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Abstract

Regional policy is characterized as a set of olojest measures and decisions in the developmentitiest of

stakeholders. Regional development is defined sgstem of economic, cultural and environmental @sses. In the
article is construction a composite index of so@abgress for the regions of Slovak Republic, tbeigh Progress
Index. The Social Progress Index is an aggregatiexnmumber of social and environmental indicatdrat tcapture
three dimensions of social progress: Basic HumaaddeFoundations of Wellbeing, and Opportunity.HEatthis three

dimensions including four components of the Sdiagress
by Social Progress Index for condition of the Skokegions.

Index. The main aim of the paper is tstraction of the
Input indicators included in the SodPabgress Index are

analysed using statistical methods. Internal daiasistency within each component is verified byétpal Component
Analysis.The normalized data are aggregated into a compasiticator and compared.
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Introduction

Regional policy is characterized as a set of
objectives, measures and decisions in the developme

care, environment, social relations, personal gafet
decent housing (Ferrara, Nistico, 2015).

The European Union Regional Social Progress
Index (EU-SPI) was a joint project of several

activities of stakeholders (Habanik a kol, 2014). European institutions. Index was constructed by
Regional development is defined as a system of Global Social Progress Index developed by the $ocia
economic, cultural and environmental processes. Progress Imperative. This organization is noniprof

These processes take place in the region. Regionalnon-governmental. The Global Social Progress Index
development contributes to its competitiveness, has been published in 2014 and 2015 for over 130

sustainable economic, social and territorial
development. The region is defined as an
administrative unit of the national and local level
(Cooke, Piccaluga, 2006).

In most studies, the starting inter-comparison is
analysis of their economic level. The level is
expressed by macroeconomic indicators GDP
(Annoni, Kozovska, 2010). Looking for suitable
measures of well-being to assess people’s qudlity o
life is becoming more important on the agendas of
governments and central institutes of statistics in
several countries. An increasing number of
programmes are being implemented in European
countries. Since its introduction, GDP has been the
most widely used indicator of country’s economic
performance. However it is also highly criticizesl a
measure of people’s wellbeing. Indeed, GDP is
measure of production, but it ignores the undekgrab
side effects, such as pollution, environment, which
often accompany production growth. GDP does not
include in its calculation a number of factors whic
significantly affect people’s quality of life. Inaded
there are, for example, the quality of educatiaglth

countries in the world. The Social Progress Impesat
defines concept social progress as the capacity of
society to meet the basic human needs of its nitize
The definition further includes three broad elersent
of social progress: Basic Human needs Foundatibns o
wellbeing and Opportunity. The EU-SPI provides a
consistent and comparable measurement of the
Regions of the EU social and environmental area. Th
EU-SPI is based on a different set of indicatornsdet

of dimensions and components is the same.

1 Index construction methodology

The indicator can be considered as a special subset
of the statistical results. A general definition toe
concept, which would be applicable in all areas of
official statistics, does not exist. There are salve
approaches to this definition. By the first applotte
indicator is characterized as a combination of
statistical results using a defined algorithm ia thrm
of derived measurements. The second principle uses
normative interpretation with the possibility of
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determining categories. The third principle invave
mainly social statistics such as health, education,
quality of work. In this sense, indicator includes
something wider than is actually measured. Thetlour
approach is engaged in synthetic indicators. Thiey a
formed by combining of individual indicators, while
using different methods "weighting" of each group.

The indicator is a statistical tool that monitans t

education, access to ICT, environmental pollution.
the design of EU-SPI have been used 50 indicators.

Data source are EUROSTAT, EU-SILC, European
Environmental Agency, the Gallup World Poll, the
Quality of Government Institute of the University o
Gothenburg and Eurobarometer. Comparison was 272
EU regions. The study concluded alignment of EU
regions at NUTS 2 level by EU-SPI values. Best

nature and level of phenomena and processes monitorRated region was the region Ovre Norrland in Sweden

their development, changes and trends. This results
certain properties of the indicator:

significant, relevant, understandable,

(1/272). Worst rated Yugoiztochen region was a
region in Bulgaria. Of the 272 regions of the Slova
regions placed as follows: Region of Bratislava

(181/272), West Slovakia (229/272), Central Slosaki

-t t, .

N arsgli/?ii;ﬁn (221/272) and East Slovakia (243/272).

- complete’ Construction of EU-SPI consisted of the following
- credible, steps:

1. Selection of observational units (assessing of the
best possible geographical coverage given data
availability and reliability).

Checking for statistical internal consistency withi
each component.

3. Normalizing.
4. Aggregating indicators.
5. Regional comparison score.

6. Testing scores and rankings through an extensive
robustness analysis.

internally comparable ,

externally comparable ,

intertemporal (Michalek, 2013).
The composite indicator is an indicator that is 2
constructed from sub-indicators. The indicators are
often presented in the different units have diffiere
levels and have different variability (Miik, 2013).
The EU-SPI is an aggregate index of fifty sociadl an
environmental indicators that capture three
dimensions of social progress: Basic Human Needs,
Foundations of Wellbeing, and Opportunity. Each of
three dimensions including four components of the

SPI: The achievement of main aim of this paper is basic
Basic Human needs: Nutrition and Basic Medical research of regional differences in the sociadfiet
Care, Water and Sanitation, Shelter, Personal Slovak regions. The comparison is made using

Safety. aggregate indicators the Slovak Regional Social
Foundation of Wellbeing: Access to Basic Progress Index S-SPI. The process design is idggntic
Knowledge, Access to Information and tO the steps described above.

Communications, Health and Wellness, Ecosystem
Sustainability

Opportunity: Personal Rights, Personal Freedom and
Choice, Tolerance and Inclusion, Access to
Advanced Education.

2. Construction of S-SPI

This section is designed summary indicator. The
process of S-SPI (Slovak Social Progress Index)

~ Each component is measured through several construction is in accordance with the methodology
indicators. One of the main differences with other pyplished in document “The EU Regional SPI: a

Wellbeing indexes is that the regional SPI includes measure of social progress in the EU regions,
only social and environmental indicators. SPl  methodological paper’ (Annoni, Dijkstra, 2013). €Th

excludes regional GDP or income-based indicators. ggyantage of the summary indicator is a simple
This is because the aim is in fact to express kocia comparison of regions. The disadvantage is the
progress directly. By excluding economic indicator, different interpretations using different methods.

the SPI can systematically analyse the relationship cystom design composite indicator is described in
between economic development (measured foe geyeral sub-sections and steps.

example by regional GDP) and social development.

Regional index EU-SP.I allows regions companng -, 1 selection of observational units
to any degree of economic levels. Helps regionk wit
a lower SPI learn from regions with higher SPI. All
components included in EU-SPI will identify Those requirements must be respected in selection
significant differences, for example, of access to of appropriate indicators. The number of indicators
health care, quality of housing, personal safetyhédr should not be not even small (distorted the real
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situation) or too large (loss of clarity and traasmcy
of interpretation). Indicators need to be regularly
measured and officially published.

EU-SPI was constructed for all regions at the
NUTS 2 level. This paper provides a description of
the regional S-SPI calculated for all NUTS 3 region
in the Slovak Republic (eight self-governing regpn
Bratislava, Trnava, Treém, Zilina, Nitra, Banska
Bystrica, PreSov a KoSice. Appropriate division of
observational units is fairly debated issue. For
observation of the RD, it is recommended to divide
into district or functional regions. But for thisnkl of
division, some important indicators are not avddab
(Sloboda, 2006).

2.2 Selection of appropriate indicators

In the design of the S-SPI have been used 20
indicators. The composite indicator was calculated

from the data for 2015. Selection of appropriate
indicators was based on the official availability o
NUTS 3 level. Data were retrieved from Slovak
Statistical Office, Eurostat, Ministry of Interioand
Ministry of Education. It is clear that some of the

more indicators are observed at the country lemnil, o

an imputation method is adopted which imputes data
by statistical estimates using available data. The
formula for the calculation of the indicator valugs,

at NUTS 3 level, fromy,,. at NUTS 1 level, is
described in the next:

. Ynat
Yir = lon Xinat
i=1  rTog
k x:',_;l'
wherex ... is the value of indicatcg; at the country

level andx_ :* is value ofx, for regiony.

For Basic human needs dimension we selected
indicators: x4 - Mortality rate before age 65 (MR),
x,- Infant mortality (IM), x- - Beds in health
facilities (HF), x, - Water supply from public water
supply (WS),x; - Sewage treatment (ST, - Living
area (LA),x- - Burdensome cost of housing (BCH),
xz - Number of offenses (NO)x: - Number of
forfeited (NFF),x,; - Homicide rate (HR) and,, -
Number of fires (NF). For dimension of Foundations
of wellbeing: x4, - Secondary enrolment rate (SE),
x13 - Number of Posts (NPX,;4 - Internet at home
(IH), x4z - Risk of poverty (RP)x4, - Life expectancy

relevant data were not available. Due to the mutual @t birth (LEB),x,; - Environmental quality (EQ)y,5

comparability of the data, they were divided by mid
year population in that region in 2015.

At level of self-governing regions, we encounter
the problem of missing data in official databaSdwe
literature on the analysis of missing data is esiten

and rapid development more comprehensive methods

can be found in Little, Rubin (2002). Whenever one

Graph 1 Exploratory analysis

- Production of pollutant emissions (PPE). In the
dimension of opportunity was selected following
indicators: xy5 - Gender gap (GG)sy - Tertiary
education attainment (TE). Given the direction, it
went into the analysis of eleven positive indicator
and neigh negative indicators.

Souhm: Mortality rate
before age 65
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2.3 Components Internal consistency (PCA). PCA is useful statistical technique for fimgl
patterns in data of high dimension. Using mettsod
based on the properties of the correlation matfix o
variables. Initial variables (manifest) will be feped

by a smaller number of new variables, called latent
variables — the main components. This process
consisted of several steps.

The issue of aggregating indicator into a single
composite indicator is an increasingly discussgitto
The aggregation process always implies the chdice o
weights or use aggregation method. Both issues play
crucial role when assessing regional disparities.

Internal consistency is verified by classical _
multivariate method, Principal Component Analysis Step 1: Exploratory data analysis

Table 1 Descriptive statistic

Descriptive statistics (indicators in 2015)

Mean Std. dev. Coeff. of Skewnes Kurtosis
Variable variance
MR 0,19 0,03 17,57 0,60 1,14
IM 4,94 3,20 64,67 1,52 1,67
HF 7,87 1,37 17,46 -1,02 0,83
WS 88,60 5,01 5,66 -0,12 0,50
ST 12,46 4,43 35,57 0,26 0,07
LA 72,24 5,02 6,95 -0,08 -0,55
BCH 375,75 55,04 14,65 1,97 4,75
HC 1,38 0,63 45,62 1,52 2,47
NFF 10,09 2,63 26,06 0,20 0,11
NO 803,74 314,69 39,15 1,96 4,44
NF 200,25 39,06 19,51 0,91 0,70
SE 0,82 0,32 38,85 1,94 4,36
NP 30,66 6,02 19,64 -0,83 1,33
IH 77,91 3,61 4,63 -0,05 0,53
RP 11,98 3,63 30,30 -0,11 -1,65
LEB 73,25 1,06 1,44 1,19 0,21
EQ 107,46 90,12 83,87 2,26 5,28
PPE 0,70 0,27 38,15 0,13 -1,97
GG 0,80 0,06 7,76 1,21 0,66

Source: own calculatior

Exploratory data analysis is a critical first siep The value of the coefficient of variation was used
analysing data from an experiment. The purpose of in subsequent analyzes as a decision criteriohior
the analysis is to detect the presence of partitiels selection of appropriate indicators. The explorator

between the data and verify the assumptions for analysis shows that the data meet the required
further statistical processing. For this purposerew minimum prerequisites for further analysis.

calculated descriptive statistics (position, vaitigh The next step consists of variable’s transformation
and asymmetry). By graphical methods we have for some indicators, due to the value of the cofit
identified the presence of outliers, data indepanede  of skewness, where the absolute value of this
(ACF), homogeneity (Box Plot) and normality (K-S,  coefficient was higher than 1.

N-E, Lilliefors's test). The picture exploratory tda

analysis shows one of the outputs of analysis bhria , )

Mortality rate before age 65. The following table Step 2: Correlation analysis

contains some statistics all tested variables.
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Table 2Part of the correlation matri:

Mortali Infant Beds Water Sewa Living Burde H
ty rate mortali in supply ge area nsom
before ty health from treatm e cost
age 65 faciliti public ent of
es water housi
Proménna supply ng
Mortality rate 1,00 = 041 | -0,04 022 = 012  -064 012
before age 65
Infant mortality -0,41 1,00 0,12 -0,92 0,58 0,44 -0,65
Bedsin -0,04 0,12 1,00  -0,18 039 035 0,02
health facilities
Water supply 022  -092  -018 1,00 = 075 @ -0,38 0,86
from public water supply
Sewage 0,12 0,58 039 075 1,00 012 | -0,74
treatment
Living area -0,64 0,44 -0,35 -0,38 -0,12 1,00 -0,46
Burdensome cost 012 -065 0,02 086  -0,74 | -0,46 1,00
of housing
Homicide rate 0,45 -0,64 0,03 0,79 -0,47 -0,63 0,87
Number of forfeited 0,57 0,10 -0,29 -0,06 -0,19 -0,18 0,15
Number of offenses 0,27 -0,35 -0,12 0,60 -0,68 -0,34 0,86
DAlisrmhar of fivae N N7 faWadal faWaV.i faWadal N NO N 24 n 29

Source: own calculatior

After one-dimensional analysis of variables we offenses, Secondary enrolment rate and Tertiary
performed the correlation analysis. For the strong education attainment.
correlation between the indicators we considered g further analysis it went fifteen indicators.
while the correlation coefficient applie[}| = 0,9.
These values have been diagnosed by the inverse o i
correlation matrix and subsequeli F-factor. The Step 3: Principal Components Analysis
Variance Inflation Factori{{F) measures the impact
of collinearity among the variables in a regression Fifteen indicators were analysed by PCA. Its ains wa
model. If |[VIF| = 10, multicollinearity is high. For  to identify the key indicators and transform the
further analysis we considered as a key indicab@ 0  original data to new latent variables. The suitgbdf
who had the greatest variability (coefficient of selected indicators was statistically assessed by
variation) and seemed to be more appropriate f®r th Kaiser-Meyer-Olkin’s criterion. Kaiser-Meyer-Olkin
description of interregional disparities. (KMO) test is a measure of how suited your dafaris
The correlation analysis shows that from the PCA. The test measures sampling adequacy for each
structure of composite indicator should be removed variable in the model arfdr the complete model. The
five indicators: Water supply from public water result of the PCA is shown in next several différen
supply, Burdensome cost of housing, Number of outputs (tables and graphs).
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Tahle 3 Figenvalue

Eigenvalues of correlation matrix and related

statistics (only active variables)
Order of Eigenv. % of total Cumulative of Cumulative %
Eigenv. variance eigenvalue %
1 4,98 49,81 4,98 49,81
2 1,91 19,15 6,90 68,95
3 1,44 14,43 8,34 83,38
4 1,10 10,96 9,43 94,34
5 0,39 3,94 9,83 98,28
6 0,17 1,69 10,00 99,97
7 0,00 0,03 10,00 100,00

Source: wn calculation

Since the covariance matrix is square, we can matrix. These are rather important,
calculate the eigenvectors and eigenvalues for this useful information about our data.

Table 4 Factor coordinate variables bv correlatic

as they tell us

Factor coordinate variables
by correlations
Factor Factor Factor Factor

Variable 1 2 3 4
Mortality rate before age 65 0,11 0,79 -0,39 -0,39
Infant mortality -0,62 -0,30 -0,41 0,54
Beds in health facilities -0,09 0,32 0,31 0,72
Sewage treatment -0,80 0,46 0,01 0,33
Living area -0,41 -0,87 -0,02 -0,19
Homicide rate 0,84 0,40 -0,02 -0,05
Number of forfeited 0,22 0,14 -0,94 -0,12
Number of fires -0,16 -0,30 -0,81 0,41
Number of Posts -0,72 0,53 0,12 -0,30
Internet at home 0,61 -0,71 -0,07 -0,17
Risk of powerty -0,75 0,22 -0,22 -0,02
Life expectancy at birth 0,79 -0,15 0,39 0,40
Environmental quality 0,92 -0,12 -0,35 0,07
Production of pollutant em. -0,42 -0,29 0,21 -0,20
Gender gap 0,74 0,60 -0,05 0,24

Source: own calculatio
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Graph 2 Outputs of the PC

Eigenvalue of Correlation matrix Projection variablesin the factor place (1 x 2)

1,0

0,5

Bedsi
health fadiliti

0,0

wality

Eigenvalue
w
Factor2 :22,57%

0,5

{0

-2 0 2 4 6 8 10 12 14 16 18 -1,0 -0,5 0,0 0,5 1,0
Order of Eigenvalues Factor 1 : 37,68% o Akiv.

Source: own calculation

For further analysis we recommend to retain onbséhcomponents that have their eigenvalue is gréwa 1.
Subsequently we selected the first fourth compantivat are explaining4,34 2; of the total variance. This stems
from the Kaiser criteria. In another analyse they@eserved only those components that have reddificustom
number greater than 1 (Meloun at al., 2012). Prg@éection of components can be assessed accdalitiee
Cattell index chart (Scree Plot).is a histogram of eigenvalues. From it can b&emntify the main components.
On the right is a chart, Plot components weightghe first and second components. Each point engtlaph is
analyzed indicator. The chart compared the distdeteeen the indicators. Indicators of the varigbbetween
regions that have a high correlation values atbaérgraph near the unit circle.

In terms of further reduction indicators and firgliey indicators are further analyzed only thoskcators that
have a value of the correlation coefficient abové (Hrach, Mihola, 2006). The values of the cotiela
coefficients with the main components of the inthcgfactor 1-4) are shown in Table 4. Omitted cadors are:
Infant mortality and Production of pollutant emass. Thirteen other indicators will be used latethe step on
“Weighting and aggregation” to construct weightstfee SPIcomposite indicator table.

Step 4: Weighting and aggregation wherer, ; is value of correlation coefficient of theh
indicator =1, ...,13) of the ,j-the component
The results of PCA analysis allows to determine of (f =1,...,4). wvar; is proportion of variability

g-th indicator in any time as: explained byj-th component. The values of weights
T |T,_ | var- that are assigned to each indicator are shown lileTa
N 55 0 ] 5

Table 5 The values of weights

indicator | MR BHF | ST LA HR NFF | NF NP H RP LEB EQ GG
weight 0,30 | 0,08 0,30| 0,200 0,37 0,1 0,13 0,27 0,16,28 | 0,30 | 0,35| 0,28

Source: own calculation

For PCA analysis it shows that the highest weight Normalisation of data is required prior to any data
Is assigned to the indicator Environmental quadity aggregation as the indicators in a data set oftase h
lowest weight indicator Beds in health care. different measurement units. The method Min-Max
was used. This method normalises indicators to have

65




SOCIALNO -EKONOMICKA REVUE [/ 04-2017

an identical rangéo; 1) by subtracting the minimum

(maximum) value and dividing by the range of the |n the case of negative force #f, the normalization

indicator values. Ifx;,. is positively oriented we is realized through the formula:

followed the formula:
X — min(x;)

by = max,.(x;) —min,.(x;) I,

max,(x;) — Xz

~ max,(x;) — min,(x;)

Table 6 Reaional Slovak SlI

Regiom {7} ST, Order
Trencin 1. 273115 1
Bratnslawa 1.10-0-14c 2
Presow 1 079353 =
Trawa 1 _ 056612 4
Filina 1. 035773 =
™Mitra 0. 8940041 &
Banska Bwvstrica | 0. 795455 7
FEosice O _ 7 SD20aS s

Source: own calculatior

For calculation of SPT was used the Additive  wherew; is weight ofg-th indicator. IfSPI,. = 1, the

aggregation method. The Composite indic&tBr for region is assesed as an averagfel,> 1 means the
each regior§PI,. was calculated according formula: above average appreciation of regi§gJ,< 1 means,
n I ows that region is evaluated as a below average.
SPl, = St
r n 1
Ei E;‘n 'ir?"
m
Graph 3Regional SPI in bar grap
Sloupcovy graf z Regional SPI
Tabulka21 9v*10c
1,4
1I2 .
ol [ =
0,8
0,6
0,4
0,2
0,0 =
Bratislava Trenéin Zilina PreSov
Trmava Nitra Banska Bystrica KoSice I Regional SPI
Source: own ceculation
The resulting values of the regionaPI, were as include regions of PreSov, Trnava and Zilina.
follows table 6. SPI, values are closer to one. These regions can be

Best Rated region was T«én. SPI, reached around considered in terms (P, for average. The last third
0,17 better than Bratislava region. It's intergstin 9roup consists of regions of Nitra, Banska Bystrica
because the assessments which take into accoun@nd Kosice. In these cases, tisgl, less than 1 and
economic indicators Bratislava region dominates. therefore consider them in terms &I, as below
These two regions as only amoungRl, greater average.

than 1. They can therefore be considered as region 5PI,. index values for individual comparisons are
with above-averagsPI,. Indicators of quality of life shown in bar graph third. The practice is often
in these regions are excellent. The second group ma determined by regression relationship between SPI
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and regional GDP. Official figures for 2015 are not
yet published.

in second place. It is interesting. When compared
regions in terms of economic progress (Regional
Competitiveness Index - RCI) clearly dominates the
Bratislava region. The other three regions, PreSov,
Trnava and Zilina region were rated similarly. Hasw
sixth in Nitra region. The worst were evaluated
regions of Banskéa Bystrica and KoSice.

Conclusion

The paper applied approach comparing regions of
the EU in 2015. The European Union Social Progress
Index (EU-SPI) builds on feedback from public and
experts in the field like. According to the
methodological procedure it is designed composite
indicator 5PI,. When its construction was the use of
advanced multivariate statistical methods. From the
database were selected twenty key indicators atsNUT
3. The source was the official website of the Skova
Government. Using correlation analysis has idesdifi
key indicators. Further reduction of dimensions has
been using PCA analysis. Of the fifteen indicators
using weighted aggregation method min-max was
designed composite indicat®PI,.. UsingSPl,, the
individual regions ranked.

Best Rated region in the field of social prograss i
2015 was Tretin region. Bratislava region ended up

There are many positive but also negative reviews
to assess the social progress of the region using a
single value. Benefits include a summary of
multidimensional data simple and comparability.
Described methodological approach could in the
future serve for comparison evolution of social
progress in the regions of Slovakia.
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