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1. Introduction

It is generally recognised that development indicators are not the only markers of economical growth. Only the adequate evaluation of social factors will help to achieve rational application of resources in the development of economics and raise of the competitive ability of economics. In socially oriented economy the provision of the deserved living standard for all citizens becomes one of the basic development aims. Transformations in the economical and social sphere of such Central-Eastern Europe coutries as Latvia, Lithuania, Estonia, Poland, Romania, the Czeck Republic, Hungary and Slovenia during the last decades, their integration into the Europe Union, and also the influence of globalisation factors, demand the statistical evaluation and the development of the new research methodology. At the same time, underestimation of the significance of the living standard of the population can plunge into social tensity and population mistrust to national and regional authorities. In this connection, supplying administrative bodies of all levels and also country population with authentic information about processes, which take place in the social sphere in whole, and with the living standard in particular, become one of the most important tasks.

The research methodology is based on works of such autors as A.Smith (Смит А. 1993), J.M.Keynes (Кейнс 1999), W.Eucken (Ойкен  1995), L.Erhard (Эрхард 2001) etc. It is worth mentioning that evolution of economical theories shows the gradual transfer of emphasis from economical category “wealth” to “wellfare” and, further, to “living standard”. With this transfer the number of components increases and the system of above described categories becomes more broad, and also the emphasis is transferred from macro to micro level. The increase of the number of components and complexity of the concept of the living standard determines the evaluation of the living standard by constructing integral indicator. 
The author has also studied and summarised the worldwide experience in the sphere of constructing integral indicators of the living standard in publications of such authors as Becker G.S., Philipson Tomas J., Soares Rodrigo R. (Becker, Philipson, Soares 2003), Anielski M. (Anielski 1999, 2001), Estes R. J. (Estes  1990, 2003), Asheim Geir B. (Asheim Geir B. 2000), Miringoff, M. L. (Miringoff  2003)., Osberg L., Sharpe A. (Osberg, Sharpe  2001), Cobb C., Halstead T., Rowe J. (Cobb, Halstead, Rowe 2004), Hagerty, Michael R, Cummins, Robert A, Ferriss, Abbott L, Land, Kenneth, Michalos, Alex C, Peterson, Mark, Sharpe, Andrew, Sirgy, M Joseph, and Vogel, Joachim (Hagerty, Cummins, Ferriss, Land, Peterson, Sharpe, Sirgy and Vogel 2001), Dowell М. (Dowell 2009), S.Aivazyan (Айвазян 2001, 2002, 2003, 2005). Having analysed methods of estimating the living standard of above mentioned authors, it was decided that the most valid is Aivazyan’s method, which estimates the living standard as an integral characteristic, that is a special kind of convolution of evaluations of the most individual features and criteria of the analysed synthetic category.

The research hypothesis: alongside with the general tendency of increase of the living standard of CEE population, there exist significant quantitative and dynamical differences in the living standard of the population in different regions. 
2. Quantitative evaluation of the living standard of the population in CEE countries NUTS 2 regions in dynamics
In order to achieve empirical goals of our work, we will consider the category of the living standard in the following strategic approach: the living standard of the population of region is characterised by the income level, the occupation level, the level of security and free time, described by markers of birth rate, mortality rate, education, and also by the level of innovation potential of economics.

Figure 1

Hierarchical system of statistical markers, individual criteria and integral indicators of the living standard



Source: author’s design

Modelling the information research basis, it is necessary to fill in the common hierarchical system of markers (individual criteria) and integral indicators (see figure 1) with a concrete content (available statistical markers), specified for tasks, resolved in the present research, on the basis of the Eurostat data during 2000 - 2008 by NUTS 2 regions of Bulgaria, Estonia, Latvia, Lithuania, the Czech Republic, Poland, Slovakia, Rumania. As the result the following a priori selection of elementary statistical indexes was formed. After preparation of the research statistical basis the unification of initial statistical indexes was made by corresponding kinds of transformation. The selection of applied transformation depends on the type of analysed index: if the initial index is connected with the analysed integral feature of the living standard by the droningly increasing dependence, then 
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; if the initial index is connected with the analysed integral feature of the living standard by the droningly decreasing dependence, then 
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, where x min and x max — correspondingly, — are minor (the worst) and major (the best) values of the initial index during the studied period, but N=10 (Айвазян 2005, c. 26-27).

Further, a relatively small number of individual criteria, which play a determinant role in forming the corresponding integral indicator, was selected from each a priori selection. Therefore, the analysis of the multicollinearity of individual criteria of a priori indicators selection was made. Then, the most informative individual criteria were selected among the a priori selection indicators of each integral characteristic. As the most informative we will consider the selection in which the sum of coefficients of determination of the dependent variable by the explanatory variables is the maximal. (Айвазян  2005, c. 24-25). We will call this brief selection of markers a posteriori. 
In result there was defined the following a posteriori selection of individual criteria:

- demographical: infant mortality till the age of 1 year (number of deaths per 100 000 of population), studying in the age of 17 among the 17 years old population (% of 17 years old population);

- economical: household income: disposable income by purchasing power parity (PPP) per inhabitant, occupation in service (proportion of occupied above 15), occupied in science and technologies (% of economically active population); GDP in current market prices by PPP per region inhabitant; unemployment (% of economically active population);

- social: murder and violent death rates (number of cases per 100 000 of population), transportations of all kinds (number per person); free time (as a destimulant of the average amount of weekly hours of work on the principal job (full-time working day)).

Having made the factorial analysis of the indicators described above using the method of main components, we have received the first component with explained dispersion  in 59% (2000), 57% (2006), in 55% (2007). Consequently, we will make the calculation of the integral marker of the living standard by one first component as a linear convolution of a kind 
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 (Айвазян 2005  c. 30).

In the result we have constructed the integral indicator by NUTS 2 regions of studied regions (Table 1). 

Table 1

Integral Indicator Values of the Living Standard of Regions and Ratings of Regions by the Living Standard for 2000, 2003, 2007
	Country
	Codes
	NUTS 2 
	2000
	2003
	2007

	CESKA REPUBLIKA
	CZ06
	Jihovychod
	5,31
	6,11
	6,30

	
	CZ03
	Jihozapad
	5,36
	6,24
	6,45

	
	CZ08
	Moravskoslezsko
	4,87
	5,62
	6,11

	
	CZ01
	Praha
	7,93
	8,91
	9,37

	
	CZ05
	Severovychod
	5,18
	5,96
	6,17

	
	CZ04
	Severozapad
	4,87
	5,49
	5,84

	
	CZ02
	Stredni Cechy
	5,04
	5,89
	6,18

	
	CZ07
	Stredni Morava
	4,90
	5,70
	6,16

	EESTI
	EE00
	Eesti
	5,02
	5,50
	5,97

	LATVIJA
	LV00
	Latvija
	4,11
	4,83
	6,01

	LIETUVA
	LT00
	Lietuva
	5,24
	5,54
	6,78

	MAGYARORSZAG 
	HU10
	Kozep-Magyarorszag
	6,18
	7,12
	7,63

	
	HU21
	Kozep-Dunantul
	4,38
	4,95
	5,52

	
	HU22
	Nyugat-Dunantul
	4,76
	5,39
	5,93

	
	HU23
	Del-Dunantul
	4,42
	4,85
	5,44

	
	HU31
	Eszak-Magyarorszag
	3,87
	4,40
	4,85

	
	HU32
	Eszak-Alfold
	3,70
	4,56
	5,17

	
	HU33
	Del-Alfold
	4,00
	4,68
	5,45

	POLSKA
	PL11
	Lodzkie
	4,49
	5,06
	5,61

	
	PL12
	Mazowieckie
	5,26
	6,15
	6,93

	
	PL43
	Lubuskie
	4,38
	5,02
	5,60

	
	PL41
	Wielkopolskie
	4,52
	5,42
	5,80

	
	PL42
	Zachodniopomorskie
	4,55
	5,10
	5,83

	
	PL61
	Kujawsko-Pomorskie
	4,06
	4,84
	5,22

	
	PL63
	Pomorskie
	4,59
	5,28
	5,80

	
	PL62
	Warminsko-Mazurskie
	3,76
	4,75
	5,15

	
	PL51
	Dolnoslaskie
	4,52
	5,21
	5,91

	
	PL52
	Opolskie
	4,07
	4,87
	5,45

	
	PL21
	Malopolskie
	4,48
	5,03
	5,69

	
	PL22
	Slaskie
	4,32
	5,42
	6,07

	
	PL31
	Lubelskie
	3,98
	4,56
	5,28

	
	PL32
	Podkarpackie
	4,00
	4,45
	5,31

	
	PL34
	Podlaskie
	3,85
	4,55
	5,12

	
	PL33
	Swietokrzyskie
	3,86
	4,79
	5,07

	ROMANIA 
	RO21
	Nord-Est
	0,41
	0,95
	2,17

	
	RO22
	Sud-Est
	1,67
	2,15
	2,78

	
	RO41
	Sud-Vest Oltenia
	1,54
	2,05
	3,02

	
	RO42
	Vest
	2,22
	2,98
	3,45

	
	RO32
	Bucuresti - Ilfov
	4,37
	5,18
	6,50

	
	RO31
	Sud - Muntenia
	1,47
	1,77
	2,93

	
	RO12
	Centru
	2,06
	2,45
	3,22

	
	RO11
	Nord-Vest
	1,84
	2,43
	3,22

	SLOVENSKA REPUBLIKA
	SK01
	Bratislavsky kraj
	7,11
	8,01
	8,66

	
	SK03
	Stredne Slovensko
	4,12
	4,86
	5,10

	
	SK04
	Vychodne Slovensko
	3,53
	4,19
	4,73

	
	 SK02

	Zapadne Slovensko
	4,07
	5,00
	5,50


Source: author’s calculations 

For analysis of the growth rate of the living standard by regions it is convenient to use quintile groups of studied regions (Table 2).

Table 2
Average quintile values of integral indicator of the living standard in the period of 2000-2007
	
	2000
	2003
	2007

	quintile 1
	2,0
	2,6
	3,4

	quintile 2
	4,0
	4,7
	5,2

	quintile 3
	4,4
	5,0
	5,6

	quintile 4
	4,7
	5,4
	6,0

	quintile 5
	5,8
	6,7
	7,2


Source: author’s calculations
Regions of quintile 1 (2000) in average during 7 years have increased values of the living standard for 41%, of quintile 2 – for 23%, of quintile 3 – for 21%, of quintile 4– for 22%, of quintile 5 – for 19%. Thus, our hypothesis that the living standard in regions with the lower values increases faster, but in regions with the higher values – more slowly, that means the disproportion gets smooth, is confirmed by the fact described above. We will check this, using statistical tools.
3. Convergence
In empirical researches mainly two conceptions of convergence are used. They are interrelated, but they condition different effects of socially economical policy: β-convergence (Barro, Sala-i-Martin, 1991, 1992 p. 23-47) and σ-convergence (Sala-i-Martin 1996a p. 61-84, Sala-i-Martin  1996b p. 1019-1036, Islam  2003 p. 18-39). 

We have constructed the regression of the growth of the living standard since 2000 till 2007 onto its initial level in 2000, in which the dependent variable is the rate of growth, but the independent – the initial level of indicator. 

Table 3
Regression model
	
	Constant 
	β
	significance

	y=a+ βx ,

where y= ln(in2007/in2000), 

x=ln(in2000)
	0,916
	-0,928
	0,000


Source: author’s calculations 
Note: «in2007» - value of the living standard in 2007, «in2000» - value of the living standard in 2000.
From table 5 we can see the equation of the kind: ln(in2007/in2000)=0,916-0,928ln(in2000) and since β=-0,928<0, the hypothesis about β-convergence of regions by the living standard is proved. Thus regions with low values of the living standard increase the living standard faster, but regions with the higher living standard increase it slowlier. 

We will also clarify, if there is σ-convergence of studied regions by the living standard. 

The most general markers of variation are: variation swing R and standard deviation (see formulas below) (Литвинов  1999 p. 3-26): 
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We will use dependent variation indicators: swing coefficient 
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, constructed on the basis of the mentioned above (see formulas below): 
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 Table 4
Alteration of amplitude and variation coefficients of integral indicator by CCE countries NUTS 2 in 2000-2007

	Variation indexes 
	2000
	2003
	2007

	Amplitude coefficient, 
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	1,8
	1,63
	1,31

	2000 = 100% 
	100%
	91%
	73%

	Variation coefficient,
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	0,33
	0,31
	0,24

	2000 = 100% 
	100%
	94%
	73%


Source: author’s calculations 

It is seen from the table that during last 8 years “polarisation” of regions by the living standard has decreased a little, which is directly testified by the decrease of variation coefficient by 27%. Consequently, during the mentioned period the growth of the standard deviation did not surpass the growth of the value of the living standard, which means that the diversity in the living standard was equalized during the time period described above, which confirms σ-convergence of regions by the living standard.

The author has stated that in general the living standard increases, but there can be deviations (even significant) by regions. Regions with low values of the living standard increase their living standard faster, but regions with higher living standard increase it lower (β-convergence). Polarisation of the regions by the living standard has decreased (σ-convergence).
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Comments

1) NUTS 2 – nomenclature of territorial units for statistics of the 2nd level. NUTS 1 level regions: minimum population – 3 millions, maximum population – 7 millions, NUTS 2 level regions: minimum population – 800 000 millions, maximum population – 3 millions, NUTS 3 level regions: minimum population – 150 000 millions, maximum population – 800 000 millions (Regulation (EC) no 1059/2003).
2) Coefficient of determination – is squared Pearson’s correlation coefficient between two variables. It expresses the quantity of dispersion, common between two variables. The coefficient takes values from the interval [0;1]. The closer the value is to 1 the closer the model to empirical observations. 

3) Explained dispersion – the proportion of data variation, taken into consideration by the model. 
4) Variation - quantitative deviation of values of one and the same feature in separate units of the complex. The term “variation” has a Latin origin – variation, which means difference, alteration, diversity. 
5) The analysis of  tendencies  in the formation of the living standard in Central-Eastern Europe countries of NUTS 2 regions is made by the author in the frame of the project ESF 2009/0140/1DP/1.1.2.1.2/09/IPIA/VIAA/015  ”Atbalsts Daugavpils Universitātes doktora studiju īstenošanai“.
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