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Introduction
The relevance of developing theoretical 

aspects of the latent category of social comfort 
and improving the methodology for measuring 
its components is primarily caused by the fact 
that currently used macroeconomic statistical 
indicators are not enough to assess a real level 
of well-being in dynamics and measure true 
quality of people’s life, taking into account 
non-directly measurable, implicit values in a 
certain socio-economic context. This thesis 
is supported by the results of the work of the 
Stiglitz-Sen-Fitoussi Commission, which 
presented “Report on the Measurement of 
Economic Performance and Social Progress” in 
2009, justifying the need to build more accurate 
and adequate statistical tools for measuring 

the quality of life. Based on the Commission’s 
findings, OECD and Eurostat approved in 
2010 a number of documents that encourage 
countries to develop a comprehensive system of 
life quality indicators that fully utilize available 
statistical information on the interaction 
between different aspects of human life and 
are suitable for measuring well-being within 
each area of individuals’ daily activity. Russia 
is currently in the process of reforming social 
statistics in accordance with the OECD stan-
dards and recommendations.

The problem of measuring multi-aspect 
categories is discussed in the works of many 
foreign (Easterlin R.A. [1], Frey B. [2], Powdt-
havee N. [3], Miringoff M. [4], Lane R.E. [5], 
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Layard R. [6], etc.) and domestic (S. Ayvazyan 
[7], O. Antipina [8], L. Rodionova [9], etc.) 
authors.

Currently, it is known about a large number 
of various integral measures of life quality, 
population’s well-being, etc. A linear 
convolution of incoming variables, which 
are aggregated without weight values, either 
with equal weights or weights determined by 
an expert group, is common to the methods 
used. A general problem while constructing 
composite aggregate indicators is the weak 
validity of the weights of indices included in 
indicators.

Proposed methods of linear convolution 
also differ according to the type of data used. 
There are known integral indices based on 
statistical indicators [4; 7; 10–15], data from 
sociological surveys [16; 17, etc.], as well as 
ones combining subjectivist and objectivist 
information [18–21, etc.].

Big data have a great potential for measuring 
complex multidimensional latent categories1 
[22–29]. Attempts to use Google data in 
building a summary indicator of well-being are 
discussed [30; 31]. As part of OECD projects, 
in March 2016, Y. Algan and his colleagues 
used big data to build the “Google Well-Being 
Index” in America to understand which aspects 
of life are associated with negative and positive 
emotions. Many studies show that data from 
search queries and social networks are superior 
in quality to data from sociological surveys, 
since they exclude distorted responses from 
respondents [32; 33].

Advantages of Google Trends Data [34]:
1) available with high frequency; possible to 

observe daily changes of users’ moods and 
preferences; 

1 Big data can be characterized by four dimensions: 
volume, diversity, speed, and value. Available at: Big Data: 
Related Technologies, Challenges and Future Prospects. Vol. 96. 
Heidelberg: Springer, 2014. 

2) many people respond to questionnaire 
for altruistic reasons, since there is no motive 
to answer frankly and thoroughly [35]. Search 
queries can reveal more personal information. 
For example, the topic of job loss may be very 
sensitive for a respondent, and they may not 
want to communicate about it. On the other 
hand, volume of searches for words “find a job”, 
“job search” shows a person’s concern for this 
problem. It is emphasized that data obtained 
from the search system is more objective [36].

To build reliable categories of social 
comfort, it is necessary to select data that is 
relevant and will not lead to the risk of 
retraining. Problems of primary processing 
of big data, comparability, consistency, 
and adequacy are discussed in the works of  
Askitas N., Varian H., Reimsbach S., Penna D., 
Benjamin D., and Baker S. [37–42].

In “Human Development Report in the 
Russian Federation”, dedicated to the analysis 
and adaptation of the UN sustainable deve-
lopment goals (SDGs) to Russian realities, 
the dominance of social goals over economic 
and environmental ones is confirmed. In the 
paradigm of sustainable development, the role 
of implementing human potential becomes more 
important. It increases the need to monitor the 
implementation of the SDGs, which depends 
on development of statistical database, big 
data, indicators, and aggregated indices. 
Despite the fact that the most popular index for 
assessing human potential is the UN Human 
Development Index, the search for the most 
universal way to assess well-being, quality of 
life, life satisfaction, and other latent categories 
continues.

The purpose of the research is development 
of theoretical and methodological basics of 
social comfort as a latent category in the 
discourse of social processes and to a test of 
its assessment using the method of generalized 
principal components.
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To achieve it, the following tasks were 
defined:

1) clarification of connotations and 
development of axiomatics for the new category 
“social comfort” in contextual conditions of 
Russian regions;

2) systematization of current international 
surveys and formation of reliable categories that 
ensure the validity of results when building a 
semantic search system for information about 
the components of social comfort;

3) analysis of matrix-valued time series 
based on information about the level of social 
comfort in Russian regions using the STATIS 
method.

Theoretical and methodological overview
The term “comfort” in social theories goes 

back to the French word conforter/confort, 
which means physical and emotional support, 
comfort, reassurance, and it is not associated 
with physical or material comforts. In this 
connotation, consistent with the fundamental 
paradigm for achieving SDGs, the center of 
which is a Man, it is necessary to analyze the 
category of social conformity and the degree 
of achievement for an individual in the specific 
context of socio-economic, cultural, and 
institutional environment. Let us see how 
the etymology of the “comfort” category has 
changed (Tab. 1).

The study of the epistemological foun-
dations of the term “comfort” shows a rather 
complex nature of this phenomenon. Social 
comfort is a latent multidimensional category 
that has a dynamic development nature and 
combines subjective and objective assessments 
[60; 61; 62].

An individual’s desire for comfortable 
conditions is studied in a number of disciplines: 
psychology, sociology, medicine, etc. Research 
in psychology claims that the search for comfort 
is the basis of human behavior from birth to 
death [49].

Thus, modern understanding conceptualizes 
comfort as an optimization process carried out 
through active perception, interpretation, and 
change of the socio-physical environment. 
However, most researchers may question 
whether it is appropriate to introduce the 
category “social comfort” in a scientific 
glossary, while there is life satisfaction, 
economic well-being, quality of life, level of 
happiness, subjective well-being, etc. In the 
work of M.V. Leshaikina [63], a distinction 
between three categories is made: social 
comfort, quality of life, level of happiness, 
and the problems of its measurement are 
studied for an individual and conglomerates of 
individuals. The difference is in the structure 
of incoming indicators and the usage of 
assessment approaches, which is associated 
with a different composition of questionnaires, 
for example, to study the level of happiness, 
on the basis of which the components of the 
final meter are formed. In particular, if priority 
is given to the study of the inner world of an 
individual and his psychophysiological feelings 
during the assessment of the level of happiness, 
in assessing the quality of life, priority is given 
to welfare issues, then, in assessing social 
comfort, the focus is on contextual conditions 
of an individual’s social life, “motivating 
to various forms of positive activity and 
expressed in the balance of preferences, social 
environmental properties, and inclinations of 
an individual” [63]. In addition, the introduced 
category is defined as an optimization process 
of interaction between a person and external 
environment, aimed at maximizing the state of 
comfort. If comfort is an objective function that 
an individual maximizes, then the components 
of comfort (various types of an individual’s 
activity) are the parameters of the objective 
function. The task is to find the target values 
of parameters under current restrictions for 
each type of activity. The maximum of the 
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target function of social comfort is achieved 
not by maximizing individual activities but by 
searching for optimal data sets of activities, 
taking into account an individual’s life 
priorities, embedded in the context of his 
institutional environment. The complexity of 
the introduced category implies the usage of 
new measurement and evaluation methods.

Statistical specification of social comfort is 
partially characterized by properties of related 

categories “life satisfaction”, “quality of life”, 
etc., but it conceptually represents a continuous 
dynamic process of searching for an optimal 
set of an individual’s life priorities unlike 
static categories “life satisfaction” or “quality 
of life”. In this regard, the socio-economic 
context of the introduced category will differ 
in the functional affiliation of analyzed 
indicators. It is noted that the assessment 
of social comfort should be formed taking 

Table 1.  Etymology of the “comfort” category

Century Meaning
16 R. Josselin: “The term “comfort” characterizes the state of spiritual connection with God” [43]
17 Legal documents: “The term „comfortable” means necessary material and physical support, which consists of clean clothes, 

hygiene rules, etc.” [44]
G. Winstanley: “Comfort is mental and physical well-being. 
Comfort for “body and mind”, according to G. Winstanley, is “the final result of a right related to political and economic 
freedom” [45]

18 Theoretical economists: “Comfort is a measure of meeting the standards for fulfilling human needs. The «index of ten items» 
is created”, which is used to assess the level of comfort and cleanliness. This index includes the usage of the following items: 
a mattress, a bed, bed linen, a table, one or more chairs, pots for boiling food, other cooking utensils, some ceramic items, 
table forks, and indoor lighting” [44]
A. Smith: “The term “comfort” is the possession of a set of material goods” [46]
T. Malthus: “The state of comfort is happiness, which is achieved through the increase of living standards and material well-
being” [44]

19 Comfort is the standard of a virtuous life, it supports the norms of thrift, morality, and political righteousness [47]
Understanding of the term “comfort” develops from the point of view of the material side of the issue [44]

20 The search for comfort, or comfort conditions, is a motive of human activity, it is recognized that comfort may be experienced 
in several ways: physically (pain relief), physiologically (involuntary reaction to uncomfortable environmental conditions, such 
as coughing), and psychologically (peace of mind) [48]
The connotation of comfort means an increasing connection with new technologies and innovations, which directly affects the 
behavior patterns of an individual, and, therefore, the culture of comfort can be studied and demonstrated as a sign of social 
progress [44]
Comfort is a multidimensional category that contains three components: physical, physiological, and psychological [49]
The discipline “comfort theory” is created, which is currently used in patient care. Comfort is a state of complete well-being 
that results from the therapeutic care of nurses. There are three levels of comfort: relief, lightness, and transcendence [50]

21 Categories of “environmental comfort”, “comfort of the landscape” are widely used. Comfort is a set of positive 
psychophysiological feelings of a person as the result of interaction with external environment [51; 52]
Ecological and social comfort is a set of conditions that fulfill basic physiological needs of a person, territorial organization of 
social infrastructure [53]
Comfort is a stable balanced state, which is sometimes referred to as the “comfort zone” [54]
The level of comfort depends on gender, social competence, lifestyle, and nationality [55]
Comfort as positive emotions defined by a sense of ease [56]
Consumer comfort is conditions that help consumers make purchases [57]
Social comfort goes beyond individual comfort, and it is viewed through the prism of a collective understanding of experienced 
comfort and joint development of means to achieve comfort, since its judgment is formed on the basis of norms and standards 
that are shared among members of society. The field of study of comfort goes beyond passive sensation and perception [58]
Comfort is an optimization process carried out through an individual’s active interaction with social and physical environment 
through perception and its changes. All actions of an individual, as the result, are aimed at creating a better environment in 
which they achieve environmental satisfaction and comfort. This process is considered to be continuous and cyclical [59]

Source: own compilation.
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into account information about social living 
conditions and infrastructure, which includes 
social, transport, information, technological, 
energy, cultural and entertainment components 
[63]. A significant limitation of the work, in 
our opinion, is the absence in the hierarchical 
structure of the category of a block of indicators 
that characterizes the financial well-being of an 
individual. This aspect of the issue should not 
be ignored, since one of the defining activities 
of an individual is the process of achieving 
material well-being. T. Skitovskiy notes that 
comfort is a release of tension, the decrease 
of arousal. Due to the fact that economics is a 
science that studies the distribution of resources 
by society in order to reduce the tension caused 
by its limited nature, behavioral aspects of 
consumption and production are directly 
related to comfort [64].

Empirical basis of the study
Social comfort is a complex multi-aspect 

category that requires new approaches to 
assessment, as well as an update and innovation 
in the selection of indicators. In this regard, it 
is proposed to analyze existing international 
and Russian databases. Systematization of 
current surveys will allow creating reliable 
categories that ensure the validity of the results 
while building a semantic search system for 
information about the components of social 
comfort. Next, we examine the most well-
known microdata databases (Tab.2). 

Desk analysis of the composition of 
variables, contained in the programs of sample 
observations on socio-demographic problems, 
allows making a statistical specification of the 
social comfort components. It is noted that 
contextual environmental conditions are not 
the background where various forms and types 
of human activities occur, but a factor that 
determines human actions and judgments [59], 

which is why the study of comfort expands. 
Analyzing the epistemological principles 
of contextuality, it should be said that it is 
impossible to reliably substantiate constantly 
existing invariably acting set of factors that 
determine a particular situation in reality [67]. 
Contextual conditions of social comfort should 
be evaluated not only at a given time but also 
in dynamics. The composition of indicators of 
social comfort covers a wide range of economic, 
environmental, social, political, institutional, 
and other conditions in a town, region, and 
country as a whole. At this stage of the research, 
we form the components of social comfort 
in such a way that they are characterized 
by a comprehensive coverage of contextual 
conditions and subjective, psychological 
assessments of an individual; in this regard, we 
use the key components of living conditions and 
personal well-being of an individual from listed 
databases. Separate studies will be devoted to 
further analysis and formation of a reduced set 
of indicators at the macro level, as well as on 
the basis of big data usage. A generalized set of 
components (or incoming categories) of studied 
social comfort may be represented in a diagram 
form (Fig. 1). The need to use subjectivist 
information in subsequent assessment and 
modeling is explained by the conceptual 
features and functional conditionality of social 
comfort.

Incoming categories of social comfort are 
formed on the basis of the European panel of 
indicators, which makes up the main part of 
foreign surveys, and they are adapted to take 
into account surveys on living conditions and 
quality of life conducted in Russia. A single 
database, used for analysis, can only reveal 
certain aspects of the phenomenon. For 
example, the European Health Interview Survey 
(EHIS) focuses primarily on population health 
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research. In this regard, the “social comfort” 
category should be considered dynamic in 
terms of the composition of components, and 
it will be updated with the emergence of new 
registered statistical indicators.

Measurement methodology
To assess the level of social comfort, we use 

the tools of generalized principal components 
for spatial and temporal sampling – the STATIS 
method (Structuring Three-Way Data Sets 
in Statistics) [66; 67]. Its peculiarity is an 
opportunity to conduct a simultaneous 
study of object-feature matrices related 
to different times, as well as to determine 
the parameters on which the scattering of 
objects of observation depends the most. 
STATIS has a wide range of capabilities for 

analyzing multidimensional data. It can be 
used to analyze any statistical indicators. 
The most important thing is to comply with 
the requirement to maintain a constant 
number of observation objects and studied 
indicators: i.e., time is a variable. STATIS 
may be used in economics, social sciences, 
meteorology, and even wine-making. In our 
case, we analyze the position of the regions 
of the Russian Federation on a plane of main 
components of the generalized (compromise) 
space. The source data is a matrix of p feature 
values (𝑗𝑗𝑗𝑗 = 1, … ,𝑝𝑝𝑝𝑝)  according to number of  
observations (𝑖𝑖𝑖𝑖 = 1, … ,𝑛𝑛𝑛𝑛)  for time gap of years  
(𝑡𝑡𝑡𝑡 = 1, … ,𝑘𝑘𝑘𝑘). . Due to limited information and 
statistical base, we consider only three moments 
in time: 𝑡𝑡𝑡𝑡1 = 2014, 𝑡𝑡𝑡𝑡2 = 2016, 𝑡𝑡𝑡𝑡3 = 2018. 

Figure 1. Incoming categories of social comfort

Health and medical 
care (EU-SILC, 

EHIS, EVS, WVS, 
Gallup, RLMS, 

CMPLC, SMQAS)

Education 
and training 
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and pension 
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CMPLC, SMPI, 
SMQAS)

Financial situation 
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CMPLC)

Social comfort

Source: own compilation on the basis of foreign and domestic databases.
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The results of complex observations of 
population’s living conditions in Russian 
regions for 2014, 2016, and 2018 were used as 
initial data (Rosstat); the modeling was 
performed in the Matlab environment.

The analysis includes features that 
characterize living conditions, the quality of 
the surrounding area, working conditions, and 
health status: the parameters that, among 
others, form the assessment of a comfortable 
living environment. It should be mentioned that 
a limited list of indicators does not reflect all 
aspects of the studied category, since it is based 
on the Russian monitoring of the economic 
situation and public health. At the same 
time, we consider the sufficiency of included 
components to be reasonable, since the 
experimental assessment is carried out on the 
basis of a single database using the method of 
generalized principal components for a space-
time sample, which takes into account one of 
the most important properties – the dynamism 
of contextual conditions of social comfort.

The STATIS data analysis tool can be 
represented as an iterative procedure.

The first iteration defines the matrix product     
𝑆𝑆𝑆𝑆𝑡𝑡𝑡𝑡 = 𝑋𝑋𝑋𝑋𝑡𝑡𝑡𝑡𝑋𝑋𝑋𝑋𝑡𝑡𝑡𝑡𝑇𝑇𝑇𝑇 ,𝑆𝑆𝑆𝑆𝑡𝑡𝑡𝑡 (𝑛𝑛𝑛𝑛 × 𝑛𝑛𝑛𝑛),  , where 𝑋𝑋𝑋𝑋𝑡𝑡𝑡𝑡(𝑛𝑛𝑛𝑛 × 𝑝𝑝𝑝𝑝)  is the 
matrix of values for the year 𝑡𝑡𝑡𝑡, 𝑡𝑡𝑡𝑡 = 1, … ,𝑘𝑘𝑘𝑘  𝑡𝑡𝑡𝑡, 𝑡𝑡𝑡𝑡 = 1, … ,𝑘𝑘𝑘𝑘  [68], 
and 𝑋𝑋𝑋𝑋𝑡𝑡𝑡𝑡𝑇𝑇𝑇𝑇(𝑛𝑛𝑛𝑛 × 𝑝𝑝𝑝𝑝)  is the transposed matrix of 
initial values. During the second step, we find  
the scalar product 〈𝑆𝑆𝑆𝑆𝑡𝑡𝑡𝑡,𝑆𝑆𝑆𝑆𝑡𝑡𝑡𝑡′〉𝐻𝐻𝐻𝐻−𝑆𝑆𝑆𝑆 = 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡(𝑆𝑆𝑆𝑆𝑡𝑡𝑡𝑡𝑇𝑇𝑇𝑇𝑆𝑆𝑆𝑆𝑡𝑡𝑡𝑡′), где 𝑆𝑆𝑆𝑆𝑡𝑡𝑡𝑡′ = 𝑋𝑋𝑋𝑋𝑡𝑡𝑡𝑡′𝑋𝑋𝑋𝑋𝑡𝑡𝑡𝑡′𝑇𝑇𝑇𝑇   
where 〈𝑆𝑆𝑆𝑆𝑡𝑡𝑡𝑡,𝑆𝑆𝑆𝑆𝑡𝑡𝑡𝑡′〉𝐻𝐻𝐻𝐻−𝑆𝑆𝑆𝑆 = 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡(𝑆𝑆𝑆𝑆𝑡𝑡𝑡𝑡𝑇𝑇𝑇𝑇𝑆𝑆𝑆𝑆𝑡𝑡𝑡𝑡′), где 𝑆𝑆𝑆𝑆𝑡𝑡𝑡𝑡′ = 𝑋𝑋𝑋𝑋𝑡𝑡𝑡𝑡′𝑋𝑋𝑋𝑋𝑡𝑡𝑡𝑡′𝑇𝑇𝑇𝑇   𝑡𝑡𝑡𝑡′ = 1, … ,𝑘𝑘𝑘𝑘 − 1. . Then the 
correlation coefficients are calculated to 
determine the pairs of time points with 
the closest statistical connection, and the 
correlation matrix is constructed 𝐶𝐶𝐶𝐶 = 𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈−1 , 
where 𝑈𝑈𝑈𝑈−1𝑈𝑈𝑈𝑈 = 𝐼𝐼𝐼𝐼  [69]. U matrix elements are 
eigenvectors of the C correlation matrix, on 
the diagonal of the matrix V, there are the 
eigenvalues of the C matrix. From this, it 
is possible to determine the coordinates of 

the source data sets in the space of principal 
components of the correlation matrix: 
𝐺𝐺𝐺𝐺 = 𝑈𝑈𝑈𝑈𝑉𝑉𝑉𝑉1/2 (𝑛𝑛𝑛𝑛 × 𝑛𝑛𝑛𝑛) .

N o r m a l i z e d  we i g h t  c o e f f i c i e n t s  
𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡 = 𝑢𝑢𝑢𝑢𝑡𝑡𝑡𝑡

∑ 𝑢𝑢𝑢𝑢𝑡𝑡𝑡𝑡𝑘𝑘𝑘𝑘
𝑡𝑡𝑡𝑡=1

�   are calculated according to the 
components of the U eigenvector correspon -
ding to the maximum eigenvalue of the C 
correlation matrix.

One of the main stages of data analysis, 
using the STATIS tool, is the calculation of the 
components of the generalized (compromise) 
matrix 𝑆𝑆𝑆𝑆𝑐𝑐𝑐𝑐𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜(𝑛𝑛𝑛𝑛 × 𝑛𝑛𝑛𝑛)  as a linear combination 
𝑆𝑆𝑆𝑆𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = ∑ 𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡𝑆𝑆𝑆𝑆𝑡𝑡𝑡𝑡𝑘𝑘𝑘𝑘

𝑡𝑡𝑡𝑡=1 . . However, there are alternative 
methods, such as averaging of all matrices 𝑆𝑆𝑆𝑆𝑡𝑡𝑡𝑡 . 
The accounting matrix and the load matrix 
are determined as the result of the spectral 
decomposition of the compromise matrix:    
𝑆𝑆𝑆𝑆𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑝𝑝𝑝𝑝 = 𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄−1  [70].

Results of the research
To assess the level of social comfort in the 

regions of the Russian Federation, a set of 
indicators, presented on the portal of the 
Federal State Statistic Service based on the 
results of a comprehensive monitoring of 
population’s living conditions, was formed. To 
achieve uniformity of statistical base in 2014, 
2016, and 2018, a collection of comfortable 
living and working conditions of individuals 
was collected (Tab. 3), which is consistent with 
the input categories of social comfort, defined 
in accordance with European and Russian 
dashboards indicators of sociological surveys.

Statistical links between the studied periods 
are expected to be strong, but the most 
noticeable link is between 2016 and 2018 
(0.995; tab. 4).

Insufficient variability of the estimates of  
the Russian households is explained not only by 
the inertia of many socio-economic processes 
but also by time stable attitude of the majority 
of individuals toward assessment of living 
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Table 3. Initial set of indicators

Designation Indicator, % of a number of respondents
x(1) Share of respondents who are quite satisfied with their earnings
x(2) Share of respondents who are quite satisfied with their work schedule
x(3) Share of respondents who are quite satisfied with work conditions
x(4) Share of respondents who are quite satisfied with distance to work
x(5) Share of respondents experiencing professional satisfaction from work
x(6) Share of respondents experiencing moral satisfaction from work
x(7) Share of respondents who highly assess their health 
x(8) Share of households which report the presence of playgrounds in good condition in a local area
x(9) Households that indicated that they do not feel constrained while living there
x(10) Respondents who note a sufficient level of heat in a household
x(11) Respondents who note absence of dampness, freezing of walls and floors in a househild
x(12) Respondents who note absence of noise, air pollution in a place of residence, dust and soot from streets
x(13) Respondents who note sufficient illumination of a household’s surrounding area or in its entrance

Source: own compilation according to Comprehensive monitoring of population’s living conditions (Rosstat).

Table 4. Correlation matrix С

Year 2014 2016 2018
2014 1 0.993 0.992
2016 0.993 1 0.995
2018 0.992 0.995 1

Source: own compilation.

Figure 2. Projection of data sets for 2014, 2016, and 2018 on the axis of main components of the matrix С
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environment comfort, characteristic for 2014, 
2016, 2018: in the analyzed period, there is a 
relative constancy of the estimates. Figure 2 

shows the projection of the original data sets on 
the plane of the first two principal components 
of the correlation matrix C.
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In order to determine the components of 
the load and accounting matrices according to 
available data, a compromise (generalized) 
matrix is calculated which includes all three 
initial object-feature sets. Of all possible 
procedures for calculating matrix components 
𝑆𝑆𝑆𝑆𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐   , we chose variant of weighted estimates, 
meaning 𝑆𝑆𝑆𝑆𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = ∑ 𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡𝑆𝑆𝑆𝑆𝑡𝑡𝑡𝑡𝑘𝑘𝑘𝑘

𝑡𝑡𝑡𝑡=1 , , since it allowed us 
to get the maximum value of the information 
content criterion of the compromise matrix in 
comparison with others 𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑙𝑙𝑙𝑙𝑆𝑆𝑆𝑆𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 𝜆𝜆𝜆𝜆1

∑ 𝜆𝜆𝜆𝜆𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙
�   . In 

this case, 𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑙𝑙𝑙𝑙𝑆𝑆𝑆𝑆𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 70,2% .
Weight coefficients, 𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡 = |𝑢𝑢𝑢𝑢𝑡𝑡𝑡𝑡|

∑ |𝑢𝑢𝑢𝑢𝑡𝑡𝑡𝑡|𝑘𝑘𝑘𝑘
𝑡𝑡𝑡𝑡=1

�  , calcu-
lated in proportion to the components of the 
eigenvector, corresponding to the maximum 
eigenvalue of the correlation matrix C, have the 
following values: 2014 = 0.403, 2016 = 0.254, 2018 = 0.341.  

2014 = 0.403, 2016 = 0.254, 2018 = 0.341. .
To evaluate the structure of the generalized 

information, a spectral decomposition of the 

compromise matrix is performed: 𝑆𝑆𝑆𝑆𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄−1. . 
As the result, the groups of variables that are 
most closely statistically related to each other 
and correlated with the first two axes of the 
compromise space are determined.

The characteristics of Russian population’s 
satisfaction with the level of wages and working 
conditions in regions are of primary 
importance for forming the level of social 
comfort (Fig. 3).

There are several groups of variables that are 
most closely related to each other in the context 
of generalized space analysis:

– good health is naturally associated with 
the quality of housing, the absence of adverse 
factors that can cause or exacerbate existing 
chronic diseases;

– evaluation of the quality of work, such as 
moral and professional pleasure to be associated 
with the regime of work.

Figure 3. Projection of elements of the load matrix on the plane  
of the first principal components of the compromise space
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Satisfaction with working conditions rather 
than earnings is of the greatest importance, 
which once again confirms the thesis that it is 
necessary to introduce and study such latent 
categories as social comfort.

The projection of all observation points 
(regions of the Russian Federation) on the 
plane of the first two axes of the generalized 
space makes it possible to estimate the degree of 
their distance from each other. For this purpose, 
the components of the matrix of accounts are 
calculated, each row of which is an object of 
observation, and the columns are the axes of the 
compromise space (Fig. 4).

As the result of using the STATIS method to 
assess the level of social comfort based on 
subjective data, groups of regions where 
population is more or less satisfied with their 
living conditions are identified. The leaders 
are Moscow, St. Petersburg, and the Chechen 
Republic. This could be explained not only by 

higher (in comparison with other territories) 
estimates of wages, working conditions, and 
professional and moral satisfaction from work 
but also by the well-being of surrounding 
territories, including the availability of good 
playgrounds. In addition, groups of regions 
that are similar in terms of socio-economic 
development and, in our opinion, the 
peculiarities of the mentality in a particular 
area have been formed. These are, for example, 
the southern territories of Russia: Crimea, 
Karachay-Cherkess, Ingushetia republics; 
Penza, Volgograd, Orenburg oblasts and the 
Republic of Tatarstan.

Conclusion
Currently, there is a significant gap between 

traditional dimensions of economic growth, 
employment, and other important socio-
economic phenomena (level of happiness, 
quality of life). In some countries, this gap 
undermines public confidence in official 

Figure 4. Projection of objects on the first two axes of the compromise space

Source: own compilation.
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statistics. All this suggests that the current 
system of socio-economic phenomena 
measurement is imperfect. J. Stiglitz’s analysis 
[71] showed that existing macroeconomic 
indicators are clearly insufficient to assess the 
real level of well-being in the country, and, 
therefore, there is a need to introduce the new 
category of “population’s social comfort of 
living”.

Justification and introduction of the 
complex latent category “social comfort” into 
scientific usage will make a significant 
contribution to development of the theory of 
life quality, allowing us to measure and study a 
person from the prospect of his/her inclusion 
in society, the semantic correlation of various 
activities in relation to time and external 
situation, expanding the subjective aspect of 
life quality measurement as one of the most 
important categories of social and economic 
science.

Systematization and analysis of current 
international and domestic surveys (European 
Union Statistics on Income and Living 
Conditions (EU-SILC), European Health 
Interview Survey (EHIS), European Values 
Study, World Values Survey, Gallup, RLMS 
(NRU “Higher School of Economics”), 
Comprehensive monitoring of population’s 
living conditions (Rosstat), Selective 
monitoring of population’s income and 
participation in social programs (Rosstat), 
Selective monitoring of the quality and 
availability of services in education, health and 
social services, and employment promotion 
(Rosstat)) allow making statistical specification 
and create a reliable panel of valid indicators of 
social comfort, which will be further reduced in 
accordance with the estimated level (individual 
group, city, region, country) of comfort and 
possibilities of harmonization of various 
information resources.

Due to its relevance, multi-aspect, and high 
role of the contextual factor, social comfort 
requires new approaches and methods for its 
assessment. In this regard, matrix-valued time 
series, based on information about the level 
of social comfort in Russian regions, using 
the STATIS method, were analyzed in this 
paper. Groups of regions that are similar in 
terms of socio-economic development and, 
in our opinion, mentality in a particular area 
were revealed (Crimea, Karachay-Cherkess, 
Ingushetia republics, Penza, Volgograd, 
Orenburg oblasts, and the Republic of 
Tatarstan). The method allowed us to consider 
the entire set of initial information in one block, 
to find the key parameters that form the main 
axes of the generalized space, and to identify 
the features of the distribution of regions on the 
plane of its main axes.

The results of the study are the first stage of 
the project. Taking into account the potential 
and prospects of using big data in measuring 
complex latent categories, we will have to 
solve the problem of creating methodological 
approaches to big data processing in terms 
of building statistical series based on them in 
compliance with basic principles that ensure 
the quality of statistics – comparability, 
consistency, accuracy and uniformity of data, 
and, based on the interconnection of various 
data types, to build a dynamic system of 
social comfort with the ability to model the 
institutional design of the socio-economic 
environment depending on the expected 
trends in national economy development. 
Deepening of the analysis on the studied 
problem will expand the practical significance 
of the research. Its results may be used by 
executive authorities at the federal, regional, 
and municipal levels to develop organizatio-
nal, administrative, and program-oriented 
documents for implementing social policies 
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of executive authorities at the appropriate 
level. It could also be used for determining the 
strategic priorities of the government’s social 
policy: at the federal level, it is possible to 

typologize entities of the Russian Federation 
by the level of social comfort in order to 
conduct a holistic-oriented social policy of 
the government.
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