte (0,938), brén@®,893), milk (0.938), cheese (0.893), timber (0.887) and
cherestea (0,88%) mobilier (0,686). furniture (0.686).

Cea de-a doua compongnspre deosebire de The second component’s structure, different
structura din anul 1995 s-a transformat, grupandrom 1995, is: coal (0.931), crude oil (0.779), gas
variabilele: @rbune (0,931)titei (0,779), benzine (0.946), diesel oil (0.956), fuel oil (0.681), dee
(0,946), motorine (0,956), apura (0,681), ael (0.912) and sugar (0.923)

(0,912)si zahar (0,923).

Tabelul 2. Matricea componentelor pentru 1992004
Table 2. Component matrixes for 1995 and 2004

1995 2004
Component 1 Component 2 Component 1 Component| 2

Carne / Meat —0.269 0.407 0.524 0.762
Preparate / Meat derivates - 0.265 0.546 0.117 40.72

Ulei / Ol 0.693 - 0.035 0.165 0.818

Lapte / Milk —0.729 0.553 —-0.223 0.938
Branz / Cheese —-0420 0.755 — 0.346 0.893

Zahar / Sugar 0.713 0.437 0.923 0.171
Ingrasaminte / Fertilizer 0.132 0.780 0.931 - 0.029
Ciment / Cement 0.809 0.323 0.779 —0.249
Otel / Steel 0.312 — 0.358 —0.003 0.391
Mobilier / Furniture — 0450 0.805 —0.208 0.481
Carbune / Coal 0.300 - 0375 —0.696 0.149

Titei / Crude oil 0.935 0.147 - 0.179 0.887

Gaze naturale / Natural gas - 0344 0.240 —0.008 1094107
Testuri / Fabrics 0.285 0.682 0.946 0.177
Inciltiminte / Footwear - 0.652 3.771°10 0.956 0.163

Cherestea / Timber —-0.281 0.821 0.681 0.334
Hartie / Paper - 0.254 0.182 - 0.618 0.500
Benzine / Gas 0.941 0.322 0.693 0.495
Motorine / Diesel oil 0.941 0.320 0.912 —-0.031

Pacura / Fuel oil 0.877 0.406 - 0334 0.686

Pomind de la datele primare au fost gene¢ Starting from primary data there w«

valorile fiecirui factor pentru fiecare regiune, ulterior generated the values of each factor for each region
realizdndu-se o diagrama a disttibu regiunilor,  afterwards realizing scattergrams for 1995 and
pentru anul 1995 sianul 2004, prezenfatfigura 3. 2004, presented in figure 3.

Axa orizontad masoati dezvoltarea genetah The horizontal axis measures the general
produselor industriale corespuh@are componentei development of industrial products of the B1995
B1995, respectiv a celor corespatoare component, and B2004 component, and the vertical
componentei B2004, iar axa vertigalmdsoafi  axis measures the general development of industrial
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dezvoltarea general a produselor industriale products of A1995 component and A2004
corespunztoare componentei A1995, respectiv acomponent.
produselor industriale aferente componentei A2004.
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Figura 3. Diagramele distriliei regiunilor geografice pentru 19952004
Figure 3. Scattergrams for 1995 and 2004

Pe baza analizei graficului se concluziorieaz Based on the analyze of the char, the
faptul @ i cadrul ambilor ani ai analizei, conclusion is that within the two years of the
majoritatea regiunilor sunt situate aproape de axanalyze, most of the regions are situated near
verticah, exceptand zona Sud Muntenia Tn anulvertical axis, except for South Muntenia region in
1995si zona Sud-Est in anul 2004, indicand faptul 1995 and South-East in 2004, indicating that &l th
ca toate regiunile au nregistrat rezultate impomant regions have registered important results concgrnin
in ceea ce privesc produsele coresptoare celei the second component, B1995 and B2004.
de-a doua componente, respectiv B199B2004. There is highlighted also the modification of

Se consta modificarea poziei tuturor the position of all the regions, both from a zorie o
regiunilor, fie dintr-o zoa a graficului in alta, fie,in the chart to another, and within the same zone, it
cadrul aceleigi zone, se constat modificarea can be seen a modification of the amplitude of the
amplitudinii deviaiilor regiunilor fata de medie. regions fromthe average.

Se concluzionedzfaptul G exisd o raiune The conclusion is that there is a real
reakh geografi@ h spatele grupii regiunilor pe geographical rationality behind the grouping of the
prima axa,si faptul ca produsele industriale in care regions on first axis and that industrial produtts
exceleaza o regiune depind de factorii geografici. which aregion excel depend on geographical factors

4. Indicatorul global grad de dezvoltare 4. Global indicator industrial regional
regionala industrial a development degree
Consideradnd rezultatele wdute Tn  urma Considering the results obtained after the

analizei in componente principaleaplicaAnd teoria principal components analyze and the application of
multimilor subtile, variabilele cantitative au fost the subtle sets theory, the quantitative variables
standardizate prin intermediul metodei rapoartelorwere standardized through the division method,
ulterior calculandu-se coreglde dintre variabile, afterwards calculating the correlations between
eliminand redundasa prin coregile de forma (3)si variables, eliminating the redundancy through
agregand valorile prin intermediul operatorului de corrections of form (3) and aggregating the values
agregare multiplicativ (2). using the multiplicative aggregation operator (2).

In urma calculelor rezuit faptul ¢ suma After the calculations results the facts that the
exponeitilor, respectiv 1,3810184, este suprauditar sum of the exponents, namely 1.3810184 is greater
denoténd o sinergie pozitivdin punct de vedere al than one, denoting a positive synergy from thetpoin
coopedrii componentelor gradului de dezvoltare of view of the cooperation between the components

regional industriai, semnificand faptul & of the industrial regional development degree,

126 RECEMNT, Vol. 8, nr. 2 (20), lulie, 2007



Industrial Regional Development of Romania in EUhGaxt

indicatorii si criteriile considerate se completéaz signifying that the indicators and the criterions
reciproc. considered complete each other.

Valoarea calculata caracteristicii — indicatorului The calculated value of the characteristic — global
global — grad de dezvoltare regiofahdustriai  indicator — industrial regional development degree
pentru anul 1995 este 0,84%60,9625 in anul 2004. for 1995 is 0.8416 and in 2004 is 0.9625. The
Cresterea valorii gradului de dezvoltare regianal increasing of the industrial regional development
industriak cu 0.1209 Tn anul 2004 tlade anul 1995 degree with 0.1209 in 2004 from 1995 is explained
se expli@ prin regruparea variabilelor/produselor through the regrouping of the variables/industrial
industriale, crgerea omogenitii componentelor products, through the increasing of the homogeny
prin restructurarea si reorientarea zonelor and the reorientation of the geographical regions
geografice #tre produse industriale complementaretowards complementary industrial products within

in cadrul acelei componente. the same component.
5. Concluzii 5. Conclusions
Considerand evotia structurii componentelor Considering the evolution of the principal

principale, datora 1in principal contextului components structure, because of the
macroeconomic diferit la nivelul celor doi ani de macroeconomic context different in the two years of
analizi, caracterizat prin mutia semnificative in  analyze, characterized through significant mutation
educaia consumatorilor persoane fizigejuridice, in companies and persons as consumers’ education,
in structura importurilorsi exporturilor, a ratei in the structure of imports and expors, of the
inflatiei, se constét o omogenizare a acestora din inflation rate, a homogeneity of these is ascertain
punct de vedere al complementatiit produselor from the point of view of industrial products
industriale. complementarities.

De asemenea, modificle Tn orientarea Also, the modification in the regions’
regiunilor ctre alt tip de produse industriale, orientations towards a type of industrial products
reprezin o masura a adapdrii acestora la realtatea represents a measure of their adapting to the
economi@ distincti a anului 2004. economic distinctive reality of 2004.

Avand in vedere necesitatea deterdminunui Considering the necessity of determining an
indicator care # cuantifice gradul de dezvoltare indicator to quantify the industrial regional
regionali industriai, precum si modaltatea development degree and also the original modality
originala de combinare a tehnicilor de tip statisfic of combination of the statistical and mathematical
matematic, instrumentul concepyi aplicat se techniques, the conceived and applied instrument is
circumscrie preocdpilor actuale Tn domeniul circumscribed to the present preoccupations in the
evaldirii dezvoltirii regionale, pe fondul adanii field of regional development evaluation, in the
Romaniei la Uniunea European Romania’'s accessionto European Union.
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