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Abstract: In this article the authors focus on the element of security culture which is economic 
security. It is the ability of an economic system to use internal factors of development on a local level 
and international economic interdependence in such a way that it can guarantee its safe development. 
Stability and certainty of funding sources determine the scope and level of public services and tasks of 
a municipality that it fulfils. Economic security is a resulting category that allows to assess 
functioning of security culture from the perspective of local economy. The aim of the article is to 
provide determinants of shaping of economic security in Swietokrzyskie Voivodeship municipalities in 
the context of selected elements of financial management for 2010 and 2015. In the calculations the 
data of the Central Statistical Office (Local Data Bank) were used. The determined synthetic measure 
allows to arrange Swietokrzyskie Voivodeship municipalities according to the examined aspect. It 
gives the basis for evaluation of effectiveness of economic policy instruments that were applied in the 
past. They provide a comparative picture between the objects that were analysed, allow to indicate 
weaker and better areas of functioning of a unit. 
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1. Introduction
The complexity of advanced social and 
economic processes is undisputed. These 
processes take place in a defined environment, 
which affect the competitiveness of the region. 
It is shaped, inter alia, thanks to the processes 
of financial and economic nature, influencing 
the spatial order and socio-cultural order, 
infrastructure and the ecology of the region. 
The prism of the finance enables, to some 
extent, a complex assessment of functioning of 
a given territorial government unit and its 
abilities of development [11, 16]. The finance 
create the basis of the implementation of 
public tasks and determine the conditions of 
economic development. They influence the 
economic situation of the self-government and 
the achievement of aims or, finally, the ability 
to meet its obligations and further 

development funding [1], understood as a 
process of transformations, both qualitative 
and quantitative. The financial situation is 
shaped by, inter alia, the structure of budgetary 
revenue and expenditure and the amount of 
taxes and local charges, deficit or budgetary 
surplus [8, 17]. 
Economic security of a region is the ability of 
economic system of the region use the factors 
of development in such a way, that they will 
guarantee its unthreatened development. In 
terms of finance, it is a guarantee of the 
existence and development of the 
organization. Security and development are 
two basic dimensions of the existence and 
good functioning of the territorial units and 
their communities [2]. The security of the 
state, as well as the safety of the specific 
region, should guarantee its stable 
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development through rational management, 
in other words, conscious and planned use of 
various methods and techniques, which affect 
the decisions taken by national institutions or 
organisations best [18]. Safety culture is the 
whole of settled tangible or intangible 
acquisition of a human, which creates 
military and non-military components of 
human defence and of security of devices and 
organisations created by him; these elements 
create its three foundations: mental, socio-
organisational and material; it serves the 
continuity of the development process of a 
given entity [19]. 
  
2. The aim and method of research 
The aim of the study is to present the 
possibilities of using synthetic measure to 
the assessment and recognition of spatial 
differentiation of the level of economic 
security on the example of the cities of 
Eastern Poland macroregion. 70 cities were 
assessed, with a particular focus on 14 
cities with county rights, which were 
described in the detailed analysis. The data 
from Central Statistical Office (Local Data 
Bank) from 2010 and 2014 were used for 
the calculations. Using selected variables 
(table 1c) taxonomic indicators of economic 
security of municipalities were constructed. 
Some potential variables could not be 
included in the group of analyzed variables, 
because some data on the level of cities 
with county rights are not collected in the 
Local Data Bank of Central Statistical 
Office.  
Analysing the spatial differentiation 
concerned with economic security, taxonomic 
indicators were used: 1) based on Euclidean 
distance (ED); 2) based on urban distance 
(UD). The following, simple taxonomic 
procedure was used: 
I. The set of stimulants and destimulants 
was defined; before applying linear 
ordering, the destimulant was converted 
into stimulant with the formula:  
                    

ij
ij x

X 1
=               (1) 

where Xij – feature with number j, 
describing objects xi, j=1,2..p (p – number 

of features); xij – value of the object of 
number i (i=1,2..n) for the feature Xj of 
number j (j=1,2..p; number of objects). 
After establishing an initial set of variables 
verification activities were undertaken 
according to two criteria [12]:  
1) variability – features should indicate 
appropriate variability, in other words 
should discriminate objects successfully 
(threshold value for the measurement = 
0.10);  
2) correlation – two features strongly 
correlated with each other are the carriers of 
similar information, therefore, one of them 
is unnecessary (diagonal elements of the 
matrix R-1 did not exceed 10) [13; 3]. 
Taking into account the first criterion of the 
mentioned above, no potential diagnostic 
variables was eliminated from this study. 
The method of inverted matrix was used in 
order to discriminate variables, which 
enabled the elimination of X1 and X8 from 
the study. 
II. Diagnostic variables usually have 
different titres and different ranges of 
variation. Therefore, in order to bring the 
variables to the state in which they are 
comparable, it is necessary to transform 
their value in such a way as to obtain values 
without titres [14]. Standardization of 
diagnostic variables was made using zero 
unitarisation method. Stimulants were 
unitarized according to the equation: 
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where:  i=1,2,…N; j=1,2,…,p (N is the 
number of objects (municipalities), and p – 
number of features); zij – refers to the 
unitarized value of a feature for a studied 
unit, xij – refers to the value of j feature for 
a studied unit, max – maximum value of j 
feature, min – minimum value of j feature 
[13].   
III. On the basis of standardized variables, 
the measures of economic security were 
calculated:  
1) based on the distance in the real space 
with a Euclidean metric, according to the 
formula: 
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2) based on the distance in the real space 
with an urban metric:  
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where: ED/UD – synthetic measure in the 
studied period, ijtz – features of the 
structure of the synthetic measure, p – 
number of feature [15; 4; 5]. Indexes (3)/(4) 
take values from the range [0,1]. If the 
value of an index equalled 0, then a given 
administrative unit would be characterized 
by a maximum value of each of the studied 
stimulants. The higher the value of the 
index, the worse the situation.    
IV. At the end, the analysis and 
interpretation of results were done. Studied 
objects were divided into four typology 
groups according to the value quartiles. The 
compatibility of the results achieved were 
also verified by calculating the Pearson, 
Gamma, Spearman and t-Kendall 
correlation coefficient ([6]). 
 
3. The finance variables and the problem 
of economic security 
The assessment of financial situation of the 
municipalities is connected, inter alia, with 
possibilities of generating income, attracting 
investors and residents and carrying out 
investment policy. It is also influenced by: 
stable strategy of development, its resources, 
abilities, as well as acceptance of local 
authorities [9; 10]. Own income of 
municipalities characterize development 
opportunities, they reflect the foresight of the 
authorities and the economic activity of 
residents and their holdings. The expenses 
indicate the aspiration of municipalities to 
expand their property, contributing to the 
improvement of the living conditions of the 
residents and to development [7]. 
Security becomes a balance of resources, 
which the region disposes of and which 
enable to keep high dynamics of qualitative 
and quantitative transformations. The security 

understood in such a way enables harmonious 
development of economy and provides 
appropriate living standard for the residents 
of the region. 
 
4. Synthetic measure of economic 
security 
Development of contemporary cities is a 
multidimensional process, which involves 
numerous operators representing different 
sectors or types of resources. Current 
financial situation is a synthetic image of 
actual level of economic development of a 
given administrative unit. As it was noticed, 
the income of municipalities indicate the 
thriftiness of the councils and the 
resourcefulness of the residents. The 
investment expenses indicate the aspiration of 
municipalities to expand their property, 
contributing to the improvement of the living 
conditions of the residents and to general 
development. 
The highest level of this measure of security 
in 2010 characterized Białystok, Kielce, 
Olsztyn (2010; ED/UD) and Białystok, 
Lublin, Krosno, Rzeszów (2014). At the other 
end of the rankings were Biała Podlaska, 
Tarnobrzeg, Chełm (2010) and Chełm, 
Zamość and Biała Podlaska (2014; ED/UD). 
The value of the index fluctuated in case of 
ED method between 0.79 (Białystok) to 0.88 
(Chełm; n 2010); from 0.76 (Białystok) to 
0.88 (Biała Podlaska; 2014). In case of UD 
method: from 0.65 (Białystok) to 0.81 
(Chełm; in 2010); from 0.58 (Białystok) to 
0.79 (Biała Podlaska 2014; table 1b). 
Synthetic measure of financial situation 
indicates various level of studied units, which 
is affected by the economic nature of the unit 
and the function of the region, as well as 
financial independence, level of own income, 
local taxes or implemented expenditure. 
The assessment of ED measure indicates a 
decrease of 6 units, increase of 6 units and an 
unchanged position of 2 units (Białystok, 
Rzeszów). The most beneficial changes of 
position in 2014 in comparison to 2010 took 
place in Tarnobrzeg (change by 4 places; 
from 13 to 9; in 2010 in relation to 2014), 
Lublin (change by 4 places; from 7 to 3) and 
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Krosno (change by 3 places; from 5 to 2). 
The biggest drop of ranking position in 2015 
in comparison to 2010 was in Suwałki (5 
places; from 6 to 11); Kielce (3; from 2 to 5), 
Olsztyn (3; from 3 to 6). In case UD method 
– 7 units improved their positions (Lublin: by 
4 places; from 6 to 2; Tarnobrzeg by 3; from 
13 to 10); 6 units worsened their position 
(Suwałki: by 4, from 7 to 11; Kielce 3, from 2 
to 5; Olsztyn 3, from 3 to 6), 1 unit 
(Białystok) did not change its position.  
In relation 2014 to 2010, for the synthetic 
measure of ED, only Suwałki increased their 
value by 0.005; the remaining administrative 
units had a lower measure: Krosno -0.0072; 
Lublin -0.076; Rzeszów -0.055; for synthetic 
measure UD: Suwałki +0.007; Białystok -
0.105; Krosno -0.141; Lublin -0.163. 
An average value of synthetic measure in 
2010 came to -0.85 and slightly decreased in 
2014: -0.82 for ED measure and 0.75 in 2010 
and 0.69 in 2014 for UD. In 2014 in relation 
to 2010, the differentiation according to 
financial situation did not change (standard 
deviation +0.01 for ED; +0.02 for UD), with 
the simultaneous increase of the value of the 
range from 0.09 in 2010 to 0.12 in 2014 for 
ED (from 0.16 to 0.21 for UD; table 1b). 
In order to check the compatibility of the 

results achieved by the two methods, the 
measures of correlation were set, which 
presented in table 1a; they indicate high 
compatibility of the achieved results. The 
value of the correlation between the values of 
the measures of security amounted 0.998 
(2010) – 0.994 (2014). This may suggest that 
each of the analyzed measures indicates a 
similar classification of the level of security 
viewed from the perspective of the behaviour 
of the financial variables. This may also mean 
that in the discussed period of time 
divergence took place and the spatial 
differentiation of security was quite stable. 
In figure 1, correlograms describing relations 
which take place between taxonomic 
transformations of the measures of security 
and their level were presented.   A conclusion 
can be drawn from them that the measures 
based on Euclidean distance and urban 
distance were subjected to divergence in the 
years 2010-2014 – Pearson correlation 
coefficients, between their relative 
transformations in the studied period of time 
and their level, amounted – for the relation 
ED-dED 0.498; for UD-dUD 0.391 (in 2010, 
2014). 
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Figure 1: Relative transformations of taxonomic measure of security of a region (financial aspect; in 
2010 and 2014).  

Table 1: Quartile groups of taxonomic measures and correlation measures 
a) correlation coefficient of 
taxonomic measure and its 
transformations  

          b) quartile groups of taxonomic measures of security 

 ED-UD 
2010 2014 

Pearson 0.998 0.994 
R Spearman 0.995 0.988 
Gamma 0.978 0.956 
Tau Kendall 0.978 0.950 
 ED-dED 

2010 2010 
Pearson 0.498 0.498 
R Spearman 0.566 0.566 
Gamma 0.460 0.460 
Tau Kendall 0.449 0.449 
 UD-dUD 

2010 2010 
Pearson 0.391 0.391 
R Spearman 0.282 0.282 
Gamma 0.265 0.265 
Tau Kendall 0.248 0.248 

c) variables per capita describing 
economic security   
X1 own income, S,  
X2 income from PIT, PLU, CIT, S,  
X3 tax income, S,  
X4 income from assets, S,  
X5 subventions, D 
X6 donations, D 
X7 capital expenditure, S,  
X8 current expenses, D 
X9 expenses on transport and 
communication, S,  
X10 expenses on urban economy 
and environmental protection, S,  
X11 expenses on housing economy, 
S,  
X12 local debt, D, 
S – stimulant; D- destimulant   

 ED UD 
2010 2014 2010 2014 

A 
very good 

Białystok 0.793 
Kielce      0.811 
Olsztyn    0.825 
Rzeszów  0.833 

Białystok 0.756 
Lublin 0.778 
Krosno 0.778 
Rzeszów 0.787 
Kielce  0.808 
Olsztyn 0.816 
Łomża   0.832 

Białystok
 
0.652 
Kielce  0.677 
Olsztyn  0.695 
Rzeszów 0.715 

Białystok  0.583 
Lublin 0.610 
Rzeszów  0.623 
Krosno 0.624 
Kielce 0.655 
Olsztyn 0.666 
Łomża 0.712 

B 
good 

Krosno    0.838 
Suwałki   0.840 
Lublin     0.842 
Elbląg     0.847 

Przemyśl 0.834 
Tarnobrzeg 
0.836 
Elbląg   0.840 
Suwałki 0.844 

Krosno 0.727 
Lublin  0.729 
Suwałki  0.731 
Elbląg 0.741 

Przemyśl 0.719 
Elbląg 0.720 
Tarnobrzeg 
0.721 
Suwałki 0.736 

C 
weak 

Łomża  0.859 - Łomża 0.763 - 

D 
bad 

Przemyśl 0.871 
Zamość  0.881 
Biała Podl. 0.882 
Tarnobrzeg 
0.883 
Chełm   0.885 

Chełm  0.868 
Zamość 0.869 
Biała Podl. 0.878 

Przemyśl 0.783 
Zamość 0.800 
Biała Podl. 0.803 
Tarnobrzeg 
0.804 
Chełm 0.808 

Chełm 0.776 
Zamość 0.777 
Biała Podl. 0.793 

Minimum 0.79; Białystok 0.76; Białystok 0.65; Białystok 0.58; Białystok 
Maximum 0.88; Chełm 0.88; Biała Podl. 0.81; Chełm 0.78; Biała Podl. 
Range 0.09 0.12 0.16 0.21 
Interquartile 
range 

0.04 0.05 0.08 0.10 

Variability 0.03 0.05 0.07 0.10 
Standard 
deviation 

0.03 0.04 0.05 0.07 

ED measure based on Euclidean distance; UD measure based on urban distance; dED - dUD dynamics of 
transformation of the measure  

 
6. Conclusions 
The highest level of security, which is 
measured with the taxonomic indicator, 
which is the measure of the potential of the 
third foundation of the culture of security, 
characterized such cities as: Białystok, 

Kielce, Olsztyn (2010) and Białystok, Lublin, 
Krosno, Rzeszów (2014). Among the units of 
the lowest level of security were: Biała 
Podlaska, Tarnobrzeg, Chełm (2010) and 
Chełm, Zamość i Biała Podlaska (2014; 
ED/UD).       
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The value of the achieved synthetic measure 
depends from the amount and type of the 
variables accepted for study. It gives a 
comparative image in time-space system, 
enabling to indicate weaker and better areas 
of functioning of a unit. This knowledge may 
and should serve local authorities of a region 
to the assessment of the efficiency of 
development instruments and tools of 
financial economy used so far. 
Financial condition and the holdings 
connected with it, which is an important part 

of the culture of security of a given region, is 
shaped through the prism of own income, 
local taxes, subventions and investment 
expenses. In case of low spatial aggregations, 
one can come across a deficit of data, usually 
caused by the lack of representativeness of 
data, resulting from too small attempt of a 
study, or even lack of research appropriate for 
this area. The inference, therefore, should 
always be carried out with caution, and it is 
often worth basing the final evaluation on 
additional studies.   
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