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Abstract—Improving the quality of life of the population is a 

goal of Russia’s social policy. An effective tool of social policy can 

be a well-grounded assessment of territorial differentiation. The 

dynamics of the divergence in the quality of life between regions 

most accurately characterizes the change in regional 

differentiation. Observing the behavior of single indicators of 

territorial differentiation over long intervals does not allow for 

unambiguous conclusions regarding changes in the 

differentiation of the observed objects. A more informative 

assessment of the territorial inequality of regions can be obtained 

using composite indices that integrate many individual 

indicators. The task of determining objective quantitative 

indicators of territorial differentiation requires the use of formal 

methods for constructing a composite index that do not use 

subjective assessments and rely on state statistics data. Using the 

author's methodology, the composite indices of the quality of life 

for Russia’s constituent entities for 2010-2017 were calculated 

based on the method of principal components for a series of 

observations. The behavior of the characteristics of the calculated 

composite index allows us to conclude that territorial inequality 

in the quality of life between Russia’s regions during the 

observed period decreases (the coefficient of variation decreases) 

with an increase in the average values of the indicator in the 

country as a whole. However, the gap in the quality of life of the 

population in Russia’s constituent entities and Federal Districts 

remains significant and requires competent management 

decisions to overcome. 
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I. INTRODUCTION

nequality of development is a feature that characterizes any 
large territorial system. (Inequality of development 
characteristic feature of any large territorial system.) The 
functioning of such systems cannot occur synchronously, 
since the parameters of large systems are characterized by 
great variability. Consequently, the difference in the level of 
socio-economic development of large regions is a natural 
phenomenon. However, too of a large gap in the 

characteristics of a population’s quality of life between 
different regions is a cause of increased social tension and 
additional economic problems. In particular, a significant gap 
in the quality of life of the territories leads to increased 
migration of qualified personnel to regions with a higher 
quality of life. Unilateral migration processes escalate 
economic regional asymmetry and a further the gap in quality 
of life between regions.  

Significant disproportions in socio-economic development 
and quality of life among Russia's regions leads to the collapse 
of a common economic space, to the strengthening of 
disintegration trends and are one of the main problems to 
solve in ensuring economic security in modern Russia. Such 
imbalances in development and quality, are named “a threat to 
the economic security of the country” by the “Economic 
Security Strategy of the Russian Federation until 2030”. 

Despite a significant number of studies devoted to 
territorial inequality [1-4], there is no consensus among 
researchers regarding the methodology and tools for 
diagnosing the territorial differentiation of regions. 

Meanwhile, an objective methodology for assessing the 
territorial inequality of Russia’s regions can be an effective 
tool for the timely diagnosis of acute economic and social 
problems. Further, such a methodology provides a tool for 
determining the directions of state support aimed at reducing 
regional inequality in socio-economic development and 
quality of life. In this regard, regional differentiation requires 
quantitative measurement, to which this work is devoted. 

II. PROBLEM STATEMENT

Usually, separate indicators are used to determine the level 
of inequality of territorial systems. Researchers most often use 
the coefficient of variation, the Gini coefficient, Theil index, 
Atkinson index, the cost of living, the cost of a fixed set of 
consumer goods and services in the region to quantify the 
territorial differentiation of the population's quality of life. For 
a quantitative assessment of socio-economic inequality in the 
regions, demographic and monetary indicators are also used: 
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fertility and mortality rates, gross regional product per capita, 
average wages per employee, etc. All indicators can be used to 
characterize regional inequality, however, over a long period 
the dynamics of a single indicator often looks rather bizarre 
and does not allow making unambiguous conclusions. 

 An illustration of this behavior of individual indicators is 
shown in Fig. 1. Fig. 1 shows the behavior of two indicators of 
territorial inequality: the gap in GRP per capita and the gap in 
average per capita incomes of Russian regions relative to 
2005. The indicator gap is defined as the ratio of the 
maximum indicator value to the minimum value. The data of 
state statistics were used - the statistical collection “Regions of 
Russia” for 2019. The gap in average per capita incomes, 
judging by the graph, is steadily decreasing. However, the 
indicator “Gap of GRP per capita” behaves completely 
differently: first it shows growth, then a decline, then 
fluctuations. The dynamics of this indicator does not have an 
unambiguous interpretation and the combined assessment of 
these two indicators is impossible. The graph does not allow 
for an unambiguous conclusion on the decrease or increase in 
territorial inequality. 

Fig. 1.  Behavior of two indicators of territorial inequality: the gap in GRP 

per capita and the gap in average per capita income of Russian regions relative 

to 2005 

III. RESEARCH METHODS

A more meaningful assessment of the territorial inequality 
of the regions of the Russian Federation can be obtained using 
complex indices that integrate many individual indicators. Let 
us consider the construction of a comprehensive assessment of 
the quality of a system of m objects, where each object is 
characterized by n features. For the i-th object at time t, the 
value of the composite index is determined by the formula. 
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where t = 1,…, T – is the observation interval, – is the 
value of the j-th index of the  i-th object at the moment t, – is 
the vector of weights of indicators for the moment t.  
Numerical characteristics   of objects are viewed on the same 
scale. This is usually the interval [0, 1]. Conversion of 
variables into a single scale takes into account the nature of 
the dependence of the variable with the system quality 
indicator according to the principle “the more, the better”. It is 
required to find the weights of indicators for each point in time 
to construct a composite system quality index. 

Weights can be obtained subjectively from a priori 
information (expert assessments, sociological surveys) as 
assessments of the importance (significance) of variables, or 
determined using objective (formal) methods from the 
available data. Most commonly to determine the weighting 
factors methods of multivariate analysis are used, in particular, 
the method of principal components [5-7]. 

The set task of determining objective quantitative 
indicators of territorial differentiation requires the use of 
formal methods for constructing a composite index that do not 
use subjective assessments and rely on a reliable, verifiable 
and reproducible information base. State statistics data are 
usually used as an information base. Errors in the data used 
can be one of the reasons for the insufficient quality of 
composite indices. The use of formal methods for determining 
the weight coefficients in the case of errors (distortions) will 
lead to a change in the calculated coefficients and an 
erroneous calculation of the composite indicator according to 
formula (1). The presence of a large number of errors in 
statistical data is noted by the authors [8-10]. Nevertheless, it 
is the state statistics authorities that provide data that best 
estimates the real parameters of socio-economic systems [10]. 

The best tool for obtaining an empirical summary of a 
dataset is principal component analysis (PCA) [11]. However, 
in practice, PCA is rarely used to determine the weights of 
composite indices. This is partly because the technique is 
difficult to explain to non-experts, and partly because the PCA 
weights (1) vary significantly over time. This circumstance 
contradicts intuitive ideas about the properties of the analyzed 
system. Another major point of criticism with the use of 
multivariate analysis methods to obtain the weights of 
composite indices is the lack of socio-economic interpretation 
of the resulting weights [12-14] and the instability of 
computed composite indices [15,16]. The author of this study 
proposed a modification of the PCA, which determines the 
weight coefficients (1) as characteristics of the structure of the 
evaluated system based on a number of observations [17,18]. 
The interpretation of weight coefficients as characteristics of 
the structure of a system solves one of the main problems in 
the construction of composite indices, when the expert 
assessment of the importance of a variable differs significantly 
from the calculated weights [15,16]. 

IV. FINDINGS

Improving and equalizing the quality of life of the 
population of Russia’s constituent entities is the goal of the 
state's socio-economic policy. The dynamics of the indicators 
of regional differentiation can be characterized by the behavior 
of the estimates of the quality of life of regions. To determine 
the indicator gap, it is necessary to calculate objective 
composite indices of the quality of life for Russia’s constituent 
entities for series of observations using a single method. 

Composite indicators of the quality of life of Russia’s 
constituent entities for 2010-2017 were calculated using the 
author's methodology based on the method of principal 
components [17,19]. To calculate the composite indicators of 
quality of life, 37 indicators proposed in the study [20] were 
used. This set of indicators has been repeatedly used by 
various authors to determine the composite indices of the 
quality of life in Russia’s regions. The values of the variables 
are taken from the Rosstat reference books “Regions of 
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Russia”. The computed composite indices are scaled down for 
ease of comparison. Namely: for the first year, the minimum 
computed value of the composite index is 1, and the maximum 
is 100. 

Analyzing the obtained results, it can be stated that in the 
country as a whole and in each of its constituent entities, a 
steady growth of the calculated indicator is observed. Table I 
shows the average values of the indices of the quality of life of 
the population in general for the Russian Federation and 
federal districts. The indicator demonstrates steady growth for 
all federal districts; however, the values of the integral 
indicator of the quality of life in federal districts differ 
significantly. In 2010, the ratio of the maximum value of the 
indicator to the minimum was 2.6, in 2017  – 1.8. 

The values of the integral indicator of the quality of life 
also differ within each federal district. This difference is well 
illustrated by the coefficient of variation cvar . Table II shows 
the values of the coefficients of variation of the calculated 
indices of the quality of life in Russia’s constituent entities as 
a whole in Russia and federal districts. This indicator shows a 
decrease for all constituent entities of the Russian Federation 
as a whole - the coefficient of variation decreases from 0.39 in 
2010 to 0.25 in 2017. The decrease was about 36%. The 
coefficient of variation demonstrates a decrease in all federal 
districts, which indicates a decrease in territorial 
differentiation within each of the federal districts. The greatest 
differentiation in the quality of life of the population of the 
federal districts in 2017 is observed in Siberia (cvar  = 0.24) and 
the Far East (cvar  = 0.26), where the economy of raw materials 
prevails. However, it is these federal districts that 
demonstrated the maximum rates of decrease in territorial 
inequality within the district: in the Siberian FD and the Far 

Eastern FD, this decrease was 48.9% and 39.5%, respectively. 
The smallest differentiation of the entities of the federal 
district in terms of quality of life was observed in 2017 in the 
North Caucasian FD (coefficient of variation cvar  = 0.08), the 
decrease was 20.0% over the observation period. The leader in 
equalizing the quality of life within the federal district is the 
Volga Federal District, where the coefficient of variation for 
the period under review has almost halved. 

Fig. 2 shows the change in three characteristics of the 
calculated quality of life index for Russia’s constituent indices 
as a whole in the country relative to 2010. The average value 
of the quality of life index in the period under review is 
growing, while the standard deviation of the index and the 
coefficient of variation, which characterize territorial 
inequality in the quality of life in the country as a whole, are 
decreasing. 

 

Fig. 2. Changes in the characteristics of the quality of life of the population of 

the Russian Federation as a whole across the country relative to 2010 

TABLE I. AVERAGE VALUES OF THE INDICES OF THE QUALITY OF LIFE OF THE POPULATION OF THE CONSTITUENT ENTITIES OF THE RUSSIAN FEDERATION 

Region 2010 2011 2012 2013 2014 2015 2016 2017 

Russian Federation 44.5 48.5 51.8 53.2 54.3 57.0 59.6 61.0 

Central Federal District 49.1 52.8 56.3 57.3 58.1 60.2 62.5 63.8 

Northwestern Federal District 43.8 48.8 54.0 55.1 56.7 57.8 60.3 60.4 

Southern Federal District 53.0 56.4 58.5 60.1 61.0 63.4 67.0 69.0 

North Caucasian Federal District 70.2 71.1 73.0 74.5 76.1 78.8 81.2 84.1 

Volga Federal District 42.5 46.7 50.4 51.5 52.0 55.6 59.3 60.2 

Ural Federal District 51.6 54.6 57.6 58.2 59.1 61.1 63.2 64.9 

Siberian Federal District 30.4 35.2 37.4 39.4 39.2 43.1 46.2 48.0 

Far Eastern Federal District 27.0 31.6 35.5 37.8 40.8 42.8 45.8 47.0 

TABLE II. VALUES OF THE COEFFICIENTS OF VARIATION OF THE INDICES OF POPULATION LIFE QUALITY OF THE SUBJECTS OF THE RUSSIAN FEDERATION 

Region  2010 2011 2012 2013 2014 2015 2016 2017 

Central Federal District 0.39 0.34 0.31 0.29 0.29 0.27 0.25 0.25 

Northwestern Federal District 0.35 0.32 0.28 0.28 0.28 0.26 0.22 0.23 

Southern Federal District 0.39 0.33 0.28 0.28 0.25 0.24 0.23 0.23 

North Caucasian Federal District 0.16 0.14 0.15 0.13 0.12 0.12 0.11 0.10 

Volga Federal District 0.10 0.08 0.07 0.06 0.05 0.05 0.07 0.08 

Ural Federal District 0.25 0.20 0.19 0.17 0.18 0.15 0.13 0.13 

Siberian Federal District 0.27 0.25 0.25 0.24 0.26 0.25 0.25 0.25 

Far Eastern Federal District 0.47 0.36 0.38 0.31 0.34 0.29 0.27 0.24 

Central Federal District 0.43 0.32 0.29 0.30 0.28 0.29 0.29 0.26 

 

These indicators may demonstrate a different nature for individual federal districts. Fig. 3 shows the change in these 
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parameters relative to 2010 for two federal districts: the Ural 
Federal District and the North Caucasian Federal District. For 
the Ural FD, the nature of the variability of quality of life 
indicators within the district largely coincides with the 
national one. In this case, we can talk about a decrease in 
regional differentiation in the quality of life within the district 
throughout the observation period. For the North Caucasian 
Federal District, the variability of the quality of life indicators 
is non-monotonic and the regional differentiation in the 
quality of life of the population within the district increases 
after 2014. 

 

Fig. 3. Changes in three characteristics of the quality of life of the population 

of the Russian Federation for the Ural and North Caucasian Federal Districts 

relative to 2010 

V. CONCLUSION 

For an effective social policy, it is important to know the 
quantitative characteristics of the dynamics of social 
development. A well-founded assessment of the territorial 
differentiation of the Russia’s regions can be an effective tool 
for social policy. Improving the quality of life of the 
population is the goal of the state's socio-economic policy. 
Therefore, it is the change in the gap in the quality of life for 
the regions that most accurately characterizes the dynamics of 
indicators of regional differentiation. Observation of the 
behavior of single indicators of territorial differentiation over a 
long interval does not allow for unambiguous conclusions 
regarding changes in the differentiation of the observed 
objects. A more informative assessment of the territorial 
inequality of the regions of the Russian Federation is provided 
by composite indices, which integrate many separate 
indicators into a single value. The task of determining 
objective quantitative indicators of territorial differentiation 
requires the use of formal methods for constructing a 
composite index that do not use subjective assessments and 
rely on state statistics data. 

The technique in the proposed study is the author's 
modification of the principal component method for a series of 
observations. With the help of the author's method using state 
statistics data, complex indicators of the quality of life of the 
population of the constituent entities of the Russian Federation 
were calculated for 2010-2017. The behavior of the 
characteristics of the calculated composite index allows us to 
conclude that territorial inequality in the quality of life for the 
observed period decreases (the coefficient of variation 
decreases) with an increase in the average values of the 
indicator in the country as a whole and in each of the federal 
districts. However, the difference in indicators characterizing 

the quality of life between the subjects and federal districts 
remains significant, which requires competent management 
decisions to overcome. 
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