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System of indices and the methodic of estimation of the quality of life of population of the municipal formation
The article examines theoretical and procedural bases of assessment, analysis and planning of the quality of life of population of the Russian Federation and Khabarovsk territory. The accounts of particular indices are given, and on their basis the integral indices of the life quality of population in 2008 in comparison with 2001 are made. 
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The improvement of the life quality of population, as the united integral criterion should become the main aim of the territory development under present-day conditions.  It should be noted  that the integrated assessment of the life quality of the municipality population is not only the analytical basis to  substantiate  the priorities of social and economic development, but it also serves as the systematic basis of the evaluation of the measures results  within the framework of the territories development programs. The generalized index of the quality of life can become the criterion of the plans realization effectiveness. 
For planning and developing the measures to improve the quality of life of the municipality population first of all it is necessary to estimate its actual state by the system of indices, and on the basis of the obtained assessments, using a social-planning approach, to construct the model of future social and economic development of the municipal formation or territory. The possibility of applying the quantitative methods of evaluating the life quality is the crucial point of evaluation, analysis and planning of the life quality of population for any territory. For the quantitative assessment of the life quality of Khabarovsk territory the measurements of twenty initial indicators in four groups have been accepted:

1. Reproduction of population, its health level; 
2. Welfare of population, employment; 

3. Social infrastructure; 
4. Education, culture, spirituality. 

The integral index of life quality (K) is calculated by the formula: 
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where аi – the weighting coefficients  of significance, they are determined on the basis of expert evaluations; 

Кi  – normalized unidirectional  generalized indicators of the life quality (table 2, column 1); 

n – a number of indices in the system used. 

The overall indices (Ki) are calculated on the basis of the system of particular indices by the formula: 
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where aij – weight coefficients of significance, they are determined on the basis of expert estimations; 

Kij – quality of life particular indices (table 2, column 2); 
m – number of indices in the component.

The overall indices characterize the contribution of one or another component of quality of life into the general assessment. Calculation data are given in table 5.
The value of a concrete particular index is determined by the ratio of the value of the objective indicator of life quality to its reference value:
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where 
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 – the  value of i, j calculated objective indicator of the quality of life (table 1, column 2); 
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– the value of i, j objective indicator of the quality of life, accepted as the reference. The average Russian values are accepted as the reference values of particular indices. The calculated data for Khabarovsk territory are presented in table 4.
In turn, the objective indicators of the quality of life are calculated on the basis of the statistical measurements, made by the Department of the State Statistics of the Russian Federation for Khabarovsk territory and by the Committee of State Statistics of RF for Russia. 
As an example, for the standardized unidirectional index of the quality of life K1 – “Reproduction of population, the state of its health”, the particular indices of the quality of life K1j (health of population,   migration of population, reproduction of population, mortality of population, public security) are calculated on the basis of the following objective indicators (table 1).
Because of the limited size of the article, the methods of calculation of particular indices and objective indicators by other overall indices and indicators are not given. Therefore the calculation of only one standardized unidirectional index of the quality of life is examined. The calculations of all other overall indices are given in the monograph by T.D. Makarenko [1]. The rates of the objective indicators change are given in Table 3. The procedure of the analytical estimation of the inter-temporal changes of the integral index of the life quality of Khabarovsk territory population was realized on the basis of the objective indicators dynamics within the period of 2001 – 2008, and it was also compared with the reference values, as such the mean Russian values of the objective indicators of the population quality of life were used. The aim of the study is, first, determination of the significance of diagnostics procedure of the accuracy of the municipal formation social and economic policy. Secondly, the substantiation of the possibility to use the proposed set of instruments as the procedure basis for the development of programs of the long-term development of the concrete territory. 

Table1
Formulas of the objective indicators calculation for the normalized unidirectional index of the life quality, К1 –
“Reproduction of population, the state of its health”

	Particular coefficients  K1j
	Formulas of the calculation of the generalized 

indicators 
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	1
	2

	1.1. Coefficient of the infant mortality:
	Кмс = 100 – Мс,
where Мс – infant mortality, ‰ (number of dead infants till 1 year, per 1000 born alive). 

	1.2. Coefficient of the migration population growth 
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where Чп – number of  arrived, pers.; 

Чв – number of those  left, pers.; 

Счн – average annual population size, pers.

	1.3. Coefficient of birth rate:
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where Чр – number of born per a year pers;

Счн – average annual population  size, pers.

	1.4. Coefficient of mortality:
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where Чу – number of dead persons per a year

Счн – average annual population size, pers.

	1.5. Coefficient of public security:
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where Чпр – number of registered crimes per 1000 inhabitants. 


In accordance with the developed procedure the calculation of the necessary indicators in 2001 – 2008 for Khabarovsk territory, and the calculation of the indicators of life quality for the Russian Federation were made for further comparison, studying of the growth rates and for comparative analysis. 

The following concrete nomenclature of the assessment indices of the life quality of the municipality population based on the basic groups of human needs, and, taking into account the principles of the construction of the indices system is proposed (table 2).

The presented nomenclature of the indices is full-scale. It includes four groups of indices for different trends, characterizing the quality of life of the municipality population. Each group contains five particular indices, which define each trend concretely. 
Table 2
Nomenclature of indices of the estimation of the quality of life of the municipality population
	Overall index Ki 
	Particular index  (Kij)
	Objective indicators  for index 

calculation (
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	1
	2
	3

	1.Reproduction of population , its health state
	1.1. Health of population
	1.1. Coefficient of the infant mortality;

	
	1.2. Migration of population
	1.2. Coefficient of the migration population growth;

	
	1.3. Birth rate of population
	1.3. Coefficient of birth rate;

	
	1.4. Mortality of population
	1.4. Coefficient of mortality;

	
	1.5. Public security
	1.5. Coefficient of public security.

	2. Welfare of population, employment
	2.1. Income of population
	2.1. Coefficient of material welfare;

	
	2.2. Housing of population
	2.2. Coefficient of  well-appointed  housing

	
	2.3. Employment of population
	2.3. Coefficient of  employment level;

	
	2.4. Consumer market
	2.4. Coefficient of the share of manufactured products  and catering per capita in monthly average nominal wage;

	
	2.5. Social security of population; 
	2.5. Coefficient of the population share of above living wage income.

	3. Social infrastructure
	3.1. Air pollution
	3.1. Coefficient of air pollution;

	
	3.2. Present housing conditions of population

3.3. Social infrastructure

3.4. New housing construction

3.5. Transport  services

	3.2. Coefficient of complex housing and communal services  supply;

3.3. Coefficient of complex social infrastructure supply;                          3.4. Coefficient of  the share of new housing construction per  capita;

3.5. Coefficient of transport supply.

	4. Education, culture, spirituality
	4.1. Education of population
	4.1. Coefficient of  population training coverage;

	
	4.2. Culture
	4.2. Coefficient of  culture development;

	
	4.3. Communication media
	4.3. Coefficient of  complex coverage with information infrastructure and communication service;

	
	4.4. Family relationship 
	4.4. Coefficient of family relationship stability;

	
	4.5. Socio-cultural communication
	4.5. Coefficient of socio-cultural communication.


Statistical statements are the base for calculating the objective indices. All of them should be expressed in the quantitative form. 

Table 3
Growth rates of the objective indicators of the life quality of the population of the Russian Federation and Khabarovsk territory
in 2001 – 2008
	№
	Indicators\years
	Rate of growth, %

	
	
	RF
	Khabar. Territory

	1
	2
	3
	4

	1.1.
	Coefficient of the infant mortality
	106.9
	107.8

	1.2.
	Coefficient of the migration population growth 
	99.7
	102.8

	1.3.
	Coefficient of birth rate
	123.2
	123.4

	1.4.
	Coefficient of mortality
	87.1
	95.2

	1.5.
	Coefficient of public security
	99.3
	84.5

	2.1.
	Coefficient of material welfare
	165.2
	129.1

	2.2.
	Coefficient of  well-appointed  housing
	124.1
	107.1

	2.3.
	Coefficient of  employment level
	100.9
	108.1

	2.4.
	Coefficient of the share of manufactured products  and catering per capita in monthly average nominal wage
	77.2
	87.1

	2.5.
	Coefficient of the population share of above living wage income
	121.7
	124.4

	3.1.
	Coefficient of air pollution
	126.7
	116.6

	3.2.
	Coefficient of complex housing and communal services  supply
	162.7
	107.6

	3.3.
	Coefficient of complex  social infrastructure supply
	101.4
	94.0

	3.4.
	Coefficient of the share of new housing construction per  capita
	207.2
	210.4

	3.5.
	Coefficient of transport supply
	51.4
	134.7

	4.1.
	Coefficient of population training coverage
	87.2
	83.1

	4.2.
	Coefficient of  culture development
	104.4
	105.6

	4.3.
	Coefficient of complex coverage with information infrastructure and communication service
	249.9
	308.6

	4.4.
	Coefficient of family relationship stability
	225.0
	223.1

	4.5.
	Coefficient of socio-cultural communication
	73.5
	98.7


Data of Table 3 testify the positive dynamics of the majority of objective indicators of the quality of life both in Russia as a whole and in Khabarovsk territory. In particular the data for objective indicators in 2001 and 2008 have been compared. Among them the anticipating growth rates in the objective indicators of the quality of life of population for Khabarovsk territory in the comparison with the average-Russian have been reached for the following indicators:  birth rate, coefficient of the population share of above living wage income, coefficient of the share of new housing construction per capita, coefficient of complex coverage with information infrastructure and communication service. In turn, the indicator characteristic of the coefficient of material welfare, considerably lags behind the analogous average-Russian indicator by growth rates (36.1%). 
In Khabarovsk territory the following objective indicators of the population quality of life  have negative dynamics: coefficient of mortality – 95.2%, coefficient of public security – 84.5%, coefficient of the share of manufactured products  and catering per capita in monthly average nominal wage – 87.1%, coefficient of complex social infrastructure supply – 94.0%, coefficient of population training coverage – 83.1%, coefficient of socio-cultural communication – 98.7%.
On the basis of the data in table 3 the dynamics of the particular indices of the quality of life of the Khabarovsk territory population in 2001 and 2008 (formula 3) and of the RF in 2008 was calculated. Particular indices, and their growth rate are represented in Table 4. 
Table 4
Particular indices of the quality of life of the Khabarovsk territory population in 2001, 2008 and their dynamics

	Index
	Particular index values (Kij)
	Weighting coefficients  (aij)

	
	Khabarovsk territory
	RF
	

	
	2001
	2008
	2008
	

	1
	2
	3
	4
	5

	1.1.Health of population
	0.957
	0.966
	1.010
	0.128

	1.2.Migration of population
	0.967
	1.005
	0.997
	0.278

	1.3.Birth rate of population
	1.049
	1.103
	0.975
	0.198

	1.4.Mortality of population
	0.967
	1.043
	0.917
	0.261

	1.5. Public security
	0.844
	0.670
	1.058
	0.135

	
	
	
	
	

	2.1. Income of population
	1.083
	0.790
	1.015
	0.089

	2.2. Housing of population
	1.078
	0.932
	1.021
	0.235

	2.3. Employment of population
	0.935
	1.007
	0.996
	0.223

	2.4. Consumer market
	0.720
	0.813
	0.893
	0.246

	2.5. Social security of population
	0.937
	0.956
	1.018
	0.207

	
	
	
	
	

	3.1. Air pollution
	5.928
	5.612
	1.366
	0.161

	3.2. Present housing of population
	0.163
	0.107
	0.414
	0.152

	3.3.Social infrastructure
	1.034
	0.959
	1.009
	0.177

	3.4. New housing construction
	0.414
	0.482
	0.747
	0.296

	3.5. Transport  services
	0.465
	1.218
	1.048
	0.214

	
	
	
	
	

	4.1.Education of population
	1.151
	1.066
	0.978
	0.147

	4.2.Culture
	0.748
	0.756
	1.007
	0.239

	4.3.Communication media
	0.769
	0.785
	1.088
	0.170

	4.4. Family relationship
	0.619
	0.861
	0.900
	0.170

	4.5. Socio-cultural communication
	0.702
	1.230
	1.041
	0.274


The analysis of data in table 4 shows that the majority of the particular indices of the quality of life of the Khabarovsk territory population in 2008 remained at the lower level than average in Russia. In Table 5 on the basis of the values of particular indices and weight coefficients the calculations of the total values of the overall indices of the quality of life of the population of Khabarovsk territory in 2001, 2008 and of RF in 2008 are given (formula 2). 

Table 5
Overall indices of the quality of life of the Khabarovsk territory population in 2001 and 2008 and of RF in 2008

	№
	Overall index
	Values of overall 

indices (Ki)
	Weighting 

coefficients (ai)

	
	Full name
	Abbreviation


	Khabarovsk territory
	RF
	

	
	
	
	2001
	2008
	2008
	

	1
	2
	3
	4
	5
	6
	7

	1. 
	Reproduction of population, its health level
	КВС
	0.965
	0.984
	0.982
	0.214

	2. 
	Welfare of population, employment
	КБЗ
	0.929
	0.896
	0.983
	0.169

	3. 
	 Social infrastructure
	КСИ
	0.740
	0.838
	0.907
	0.328

	4. 
	Education, culture, spirituality
	КО
	0.858
	0.895
	0.996
	0.289


On the basis of overall indices and the corresponding weighting coefficients the integral index value of the quality of life of the Khabarovsk territory population in 2001 and 2008 was calculated (formula 1): 
Khabarovsk territory, 2001:

KKht 2001 = 0.965∙0.214+0.929∙0.169+0.740∙0.328+0.858∙0.289=0.854; 


Khabarovsk territory, 2008: 
KKht 2008=0.984∙0.214 + 0.896∙0.169 + 0.838∙0.328 + 0.895∙0.289= 0.896; 

RF, 2008:
KRF 2008=0.982∙0.214+0.983∙0.169+0.907∙0.328+0.996∙0.289=0.962. 
As it can be seen in table 4 in 2008 all overall indices remained lower than the average-Russian value. But, the analysis of the overall indices of quality of life in 2001 and 2008 in dynamics makes it possible to reveal the favorable trend of their growth with exception of the second overall index, for it minor negative dynamics is observed. The greatest growth rate is characteristic of the overall index for the third block – “Social infrastructure” (113.3% = (0.838/0.740) *100%), that is explained by effective control of municipal formation. 

Thus, in spite of positive change, in 2008 the integral index of the quality of life of the Khabarovsk territory population increased by 5% in the comparison with 2001, and is 0.896, however, it remained below the level of the average-Russian value (0.962). 

The calculation of the integral index of the population quality of life on the basis of the overall indices, and the calculation of particular indices and indicators of the quality of life of the territory population, was realized by means of the computer program. Thus, by means of the above program it is possible to calculate the integral index of the quality of life of population for any territory of the Russian Federation and in any year, introducing only the base indicators values, which are available from the state statistics department of the region or Russian Federation as a whole. 
To plan and develop the measures for improvement of the quality of life of the municipality population it is necessary to estimate its actual state by means of the index system. 
The integrated assessment of the level of the municipality development on the basis of the system of the objective indicators of quality of life makes it possible to determine “weak points” (the lowest values of particular indices), in the nearest future the efforts should be applied to them first of all. Thus, the priority of the problems of the social and economic development of municipality is formed. 

It is necessary to note that the developed nomenclature of the quality of life indices, described above, corresponds to the following configuration of “the tree of objectives” of a municipality. The “tree of objectives” in particular for Khabarovsk territory is shown in pic.1.
“The tree of objectives” presented in the figure reflects the basic trends of the local self-guidance bodies activity to improve the quality of life of the population of the municipality within the framework of existing authorities. Every objective implies creation of qualitative conditions to satisfy any human needs. Each objective corresponds to its own particular index from the nomenclature of the quality of life, which characterizes (depending on the aim of estimation) the level of satisfaction of certain needs or a degree of the goal achievement. The nearer the particular indices and integral index values of the life quality to one the higher the level of satisfaction of needs or a degree of the goal achievement.
The selection of the priority goals of the municipality development is made on the basis of the determination of the particular indices values of the quality of life, and their forecast values. 
After calculation of the total particular indices values it is necessary to make their ranking from minimum  to  maximum, in accordance with it each goal from “the tree of objectives” will occupy its specific place in the list of the priority goals of the social and economic development of the municipality for the nearest period (one-two years). The selection of priority purposes for the long term is achieved on the basis of the forecast values of total particular indices. 
The result of this procedure will be formation of “the tree of objectives”. Further at the following stage of strategic planning the mechanism of realization of the formulated goals is developed, it also implies the determination of the sources of concrete measures financing. Thus, the local authorities should ensure financial support of their decisions. The problems of the municipality “development budget” formation are of special importance. Solution of these and other key problems for the municipality development specifies the necessity for the local authorities to know the value of the social and economic potential accumulated at the territory, tendencies and dynamics of its value changes and its use effectiveness. 
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Pic. 1. The tree of objections of social-economic development of the municipality 
The social and economic potential of municipal formation characterizes the possibilities of its development using the entire complex of territorial resources, special features of existing and long-term structure of its economy, geographical location in the interests of the local community’s quality of life improvement. The suggested system of the complex quantitative assessment of the quality of life of the Russian Federation territory population allows:
- To analyze more objectively the quality of life of the concrete territory population and compare with the indices of other territories and the Russian Federation as a whole. This qualitative analysis makes it possible to develop effective measures and constantly monitor the process of their implementation.
- To accomplish more reliable planning and prediction of the indices of the population quality of life and to accomplish constant monitoring of these indices dynamics.
- To use a system of the quantitative assessment of the population quality of life for development of strategy of social and economic development of the territory, in particular the strategy of the development of the Russian Far East until 2025, and after the correction of the Far East development program until 2018. 
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