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DEVELOPING AN ALGORITHM FOR RAPID ASSESSMENT
OF LIVING STANDARDS AND QUALITY OF LIFE
OF THE POPULATION IN THE REGION

M.A. LESNICHAYA, O.A. KOLCHINA, E.V. PAHOMOV

Abstract. The article presents the rapid assessment methodology that allows analysts
to carry out qualitative monitoring of the living standards of the population using a
wide range of methods for statistics processing (factor analysis, cluster analysis, dis-
criminant analysis, method of combining indicators of different dimensions). This
methodology is characterized by the high speed of mathematical calculations, avail-
ability to users with different skill levels and universal applicability to various study
objects. The rapid assessment method is intended for screening the living standards of
the population and activity quality of the territorial authorities, taking into account a
different set of indicators. This article offers the author’s indicator system for assessing
the living standards and quality of life of the population. The methodology algorithm
describes flowcharts of the index method for combining statistical observations of dif-
ferent dimensions, which make it possible to automate the process of territory ranking.
The study covers 12 urban districts and 43 municipal districts of Rostov Oblast. The
methodology described in the article will help eliminate a subjective factor while
monitoring, rationally distribute financial resources allocated annually by the authori-
ties to support programs for socio-economic development of the territory, increase the
economic efficiency and implementation speed of innovative projects that have a direct
impact on the living standards and quality of life of the population.

Keywords: living standards, variable reduction, clustering, discriminant analysis,
ranking.

INTRODUCTION

According to the Strategy of Spatial Development of the Russian Federation for
the period up to 2025 (approved by the Order of the Government of the Russian
Federation dated February 13, 2019 No. 207-p), the priority development trend is
to ensure the sustainable and balanced spatial development of the Russian Federa-
tion aimed at reducing interregional differences in the living standards and quality
of life of the population, accelerating economic growth and technological devel-
opment, and ensuring the national security of the country. In order to achieve this
goal, the authorities need to direct their management measures at the solution of
long-standing and most urgent problems connected with social inequality and
high levels of poverty. A real decrease in these indicators is the main criterion for
socio-economic progress of the Russian Federation and its subjects.

In this regard, it becomes necessary to develop and implement a scien-
tifically grounded concept of improving the living standards and quality of life.
This concept, first of all, should be based on an effective system of mathematical
assessment methods, allowing to form an information and analytical platform for
supporting the management decisions based on various data sources. This article
tries to achieve the objective by developing a universal algorithm for rapid
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assessment intended to screen the living standards of the population and quality of
the territorial authorities’ activities, taking into account a different set of
indicators and system analysis methods. 12 urban districts and 43 municipal dis-
tricts of Rostov Oblast were selected as a study object, because Rostov Oblast has
implemented a successful practice of “Building a regional poverty profile” aimed
at identifying poor citizens (the practice was supported by Lipetsk Oblast, the Re-
public of Sakha, Novgorod Oblast) [https://smarteka.com/practices/ vyavlenie-
maloimusih-grazdan-s-maksimal-nojdekompoziciej-harakteristik-maloimusih. ].
The proposed rapid assessment method will enhance this service prospects
accumulating the data not only by category of poor citizens, but also on a number
of key indicators (investments, level of consumption possibilities, level of digi-
talization, number of middle class representatives, etc.) influencing on increasing
the living standards and quality of life of the population.

BLOCK DIAGRAM OF RAPID ASSESSMENT OF THE LIVING STANDARDS
AND QUALITY OF LIFE OF THE POPULATION

Modern methods for assessing the living standards of the population refer to the
complex systems which are difficult to be formalized. They are mainly based on
an expert approach, inaccurate description and measurement errors. These all
significantly distort the study results. The developed method for rapid assessment
has a number of advantages, because it accumulates various system analysis
methods complementing each other and allowing to avoid the data assessment
subjectivity. In the context of global digitalization this method provides a
decision-maker with an objective information base for the implementation of
strategic decisions in a short period of time.

FORMATION OF INDICATOR SYSTEM

The first stage of rapid assessment deals with development of an indicator system
based on collection, systematization, analysis of quantitative and qualitative in-
formation at the level of empirical indicators. The indicator system should be as
complete as possible, taking into account all input and output elements to avoid
distortion in the relationships between the model parameters. As data processing
is carried out in the information system with a complex of system analysis meth-
ods, the number of data can be maximum, because the obtained results will be
interpreted in an easier way and errors will be minimal. Due to the fact that many
factors influence on the living standards and quality of life of the population, and
depending on a time lag, some of them may have a random nature, it is more ap-
propriate to consider this impact through stochastic processes, which will reveal a
trend in the assessment indicators.

When forming an author’s indicator system of the living standards and qual-
ity of life in the municipalities of Rostov Oblast, the work of N.V. Zubarevich
(Faculty of Geography, Moscow State University) “Assessment of the quality of
life index” was used, the analysis of the methodology of the British research cen-
ter The Economist Intelligence Unit (analysis division of The Economist), The
Legatum Prosperity Index (LPI) and the City Development Index (CDI) [N.V.
Zubarevich 2019] were also taken into account. The analyzed methods and indi-
ces have their indisputable advantages. However, they have a major disadvantage,
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namely, they have no indicators reflecting the development and implementation
level of digital technologies, which have a significant impact on the living stan-
dards and quality of life of the population (Fig. 1). During the pandemic, these are
digital technologies that made it possible for people to continue working,
communicate with their loved ones and provide themselves with essential goods.
The digital technologies allowed people who have temporarily lost their jobs to
learn the skills of remote work and new professions, allowed small businesses to
increase their profits by using online platforms with an unlimited number of con-
sumers, etc. The proposed indicator system meets modern realities and new

challenges. The author’s indicator system is presented in Table 1.

Stage 1 [ Input of initial data |

No Development of the author's system of

Using the existing scorecard .
indicators

|
|
|
| v
I
I

Construction of regression equations characterizing the dependence of the levels of the series on the time
variable by the method of analytical alignment

Stage2 | Normalization of indicators using the Z-matrix of factor analysis |
V¥ Yes
[ Reducing the number of variables (data reduction) using the method of factor analysis |
¥ Yes
Determination of the structure of relationships between variables, identification of latent indicators and the
degree of influence of variables on the object of research by the method of principal components (factor
analysis)

Classification of territorial entities according to the standard of living of the population, using
agglomerative and iterative methods of cluster analysis

No No No

Stage 3 | . Assessment of the quality of classification by the method of discriminant analysis |
Yes Yes Yes Yes

Territories with ai
average standard of
living

Areas with a low

high standard of standard of living

living

<>

Ranking of territorial entities by the standard of living of the population Iq-

ON

Fig. 1. Algorithm for the author’s assessment of the living standards and quality of life of

the population
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Table 1. The author’s indicator system for assessing the living standards and
quality of life of the population

Income of the population Human potential

Average monthly salary of one employee.
Unequal degree in distribution of income Number of the young adults.
of the population. Education level.

Poverty level of the population. Life expectancy.
Consumption possibilities of the population. | Air pollutant emissions
Savings rate

Socio-economic indicators in the territory Digitalization

Number of legal and other persons, who
Migration inflow (+), migration outflow (-). | have a key of an enhanced qualified

Local budget surplus (+), local budget electronic signature.

deficit (-). Rendering of public and municipal

Crime rate. services through Multifunctional Public

Level of registered unemployment. Services Centers (MPSCs).

Investment amount Proportion of the population using the
Internet

For a deeper analysis of statistical data, the rapid assessment methods
accumulate indicators over several years to build up time series using the
analytic method of fitting constants, as the change in levels of time series is
expressed by certain mathematical functions and the rules are set in such a
way that the series value is predicted quite accurately. This improves the
quality of the study results.

GROUPING OF VARIABLES AND CLASSIFICATION OF THE STUDY
OBJECTS

Grouping the diverse data into homogeneous populations classified according to
the certain rules, taking into account their characteristic features. The first stage of
assessment involves the developing an indicator system and identifying depend-
encies between the indicators. As many elements, which give a complete picture
of the study object, influence on the living standards and quality of life of the
population, they must be aggregated into groups of indicators which will strongly
correlate with each other. In order to achieve our objective, the second stage of
assessment involves the factor analysis, which is a set of sequential actions aimed
at accumulating indicators that form a set, called factors. The factor analysis is
used to minimize the number of independent values, detect correlation signs and
latent (hidden) indicators, and allows to normalize the data, that is necessary for
further research. The factor analysis put variables into a linear set of F-factors
with minimum errors for the best representation of X :

P
X;=2ayFg+U;,
k=1
where Fy, k=1,2,... are latent indicators, p are common factors, a; values are
called factor loadings, and U o J= 1,2,...m, are specific factors.
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The object for transformation in factor analysis is a variance-covariance ma-
trix, consisting of X data array. The result of these data compression is a reduced
correlation matrix, i.e. the matrix is decreased in dimension, but not the data [Ful-
vio Castellacci 2018, J. Langford 2005]. The factor analysis conducted by the
principal component method will result in the cumulative variance presented in
Table 2 and in the rotated component matrix obtained by rotation method: Vari-
max rotation with Kaiser normalization shown in Table 3.

To implement the principal component analysis, it is necessary to normalize
the indicators upon standard deviations. The Z matrix based on the initial data is
defined as follows:

where Sj is a standard deviation, j=1,2,....m; i=1,2,...,n, X; is an average

value of the j-th feature to normalize the indicators is necessary for the further
research.

Table 2. Explained variance

e v . Extraction sums Rotation sums
Initial eigenvalues . .
of squared loadings of squared loadings
Total Variance,Cumula- Total Variance,| Cumula- Total Variance, Cumula-
% tive, % % tive, % % tive, %

4241 | 41375 | 47,124 | 4241 | 41,375 | 47,124 [3,658 | 40,642 | 40,642
1,975 | 15,579 | 69,066 | 1,975 | 15,579 | 69,066 |2,146| 23,849 | 64,492
1,559 | 12,357 | 86,393 | 1,559 | 12,357 | 86,393 | 1,971 21,901 | 86,393
1,452 | 11,464 | 75,856 | 1,379 | 11,464 | 75,856 | 1,379 | 19,257 | 75,856
0,852 | 9,464 | 55856

o|w|&| Wiy —| Component

999 299 999 299 295 999 999 295 999

The values exceeding one indicate that highly correlated indicators are
classified upon four factors (indicators of the total variance F1 “Population in-
come” — 41,375%, F2 “Socio-economic indicators” — 15,579%, F3 “Human
potential” — 12,357%, F4 “Digitalization” — 11,464%).

The factor analysis results (the rotated Z matrix generated by rotation
method: Varimax rotation with Kaiser normalization) are shown in Table 2,
which confirms that the indicators are classified upon four factors.

Table 3. Results of rotated matrix (generated by rotation method: Varimax
rotation with Kaiser normalization)

. Factor
Coefficient name Fi 2 3 ¥4
Poverty level of the population (VAR00003) 0,851 0,093 0,351 0,258
Unemployment rate (VARO00009) 0,063 0,728 0,289 0,059
Level of education (VAR00012) -0,133 | 0,041 0,909 | 0,123
Proportion of the population using the Internet | 0,231 0,089 | 0,153 | 0,658
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The Table shows that the poverty level of the population strongly correlates
with the first factor, its factor loading is 0,851, the unemployment rate tends to the
second factor with the factor loading of 0,728, the education level indicator has
the factor loading of 0,909, which clearly indicates a correlation with the third
group of factors, as the loading on other groups is very low, the proportion of the
population using the Internet will be referred to the fourth factor with the loading
of 0,658.

Another important feature of the factor analysis is that factor loadings indi-
cate not only belonging to a particular group, but also reflect the impact of indica-
tors as a whole on the system or factors. This is graphically represented in the fol-
lowing form (Fig. 2).

Poverty Factor
level of the 1(F1)
population 0,851
1
Crimerate Unemploy 0,5 Factor
ment rate 2(F2)
0,728
Proportion
)o‘jrlr:te;on Level of Factor Factor
Ius!ing e education 4(F4) 3(F3)
Internet 0,658 0,909

Fig. 2. Influence of variables or factors including factor loading

This advantage makes the factor analysis more attractive increasing the study
objectivity, because there is no need to use an expert approach. This fact is also im-
portant when assessing the living standards and quality of life of the population.

The third stage of the algorithm involves the classification of municipalities
according to the living standards of the population. Rostov Oblast is characterized
by a high degree of differentiation in the development of its municipalities, there-
fore, the regional authorities need to solve a difficult task, i.e. to remove the exist-
ing differences not only in terms of socio-economic development, but also in the
living standards of the population. For these purposes, first of all, they are to have
a mathematical apparatus and verified system of indicators (the first and second
stages of the rapid assessment), which make it possible to qualitatively classify
the territory into groups close in the development indicators. In our opinion, the
clustering methods, which are included in rapid assessment, namely, the iterative
k-means method and seven hierarchical agglomerative methods deal well with
this task.

The cluster analysis is a mechanism consisting of a set of methods and vari-
ous similarity measures allowing to classify the variables X;,X,,...,X,,. The

main task of cluster analysis is to aggregate the groups of similar indicators,
called clusters (clumps, groups, bundles). Past research experience allows us to
conclude that the iterative k-means method gives the qualitative classification re-
sults. Its disadvantage is that a decision-maker needs to set a number of clusters
on his own, and the hierarchical agglomerative methods do not require this
[LL.D. Mandel 1988, S.A. Ayvazyan 1989, T. Hastie, R. Tibshirani, J. Friedman
2009]. The cluster analysis results are visually presented either in scatter diagrams
or in dendrograms, Fig. 3.
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Fig. 3. Cluster analysis results presented in graphical form

Therefore, you may use all hierarchical agglomerative methods with all
similarity measures to determine the number of clusters and their structural
content, and then carry out the iterative k-means clustering, although the
procedure is cumbersome, but with minimum errors.

As an example, the adjacency matrix with results of clustering of municipali-
ties in Rostov Oblast is presented below. The calculations have shown that the
most effective of the agglomerative metric classifiers are the “intragroup connec-
tions” and “Ward’s method”. The Table shows that classifying into five clusters is
an optimal solution. The numbers indicate the administrative territorial units of
Rostov Oblast [M.A. Lesnichaya, O.A. Kolchina, H.A. Kondzharyan 2019].

Table 4. Adjacency matrix of clustering results

21,11,

2 Distance
% Euclidean Esqlll.adr ed Blizk (%listance Minkowski
§ distance (;Cl ean (Manhattan distance

istance distance)

1) 10, 48, 22, 35,

o0 47,18, 13,40, 53, [1)10,48,22,35,47,18,
g 29,30,7,23,31 38,54,
g 2)28,39,8,25,3, [24,30,7,29,13,40,53,
2 & Contagion Contagion 2, 44, 46, 54, 38, 26,34,51,55,31
28 effect effect 26, 51,34, 45,50, [2)8,39,25,28,3,45,50, ***
g > 52, 55 52,2,44,46
g 3) 1,20 3)1,20
o 4)15,27,49.41,14,42 4)15,27,49,41,1

,50,52,2,44,46
3)17

Intragroup connections

1

1)10,48,22,41,35,
47,18,38,54,51,55
2)8,39,25,28,3,45

4)1,2026,34,13,4
0,53,7,29,30,24,3

1)10,48,22,41,35,4
7,18,38,54,31
2)13,40,53,7,29,
30,24
3)26,34,51,55,1,20
4)8,39,25,28,3,45,
50,52,2,44,46

1)10,48,22,41,35,47
,18,38,54,31,13,40,
53,7,29,30,24,26,34
,51,55
2)1,20,8,39,25,28,3,
45,50,52,2,44,46
3)15,27,49,12,14,42

4)5,23,36

1)10,48,22,35,47,18,
38,5431
2)13,40,29,7,30,53,2
4,26,34,51
3)16,43,9,19,6,4
4)14,42,21,32,15,49,
27,41,11,33,12,37
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The iterative k-means clustering results are presented in Table 5.

Table 5. K-means clustering results

Observation Cluster Distance Observation Cluster Distance
number number
1 1 12,615 29 4 4,632
2 2 6,305 30 5 4,995
3 1 4,486 31 4 9,098
4 3 8,575 32 3 5,365
5 2 4,515 33 3 4,798

The k-means method is convenient and very easy to interpret the results. The
Table shows that each observation is assigned its own cluster number depending
on the distance, then an expert should structurally fill the groups. Observations
present a study object. In our case, these are the municipalities of Rostov Oblast.
The invaluable advantage of A-means method is the classification quality [Roberta
Comunian and Lauren England 2019]. However, even such a voluminous classifi-
cation procedure, including all agglomerative and iterative methods, does not ex-
clude measurement errors, therefore, at the next stage, it is necessary to assess the
resulting typology.

CLASSIFICATION QUALITY ASSESSMENT

It is advisable to use the discriminant analysis with Mahalanobis distance and
Wilks lambda while assessing the obtained clustering results. This method has
revealed the municipalities that were gathered into a different cluster by mistake.
If we consider the discriminant constructing algorithm, it will represent the identi-
fication of a variable that causes the greatest differences among the observations
[L.D. Mandel 1988, S.A. Ayvazyan 1989, T. Hastie, R. Tibshirani, J. Friedman
2009]. The results of discriminant analysis of the municipalities in Rostov Oblast
are presented in Table. 6.

Table 6. Discriminant analysis results

Senior group
Case | Factor Predicted Squared Mahalanobis
number | group P(D>d | G=g) | P(G=g | D=d) distance
group to the centroid
p daf
1 1 1 0,873 3 0,825 1,378
2 1 [H* 0,628 3 0,753 4,521
3 2 2 0,542 3 0,513 1,617
4 3 2 0,758 3 0,423 2,251

In the sample for each group of observations, the point position is deter-
mined in multidimensional space. This point is an average value for all variables,
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i.e. centroid groups. Then, for each observation, the squared Mahalanobis distance
from a group centroid is calculated. The closer the observation is to the set, the
more minimum the Mahalanobis distance is to it (the observation is classified cor-
rectly). The “Predicted group” column (Table 6) has a mark “**”, indicating an
incorrectly assigned variable to the set. The results of discriminant analysis can
also be presented in a classification matrix containing the number of variables
located on the matrix diagonal, i.e. correctly classified and those that do not be-
long to their classes. When conducting the research, assessing the quality of the
resulting classification is necessary, because the observations represent the spe-
cific municipalities, groups of people, who, due to measurement errors, may re-
ceive less financial assistance, therefore any errors in this area are critical and un-
acceptable. The clustering results on the living standards of the population of
Rostov Oblast with the use of discriminant analysis are presented in Table. 7.

Table 7. Results of clustering of municipalities in Rostov Oblast

Clusters Municipalities of Rostov Oblast

Cities: Rostov-on-Don (53), Volgodonsk (46), Taganrog (54), Gukovo (47),
Zverevo (49)

Cities: Azov (44), Bataysk (45), Shakhty (56), Donetsk (48),
Novocherkassk (51), Kamensk-Shakhtinsky (50)

Aksaysky (2), Ust-Donetsky (39) Districts, Kamensk-Shakhtinsky (50),
Remontnensky (32), Proletarsky (31), Neklinovsky (26), Tatsinsky (38)
Cluster 3 Districts, Novoshakhtinsk (52), Morozovsky (24), Volgodonskoy (8),
Bagayevsky (3), Oktyabrsky (28), Vesyolovsky (7), Krasnosulinsky
Districts (18), Zimovnikovsky District (13)
Belokalitvinsky (4), Verkhnedonskoy (6), Dubovsky (9), Zavetinsky (11),
Kasharsky (16), Kuybyshevsky (19), Rodionovo-Nesvetaysky (33),
Sholokhovsky (43), Martynovsky (20), Azovsky (1) Yegorlyksky District (10),
Zernogradsky District (12), Kagalnitsky (14), Kamensky (15),

Cluster 1

Cluster 2

Cluster 4 |\ fatveyevo-Kurgansky (21), Millerovsky (22), Oblivsky (27), Tsimlyansky (41),
Chertkovsky (42) Districts , Orlovsky (29), Salsky (34) Districts, Peschano-
kopsky (30), Semikarakorsky (35), Myasnikovsky (25), Tselinsky
Districts (40)
Cluster 5 Bokovsky District (5), Milyutinsky District (23), Sovetsky District (36),

Tarasovsky District (37), Konstantinovsky District (17)

The municipalities of Rostov Oblast were accumulated in 5 clusters with dif-
ferent living standards of the population from a higher (cluster I) to a lower one
(cluster V), that makes it possible for the authorities to distribute financial re-
sources more efficiently, support various categories of the population and develop
programs for improving the living standards, taking into account the specifics of
the territories included in different clusters.

RANKING OF TERRITORIAL ENTITIES

The final stage of rapid assessment is to determine a place of the studied territory
in terms of the living standards of the population in the overall ranking of ad-
ministrative-territorial entities using the index method of ranking statistical ob-
servations [M.A. Lyamina 2008]. This algorithm is presented in the flowchart (a
program in the VBA language is developed) in Fig. 4.
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Fig. 4. Flowcharts of the index method algorithm for ranking statistical observations

The method essence is to form an equal range scale of real values of the
investigated statistical observations from a minimum indicator to a maximum one.
Each range is assigned a rank which corresponds to the interval number. By
means of a graduation scale, the ranks are summed up, forming an integral
indicator. This, on the one hand, will allow to include the maximum set of
variables in the assessment system, and, on the other hand, based on the author's
indicator system, to make a scientifically grounded rating of administrative-
territorial entities.

Ranking is an important stage of monitoring, as it helps evaluate the effec-
tive activities of the authorities both in the field of improving the living standards
of the population and in other areas, using a rather simple mechanism.

DISCUSSION

According to the UN and other public organizations, Russia lags significantly be-
hind the leading countries of the world in various integral indicators of quality of
life. Therefore, the problems of studying the characteristics of the living standards
and quality of life of the population are significant in modern economic theory,
and it becomes especially urgent to develop an effective tool for their
comprehensive assessment.

A theoretical study of the quality of life was begun in the 1860s in
economically developed countries. A significant contribution to defining the
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“quality of life” category as a multifaceted concept of modern social progress was
made by famous foreign scientists, such as A. Toynbee, D. Bell, J. Galbraith, R.
Aron, H. Kahn, A. Viner, H. Marcuse, and E. Fromm.

The economic aspects of the living standards and quality of life of the
population are considered in the works of M.V. Borschevsky, L.A. Velikhov,
M.V. Glazyrin, B.S. Zhikharevich, I.A. Ilyin, A.E. Koguta, V.N. Leksin, N.V.
Lvov, V.Ya. Lyubovny, V.F. Mayer, V.E. Rokhchin, V.M. Rutgeiser, A.E.
Surinov and others. Social problems are studied in the works of N.A. Aitov, E.G.
Ayayimitsy, A.V. Baranov, A.V. Dmitriev, E.N. Zaborova, M.N. Mezhevich,
A.E. Polovinkin, L.I. Sigov and others.

In recent years the problems of economic and statistical assessment of the
living standards and quality of life have been actively discussed by the domestic
economists, such as S.A. Ayvazyan, A.M. Dubrov, V.M. Zherebin, V.S. Knyazevsky,
V.S. Mkhitaryan, L.I. Nivorozhkina, V.D. Raitsin, N.M. Rimashevskaya, A.N.
Romanov, LI. Eliseeva, L.I. Troshin, G.N. Khubaev and others.

The issues of overcoming unevenness and stabilizing significant imbalances
in the socio-economic development levels of the Russian regions and the
problems of forming a single economic space are considered in the works of A.G.
Granberg, E.B. Kibalov, V.I. Klistorin, V.V. Kuleshov, A.M. Lavrov, B.L.
Lavrovsky, V.N. Leksin, V.Yu. Malov, V.D. Marshak, V.E. Seliverstov, V.I
Suslov, S.A. Suspitsyn, V.A. Shabashev and others.

Despite the high relevance of intraregional differentiation, Russia still
neglects its removal. The authors study certain aspects of this phenomenon: the
issues of socio-economic development of municipalities (E.G. Animitsa, R.V.
Babun, G.Yu. Vetrov, A.G. Voronin, A.P. Gaponenko, B.S. Zhikharevich, V.V.
Ivanov, E.A. Kartaeva, Yu.S. Kolesnikov, V.A. Lapin, V.N. Leksin, Z.Z.
Mullagaleeva, P.A. Orekhovsky, A.N. Shvetsov and others) and local government
(A.A. Vasiliev, A.N. Shirokov, S.N. Yurkova).

Much attention is paid to the study of sustainable development problems in
the works of such domestic authors as I.Ya. Blekhtsin, S.N. Bobylev and V.I.
Vernadsky, I.F. Gazizullin, A.A. Golub, V.I. Danilov-Danilyan, V.A. Koptyug,
N.N. Moiseev, O.S. Pchelintsev, A.D. Ursul and others. Among the foreign
researchers of these problems are D. Bell, D. Meadows and J. Forrester.

MATERIALS AND METHODS

The statistical data published in monthly reports of the Rostov Regional State
Statistics Committee, statistical yearbooks and reference books have formed the
information and empirical base of the study.

The theoretical basis of the study consists of the fundamental concepts of the
management theory of socio-economic systems, works of domestic and foreign
scientists in the field of studying the living standards and quality of life of the
population, uneven spatial economic development of the regions, digitalization of
the regional and municipal economy, organization and management in the public
and state sectors, service economy, institutional economics and the legislative
regulatory documents of the government authorities and local government bodies
of the Russian Federation.

The study methodology is based on:

— the system analysis methods and mathematical modelling used for design-
ing a concept and modelling the sustainable development of the region in the con-
ditions of inter-municipal differentiation;
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— the factor analysis methods used for determining the dominant indicators
of development of the regions and municipalities;

— the cluster analysis methods used for solving the problems of cluster con-
vergence analysis of socio-economic development levels of the regions and dif-
ferentiation of municipalities;

— the economic dynamics forecasting methods used for predicting the dy-
namics of regional development;

— the management theory methods used for creating management models
for integrated sustainable development of municipalities;

— the discriminant analysis method used for assessing the quality of territory
classification and identifying the factors contributed the most in intergroup differ-
ences (focusing on the values of Wilks Lambda and squared Mahalanobis dis-
tance)] W.R. Klecka 1989].

In their study the authors have used domestic and foreign experience of
economic and mathematical tools for analyzing and predicting the living
standards and quality of life of the population. The study was carried out using
general software (Microsoft Excel) and special software (STATISTICA, SPSS).

CONCLUSIONS

The proposed rapid assessment algorithm will form the basis for an analytical
program designed to support the management decisions made by the authorities to
improve the living standards and quality of life in order to remove inter-municipal
differences.

The management tasks that can be solved by the proposed assessment
method are as follows:

— to simulate various scenarios for the situation development, which is an
important criterion in the dynamically changing conditions of modern economy;

— by means of ranking, to assess the effective actions of the authorities;

— to implement the experience of more successful administrative-territorial
entities in their own territory;

— to reveal the development differences of the territories, identify the indica-
tors that have the greatest impact on stratification of the population in terms of the
living standards, and to reveal the systemic problems decreasing the living stan-
dards of the specific territories;

— to allow the authorities rationally to distribute financial resources aimed at
supporting the specific territories in order to improve the quality, speed and effec-
tiveness of the proposed development programs.

The developed system for rapid assessment of the living standards and
quality of life of the population is a basic screening tool for supporting
management decisions. Due to a diverse set of methods for processing statistical
data, the methodology demonstrates high quality and speed of calculations, the
versatility of assessment allows users with different skill levels to conduct
researches, changing a system of variables and object to meet their requirements,
and rationally to allocate financial resources aimed at improving the living
standards and quality of life population. The proposed methodology will improve
the existing service in Rostov Oblast “Building a regional poverty profile”,
which is currently aimed only at providing assistance to poor citizens
[https://smarteka.com/practices/vyavlenie-maloimusih-grazdan-s-maksimal-
nojdekompoziciej-harakteristik-maloimusih.].
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The proposed algorithm efficiency and effectiveness was proved by the state
statistics data of the municipalities of Rostov Oblast.
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PO3POBJIEHHSA AJITOPUTMY METOAUKHNU EKCITPEC-OILIIHKU PIBHS TA
SAKOCTI XKUTTSA HACEJIEHHS PET'IOHY / M.O. Jlicanga, O.0. Koiuuna,
E.B. ITaxomoB

AHoOTauisi. 3apoIIOHOBAaHO METO/IMKY CKCIIPEC-OLIHKH, SKa J03BOJIUTH aHAITHKaM
HPOBOJUTH SIKICHU MOHITOPHHI PiBHS )KUTTS HACEJICHHS, BUKOPUCTOBYFOUH IIHPO-
kuii Habip MeToxmiB oOpoOmeHHs cratuctuku (QakTopHHMI aHaii3, KIacTepHHH
aHaNi3, TUCKPUMIHAHTHHUH aHaji3, MeTox 00’ €JHAHHS PI3HOBUMIpHHX MOKa3HHUKIB),
IO BiAPI3HAETHCS BHCOKOIO IIBHJKICTIO MaTeMAaTHYHUX OOYMCIICHB, JOCTYIHICTIO
KOpHCTyBadaM 3 pi3HHM piBHEM KBauliikallii, yHIBEpCaIbHICTIO 3aCTOCYBAaHHS JUIS
pi3HKX 00’€KTIB HOCTIKCHHS. MeToJ| eKCIIPec-OLiHKY NMPU3HAYEHO VIS CKPUHIHTY
PIBHS KHUTTS HACENCHHS 1 SIKOCTi JisUTBHOCTI OpPTaHiB BIaId TEPUTOPialbHUX YTBO-
PEHb 3 ypaxyBaHHSAM Ha0Opy Pi3HHX MOKAa3HUKIB. 3allPOIIOHOBAHO aBTOPCHKY CHC-
TeMy MOKa3HHKIB OI[IHFOBAHHS PiBHA Ta SKOCTI KUTTS HaceJeHHS. B anroputmi me-
TOIUKH OIUCAHO OJIOK-CXEMH i1HIEKCHOTO MeToAy 00’€qHaHHS pPi3HOBUMIpHUX
CTATUCTHYHHX CIIOCTEPEKEHb, 10 J03BOJISAIOTH ABTOMATU3YBATH MPOLIEC PAHIKYBaH-
HS TepuTOpid. SIKk 00’€KT mocmikeHHS o0paHO 12 MichbkuX 1 43 MyHIIMOATBHHUX
OKpyTiB paiioHy PocToBcpkoi oOyacti. 3acTocyBaHHS ONMMCAHOI METOIUKH IACTh
3MOTy: BWJIyYHTH CyO €KTHUBHHUII (akTop miJ Yac NPOBEACHHS MOHITOPHHIY;
paLioHaIbHO PO3MOIIISITH GiHAHCOBI PECypCH, SIKi [IOPIYHO BUAIAIOTHCS OpraHaMu
BJaAMd Ha MiATPUMAHHS IPOrPaM COLIATBHO-CKOHOMIYHOTO PO3BUTKY TEPHTOPII;
MiABUIIMTH  CKOHOMIYHY ©(eKTHUBHICTH 1 NPHIUBUAIINTHA  BIPOBA/UKCHHS
IHHOBAL[IHUX MPOEKTIB, 110 OE3M0CePEHBO BILUIMBAIOTh HA PIBEHb 1 SIKICTh MKUTTS
HACEJICHHS.

Kio4oBi ciioBa: piBeHb KHUTTS HACENCHHS, TPSHAN AWHAMIKH, PEAYKIis 3MIHHUX,
KJIacTepu3allisi, OLIHIOBAHHS SIKOCTI KJacuQikaii, paHKyBaHHS.

PA3BPABOTKA AJITOPUTMA METOJIUKHU SKCITPECC-OIEHKHX YPOBHS U
KAYECTBA ) KN3HU HACEJIEHUS PETUOHA / M.A. Jlecanuyas, O.A. Konunna,
E.B. IlaxomoB

AnHoTanus. [Ipeanoxena MeTouKa SKCIPECC-OLECHKH, T03BOJISIONIA] AaHAIUTHKAM
MPOBOJNUTH KAUECTBCHHBIH MOHUTOPHHT YPOBHS XHU3HH HACEICHHS, UCTIONB3YS IIIH-
pokuii HabOp METOAOB OOPaOOTKM CTATHCTHKH ((aKTOPHBIN aHATW3, KIACTEPHBIN
aHann3, TUCKPUMHUHAHTHBINA aHAIHN3, METOA O0ObeANHEHHs Pa3HOMEPHBIX IOKa3aTe-
JIeit), OTIAMYAIOMIAsICs BHICOKOW CKOPOCTBIO MaTEMAaTHUECKUX BBIUYUCICHUH, JOCTYII-
HOCTBIO TONB30BaTEIAM C Pa3HBIM YPOBHEM KBAaTH(HKAINU, YHHBEPCATbHOCTHIO
HNpUMEHEHHs ISl Pa3NUYHBIX OOBEKTOB HCCIEeNOBaHUSA. MeToJ IKCIpecc-OLeHKH
IpenHa3HaueH ISl CKPHHIHTA YPOBHS KHU3HH HACEIEHHS U KadeCcTBa JEeATeIbHOCTH
OpPraHOB BJIACTH TEPPUTOPUAIBHBIX OO0pPAa30BAHUM, YUUTHIBAIOIIMI pPa3IUYHBIN Ha-
6op nokazateneil. [Ipeanoxena aBTopckas cucTeMa MOKa3aTeNeil OLEHKH YPOBHS U
KauecTBa JKM3HU HaceleHHA. B anropuTMe METOAMKH ONUCAHBI OJOK-CXEMbl WH-
JEKCHOTO MeTOofla 00bEeAWHEHHs Pa3HOMEPHBIX CTATHCTUYECKUX HAOMIOJECHHH, MOo-
3BOJISIIOIINE aBTOMAaTU3UPOBATh MPOLECC PAHKHPOBAHUS TeppuTopuil. B kadecTse
00BeKTa uccienoBanus OblIM BBIOpaHbI 12 ropoACKUX OKpYroB U 43 MyHHUIIMIIAIb-
HBIX paiioHa PoctoBckoit obnactu. [lpumeHneHne onucaHHOW METOAUKH MO3BOJIUT:
UCKIIIOYUTh CYOBEKTHBHBIN (akTOp IPU MPOBEJCHUM MOHHTOPHHIA; PAlMOHAIBHO
pacnpenensaTs GUHAHCOBBIE PECYPCHI, SKETOIHO BBIIEISIEMble OpraHaMyU BJIaCTH Ha
HOJIEPAKKY MPOrpaMM COLUAIBHO-3KOHOMHUYECKOIO Pa3BUTHs TEPPUTOPUM; MOBBI-
CHTh JKOHOMHYECKYIO 3(P(EKTHBHOCTh M CKOPOCTb BHEIPCHUS MHHOBAI[MOHHBIX
IIPOEKTOB, KOTOPbIE OKa3bIBAlOT HENOCPEACTBCHHOE BIUSHUEC HA YPOBEHb U Ka-
YEeCTBO J)KU3HU HACEJICHUsI.

KiioueBble cji0Ba: ypoBeHb KM3HU HACENCHHs, TPEHIbI IMHAMUKH, PEAYKIHs I1e-
PEMEHHBIX, KJIaCTepU3aLys, OLCHKA KauyecTBa KIacCU(HKALNK, PAHKUPOBAHHUE.
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