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Abstract

An obvious consequence of the globalization lieghie fact that the
upvaluation of the local level exercises an indrepeffect as the
domain giving space to key problems, where the-kengn competitive
advantages of companies are concentrated and Wdtaleplayers can
realize their ideas on economic development byt jaiction. In fact,
local regions are the primary examination areas of economic
advantages, within which changing jobs is possibidout having to
change residence (within the same commutation .af@a)sequently,
regional analyses must devote increasing atteritomstudying local
regions. The concept of competitiveness that, dmethe special
attributes of global competition, has become onthefcentral terms in
economics, offers an opportunity for the analysislazal regions.
Excellent competitiveness reports are completedh g@ar at country
level, however, in the case of studying regionahpetitiveness, focus
must fall on smaller and smaller spatial units.

The present paper aims to develop an indicatoesystnd a complex
method to measure the competitiveness of localsunif¥e try to
demonstrate inequality among the Hungarian sulensg(local level)
with the help of multi-variable data analyzing nebk based on a
determined system of viewpoints, a correctly chogeoretical model
(the pyramidal model of regional competitivenessjl atatistical data.
When weighting the indicators, we used a weighsggtem that was
used for this reason first ever, following the logf the correctly chosen
theoretical model. In the course of our work, ustlgster analysis,
MDS, factor analysis etc. the 168 Hungarian sulereg will be
classified according to their development phases.

Key words: regional competitiveness, spatial analysis, lougalts,
typology of sub-regions
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1. Introduction

Paralell to the globalization, knowledge-based eomn seems to represent a highly
important ground-gaining force — quasi becomingeady buzzword — that attracts increasing
attention in developed countries, although its mary in different regions owing to the
differing situation and set of conditions of theveyt area and the new type of international
specialization emerging as a result of global cditipe. All this leads to a reinterpretation of
the significance assumed kgcal conditions as well. This is a fundamental factor at the
level of local units, since competitiveness is dataed by knowledge base on the local level.

Theupvaluation of the local levelexercises an increasing effect as the domain givin
space to key problems, where the long-term conmpetiadvantages of companies are
concentrated and where local players can realigeg tleas on economic development by
joint action. In fact, local units are the primayamination areas of economic advantages,
within which changing jobs is possible without hayito change residence (within the same
commuting area). Consequently, regional analysest naevote increasing attention to
studying local units.

An obvious consequence of the above said, basadt@emational experience, it can
be said that considering the starting position emdditions of local units, different region
types are likely to host highly different developtheaths, and economic development based
on knowledge production can be expected to occly onfew regions. Today, spatial
planning receives increasing attention, since cetepl spatial documents create the basis for
winning the European Union’s sources allocatedsfmatial units of different agglomeration
levels.

For the success of national regional developmens, €ssential to be able to assess
complex spatial processes as precisely as pos3ibéoutstanding role gifrecise situation
analysis with development purposess beyond doubt, as the different nature of tlagtisig
conditions demands different interventions andtegias of economic development in the
different regions. In order to achieve successhigiterm performance in the global
competition, regions characterized by differenaesaompetitiveness must follow different
paths. In fact, deriving from their significantlyfférent departing positions, they cannot be
handled with the help of a standard action plan emonomic development. Beyond
competitiveness types, increasing emphasis mustbaldent to the position that the examined
region assumes along the urban-rural dimensioraimbny with international practice, since
mainly large towns and their catchment areas ptowe successful in the global competition.

2. Theoretical background of the analysis

Due to the special attributes of global competitidche notion of regional
competitiveness has become one of the central teresonomics. This offers an opportunity
for the analysis of local units. The European Ursa2007-2013 programming period also
devotes special attention to competitiveness a$ agelmproving its influencing factors in
order to facilitate cohesion and catching up ([E], [3], [4]). International literature
obviously ties analyzing the spatiality of economidluences tocompetitivenessand
thoroughly designed models are available especiftly the analysis of countries’
competitiveness.

At country level, excellent competitiveness repants completed each year, however,
in the case of studying regional competitivenessu$ must fall on smaller and smaller
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spatial units. Towns and town areas constituteothaous basic units of such analyses, since
the competitiveness of a country or region is nyosietermined by towns, whose
competitiveness tends to significantly exceed thhapetitiveness of the areas situated among
them. International surveys dealing with the contipeness of towns have also pointed out
that the competitiveness of towns is also defingdhle agglomeration area surrounding the
town core that can be regarded as a nodal regmahiheerefore, is difficult to handle in the
case of empirical analyses ([21], [22], [23]). Selgions as administrative-statistical spatial
units mostly correspond to the category of locat am an economic criterion; however, the
boundaries of these obviously somewhat differ fribia actual economic catchment areas.
Based on all thisthe present paper analyzes the competitiveness ofurigarian sub-
regions

There are several, well known definitions of regilbcompetitiveness, which interpret
the approach of competitiveness on territorial suniairiously. Perhaps, the approach of
regional competitiveness, published in the Sixtndééc Report of the EU is based on the
widest consensusThe ability of companies, industries, regions, magi and supra-national
regions to generate, while being exposed to intigonal competition, relatively high income
and employment levelg]1], p. 75.). In our research we depend on thasdard definition of
competitiveness, which is increasingly used in tbgional policy of the European Union
([26], [2]). The final output of the analysis becesnless attackable if the selected definition
receives wide recognition among professionals, #rel analysis is characterized by a
consistent use of concepts. The theoretical founelesiof the analysis may largely grow if a
solid and also widely accepted pattern that istboil the selected concept and this way
coordinates the formation of indicators in a clok®gical system can be inserted between the
applied concept and the final indicators. Dependinghe selected concept and the goal of
the analysis, Porter’s diamond model, the pyramadieh ([13]), the competitiveness cylinder
([18]), etc. can serve this objective. In the ceuo$ reviewing competitiveness studies, the
clarity, simple structure and refinement of anasysased on certain models became apparent.

To carry out an analysis of competitiveness, thame more and more clear-out
models, which can serve as the basis of an embpigsaarch. The above mentioned standard
definition and the resulting economic indicatorgl@e us to measure competitiveness fairly
precisely. Thepyramidal model of regional competitivenesseeks to provide a systematic
account to describe the basic aspects of improweedpetitiveness ([13]). The development
(programming) factors and success determinantseglaic the model reinforce prejudice
significantly regional disparities ([1]). Becausé tbe logical framework (figure 1), and
transparency of the pyramidal model based on wrdéepsional consensus, it is serving as
the basis of our empirical research. The modehtisrinationally highly respected, it is more
and more used as a theoretical basis of severapetitiveness reports, spatial documents,
decision preparation papers etc ([6], [7], [8]) eTpyramidal model, with its original logic and
figure has been utilized in a governmental docunoéite United Kingdom ([24]), however,
the basic model — published in 2000 — has beemugtit and developed by several authors
during their research ([9], [22]).

In fact, the pyramid model isuilt upon the standard definition of competitiveness
selected as the basis of the analysis, it follows structure of input-output-outcome
corresponding to the relevant international recomuaéions ([28]), its structure follows a
simple but at the same time strict logic, and iements can easily be transformed into
indicators at the level of local units, as wellofr the aspect of analyzing local units, the
strength of the model lies in integrating a greamber of factors outside economy. It is
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exactly this level that proves especially heteregers in the case of sub-regions; therefore, in
the empirical analyses of sub-regions, examinipgtrfactors must receive great emphasis.

Figure 1 The pyramidal model of regional competitiveness
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Source [13].

Due to its logical structure, manageability, traargmcy and wide recognition, the
pyramid model of regional competitiveness qualifie becoming the basis of a
competitiveness analysis and revealing causakises is also demonstrated by international
examples. All this is especially true in regard lezal units: based on the results of
international and Hungarian efforts to measureomg)i competitiveness and on the pyramid
model, the competitiveness of local units becongeabively and comparably measurable
and assessable in the model. In my opinion, tipe ©f methodological approach is ideally
applicable for competitiveness analyses on the tyoand sub-regional level, reviewing the
logical interrelations of economic questions arfda$ and developing strategic programs.

3. Modeling criteria and database

The paperintroduces a possible method of assessing regionabmpetitiveness
using the example of sub-regionsAt the same time, the analysis method based en th
pyramid model unfolding the European Union’s stadddefinition of competitiveness also
offers a chancéo create a typology of the spatial units and elalvate situation analyses
with development purposes The empirical application of the developed methaido
includes creating eomplex competitiveness typologef the 168 Hungarian sub-regions.

In the following, first of all we willset up some criteriarequired from the own model
to be developed, based on the benchmarked natemélinternational competitiveness
analysis. Than we will examine the relevancy of fir&ly selected indicators, representing
the basic categories, development factors and ssateterminants of the pyramidal model.
Than we will demonstrate an attempt to classify #68 Hungarian sub-regions (LAU-1
level) on their competitiveness, using our own \Wéigg system. Finally, the rate of the
useful data in our model will be measured. Befoeendnstrating our empirical research,
some typologies of regions will be presented. Téwmults of the following typologies will be
highly considered in our research.
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In harmony with their actual survey objective, natl works engaging in the analysis
of spatial processes on the level of sub-regiomagehed spatial process and sometimes
regional competitivenessith different sets of terms, index-numbers or sysms of index-
numbers, using different analysis methods A significant similarity of the examined
approaches lies in the fact that applied indicatisplay overlaps what leads to the
hypothesis that the given indicator(s) is/are yeadllevant in terms of analyzing spatial
processes. It can also be said that the examiraysas do not differ significantly concerning
their final conclusions, which suggests that, rdigams of their basic scientific branch, the
players of regional science tend to perceive spat@esses that took place in Hungary after
1990 similarly, although they emphasize differesgects.

What has been described above shows that sooifiyr,few attempts focused on
analyzing competitiveness on an exclusively sub-regal level in the literature. However,
the number of researchers using a system of indexsers for analyzing spatial processes is
much greater. Furthermoreanalyses display some kind of evolutign since the
mathematical-statistical background of these amalys increasingly seriou€n the other
hand, rather few deal with weighting and differentating the importance of variables
within the model.

While considering my own methodology to be devetbprd constructing the model |
intended to unite all the advantages of the metltdsduced above, and at the same time to
eliminate the elements — that | define as disachged — that failed to support the construction
of a reliable and realistic comprehensive picturéhe spatial units to the necessary extent.
Based on this, it could be determined what featungsmodel designed for quantifying
regional competitiveness is expected to fulfily(fre 2).

Figure 2 Modeling criteria of measuring regional competitiveness
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Source own construction

Competitiveness is aather complex category which usually cannot be merely
measured by some marked indicators. Similarly termational surveys (IMD, WEF),
measurement occurs by usisgstems of index numberswhere determining and selecting
the variables providing an adequate descriptiothefexamined phenomenon represent a key
task. In the model to be developed for measuringpatitiveness, | follow the logic of the
pyramid model when selecting indicators.
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The data set serving as the foundation of the amsalg designedased on the
standard definition of competitiveness and the pyraid model unfolding it. It is
important, that the final data base — that sengetha basis of multivariable data analysis
methods -emerges as a result of a multiple-stage proceskhe first step defines tHeasic
data that can be considered in the case of surveyimgpetitiveness on the sub-regional
level. These data can be defined based on a deepsideration of competitiveness as a
concept and economic considerations, taking intmaat the most important experience of
the reviewed international and national analysdse fact that certain data are absolutely
unavailable on the sub-regional level limits theluision of a great number of data as actual
basic data; therefor@ctual basic dataare made up of the basic data available on the sub
regional level. These basic data may be considasedaw data, from whiclpotential
indicators can be produced with the help of simple matherabtoperations. Selecting
potential indicators with the help of principal cpoments analysis leads to tlaetual,
relevant indicators that finally serve as the basis of the analysitie database reaches its
final form afterstandardizing andweighting relevant indicators (figure 3).

Figure 3 Creating the database of the analysis
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The set of indicators consists exclusively of datsiving from hard, secondary
sources — not checked by the analyst —, although we reeegthe importance and
significant information conteraf soft dataused in international surveys on competitiveness.
The present research did not offer a chance far claitection in the different sub-regions via
guestionnaires and interviews, however, subjedli@® may also play an important role in
further developing the present methodology.
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4. Selecting indicators

The key issue is to select the relevant and adedndicators. In our survey, selection
of the indicators is based on the logical framewoirkhe pyramidal model, which seeks to
provide a systematic account of the measuring ardescribe the basic aspects of improved
competitiveness ([13]). The measurement of theoreli competitiveness in the European
Union is derived from GDP/capita, which can be daetl into well known economic
categories:

income generated in the regierlabour productivityx employment rate (2)

Measuring regional competitiveness has been traee#t to three related economic
categories: income generated in the region, lalpooductivity, and employment rate. The
three coefficients of equation 1 correspond witke thasic categories at the top of the
pyramidal model, which fact underpins their accatéd role in describing regional
competitiveness. According to the build-up of thmsen logical model, in our research we
would like to characterize the basic categories dest), the development factors (improve
competitiveness in short term directly) and sucadsterminants (have indirect, long term
impact on basic categories and development factore first round with at least of three
indicators. The model contains the three namedcatdis of the standard competitiveness
definition (GDP per capita, labour productivity, employment rate) and other chosen
indicators representing the basic categories, dpwetnt factors and success determinants of
the pyramid model. The first selection of the aadors has been driven by economic theories
and the principles of competitiveness. In the folly chapters we would like to design a
complex competitiveness picture about the Hungasab-regions with multivariate data
analysis about the correctly chosen indicators.

So, we examine the amount of the information of tfaiables in each basic
categories, development factors and success dei@ntai Using thérincipal Component
analysisfor each basic category, development factors aondess determinants, we left those
variables, which had a bad goodness of fit in tBpresenting Principal component(s).
Naturally we used standardized variables becaugbeofariety of the unit of the measure.
We used principal component analysis because orotieehand the first selection of the
indicators has been driven by economic theoriestlamgrinciples of competitiveness and the
basic categories, development factors and sucegesdnants of the pyramid ([10]). On the
other hand a perspective aim of the examinatiariustering the sub-regions directly by the
basic categories, development factors and succetsnnants of the pyramid. So, we
substitute each basic category, development faatdr success determinant with one (ore
more) principal component. The coordinates of th@gecipal components that are the factor
scores mark the sub-regions by the categories.

The main aspect of theecond selectiorof the variables was marking each basic
categories, development factors and success deimmisi with one principal component,
which hasat least 70% amount of information In each basic category, development factor
and success determinant the numbers of the princgraponents were determined by the
eigenvalues of the correlation matrix of the magkwariables, which are greater then 1 ([10]).
If the result of Principal component analysis wasg @rincipal component we would attempt
growing the amount of information of that bgaving those variables, which has low
communality. Namely the low communality means that the priatipomponent less
interpret the variance of the variable. So the gpal component less keeps the amount of
information of the variable.
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Naturally, there are such development factors amdess determinants, for example
the infrastructure and the human capital, which'tcda@ marked with one ‘good’ principal
component (22 principal components has been creéateéédscribe the whole pyramid model).
We analyzed the connection between the variablesti@ principal components by the
loading variables If the researcher couldn’'t determine the meansthed principal
components, there isn’t right the application @& grincipal components method. If we could
that, we determined the means of the componentsepgrating the variables, thus each
development factors and success determinants. lEowdn’t that, we attempted with the
selection of the variables. Thus each developmactiofs and success determinants were
marked with right numbers of principal componentscoading to theirs amount of
information. 78 variables were entered for the nholg the results of the Principal
Component Analysis (table 1).

Table 1 The indicators of the model

Categories off

the pyramid Indicators
model
1. Volume of taxable incomes per one tax-payer
2. Gross income serving as the basis of the persnoaine tax, per permanent population
Income level | 3. Earnings from main activity/number of tax-payers
4. Entrepreneurial income/ number of tax-payers
5. Gross Value Added (GVA) per capita
6. Profit before taxes per employer
Labour
productivity 7. Gross _Value Adde(_j per employer _
8. Gross income serving as the basis of the persnoahie tax, per tax-payers
9. Employment rate

Employment | 10. Unemployment rate

11. Number of tax-payers per 1000 inhabitants
12. Income from export per inhabitants

13. Integration of the trade (export/GDP)

Global 14. Number of foreign tourism nights at public accommubiah establishments per 1000
integration inhabitants
15. Number of domestic tourism nights at public accomatmn establishments per 1000
inhabitants

16. Number of patents between 2000 and 2004 per 100@bitants

17. Number of members of public body of Hungarian Acageof Sciences per 10000
inhabitants

18. R&D units per 100000 inhabintants

19. Number of scientists and engineers per 1000 inlatis

20. Current R&D expenditures per 10000 inhabintants

21. R&D expenditures per 10000 inhabintants

22. Capital R&D expenditures per 10000 inhabintants

23. Number of active companies and partnerships ped irfitabitants

24. Number of active small businesses (10-49 employms)l000 inhabitants

Small  and| 25. Number of active corporations with legal entity €00 inhabitants

Research and
technological
development

medium- 26. Number of active small businesses (10-49 employeveh legal entity per 1000
sized inhabitants

enterprises | 27. Proportion of partnerships from the active entasgsi

(SME-s 28. Owners’ equity of the companies per 1000 inhabstant

29. Subscribed capital of the companies per 1000 inhatsi
30. Balance sheet total of the companies per 1000 itdrab
31. Staff number of enterprises with foreign directéatment per 1000 inhabintants

E(i)rreeé?n 32. Owners’ equity of enterprises with foreign directéstment per 1000 inhabintants
Investment 33. Foreign direct investment per inhabitant

34. Net revenue of enterprises with foreign direct stugent per 1 inhabintant
Infrastructure| 35. Number of university or college graduate employed 3000 inhabitants
and human 36. Proportion of leading intellectual employees frdra employees
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capital

37.

38.

39.
40.
41.
42.

18-X years old population, with at least secondschool general certificate, as
percentage of the same age group

25-X years old population, with university, higtheol, etc. diploma, as a percentage
the same age group

Telephone main lines per 1000 inhabitants

ISDN-lines per 1000 inhabitants

Number of dwellings built per 1000 inhabitants

Number of building permits per 1000 inhabitants

Institutions
and social
capital

43.

44,
45.
46.
47.

Proportion of disability pensioners below retiretneage from the 45-59 years o
population

Annual average internal net migration per 1000 luitaats, 2000-2004

Number of pensioners, retirement provisioners P80linhabitants

Active non-profit institutions per 1000 inhabitants

Full-time students of higher educational institngger 1000 inhabitants

of

Economic
structure

48.

49.
50.
51.

Proportion of active companies in real estate,imgrand business activities from all acti
companies

Proportion of employees in agriculture from all doyees

Proportion of employees in services from all emplesy

Proportion of non-manual workers from all employees

ve

Innovative
activity

52.
53.
54.

Registered users of work-place, tertiary educatiand other libraries per 1000 inhabitar
Number of lecturers of higher education instituig¢hy seat of institutions)
Number of lecturers of higher education institutighy sections placed out)

Regional
accessibility

55.
56.
57.

Complex regional accessibility indicator
Domestic supplier accessibility indicator
Multi accessibility indicator

Skills of
work force

58.

59.

60.

Employees working at the residence with at leastisgary school general certificate g
1000 inhabitants

Employees working at the residence with univerdiiigh school, etc. diploma per 10
inhabitants

Average number of school grades

er

DO

Social
structure

61.
62.
63.
64.
65.
66.
67.

Population aged 60 and over as percentage of pemhaopulation

Population aged 0-18 as percentage of permaneuotaiam

Live births/deaths

Vitality index

Number of single person households per 1000 inaiatsit

Share of inhabitants living in settlements with plagion density over 120
Proportion of central settlement’s inhabitants friive sub-region’s inhabitants

Decision
centres

68.

69.

The sub-regional proportion of active companieshwlitgal entity with at least 25
employees from the Hungarian data

The sub-regional proportion of active companiesuéigal entity with 50-249 employee
from the Hungarian data

£S

Environment

70.
71.
72.

73.

Number of discovered publicly indicted crimes

Number of economy related discovered publicly iteticcrimes
Number of places of clubs for the aged providing-tlame care per 1000 inhabitants ag
60 and over

Percentage of dwellings connected to the publiesage network

Regional
identity

74.
75.
76.
77.

78.

Arrivals per 1000 inhabitants

Departures per 1000 inhabitants

Proportion of employees working at the residenoenfthe daily commuters

Proportion of intellectual employees working at tlesidence from the daily commut
intellectual employees

Proportion of daily arrival commuters from the gadeparture commuters

Source own construction

5. Weighting of variables

As mentioned above, the database defined by tha&bles mainly consists of
variables with different units; the potential prefis arising from this has been solved with
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the help ofstandardisation: the expected value of variables was 0 with theipected
variance being 1. Identical variance practicallyamsethat all the variables have equal weight
in the model. However, the logic dhe pyramid model implicitly requires that the
variables affecting the region’s competitiveness irdifferent ways and with different
relevance should be included in the model with diffrent weight

Accordingly we determined the weights of the 7&skd variables. The base of this
process was a weighting method, which was publistyd Porter in the Global
Competitiveness Report, one of the most highliglmeblications on competitiveness. Porter
[27] constructed two sub-indexes. The weights waetermined from the coefficients of a
multiple regression of the sub-indexes on GDP pgita. The pyramidal model marks the
competitiveness by an indicator system, thus weal utseomplex model. We also defined
principal components, as indicators and we attethfiie defining the objective weights of
those. Our weight system and examination could medvance in the effort of making
commensurable the competitiveness. Opposite ofeBOrGDP/capita the pyramid model
hasn’'t metric dependent variable, thus we didndlyze the causality ([10]). We analyzed the
state of the sub-regions.

According to the variables selection method we u#®s principal component
analysisto make arobjective weighting systemThe determination of the weights is based
on the following train of thought. If we substituiiee standardized variables with principal
components, the principal components represenmibael in reduced dimension. One result
of the principal component analysis the valueshef tommunalities. As the communalities
practically are coefficients of multiple determiioaits in a linear regression model, where the
dependent variable is the given variable, and nkdependents are the principal components,
the square roots of those are coefficients of mleltcorrelations. In general the coefficient of
multiple correlation quantify the correlation beemethe effective (empirical) and the
estimated values of the dependent variable. Thalsat quantifies the correlation between the
dependent variable and the set of independentblasiaEspecially the coefficient of the
multiple correlation means the correlation betwt#engiven standardized variable and the set
of principal components, which represent the pydambdel. Thusthe coefficients mean
the correlation between the variables and the modehamelythe weight of the variables
First time we applied this method for the seleatadables, and the second for the categories.

So we determined the weights of the selected 78datdized variables in the
pyramidal model. The variables we could substituitéy 12 principal components. Thus the
model and namely the competitiveness were markedzgomponentsThe weight of a
variable is the square root of the communalitieswhich means the correlation between the
principal components and the variable, thus thgltesf the variable in the pyramid model.

The question of how objective the different wegghtay be considered also emerges.
Or is it possible to measure “subjective” categoriean objective way at all? Obviously, the
weight of the different variables and categories aabe objective within the given model
in the sense that their definition — contrary tonfer surveys — does not include subjective
elements ([10]).

We also calculated the value of tRedindicator in our study. This indicator is based
on the eigenvalues of the correlation matrix. Timdicator quantifiesthe percentage of
collinearity and the proportion of data with a uselil content compared to the database
of the given size and with minimum redundancy([11]). The Red quantifies the average
correlation of the data of the database, and whkah be regarded as the synthetic and
normalized indicator.
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In the case of the absence of redundancy the \altiee above indicator is zero or
zero percent, while in the case of maximum reduogéans one or one hundred percent. The
Redindicator measures the redundancy of the studi¢dbdae of the given size. Kovacs
proved the value of thRedindicator is the quadratic mean of the elementsidatthe main
diagonal of the correlation matrix. The value oé Red indicator approximately 0,42. It
means that the proportion of data with a usefuteanis 58% So our methods don’t draw
down significant information loss

6. One possible application of the designed method

In my paper, | introduc®ne possible applicationof the designed method, in the
framework of which | make an attempt to provide tkemplex analysis of the
competitiveness of 168 Hungarian sub-regions basetthe latest available data collected in
2004 as well as formerly compiled information. e tcourse of the analysis our intention was
to proceed as thoroughly as possible, therefoegamined the same question usuagious
methods and means

For the complex analysis of the competitivenesssulb-regions | applycluster
analysis and multidimensional scalingtwo multivariable data analyzing techniques with
significantly different logics so that the resyfi®duced with one method can be comparable
with the results of the other one, ensuring cofgbility this way.Strong internal control is
an organic part of the analysis since results are calculated in various ways toimize
errors of calculation that can occur in the couwbéhe analysis. For examplecomplete
cluster analysisboth based on thé8 selected and weighted variablesnd the22 principal
componentscreated in the selection of variablésirthermore, in multidimensional scaling |
will also strive to produce theidest possible combinatiorof the results of one-dimensional
and two-dimensional analyses in order to achieve thost complex picture on
competitiveness.

Cluster analysis

In our former research in 2006, some highlighteglar typologies has been surveyed
([15]). The typization of regions is based oneliint aspects, btiiree or four region types
are usually distinguished (figure 2). The abovecdbsd work in the field of region
typization also highlighted that in classifying i@g types in development phases special
attention must be paid to urbanisation, or rattegeographical concentration. Therefore, we
also distinguished urban and rural sub-types ieeegion types.

Figure 4 Comparison of the results of some highlighted tygdogies of regions

Porter's competitivg Postfordist Cambridge region types OECD-region types.
advantage types region types
Developed regiory Hubs of I Regu_)ns with
— Innovation-driven f— Knowledge creatiorl— knowledge et i) [l Urban
Medium-develope 4 > 4 > 4} 4} 4}
region — Investment-drivenf— Knowledge transfek—|  Regions as production sites f—  Intermediate
Underdevelopedi 4} 4 > 4 > 4__>
e —  Factor-driven  f— Neofordist — Non-productive region — Rural

Source [15]
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Despite the fact that the vast majority of worksedeping a typology of regions
recognized in reputed professional circles distisigihree theoretical region types, way
have doubtswhether it is really right to classify the 168 Hyamian sub-regions in three
clusters subserviently accepting theoretical gingshithout reservations. Especially if we
stop to consider what a strong influence the chpitb-region exercises on typology. First, |
organized the 168 sub-regionstimee adequately homogeneous groups, since the magdrity
works dealing with the typology of regions distimghed three region types.

Subsequently, | studied the results of classif\@nb-regions in four or five clusters in
order to produce a complex picture about the diaatibn of the given sub-regions based on
region types. By doing so | sought an answer togimestion of whether it is possible that
increasing the number of distinguished clustershiwitthe K-Means clustering method
significantly changes the classification of theegivsub-regions in the given competitiveness
types. If, as a result of our analysis, the answéhis question is yes, then it is not practical t
represent the competitiveness of the 168 Hungasudnregions in three clusters, but it is
advised to include more clusters instead.

Since 93.5% of the sub-regions were not classiiéf@érently in the case of three or
four clusters, typisation proves more obvious, arsiipport relying on classification in
three clustersadding the remark théte results of the four-cluster method must definiely
be consideredin evaluating the competitiveness of the 11 suyeres that were classified
differently by the two methods.

In the case of distinguishing five clusteB3.4% of the sub-regions can still be
clearly linked to the basic types distinguished in the case tihidg three clusters. However,
the drawback of the method — similarly to the four-cluster nath- lies in the fact that it is
rather difficult to define the relative position thie two created clusters based on mathematics
and statistics, furthermore, cluster 2 is highigterogeneousdespite including a small
number of elements. Consequentlyjnsist on supporting the clearly definable and
interpretablethree-cluster method at the same timeoting that the results of the four- and
five-cluster method must be considered in the @wkevaluation. A further conclusion
deriving from the results of the four- and five-stier method is thahe competitiveness type
of 83.4% of the Hungarian sub-regions may be conceed relatively clear-cut

| also examinedvhether it makes sense to further increase the nundb of clusters
to be created Based on the result ofthe so-calledhierarchical clustering method, it
became obvious that in the present casetting upmore than five clusters is not advised

So cluster analysis made possible the organizatibrthe objects in relatively
homogeneous groups, although no other data thaikubkdean distance of the given sub-
regions from the cluster center can be clearlyngefi Both the graphic chart exploring the
homogeneity of cluster analysis and the final riesithe clustering method fail to produce an
answer to the question of which are the sub-regtbas were classified to belong in the
cluster with relatively weak competitiveness, botpared to their cluster members stand
closest to a region type with higher competitiven€onsequently, the analyst does not
have any information on the relative distance of th given sub-regions eithemithin
clusters or among them.

Multidimensional scaling

This need of information is met by multidimensiosabling that was also performed
in various ways. Represented in a two-dimensioradcs, two-dimensional scaling
completed based on 78 standardized and weightéables resulted in a reduced dot-diagram



Technical University of KoSice, Faculty of Econonts
2" Central European Conference in Regional Scier€ERS, 2007 —-640 —

that displayed theelative position of the 168 Hungarian sub-regions in complex teahs
competitiveness. After completing two-dimensiosedling, the value of the control indicator
of the method qualifies asxcellent so the model with a reduced number of dimensions
probably contains all relevant information.

The results of two-dimensional scaling may be fertimterpreted and completed if,
based on the pyramid modelye divide the 78 variables in the basic categories
representing realized competitiveness and the valies of the basic development factors
and success factorsif we complete one-dimensional scaling separatethe two groups of
index-numbers divided this way, then, the logictb& pyramid model leads us to the
possibility to define objectively whether a givembsregion assumes a better position in the
national hierarchy based on its realized competii@ss or its future development potential.

In general terms, it can be stated tthatre is no significant differencein the realized
competitiveness of sub-regions and their developnpmmiential — except for the few
outstanding cases described. Rankings of basigmats, basic factors and success factors
are in rough correspondence with one anothemwhich is also justified by the 0.76 value of
Spearman’s rank correlation coefficient.

At the same time, the technique of one-dimensisnaling implies the possibility of
developing arank of complex competitivenessin the event if this operation is not
accompanied by significant information loss denyvfrom excessive fractal reduction. If one-
dimensional scaling is completgaintly for the total of 78 variables of the basic categories,
basic factors and success factarsesults in the complex competitiveness ranking fathe
168 Hungarian sub-regions based on 2004 datkn the case of the complex competitiveness
ranking emerging from the survey, the S-Stresseval0.1, which may be considergdod,
so the model with a reduced number of dimensions prolday includes all relevant
information .

In harmony with our expectations, Budapest leadsctimplex competitiveness rank,
followed by the Debrecen, Szeged and Pécs subnggiwhose coordinate based on one-
dimensional scaling is approximately half of thedBpest value in numerical terms.
However, these coordinates must be interpretedately, since a double coordinate does not
mean that the sub-region having such double coatglilassumes double complex
competitiveness. In fact, according to the logididS, the produced coordinatase data
interpretable on an interval scale instead of a prportional one.

Comparing the results of the cluster analysis andie multidimensional scaling

Subsequently, | compared the results of clustelyaiseand multidimensional scaling.
The three clusters circumscribable in the two-disi@mal mapcontain the same elementas
the clusters emerging from cluster analysis. Smyildhe four groups circumscribable in the
two-dimensional map are also in correspondence thigtiour clusters set up using the K-
Means clustering method@he difficulty concerning the interpretation of one of the clisste
already outlined in the case of four-cluster analyis becomes apparent from the graphic
chart of two-dimensional scaling. In the event ettiag up five clusters, three clustesuld
not be circumscribed in a responsible mannersince their coordinates accordingktandy
overlap so much that their graphic distinction doabt be carried out with the necessary
accuracy.

This survey highlighted the fact thatluster analysis in itself is not enough for
determining competitiveness typesthese can only be defined in a responsible mabper
using other methods, as well. The graphic charM&S provides excellent help for the
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development of a picture on complex competitiveraass the accurate interpretation of the
results. Based on the above, it can be clearlgdtttat in the case of distinguishing three
clusters the results of various methods applyirfemint logics produced the most accurate
correspondence. Consequentlyglecided to distinguish three competitiveness typen the
end, accepting the recommendations of works dealitigthe typology of regions.

Dynamizing of the model

The model is expected to ensw@mparability in time, which means thabeyond
the relative competitiveness of the different subegions, its changes can also be
examined by introducing the latest statistical data to daabase consisting of the selected
system of index numbers. This aspect assumes iamm&tespecially because of regular
future surveys; however, taking certain limitatioimgo account, it is also possible to
retrospectively map out the competitiveness of 168 Hungarian sub-regions as well as its
changes.

In our analysis, we compared the competitivengsestyf the different sub-regions in
1998 and 2004. We studied which are the sub-regidmsse competitiveness changed so
much in the examined two years that their posiiesaumed in clustering was also modified.
Looking at the period between 1998 and 2004, deiy sub-regions were foundwhose
ranking in clusters based on complex competitiverémnged by 2004 compared to its state
in 1998.

The closed logical method describable by the objace selection and weighting
process of indicators based on the pyramid model @bmpetitiveness also offers a chance
to complete an annual assessment of the chang#seimelative competitive position of
Hungarian sub-regions

Figure5 Changes in the relative competitive position (1998004)
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Annual one-dimensional scalings as the sub-regionabmparison of the complex
competitiveness rankings help identify the sub-regns that assumed worse ranking (or
in other words, whose relative competitiveness deterated), the ones that achieved
better position (whose relative competitiveness immpved) and the ones that kept their
rank in the two examined yeargfigure 5).
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Based on the Euclidean distance of the final ciustaters, it must be underlined that
in 1998 three clusters were situated closer to ormmother that in 2004 Between 1998 and
2004, the distance of the cluster with relativelgak competitiveness and the one with
medium competitiveness did not change significantipwever, the Euclidean distance
between the clusters of the sub-regions with medaammpetitiveness and the ones with
relatively strong competitiveness grew significgnénd the same happened in the case of the
clusters of sub-regions with relatively weak contpeiness and the ones with relatively
strong competitivenessThis observation, in a way, proves the increase ofpatial
inequalities. This recognition not only shows the growth of tedainequalities, but also
confirms the fact that the cluster @udapest with relatively strong competitiveness
underwent much more dynamical developmentn the examined periothan the sub-
regions constituting the other two clusters

Urban-rural dimension

Responding to the challenges of the spatial orgamiforces, empirical analysis is
complemented bya typology along the urban-rural dimension that differentiates the
competitiveness types based on their critical nm@ggssary for their development potentials
([29], [20]). Major approaches in the typology efjrons highlight the fact that, in the course
of analyzing regional competitivenesgecial emphasis must be placed on thecritical
mass’ present in the region or in other words, the urban or rural charactehe region. In
harmony with this challengdhe second stepf the present researchakes an attempt to
further differentiate the picture on regional competitiveness developed in the ftsp
based on whether the sub-regions classified irgthen region type are considered urban or
rural (figure 6).

Figure 6 Types of sub-regions

Relative weak Medium Relative strong
competitivenes competitivenes competitivenes
Urban Urban Urban
Rural Rural Rural

Source: own construction based on Lengyel — Luko{2606)

It can be stated that the approaches examininghtmal distinctions are similar in
the respect that urban regions are predominaetijons of large townswheresignificant
population concentration may be observed ([5]). Departing from this, thaditional
approach expects sub-regions called urban to hawen#er of population that reaches a
critical mass. Based on international recommendatiohis can be approached with three
indicators:

1. The number of population in the center of the sub-egion at the end of the
examined year based on ESPON, the community strategic guidelbetween 2007
and 2013 and the recommendations of OMB it shcedgdit 50 000 persons.

2. The proportion of inhabitants living in settlementswith a population density of
more than 120in the examined sub-region should be at least 75%.

3. The population rate of the sub-regional centein the population of the sub-region
should not be lower than 75%.

In the event thaat least oneof the above criteria is met, we can talk aboutidran
region in Hungarian sub-regional terms. However,siveuld not forget about today’s ruling
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tendency, or in other wordshe challenges of knowledge-based economin fact, in a
region it is not only population concentration hetclassical sense that can represent the
critical mass necessary for urban regions, but tlleknowledge produced in the given sub-
region. The most important depositaries of crgatiew knowledge are higher education
institutions, whose presence in a given sub-regamalso be interpreted as a type of critical
mass. All this is in line with Malecki’'s idea, acdong to which competitiveness is basically
determined by the presence of a critical massdiitutions ([17]).

4. On the basis of this, beyond the fulfilment of ookethe three indicators defined
above, | also consider sub-regiomgh a higher education institution to be urban in
line with the implied criteria of the knowledge-lkedseconomy.

7. The compatitiveness of the Hungarian sub-regions

In the empirical application of the developed methb classified Hungarian sub-
regions in competitiveness types with the help oftivariable data analysis methods. In the
course of developing a typology of the sub-regionserms of complex competitiveness, |
applied cluster analysis as well as one- and twizedsional scaling performing the analyses
in various different ways. Since the various teghes using methods with different logics led
to the same result, it is probable that the cortipetiess of Hungarian sub-regions could be
mapped realisticallyBased on this, it makes sense to suppose that thgphed theoretical
model and the methodology based on it are suitabfer making regional competitiveness
measurable In the efforts to make regional competitivenessasurable, maybe choosing,
objectively selecting and attempting to weight viaeables relying on the pyramid model as a
logical frame meant a step forward.

Figure 7 The typology of the Hungarian sub-regions

I Rel. strong compettiveness, urban
. Medium copmetitiveness, urban
M vedium competitiveness, rural
D Rel. weak competitiveness, urban
D Rel. weak competitiveness, rural

Forras. Own counstruction

Among Hungary’'s sub-regions, the analysis distislgadl urban sub-region with
relatively strong competitiveness 36 urban sub-regions with medium competitiveness
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12 rural sub-regions with medium competitiveness,8 urban sub-regions with relatively
weak competitiveness and 101 rural sub-regions withelative weak competitivenessit
can be said about the spatial concentration of etitngeness and urbanization that — based
on the data compiled in 2004 — the only urbaniadalregion of the capital with relatively
strong competitiveness is surrounded by the ring safb-regions with medium
competitiveness, 90% of which are urban. Furtheemtire urban sub-regions with medium
competitiveness are on one hand the sub-regiorteeothief towns of counties (with the
exception of Salgétarjan) and the sub-regions ofelaowns. Sub-regions with medium
competitiveness (urban and rural alike) are comated in the vicinity of developed Western
centers and highways. Beyond this, it can alsotéied that a concentration of sub-regions
with medium competitiveness can be found in thetiNgvestern and Central regions of the
country, while sub-regions with weak competitivenese situated in the zones along the
Northern and Eastern country borders (figure 7).

8. Summary

Following its research objective, the paper sougmtanswer to the fundamental
guestion of howthe measurement and typisation of competitiveness ilocal units could
be achieved by minimizing the analyst’'s subjectivit, and this way promoting the
development ofpatial situation analyses with development purpose While answering
this question, I introduced a possible method éinallyzes the complex competitiveness of the
different spatial units in a closed logical system.

In the model developed by the paper and built oa #$tandard definition of
competitiveness and the pyramid model unfoldinghe major role in selecting potential
indicators was assumed by economical consideratimms a deeper understanding of the
concept of competitiveness as well as the expezgenf the indicator set outlined in the 13
international and 17 Hungarian studies analyze@ Jélection of indicators occurred based
on the communalities and loading variables of ppalc components analysis, while
weighting was based on the roots of the commuaalitif principal components analysis.
Obviously, the weight of the different variablesdarategories may be considered objective
within the given model in the sense that the da@iniof these — contrary to former surveys —
does not contain subjective elements.

The paper concentrated on analyzing the compatits® of local units; however, the
developed method is naturally suitable for analyzthe competitiveness of spatial units
(counties, regions, countries) with higher agglamtien level, as well. Nevertheless, it is
highly important that concerning any examined iathe, the spatial units of higher
agglomeration levels are highly heterogeneousgtber, the lower agglomeration level we
choose as the object of our analysis, the moreratpicture it produces of the real situation
of the given region.

By choosing the basic unit of the analysis, | resjgal to the global tendency and
challenge ofupvaluing the local level that is parallel with globalization and becomes
increasingly apparent in developed countries. Tiragry reason of upvaluing the local level
lies in the fact thateal economic effects and long-term competitive a@wntages obviously
manifest in the local unit It is well-known that the long-term competitivelvantages of
global companies are concentrated in their regibaag, that is, in a local unit, exploiting its
potentials. Consequently, the economic sector®adl lunits exposed to global competition
show strong specialization, what is likely to letd different development paths in the
different local units depending on the region typgsumscribable along specialization.
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These — highly complex — spatial processes mussbessed as accurately as possible on the
local level, as well.

| have observed that international competitivensteglies mostly deal with the
national and regional leve] while the international literature includes a relatively small
number of analyses on the competitiveness of locahits. After an international review, |
examined and evaluated the methodology and systemdeaators in development and
competitiveness reports competed at the nationbiresgional level focusing on which
elements of these could be adopted for a compatiéiss report and situation analysis for
development purposes conducted at the level of lodts. Upon reviewing national surveys,
| concluded thaso far, at the level of sub-regions, mostly develapent surveys have been
completed in the national literature, while the number of competitiveness analysesusim
smaller.

In my opinion,one potential strength of the paperies in the fact that it conducts
both the selection and weighting of the indicatmrgning the basis of the competitiveness
study completed at the level of local units andaws the typology of sub-regional
competitiveness relying on the results of hardisteal methods, thereford manages to
minimize the distorting effect of the analyst’'s sufectivity in the system. Due to meeting
the 18 criteria established for the circumstancesnodeling, it is possible to apply the
developed method as the basis of a regional monitng system helping to monitor the
changes in spatial processes.

We believe that the analyzed subject area offersxaellent opportunityo continue
the research since according to our expectations, the competiess analysis of local units
will gain increasing focus in the futur@eveloping the model introduced in the paper as wel
as conducting the empirical analysis raised a safidurther questions and challenges that
proposed a wide perspective of continuing the pressearch.

Naturally — as already mentioned in our paper evaait literature tends to treat local
units in theoretical works asdal regions,the dimensions of which must be judged based on
the intensity of economic interdependencies. Onbimgs of the methodology introduced in
the paper, it would also beteresting to analyze the competitiveness of locahits defined
by real workforce catchment areasin Hungary. The National Regional Development and
Spatial Planning Information System (Hungarian abiation: TelR) publishes certain data
also on the level okettlements so it would be possible to create almost any ispat
examination units from these data by aggregating data of neighboring locations.
Consequently, after the assessment of real workfoatchment areas, studying timécro-
regions within sub-regions(especially in heterogeneous ones) and definirtyaralyzing
dynamically changing town catchment areas evensgrgscounty borders also become
possible.

In the paper, the output of the analysis was thmptex typology of Hungarian sub-
regions based on competitiveness; neverthelessintitations of spacelid not allow for a
detailed analysis of the different types Continuing the research would offer a nice
opportunity for a deeper analysis and explanatiothe classification of the different sub-
regions based on competitiveness type®ne highly useful next step of the research could
be analyzing the values of tfi@ unstandardized basic data based on typesd calculating
the most important positional and calculated avesar each indicator. According to my
expectations, it would lead tan exact definition of the most important features of the
different competitiveness types. Should such atteegult successful, it would provide actual
support for explaining the classification of theaeined units based on competitiveness
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types, and therefore, similarly to the basic modebhjectivity would be minimized in the
analyst’s evaluation.
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