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Abstract

Due to the implementation of new international standards into labour activity statistics in the Russian
Federation, study, variable-based evaluation, and identification of labour underutilization trends is
important. Labour underutilization is the main category at labour market, and it influences both the social
and economic, and political environment in the country. This paper considers the issues of statistical
evaluation of labour underutilization in the Russian Federation. The purpose of the study is to provide a
statistical analysis of the dynamics, structure and spacial features of the main indexes of labour
underutilization in the Russian Federation. The methods of statistical modeling and forecasting of temporal
series, nonparametric statistical multivariable estimation (the method of multivariate L1-mean), and
analysis of structural changes were used. The main attention was paid to underemployment study, which is
characterized by three statistical values. The analysis of temporal series was carried out, point and interval
forecast of the main underemployment values were made, and structural changes in the context of economic
activities were analyzed. The regions of the Russian Federation were ranked according to the
underemployment indexes, and the territorial regularity in their distribution was revealed on the basis of
the method of multivariate L1-mean. The results obtained allow to characterize the regions of the country
in the terms of labour underutilization, as well as to develop regional strategic programs for labour market

regulations.
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1. Introduction

Labour is the basis of the people’s life and society. The role of labour consists not only in meeting
people's needs, but also in development of workers, who acquire skills and competence, develop their
talents, and increase their knowledge in the labour process. This leads to new demands and the need to
satisfy them. The purpose of statistics is to develop methodological methods of labour accounting and
identify problems in this area. The fundamental difference between the updated international standards on
labour statistics, adopted by the International Labour Organization (ILO) in October 2013 (CLS-
Resolution-I-[STATI-131114-1]-Ru), is that the concept of labour participation and labour underutilization
(LU) have been introduced instead of the concept of economic activity. Labour underutilization is a
macroeconomic problem that has a significant impact on both the individual and society as a whole. In
addition, it can be considered as an immediate cause of the decrease in the standard of living in the country
and reducing its production and raw materials potential. Thereby, the LU problem is considered in depth
by the State. Numerous discussions and researches are conducted, and various programs to increase

employment are developed and implemented.

2. Problem Statement

The analysis made by the authors showed that today the problem under consideration, on the one
hand, is very popular in scientific researches, but on the other hand, there is a shortage of researches based
on statistical methods.

Most researchers focus on the macroeconomic and microeconomic consequences of labour
underutilization. Ashurkina (2017) believes that inefficient use of productive forces leads to under
exploitation of production capacity, incomplete use of community resources, and a decrease in the potential
gross national product and income. In the study (Chekmareva & Rossoshanskii, 2017) this problem is
considered in the context of underutilization of the labour potential quality in the region. The authors
developed a methodology for its evaluation and tested it on statistical materials of Vologda region. At the
same time, many researchers accept the key role of the State to increase labour utilization, and they link
this with the possibility to develop the country's human potential (Bakanach, Proskurina, Karyshev, &
Tokarev, 2015).

Among the studies with statistical orientation, we can distinguish the following. The work of
Zainullina (2017) is of great practical importance, which deals with the application aspects to implement
International Labour Organization standards in statistical practice, including those of evaluation of labour
underutilization. Chernykh (2019) offers the author's interpretation of the term "potential labour", which
includes all those of working age who during a short accounting period were neither employed nor
unemployed. In addition, the author introduces the "consolidated figures of labour underutilization", based
on the expanded concept.

A large amount of scientific papers is devoted to the research results on a particular territory. These
researches deal with particular aspects of labour underutilization.

Aydede and Dar (2016) developed a "mismatch measure" of offer and demand in the Canadian

labour market. Taking into account a large amount of migrants with a high level of education in this country,
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the authors believe that they can be actively involved in employment, including positions that are not in
demand by the indigenous people of Canada.

Several European researchers have examined the problem of labour underutilization among young
people. According to the results of the panel study of UK households, Green and Henseke (2016) made an
analysis of labour market trends and introduced a new statistical value of graduate jobs, based on the
requirements for skills in "digital" (3D) professions. They concluded that it was difficult to achieve a
combined balance between the number of University graduates and jobs. The identical study was completed
in Catalonia by Turmo-Garuz, Bartual-Figueras and Sierra-Martinez (2019). The authors used logit and
probit statistical models to determine the probability that a graduate would need to retrain for a new
profession in order to become competitive in a changing labour market, and how all this depends on the
chosen field of knowledge.

Another group of researchers focused on the issues of "excessive education", that is to say, the
discrepancy between the education level and availability of work. Meliciani and Radicchia (2016), using
probit models with self-selection, studied the issues of labour spatial mobility in Italy, caused by the
discrepancy between work and education. In Europe, similar studies were conducted by Mateos-Romero
and Salinas-Jiménez (2018), Flisi, Goglio, Meroni and Vera-Toscano (2017).

At the Russian level, we distinguished a comprehensive study of Sibirskaya and Mikheykina (2019),

the authors conducted a statistical evaluation of labour underutilization in the regions and also offered

recommendations to expand labour market monitoring.

3. Research Questions

The following questions were asked in the course of the study:

= What quantitative characteristics can describe labour underutilization;

=  What is the peculiarity of changes in LU measures;

=  What kind of structural changes have occurred in underemployment by economic activities over
the past two years;

= How are the regions of the Russian Federation divided by LU values and are there any

geographical regularities?

4. Purpose of the Study

The purpose of the study is to provide a statistical analysis of the dynamics, structure and spacial
features of the main indexes of labour underutilization in the Russian Federation. The information base is
official Rosstat data and scientific works on the subject. The object of study is the labour market in the
Russian Federation. The subject of the study is the quantitative features and regularities of labour
underutilization in Russia. The results obtained will provide a scientific basis to apply statistical methods

to evaluate labour underutilization of the territory.
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5. Research Methods

The following research methods were applied in this study:

1. Time series modeling.

The peculiarity of building time series models is that the modeling object is temporary data, the
effective variable is the levels (Y) of the series, and the factorial variables can be either "time" (t), or levels
related to other moments of time. Temporary data models, which represent the dependence of an effective
feature on time, are divided into several types, for example, trend models, seasonality models, or trend and
seasonality models.

Analysis tools of our study were trend models based on quarterly data. This allowed the authors not
only to mathematically record the main development trend, but also take into account possible intra-annual
fluctuations in the levels of the series, which are related to the change of seasons. The key category in
statistical modeling of temporal series is "trend". This is the main trend of development, that is to say, a
steady systematic change in the process over a long period of time. Trend estimation is made by various
methods, in particular, parametric. It consists in selecting a functional relation that would describe the trend
of a series: straight-line, parabolical, exponential, etc.

2. Methods of statistical forecasting.

Forecasting is one of the main parts of the management process. If we cannot imagine the expected
event, we will not be able to make effective management decisions.

There are several ways to develop specific forecasts in statistics. The most common method is
extrapolation. It represents an extension of the identified trend into the future.

An important issue in forecasting temporal series is the selection of a mathematical function to
calculate theoretical levels. Conclusions about the regularities of the phenomena under study depend on the
solution of this issue. If the type of chosen mathematical function is adequate to the main development
trend of the phenomenon over time, then the model, synthesized on this basis, can be useful for forecasting
and other practical purposes. The function is selected both on the basis of visual analysis of the graphic
presentation of the series and special measures.

3. Method of structural changes analysis.

The important purpose of statistical analysis is not only to establish the fact of differences between
two (or several) structures, but also quantify and evaluate these differences. At the simplest level, the
method of problem solving is to evaluate the changes in the proportion of particular parts of the total. In a
broader and more complex statistical analysis, interest is more often directed not only to differences in the
specific gravity of particular parts, but also to the difference in the compared structures as a whole. A
generalizing characteristics is important when it is necessary to compare and evaluate structural changes
that have occurred over two or more periods.

Various measures have been developed in statistics to evaluate structural changes: integral
coefficients by K. Gatev and A. Salai, indexes of structural changes by L.S. Kazints, and others. We used

the Index of Ryabtsev (IR) in our study as the most theoretically sound measure:
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where d; is the specific gravity in the reference period and d- is the specific gravity in the reporting
period.

The meaning of the Index of Ryabtsev is correlation between the true measure of deviation of the
component values of two structures and their maximum possible value. Another advantage of the
coefficient is the standardization of values from 0 to 1, where 0 means the identity of the structures and 1
means the complete opposite of the structures.

4. Multivariate L1-mean method.

To determine the territorial differences in the underemployment level in the regions of the country,
a nonparametric method of comparative analysis was used, that is to say, a multivariate L1-mean method.
It is about to obtain a generalizing expression of different-scale characteristics of a multiple phenomenon,
taking into account the differences which are common to natural values of features. For this purpose, natural
values of indexes are transferred into standardized values of indexes by a ratio of true values with the mean

observations of features:

On the basis of particular standardized values of indexes for each region, a generalized multivariate

L1-mean score is calculated using the formula:

Co 2l
i,

According the result of the calculation, the regions can be arranged in order of size (from smaller to
larger or vice versa), and relevant conclusions can be made. This method is convenient because it allows
grouping by several variables (in our case, by three), and it is not related to a specific random distribution.

This shows its nonparametric nature.

6. Findings

Labour underutilized (LU) is a mismatch between the offer of labour and the demand for it. The
presence of LU leads to the situation in the society where people have an unmet need for jobs, and it does
not matter whether these positions are optimal for people and how they correspond to their desires.

Rosstat collects various information on the LU size but we should understand that this phenomenon
is complex, and it is characterized by more than one index. We can say that LU is a system that consists of
three components:

1) Part-time employment. This is a situation when the working hours of a person have duration less

than those which were originally provided and he or she was ready for;
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2) Potential labour. This is a situation that is characterized by the presence of people who are ready
to participate in labour activities, but there are a number of conditions that hinder or restrict their ability to
become employed;

3) Unemployment. A situation that reflects an active search for work (employment) by a person.

Taking into consideration the complexity of the LU concept, we consider it necessary to focus our
scientific attention on one component — underemployment of the Russian population. The source data is a
temporal series with a quarterly dividing from the first quarter of 2013 to the first quarter of 2019. The
length of the temporal series was 24 periods. This is a long series enough to make forecast calculations.
Quarterly detailing allows the authors to take into account such an element of the temporal series as a
seasonal component.

To make an analysis, the following measures were taken. They reflect underemployment in its
various manifestations (in brackets, we indicate their conventional signs):

= Number of employees who worked part-time on the initiative of the employer, thousand people

(Yo),

= Number of employees who worked part-time under an agreement between the employee and the

employer, thousand people (Y2),

= Number of employees who were inactive due to the fault of the employer and for reasons beyond

the control of the employer and the employee, thousand people (VYs3).

According to the Y; value, we received almost a twofold decrease for the period 2013-2019 from
107.1 to 60.5 thousand people. However, the dynamics does not have a clear-cut trend. Thus, in 2015-2016,
there was a small increase in the number of employees who worked part-time on the initiative of the
employer, which was replaced by a prolonged decline since the beginning of 2017. In the third quarter of
2018, the minimum value of 47.9 thousand people was reached.

In terms of Y», the upward trend is very noticeable. A small decline in 2017 only shaded the common
pattern. However, the peculiarity of this dynamics is that the index reached its maximum in the second
quarter of 2016 (811.6 thousand people) and since then has not surpassed it, getting close to the marker
"800".

According to the Y3 index, there is a noticeable fluctuation in the levels of the series. Consequently,
the straight-line trend is determined with a sufficiently large complexity.

Figure 01 graphically shows the dynamics of all underemployment indexes considered. Thus, the
dynamics of the number of employees who worked part-time on the initiative of the employer is kept
approximately at the same level, and the increase is observed only in 2016. This is due to the fact that at
that time there was a global financial crisis which led to the underemployment growth. There is also a stable
increase in the number of employees who worked part-time under the agreement between the employee
and the employer throughout the researched period. As for the number of employees who were inactive due
to the fault of the employer and for reasons beyond the control of the employer and the employee, there are

several abrupt jump, but the number has not changed much from 2013 to 2019.
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Source: authors based on (Federal State Statistic Service, 2019).

Figure 01. Dynamics of underemployment indexes in Russia (2013-2018)

A logical continuation of the temporal series analysis is the forecasting of economic measures. The

type of model that best approximates the actual process was determined for each of the measures. In terms

of Yy, it is a parabolical model (quadric polynome), and Y, and Y3 it is a straight-line trend with quarterly

seasonality. The authors of the paper have calculated point and interval forecasts of underemployment

measures for several quarters (including the first quarter of 2020). The results are shown in Table 01.

Table 01.  Forecast of underemployment measures in the Russian Federation
Y Y. Y.
Period - 2 :
Forecast 95% interval Forecast 95% interval Forecast 95% interval
2019, 2 qtr 33.384 1.553 - 65.215 818.987 | 773.963 —864.012 | 185.796 136.971 —234.622
-23.746 -
2019, 3 qtr 13.785 531 73165 796.127 | 741.377-850.876 | 153.477 92.267 —214.687
-36.800 -
2019, 4 qtr 0.729 18,260 814.569 | 755.731 -873.407 | 227.382 160.109 — 294.656
2020, 1 qtr -50.612 —24.448 | 851.352 | 790.654—-912.049 | 202.697 132.191 - 273.203

Source: authors.

Thus, according to the forecast until the end of the forecast period, the index "number of employees

who worked part-time on the initiative of the employer" in Russia will have a decreasing trend. For the first

quarter of 2020, the forecast value will be formally negative, which does not make economic sense. Two

other underemployment measures will have an increase in forecast values in connection with the rising

trend.
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We will complement the analysis of the dynamics of statistical underemployment indexes with the
calculation of structural changes indexes (Index of Ryabtsev, Ir). The compared periods are the first
quarters of 2017 and 2019. The analysis is made in the context of economic activities.

The Ir value for Y; is 0.029. This value is in the range from 0.000 to 0.030 and means "structures
identity". The Ir value for Y is 0.042 and for Y3 is 0.039. These values are in the range from 0.031 to 0.070
and characterize "a very low level of structural differences".

Therefore, the differences in the structure of underemployment indexes for the first quarters of 2017
and 2019 are insignificant and indicate that there are no significant changes. Owing to the comparative
analysis by the multivariate L.1-mean method, the group members of Russian regions were determined

according to the generalizing evaluation of the underemployment level (Figure 02).

3,52%

m Group 1 — Low level

m Group 2 — Lower level
m Group 3 - Average level
m Group 4 — Higher level
m Group 5 — High level

Source: authors.

Figure 02. Distribution of territorial entities of the Russian Federation by groups (on the basis of
multivariate L1-mean) (2018)

The first group, which has the lowest level of underemployment multivariate value, includes 38
regions of the Russian Federation. These are mainly Northern and Eastern territories, such as Magadan
region, Nenets Autonomous Area, and the Republic of Tyva, but other parts of the country are also
represented (Komi, Tambov region, Sevastopol, etc.). The second group has relatively low
underemployment indexes by the territorial entities of the Federation. This group includes 21 regions, which
mainly belong to the European part of the Russian Federation. The third group with an average level of
underemployment includes 15 regions. They are representatives of almost all federal districts and have a
good level of socio-economic development. Underemployment indexes are relatively high in the fourth
group. It includes 8 regions that are leaders in a particular economic area: Saratov and Chelyabinsk regions,
the Republic of Bashkortostan, Sverdlovsk and Nizhny Novgorod regions, Perm region, St. Petersburg, and
Samara region. The fifth group has the highest level of underemployment among the regions of the Russian
Federation. This group includes only 3 regions: Moscow, the Republic of Tatarstan and Moscow region.

Thus, there is a certain territorial regularity in labour underutilization in Russia. Its level is quite low in
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regions with severe climatic condition, and the highest in the economically developed regions of the

European part of the country.

7. Conclusion

1. The phenomenon of labour underutilization was considered from the standpoint of statistics, that
is to say, its qualitative content was determined, and a system of measures for quantitative evaluation was
offered. These measures include "number of employees who worked part-time on the initiative of the
employer, thousand people" (Y1), "number of employees who worked part-time under an agreement
between the employee and the employer, thousand people" (Y2), "number of employees who were inactive
due to the fault of the employer and for reasons beyond the control of the employer and the employee,
thousand people" (Y3). They are calculated by Rosstat and have a quarterly frequency;

2. The dynamics of these indexes in Russia has a various trends and seasonal components, which
are reflected on their forecast values. There is a decrease in Y lvalues, a slight but noticeable increase in
Y2, and noticeable fluctuations but overall growth in Y3;

3. Structural changes in the context of economic activities over the past 2 years (in quarterly
dynamics) were almost imperceptible;

4. In the framework of the nonparametric multivariate L1-mean method, a comprehensive evaluation
was made, and the regions of the Russian Federation were ranked according to the underemployment
indexes. It is established that the regions with a high level of socio-economic development have the highest

values of labour underutilization.
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