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Abstract. The relevance of this research lies in the utilization of mineral goods as critical
industrial inputs for the manufacture of renewable energy machinery, which has sparked
an increase in demand and prices for essential minerals. The purpose of the study is to
examine the import-demand function for metallic mineral goods by applying the quantiles
via moments (MM-QR) approach, considering the potential heterogeneity across the sam-
ple of the top 5 mineral-consuming (importing) nations. The dataset, covering the years
1996-2021, is analysed to test the hypothesis regarding the influence of wind produc-
tion capacity on mineral-import requirements, considering the price of mineral goods, ex-
change rates, and income growth. We observe a monotonic favourable response of mineral
import demands to wind power generation across all quantiles. However, when consid-
ering the quadratic form of wind energy generation, the mineral import demand shows
a monotonic reverse trend as the size of wind energy generation expands. Our results
reveal the unexpected finding of 8 monotonic positive effect of copper prices on mineral
import demand, which contradicts the Marshallian price theorem. Conversely, the reac-
tion of mineral imports to exchange rates remains consistently positive without modu-
lation. Additionally, we observe a non-monotonic association between the income fac-
tor and mineral imports, indicating that the mineral import response to economic growth
remains positive until a specific threshold is reached, beyond which it tends to stabilize.
The theoretical and practical significance of these findings lies in boosting mineral goods
trade to advance the clean energy transition goal for a decarbonized global environment.

Key words: mineral import; installed wind capacity; MM-QR approach; top five mineral
importing countries.

JEL F12, F47, F64

Original Paper

1. Introduction

The Kyoto Protocol and the Paris
Summit are two influential global plat-
forms that have emphasized the importance
of reducing CO, emissions. However, the
latest COP26 conference in Glasgow has
reasserted the goal of realizing a pathway
to a carbon-neutral landscape by severing
the link between economic growth and its

negative environmental impacts, promoting
sustainable energy generation [1].

As aresult, businesses that apply
co-benefiting models not only encourage
the adoption of renewable energy but al-
so generate profits. However, the growth
of renewable energy capacity, especially
wind installation capacity in many coun-
tries, heavily relies on mineral resources

n © Md. Monirul Islam, 2024
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that are essential for the production and
management of renewable technologies, in-
cluding wind turbines [2].

Thus, the world is witnessing a signif-
icant surge in demands for mineral imports,
and this trend has proven beneficial to mul-
tiple countries. As a result, there has been
a widespread adoption of electric vehicles
and renewable energy sources, which con-
tinues to drive the rapid electrification pro-
cess'.

Additionally, it is worth noting that, on
average, renewable and wind technologies
require more raw materials than conven-
tional energy supplies [3].

Given this context, the central research
question of this paper explores how the rise
of wind energy production capacity in pri-
mary mineral-importing nations affects
mineral trade.

The motivations for this research
stems from several factors. Firstly, many
nations that rely on mineral imports are
acutely conscious of their obligation to
cap global warming at a maximum of 1.5°
Celsius higher than preindustrial heights,
as articulated during the COP26 assem-
bly [4].

Accordingly, the deployment of re-
newable technologies, particularly wind
turbines, has assumed critical importance
in their pursuit of these objectives [3].
Moreover, the transition to clean or re-
newable energy sources has emerged as
a vital pathway towards environmental
safety, with several governments spurred
on by influential international forums
committing to a sustainable energy sys-
tem by 2050. Consequently, they seek
to define the requisite installation pow-
er necessary to facilitate the disposition
of cleaner power machineries in order to
ensure long-term power safety and sus-
tainability [5].

!https://www.forbes.com/sites/sap/2021/11/29/
cop26-takeaways-renewables-replace-fossil-fuels-as-

According to estimates from the IEA?,
reaching the worldwide objective of transi-
tioning to clean energy requires the installa-
tion of wind and solar energy systems with
capacities of 280 and 1,739 gigawatts, cor-
respondingly. However, the ambitious goal
of advancing renewable technology raises
a crucial question about the abundance of
current mineral reserves in supporting the
necessary infrastructure for a successful
transition to cleaner energy.

Secondly, clean energy machinery gen-
erally demands a larger quantity of raw ma-
terials compared to the traditional non-re-
newable power generation system. To
illustrate, the construction of a solar en-
ergy plant with one megawatt of installed
capacity requires approximately 4 tons
of copper, whereas a conventional power
plant only needs around a single ton. This
heavy copper exploitation is also linked to
wind power-yielding mechanisms, where
between 0.20 and 0.759 gigatonnes of cop-
per are required for operating a single wind
generator”.

In addition to copper, the manufactur-
ing process of renewable energy equipment,
specifically for wind power generation, ne-
cessitates the utilization of various other
mineral goods, such as cadmiums, lithi-
um for EVs, and nickels/cobalt for energy
storage [5, 1]. As a result, mineral impor-
tations have become increasingly impor-
tant for economies dedicated to achieving
cleaner energy goals and aligning with the
worldwide transformations towards clean-
er energy.

Finally, the global climate is heavily
influenced by the substantial greenhouse
gas emissions from the largest consumers
of mineral goods, namely the USA, China,
Japan, Germany, and the Netherlands. As
a result, these countries are seeking to pro-
duce clean energy through the utilization of

2 https://www.iea.org/reports/energy-
technology-perspectives-2017

metals-become-a-major-force/?sh=3¢1¢93¢92676

3 https://www.mrs.org/spring2010
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critical minerals to decrease the reliance
on fossil fuels within their energy mix sys-
tems. This approach serves to minimize the
consequences of climatic events and en-
hance the utilization of renewable energy
and complementary non-carbon technolo-
gies, thereby allowing for practical and sus-
tainable business practices'.

As aresult, there is a discernible mar-
ket demand for critical minerals in these
countries, making them a critical compo-
nent of their industrial development strat-
egies. Nevertheless, these countries face
significant geopolitical, economic, techno-
logical, and environmental risks in secur-
ing a steady supply of minerals, which is an
even greater concern than that for fossil fu-
els. Despite these challenges, these mineral-
importing countries continue to increase the
importation of minerals to boost renewable
technology production [6].

Therefore, it is imperative to prior-
itize mineral trade for facilitating the tran-
sition to cleaner energy, particularly in the
context of wind power, and effectively ad-
dress the risks associated with environmen-
tal degradation in these nations.

Driven by the aforementioned motiva-
tions, we have set forth a primary research
objective to examine whether there is a cor-
relation between the cumulative miner-
al import requirements and the installed
wind capacity within the top five nations
in terms of mineral imports during the pe-
riod of 1996-2020.

To achieve our research objective,
we employ the quantiles via moments
(MMQR) procedure, devised by Machado
& Silva [7]. This quantile-based technique
is robust in considering the location and
scale of quantile distributions over time,
while concurrently examining cross-
sectional heterogeneity and time-variant
factors among different entities within the
panel [8].

! https://www.oecd.org/dev/developing-
countries-and-the-renewable-energy-revolution.htm

Employing this steadfast approach re-
veals that the proliferation of wind ener-
gy generation acts as a monotonic catalyst
to stimulate mineral import demands in all
quantiles ranging from q10-q90.

Furthermore, our findings reveal that
the elasticity of copper prices does not
fully adhere to the Marshallian price and
demand-centric theorem across all quan-
tiles. We also observe that the exchange
rate and income growth have a positive ef-
fect on mineral demand in the top five min-
eral importing economies, whereas income
made an insignificant but negative impact
in the upper quantiles of our study.

Our research makes a significant con-
tribution to the prevalent empirical inves-
tigations in several ways.

Firstly, we delve into the demand dy-
namics of metallic mineral goods with-
in the import-demand function procedure
using innovative panel econometric tech-
niques. This analysis covers the top five
mineral importers, providing valuable in-
sights into the dynamics of mineral demand.

Secondly, we recognize the impor-
tance of wind energy production as a cru-
cial technological innovation for acceler-
ating the global transition to clean energy.
This aligns with previous studies proposed
by Sohag et al. [9] and Islam et al. [1], high-
lighting the significance of wind energy in
achieving sustainable energy transitions.

Thirdly, our focus is on aggregate (to-
tal) mineral imports as the dependent vari-
able, which is an underexplored area in the
sustainability literature on the relationship
between the mineral market and wind pow-
er deployment.

Fourth, this study’s results have sub-
stantial implication for policymakers in
mineral-consuming nations, providing val-
uable insights into their growing portfolio
of mineral import-dependent energy trans-
formations.

Moreover, our results can inform the
formulation of mineral-centric co-benefit

n Journal of Applied Economic Research, 2024, Vol. 23, No. 1, 6-32
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policies aimed at promoting a global shift
towards cleaner energy and achieving a de-
carbonized global landscape.

The purpose of the study is to examine
the import-demand function for metallic
mineral goods by applying the quantiles via
moments (MM-QR) approach, considering
the potential heterogeneity across the sam-
ple of the top 5 mineral-consuming (im-
porting) nations.

Research hypothesis:

HI: Mineral resource trade, especial-
ly mineral imports, contributes to the ex-
pansion of the global cleaner (wind) ener-
gy transition.

The rest of this study is structured in
the following way. Section 2 portrays an
outline of the methodologies exercised.
Section 3 delineates the empirical out-
comes and relevant discussions. The con-
cluding section summarizes the key find-
ings and implications for policy.

2. Literature review

The literature in the context of global
clean energy metamorphosis influenced by
the metallic minerals appeared dramatical-
ly in the last five years.

Specifically, scholarly investigations
pertaining to the interconnection between
clean energy and mineral commodities
emphasize the importance of forecasting
scenarios [10, 11]. Some strands of anal-
yses examined the region-centric capaci-
ty of mineral goods for generating cleaner
electricity but did not encompass the full
range of available samples [12, 13]. Some
researchers also focused on the risky land-
scape of mineral goods exploitation [14,
15], and the governing, economic, societal,
and political uncertainty issues concerned
with mineral extraction [16, 17].

Bazilian [18] and Fernandez [19]
showed apprehensions regarding the min-
eral resources’ availability in specific glob-
al nations, which creates bottlenecks for
metal exploitation.

Garcia & Guzman [20] measured the
pricing of the critical minerals in the inter-
national markets.

Church & Crawford [21] and Aldakhil
et al. [22] inspected the liaison among tech-
nology innovation, expanses for R&D, me-
tallic mineral extraction, green energy ne-
cessity, accentuating the ecological concern.

Nassani et al. [23] and Bainton et al.
[24] elucidated a comprehensive picture of
how environmental sustainability, carbon
content, and neutrality facts are linked to
the mining activities of metallic minerals.

Sprecher & Kleijn [25] and Vakulchuk
& Overland [26] accentuated the necessity
of the crucial mineral commodities to set
the potential power consumption strategy.

Mineral trade, particularly the import
and export portfolios of mineral goods, has
been considered by many authors when
assessing the relevance of global miner-
al trade volumes in driving the growth of
cleaner energy production worldwide.

Islam et al. [6] discovered the posi-
tive implications of geopolitical risks,
where policy-driven economic uncertain-
ties have adverse impacts on the import re-
quirements of mineral commodities in the
United States.

Islam et al. [27] identified the diverse
influencing factors of decomposed geopo-
litical events, such as geopolitical turmoil
“threats” and ““acts,” within the context of
Chinese mineral assets’ import portfolios.
They employed the quantile-based QARDL
and Q-Q regression procedures, taking into
account the broad data properties.

Yu et al. [28] conducted a study using
theories on the “global value chain” and
“energy transition” to analyze the relation-
ship between clean power technology, pric-
es, trade, and mineral resources across lead-
ing resource-abundant nations from 1995
to 2020. The findings indicate that the ini-
tial adoption of renewable energy technol-
ogy has a positive impact on the demand
for mineral resources. However, over the
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long term, there is a decline in mineral re-
source demand. Employing a fixed effect
model across nations, the study observed
a positive correlation between mining de-
mand and the growth of industry value and
trade openness over an extended period.
Moreover, the trading of mineral resourc-
es exhibits a multiplier effect on mining
demand, further influencing the dynamics
of the industry.

Islam et al. [29] scrutinized China’s
mineral import portfolio of critical miner-
als for solar energy production from 1996
to 2019. This study revealed the significant
role of mineral import volumes in the ex-
pansion of China’s solar energy generation,
which is a crucial aspect of the global tran-
sition towards cleaner energy.

Li et al. [30] examined the relationship
between renewable electricity generation,
financial development, clean fuel and tech-
nology access, GDP, R&D spending, and
electricity accessibility in low- and middle-
income economies from 2000 to 2021. It al-
so explores the impact of natural resourc-
es on economic growth in the same group
from 1973 to 2022. Using time series anal-
ysis and Granger causality, the study finds
that GDP and financial development play
a significant role in increasing electricity
accessibility. Additionally, renewable elec-
tricity production, access to clean fuels and
technologies, and energy efficiency signif-
icantly enhance electricity accessibility in
these economies. The influence of natu-
ral resource rents on economic growth fol-
lows an asymmetric pattern, initially insig-
nificant but gaining importance over time.

Hotchkiss et al. [31] examined two ap-
proaches used to identify critical minerals
in countries that are actively transitioning
to clean energy. Given the commitments of
the United States and the United Kingdom
to expand their use of renewable energy
technologies, the identification of critical
minerals holds significant significance for
these economies. The paper assesses the

methodologies employed in the identifica-
tion of critical minerals and their implica-
tions for these two nations.

Islam et al. [4] conducted a compre-
hensive study and explored the positive
contribution of Russian mineral goods sup-
ply to global and Chinese renewable ener-
gy generation from 2011 to 2021, utilizing
monthly data. The research also found the
advantageous role of labour within the re-
newable energy industry, while consider-
ing the externalities associated with geo-
politics that impact this industrial process.

In summary, prior studies have primar-
ily concentrated on evaluating the present
status of mineral reserves, their utilization,
and exploring potential extraction meth-
ods for the future. However, recent re-
search published between 2023 and 2024
has shed light on the significance and utili-
zation of critical mineral goods, particular-
ly metallic mineral commodities, in driving
the expansion of cleaner energy industries.
These minerals serve as crucial industri-
al inputs for the operation and manufac-
turing of cleaner energy machinery. Given
the abundance of research focused on the
mineral requirements for global clean en-
ergy expansion, this empirical investiga-
tion aims to develop key hypothesis as out-
lined below:

HI: Mineral resource trade, especial-
ly mineral imports, contributes to the ex-
pansion of the global cleaner (wind) ener-
gy transition.

However, previous research did not
consider the disaggregated phenomenon
of cleaner energy transformation, specif-
ically focusing on wind energy produc-
tion, within the context of leading miner-
al goods-consuming nations. Additionally,
there is a notable scarcity of literature that
examines the import demands of critical
minerals and their role in the expansion
of wind power generation in these nations.
Therefore, our research aims to fill this
gap by analyzing the actual and growing
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Table 1. Data narratives

Code Variables’ names Measurement Sources
MI Mineral import demand | Cumulative import-size of miner- | British Geological
al goods in metric ton (thousand) | Survey, & WITS
(https://wits.worldbank.
org/)
IWC | Wind installation power | Cumulative installation capability | Our World in Data
of wind energy in gigawatts, cap- | (https:/ourworldindata.
turing the onshore and offshore- | org/)
based generation of electricity
COP |Copper price Copper price (per pound) Macrotrends
(https:/www.
macrotrends.net/charts/
precious-metals)
EXR | Exchange rates Real exchange rates index (2010 = | World Bank
= 100) (https://data.worldbank.
. . &)’ p [ S 1
GDP | Gross domestic product |Yearly ratio of GDP growth orgproductsiwdi)
(GDP)

Note: The logarithmic forms of dataset are considered for estimation purpose.

volumes of clean energy influenced by the
import requirements of mineral goods with-
in these nations, employing sophisticated
econometric procedures.

3. Materials and methods

This section encompasses the data
sources, model estimation and economet-
ric procedures used for this study.

3.1. Data narratives

According to the British Geological
Survey', the USA, China, Japan, Germany,
and the Netherlands are ranked as the
world’s top five mineral importing coun-
tries. However, our study focuses on inves-
tigating the reply of mineral goods import in
these countries to the significant cleaner/sus-
tainable energy factors — the installed wind
capacity — over the period of 1996-2021.

It is assumed that increasing wind en-
ergy production enhances the demands for
mineral goods importations in these na-

! https://www?2.bgs.ac.uk/mineralsuk/statistics/
UK Statistics.html

tions, particularly as wind power machin-
eries, namely wind turbine, generator, cells,
and power storage batteries require a sub-
stantial amount of minerals for their man-
ufacture and operation.

As a result, these top mineral-consum-
ing nations import the commodities from
other exporters, leading to an increase in
their mineral import growth. This inves-
tigation employs the cumulative mineral
importation (MI) as the dependent varia-
ble, which responds to the wind energy de-
ployment in the context of these countries,
while the installed wind capacity (IWC)
serves as an independent variable (Table 1).

More specifically, factors encompass-
ing host country’s economic progress lev-
el, mineral prices, and exchange rates have
a significant influence on the demands for
mineral goods importations. These vari-
ables are taken into account in the analy-
sis of the mineral import-demand function.
Specifically, the Marshallian price-demand
theorem states that higher import costs result
in lower import size of the commodity [32].
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Moreover, exchange rate deprecia-
tion and income growth affect the vol-
ume of mineral imports in host countries.
Additionally, the importance of renew-
able energy for environmental preserva-
tion drives investments in renewable ener-
gy projects [33].

Therefore, our analysis of mineral-
import requirements in relation to cleaner
energy metamorphosis, including wind ener-
gy generation, incorporates variables, name-
ly mineral price, exchange rate, and host
economy’s income growth. Furthermore, to
avoid size effects, all variables have been
transformed into natural logarithmic form.

3.2. Model construction

A particular consumer’s demands (j)
for a certain commodity (i) are determined
by their income ), the price of the com-
modity (p,), and the prices of other goods
(p,)- We can express a consumer’s utility
behaviour in the following manner:

a,=1(y, P p,)- (1)

The cumulative demand of the con-
sumers is converted into a demand equa-
tion (Q) that is contingent upon the cumu-
lative outputs/income (Y) and the price of
products within the economy:

Qi=f(Y’pi’pn)' (2)

In cases where the domestic supply of
goods in a country falls short of meeting
demand, the economy resorts to import-
ing from outer nations. Consequently, the
import demands function relies on factors
such as the nation’s income (Y), the market
pricing of commodities ( p;, p ), and the
other (complementary or substitute) com-
modities’ comparative price in local and in-
ternational arena, which is reflected in the
exchange rate (e) [34]:

Q,'M[:(Yﬂpiﬂs’pf’e)' (3)

Our modelling approach examines the
demand for mineral goods in the five larg-
est mineral goods-consuming nations. In this
model, we include wind energy (iwc) as a tech
innovation, drawing idea from previous stud-
ies [1, 9]. As aresult, the final equation de-
rived from the theories can be expressed:

Ml _ $
Qi,t - 0LO + (XIY, + azpi,t +

“4)

+(l3pf,, +oexr, +ogiwe, + 1, .
Where O illustrates the importation

of mineral commodities in their cumula-
tive form; Y hows the GDP growth; p,.$ are
the market pricing of imported commodi-
ties (copper); exr denotes the real exchange
values; and iwc refers to the installed wind

capacity.

3.3. Econometric procedures

This subsection demonstrates the eco-
nomic background of cross-sectional de-
pendency (CD), panel unit-root inquiry,
e.g., CADF, and quantile via moments
(MM-QR) techniques.

3.3.1 Cross-sectional dependency

(CD) inquiry

Commencing our empirical model
analysis, we explore the interdependence
between cross-sectional squads. The panel
data’s reliance on cross-section units may
stem from significant impacts arising from
economic ties, globalized, and other inter-
connected relationships. Earlier investiga-
tions that disregarded the CD issues in pan-
el estimation process could lead to results
that are inconsistent or biased, as it tangles
with CD in the panel squads.

Henceforth, Breusch & Pagan [35] in-
troduced the LM examination procedure to
investigate the existence of CD issues. The
calculation procedure of the LM statistic is
given below:

N

N-1
LM=T) > p;. )
i-1 j=i+l
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In this equation, T delineates the time-
spans, N expresses the quantity of cross-
sectional squads, and ;3; illustrates the
cross-sectionally correlated residuals stem-
ming from the OLS procedure. A notable
limitation of the LM inquiry process is its
applicability when dealing with a substan-
tial quantity of 7 and a comparatively lim-
ited size of N. In order to address this hitch,
Pesaran [36] devised the LM inquiry tech-
nique designed to assess the CD test out-
lined below:

o (E&
L R Y T

The underlying postulation of the null
hypotheses for both inquiries posits that
cross-section squads are unrelated and not
influenced by any form of dependency, as
observed in the alternative hypothesis.

3.3.2 Panel unit-root inquiry

To ensure the accuracy of our findings
and prevent misleading outcomes, we as-
sess the stationarity characteristics of the
data. In order to achieve this, we utilize
the second-generational unit-root inquiry
devised by Pesaran [37], specifically the
CADF inquiry.

The technique is effective in identi-
fying potential problems related to cross-
sectional dependency and slope heteroge-
neity. As a result, we can now present an
illustration of the CADF regression using
the equation provided below:

AY, =a,+bY,,  +

iTig-1

(7

+cY  +cAY +o,.

In the equation, A refers to the adjust-
ment parameters, Y illustrates the investi-

gated variable, ¥, and AY, delineate the

1 & 1 &
— > Y, and — ) AY,, correspondingly,
PRt v pondingly

i=1 i=1

and o, is the disturbance mechanism.

3.3.3 Quantiles via Moments (MM-

OR) procedure

Given the substantial variation in the
distribution of mineral imports among
countries worldwide, the current study
employs the panel quantiles via moments
(MM-QR) model, following the framework
proposed by Machado & Silva [7]. This
innovative approach estimates regression-
based quantiles by approximating condi-
tional means, while also offering valuable
insights into how the independent variables
influence the entire conditional allocation.

The MMQR technique enables an-
alysts to discern diverse impacts across
quantiles, providing a comprehensive un-
derstanding beyond traditional methods
such as the OLS. Importantly, the MMQR
technique proves advantageous when the
cross-sectional data-driven modelling
framework incorporates separate impact
and endogenous regressors.

Based on the experiential arrangement,
it can be stated that considering the availa-
ble data {(Y,-t X, )’} from a panel compris-
ing n individuals i =1, 2, ..., n over T time
periods t =1, ..., T, the inference of con-
ditional quantiles Qy (t|X) for a location-
scale framework, which can be formulated
as follows:

Y;, =a; + X;:B + (81' + Zi,ty)Uit' (8)

In this context, the regressed variable
Y represents mineral goods imports (M),
and its random conditional quantiles are de-
pendent on a k-vector of covariates X,. The
method utilizes conditional means to eval-
uate the conditional quantiles by combin-
ing assessments of the location and scale
functions. This approach enables us to cap-
ture the separate effects of the regressors
on both the location and scale on the re-
gressed indicator.

Moreover, X, denotes the vector of re-
gressors, which include installed wind ca-
pacity (/WC), quadratic form of installed
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wind capacity (IWC2), copper prices (COP),
exchange rates (EXR) and economic growth
(GDP) with Pr={8, +Z,y>0} =1,

The parameters (o,,8,),i=1, ..., n,
correspond to the fixed effects specific to
each individual in the dataset, while Z is
a k-vector that contains known differenti-
able transmutations of the factors of X. The
order {X,} is direly exogenous, meaning it
is iid for any fixed i and is also independ-
ent throughout different i values. The er-
ror terms U, are also iid throughout both
i and ¢, and they are statistically independ-
ent of X

Furthermore, the error terms U, are
normalized to satisfy the moment con-
ditions. Therefore, the model can be ex-
pressed in the following manner:

O, (T|Xi,)=(ai +6,.q(1:))+

9
+Xi,zB+Z[,zYQ(T)- ©

The scalar coefficient a (1)=
= a, + 8,g(7) refers to the fixed effect spe-
cific to individual i at quantile-t, repre-
senting the effect on the distribution at t.
Unlike the typical fixed effects, the distri-
butional impact is not limited to a simple
shift in location.

Rather, it captures the impact of
time-invariant distinctive characteristics
that can have diverse impacts on the parts
of the conditional distribution of Y. This ap-
proach enables us to explore how the het-
erogeneous covariance impacts of indica-
tors related to mineral imports vary under
different conditions.

3.3.4 Driscoll Kraay’s standard

errors (DKSE) technique

To appraise the long-term validity of
our result, we utilize the DKSE technique
(Driscoll & Kraay [38]). This method is
effective in evaluating robustness as it can
handle commotion terms in diverse pan-
els that exhibit spatial (cross-sectional)
dependence (CD). The CD is particular-

ly noticeable when i and j represent differ-
ent panels, which is a common challenge
when analysing macroeconomic data over
extended periods.

The DKSE procedure first examines is-
sues such as heteroscedasticity, CD, and au-
tocorrelation to identify any potential prob-
lems. It then incorporates the average values
of regressors and their associated errors in the
model, which are utilized to generate cross-
sectionally robust standard errors through
a weighted HAC (heteroscedasticity and au-
tocorrelation consistent) estimator [39].

The fixed effect parameter adheres to
a twin-step implementation process, where
all variables z, €{y,, x,} in the model un-
dergo within-transformation in the initial
step. This ensures the appropriate applica-
tion of the fixed effects estimator:

z,=z,—z; tz

(10)

T
In this equation, Zz, =7}’IZZH

1=t;

- (Z T )71 D>z, . Itis important to note
i t

that the second step involves the within-
estimator, which is based on the OLS esti-
mator of J,=X%, @+€,. This within-
estimator is used to estimate the
transformed regression model described in
equation (10) through a pooled OLS esti-
mation procedure.

3.3.5 Panel causality test

We employ the dynamic non-causality
procedure devised by Dumitrescu & Hurlin
[40] for heterogeneous panel data, includ-
ing those with small data ranges.

This causality test provides distinct
Z and W statistics, along with their corre-
sponding p-values, which allow for a mod-
erate detection of the causal associations
among the variables.

The utilization of this test provides
a robust approach to examining the poten-
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tial causal relationships among the varia-
bles and thus helps to ensure the accura-
cy and comprehensiveness of the study’s
findings.

4. Results

The part of this study includes the find-
ings derived from several analytical tech-
niques, including descriptive analysis, CD
test, panel unit-root inquiry, MM-QR tech-
nique, the Driscoll-Kraay standard errors
procedure, and panel causality test.

4.1. Descriptive analysis findings

We commence our investigation by ana-
lysing descriptive statistics. Table 1 show-
cases the standard deviation of our variables,

Table 1. Descriptive statistics

illustrating that the standard deviations are

highly reflective for most of the study’s indi-
cators in the “between” option. This scenario

exposes the panel squads-centric divergence

in mineral importation and its utilization in

wind power manufacture.

Additionally, we present Table 2,
which illustrates the correlation matrix of
the variables along with their correspond-
ing significance levels (p-values). Our
analysis reveals a strong positive correla-
tion between IWC and MI, aligning with
our priori expectations. Furthermore, we
observe a positive correlation between
IWC? and MI, which is consistent with
our intuitive understanding of the rela-
tionship.

Variable Mean Std. Deyv. Min. Max. Obs.

MI Overall 14.7302 0.7891 13.1181 16.1880 N =130
Between 0.7007 13.8837 15.6446 n=>5

Within 0.4762 13.8116 15.3959 T=26

IWC Overall 1.5712 2.1157 —4.0745 5.6418 N=130
Between 1.4016 —-0.1645 2.9041 n=>5

Within 1.7006 —2.7795 5.3079 T=26

w2 Overall 6.9094 7.9022 0.0001 31.8308 N =130
Between 4.6692 1.07088 11.1174 n=>5

Within 6.6980 —4.2046 27.6228 T=26

005 Overall 4.1739 0.8861 3.0179 5.8630 N=130
Between 0.0030 4.1726 4.1794 n=>5

Within 0.8861 3.0124 5.8575 T=26

EXR Overall 4.6166 0.1193 4.2401 4.8673 N=130
Between 0.0581 4.5360 4.6987 n=>5

Within 0.1073 4.3207 49123 T=26

GDP Overall 2.9026 3.6620 —5.6938 14.2308 N=130
Between 3.2951 0.6079 10.8697 n=>5

Within 2.1572 —3.9634 8.4414 T=26

Note: The descriptive analysis procedure computes the logarithmic form of the dataset.
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Table 2. Correlation matrix

MI IWC IWC? cop EXR GDP
MI 1.0000
IWC | 0.3981%* | 1.0000
(0.0000)
IWC? | 0.1880%* | 0.7421%%*
(0.0358) (0.0000)
COP | 04653*%* | 07728%* | (.02850 1.0000
(0.0000) (0.0000) (0.7524)
EXR | 0.2083%* | —0.2327%%* | 0.0647 0.1435 1.0000
(0.0198) (0.0090) (0.4732) (0.1104)
GDP 0.0478 ~0.0583 0.0411 0.1537* 0.0789 1.0000
(0.5966) (0.5183) (0.6486) (0.0870) (0.3817)

Note: p-values lie in first brackets. ***, ** and * are the significance levels at 1 %, 5 % and 10 %.

Table 3. Cross-sectional dependence (CD) and panel unit-root inquiries

CD inquiry Unit-root inquiry
Variable
Statistics p CADF (Level) CADF (First difference)
MI 14.95%** 0.946 —2.001** —3.886%**
IWC 15.00%** 0.948 —1.745%* —2.086**
w2 5.04x** 0.591 0.508 —3.096%***
CopP 7.774 —3.567***
EXR 1.75%* 0.374 1.235 —2.237%*
GDP 9.06%*** 0.573 0.566 —2.793%**

Note: For the case of a global variable, specifically the COP, the CD and CADF inquiries are not suit-
able. As a result, we employ the ADF unit-root examination considering COP as the time-series property
and finding its stationarity profile. The CD measurements and the average correlation (p) among the cross-
sections are presented in the 2nd and 3rd columns, respectively. Additionally, the CADF (Z[t-bar]) stats at
the level /(0) and the first-difference I(1) forms are displayed in the 4th and 5th columns, correspondingly.

Next, we move forward to investi-
gate the Issue of CD in the panel squads at
this juncture. The CD status plays a pivot-
al role in determining the appropriate mod-
el for the cross-sectional squads. The out-
comes of the CD inquiry are displayed in
Column 2 of Table 3. The CD inquiry pro-
cedure exhibits variables’ level of signifi-
cance at 1 %, signifying the existence of
CD among the cross-sectional squads. It is
worth noting that the /WC exhibits high-

er CD values, whereas the EXR displays
lower values.

Given the Issue of CD observed
among the panel squads, we employ the
CADF procedure to check for stationari-
ty. This test effectively handles concerns
related to CD and slope homogeneity, re-
sulting in a balanced outcome across the
cross-sections. However, the CADF unit-
root analysis reveals the integrating rela-
tionship between the variables, which is
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mixed in nature. As a result, due to the evi-
dence of CD and the merged integrated or-
der among the variables, it becomes neces-
sary to utilize the MM-QR approach.

4.2. Main findings

This research measures the response of
MI to IWC within the scope of COP, EXR,
and GDP using the import-demand analy-
sis procedure. We have opted for the MM-
QR approach, which allows us to examine
the specific discrepancies in location and
scale while exploring the relationship be-
tween MI and /WC among the nations with
the highest mineral consumption.

The hypothetical model under the
framework of MM-QR approach used in
our study includes

0,, (IWC, IWC?, COP, EXR, GDP) =
= o+ X (IWC, IWC?, COP,EXR, GDP ) +
+ 6(5 + Zy)q(‘c)_

In this model, we take into account cu-
mulative MI as the regressed variable, IWC
and /W(C? as the regressors, and COP, EXR
and GDP as the control variables.

Table 4 depicts that MI has a monoton-
ically positive response to the /WC in the 5
mineral-consuming nations. The result in-
fers that the /WC significantly fosters the
top mineral-consuming countries’ M/ de-
mands in all quantiles from q10 to q90 due
to having IWC’s positively significant coef-
ficients emerged from the MM-QR regres-
sion approach (Figures 1 and 2).

Table 4. Mineral importation and cleaner energy transformations

Variables Location Scale ql0 q20 q30 q40
IWC 0.2062%** 0.0061 0.1963%** | 0.1992%** | 0.2017*** | (.2037%**
(0.0404) (0.0223) (0.0482) (0.0429) (0.0403) (0.0395)
IWC —0.0517%%* | —0.0100% | —0.0355%** | —0.0403%** | —0.0444%%* | _0.0476%**
(0.0095) (0.0052) (0.0113) (0.0101) (0.0095) (0.0094)
Ccop 0.4141%%% | —0.0081%*% | 0.4272%** | 0.4233%%% | 0.4200%* | 0.4174%**
(0.0841) (0.0465) (0.1005) (0.0895) (0.0839) (0.0823)
EXR 2.6588*+* | _0.1335%+* | 2.8743%%x | 2.8004¥** | DT55IRHE | D7[23Hx
(:5180) (0.2862) (0.6186) (0.5512) (0.5168) (0.5074)
GDP 0.0304%* 0.0278*** | 0.0753*** | 0.0618*%%* | 0.0504%%* | 0.0415%**
(0.0137) (0.0075) (0.0163) (0.0150) (0.0140) (0.0140)
Table 4. Mineral importation and cleaner energy transformations (the end)
Variables q50 q60 q70 q80 q90
IWC 0.2052%+* 0.2081+#* 0.2103%** 0.2137%%* 0.2170%**
(0.0398) (0.0424) (0.0460) (0.0533) (0.0620)
IWC —0.0502%** —0.0548%** —0.0585%** —0.0640%%* —0.0694%**
(0.0094) (0.0100) (0.0109) (0.0126) (0.0145)
CoP 0.4153%%* 0.4115%%* 0.4086%** 0.4041%+* 0.3997%**
(0.0830) (0.0883) (0.0958) (0.1109) (0.1292)
EXR 2.6788*++ 2.6169%** 2.5680%** 2.4951%%* 2.4208%%x
(0.5112) (0.5441) (0.5902) (0.6835) (0.7952)
GDP 0.0345%* 0.0216 0.0114 ~0.0037 ~0.0188
(0.0139) (0.0149) (0.0162) (0.0187) (0.0209768)

Note: Standard errors lie in first brackets. *** p<0.01, ** p<0.05, * p<0.1
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Figure 1. Reply of Ml demand to IWC and IWC?

Figure 2. Fitted values of M/ demand to IWC and IWC?

These favourable and substantial coef-
ficients of the wind power at all-time ho-
rizons (quantiles) also signify that /WC,
which plays a crucial role in worldwide
cleaner energy metamorphosis, relies on
minerals. This contributes to the growing
demand for mineral goods imports.

Our findings in Table 4 also unveil that
the mineral import demand (M) encounters
a monotonic reverse move at all-time hori-
zons while expanding the volume of wind
energy generation using quadric form in the
study’s model. Furthermore, it indicates that
the response of M/ to the quadric form of in-
stalled wind capacity (/W (C?) is significant-
ly negative all over the quantiles (q10-q90)
from the perspectives of the largest mineral-
consuming nations (Figures 1 and 2).

This situation implies that mineral re-
sources’ responsiveness does not cover up

but surpasses the massive wind genera-
tion. Therefore, it has negatively affected
mineral-based wind energy production.

Our finding (Table 4) also establishes
that the response of M1 to the copper price
(COP) is monotonic and conducive all over
the quantiles (q10-q90) due to its signifi-
cantly positive coefficients. This finding in-
dicates that the importation of mineral com-
modities consistently rises in tandem with
the supply of mineral commodities in the
market, primarily driven by the rapid ex-
pansion of wind energy generation.

In addition, the result concerning £XR
shows a positive response of M/ to EXR
in entire timespans (q10-q90). The posi-
tive consequence of EXR on MI require-
ment may be rational from the standpoints
of these economies’ higher rate of local cur-
rencies.
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Finally, we find that the M/ demand
monotonically and positively responds
to the economic growth (GDP) from ql10
to 50, and this factor remains inconse-
quential during the residual quantiles, e. g.,
q60-q90. Our result implies that GDP el-
evates mineral import (M/) demand up to
a specific level.

However, after the threshold level,
the GDP growth becomes elusive to pro-
mote MI demands in these mineral import-
ing countries. The reason behind the mono-
tonically positive impact of GDP growth on
MI demand in these countries is their fo-
cus on harnessing the full income poten-
tials for clean energy production, particu-
larly wind energy. Besides, income growth
values’ exponential rate promotes a com-
modity’s import growth for a certain level
(threshold level).

4.3. Robustness checked by the

DKSE technique

To examine the robust results, we em-
ploy the DKSE procedure, which is an
adapted version of the previously devel-
oped estimator of the standard non-para-
metric covariance matrix. This estimator is
specifically designed for analysing time-se-
ries data and assessing both cross-sectional
and time-based dependence. Importantly,
the DKSE procedure yields compelling
findings that address the Issue of cross-
sectional dependence [47].

Our estimated findings in Table 5
divulge that our main proposition, viz.,
the positive reply of MI to IWC and the
quadric form of IWC (IWC?), is explored
using this alternate estimation technique,
namely Driscoll-Kraay standard errors
technique.

Table 5. Results derived from the DKSE procedure

Variables Coefficient Drisc/Kraay Std. Error t p-value
IwC 0.2062** 0.0445 4.63 0.010
w2 —0.0517%** 0.0100 -5.14 0.007
Ccop 0.4141#+* 0.0853 4.85 0.008
EXR 2.6588*** 0.2680 9.92 0.001
GDP 0.0304** 0.0109 2.77 0.050
R? 0.4296
Root MSE 0.6084
Obs. 125

Note: *** and ** denotes the 1 % and 5 % significance levels.

This finding coincides with the re-
sults obtained from the MM-QR approach.
Besides, we also explore the positive coef-
ficients of the copper price (COP), the ex-
change rate (EXR) and economic growth
(GDP) that are entirely coherent with the
finding from the MM-QR technique.

Overall, the Driscoll-Kraay standard
errors estimation procedure establishes our
core assumption concerning the beneficial

feedback of M1 to IWC and IWC?2 in from
the perspectives of the largest 5 mineral-
consuming nations.

4.4. Panel causality test’s findings

In order to obtain more robust findings,
we utilize a dynamic panel causality analy-
sis technique developed by Dumitrescu &
Hurlin [40]. This causality test offers the
advantage of providing an unbiased meas-
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urement while taking into account the het-
erogeneous properties of the panel data.
Table 6 presents the W-stat and Z-stat,
which illustrate the Granger causality for
all variables in relation to MI.
The investigated results show a bidi-
rectional causal association between M/

and /WC and the quadratic form of IWC
(IW(C2) across the sample nations. Besides,
the unidirectional causality lies between
the mineral imports (M) and exchange
rate (EXR), and the bidirectional causali-
ty exists between the M/ and the econom-
ic growth (GDP).

Table 6. Results from panel causality test

Hypotheses W-stats Z-stats p-values. Outcomes Conclusion
IWC-MI 10.1679 9.1320 0.0000 Yes Bilateral causation
MI-IWC 8.1459 6.8713 0.0000 Yes
IWC?*—-MI 4.5158 2.8127 0.0049 Yes Bilateral causation
MI-IWC? 9.2343 8.0882 0.0000 Yes
MI—-COP 3.6142 1.8047 0.0711 Yes Unilateral causation
EXR—MI 4.4613 27518 0.0059 Yes Unilateral causation
GDP—MI 8.7399 7.5355 0.0000 Yes Bilateral causation
MI—-GDP 4.4527 2.7423 0.0061 Yes

Accordingly, our findings are robust
and aligned with the MM-QR and Driscoll-
Kraay standard error techniques.

S. Discussion

The findings of this study provide
empirical evidence of a positive relation-
ship between mineral goods imports and
wind power installation in major mineral
commodity-consuming countries.

These findings highlight the signifi-
cant utilization of critical mineral goods by
these nations in the manufacturing process
of cleaner power. Specifically, wind power
serves two primary purposes: offshore and
onshore. The maintenance of offshore wind
plants heavily relies on rare earth miner-
als, particularly permanent magnets used
in generator operations. As wind genera-
tor technologies continue to advance, the
growing trend in wind power installation
further underscores the importance of these
mineral commodities as essential raw ma-
terials [41].

As one of the top mineral-importing
countries, the situation of the US is par-
ticularly striking when it comes to pro-
ducing renewable electricity from wind
sources. Over the past three decades, the
US has witnessed a significant increase in
wind electricity production through the use
of wind technologies. The adoption of ad-
vanced technologies has led to a reduction
in wind-based electricity production costs.
According to a report by the EIA!, “Total
annual U.S. electricity generation from
wind energy increased from about 6 bil-
lion kilowatt-hours (kWh) in 2000 to about
380 billion kWh in 2021.”

Similarly, China has emerged as the
leader in wind installation capacity world-
wide. In 2020, developers constructed
approximately 100GW of wind farms in
China, which is enough to power rough-
ly three times the number of houses in the
UK. Additionally, there was a nearly 60 %

! https://www.eia.gov/energyexplained/wind/
electricity-generation-from-wind.php
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increase in wind installation capacity in
China in 2021".

Crucially, in Japan, wind power cur-
rently contributes a modest percentage to
the overall electricity industry. The onshore
wind capacity in Japan is projected to be
144 gigawatts, while the offshore wind ca-
pacity is estimated to be 608 GW. As of
2020, the country’s total installed wind
power capacity was 4.2 GW. In compar-
ison to other countries, the government’s
objectives for wind power development in
2018 were relatively modest, aiming for
1.7 percent of the total electricity produc-
tion. However, in December 2020, Japan’s
authorities announced plans to develop up
to 45 GW of offshore energy from wind
sources by 20402

The wind energy industry holds par-
amount importance in Germany’s ener-
gy revolution, as it continues to account
for the highest share of domestic pow-
er production in 2021. Germany stands
as Europe’s largest wind energy market,
boasting an installed capacity of nearly 63
GW. Repowering constituted 13 % of new
onshore installations in 2021, contributing
to approximately 23 % (net) of Germany’s
total electricity output.

Likewise, the Netherlands heavily re-
lies on wind energy as a significant renew-
able energy source. Consequently, the cen-
tral government has made the decision to
increase the number of onshore wind farms.
By the end of 2015, at least 2,525 onshore
wind turbines generated 3,000 megawatts
of power, equivalent to approximately 5 %
of the Netherlands’ overall energy require-
ments. In line with the Energy Agreement
for Sustainable Growth report, the country
achieved its target of producing 6,000 MW
of onshore wind energy in 2020. Currently,

!https://www.theguardian.com/business/2021/
mar/10/china-leads-world-increase-wind-power-

the Netherlands aims to install between
1,000 and 1,500 new onshore wind turbines,
considering that an average wind turbine
has a capacity of 2 to 3 MW3.

Furthermore, to meet climate tar-
gets and reduce reliance on Russian gas,
the Netherlands plans to significantly in-
crease offshore wind plant construction in
the coming years, aiming to triple the an-
ticipated capacity by 2030%.

The overall explosive growth rate
of wind energy generation in the top five
mineral-consuming nations significant-
ly increases the demand for minerals used
in the manufacturing and maintenance of
wind technologies. The findings of our study,
which demonstrate a positive and significant
association between mineral commodities’
importation and wind power generation in
these major mineral-consuming economies,
align with the studies conducted by Islam
et al. [1, 34], Giurco et al. [42], Islam et al.
[6, 27], and Buchholz & Brandenburg [43].

In our findings, we have also observed
a negative relationship between assumed
expansion of clean power production and
the import demands of critical mineral
goods. There are several rationales behind
this observation.

Firstly, these countries may lack the
necessary preparation, target determina-
tion, and capacities to effectively utilize
mineral resources for a significant portion
of wind energy production. Additionally,
bottlenecks related to mineral mining and
extraction can hinder the exploitation of
the full potential of these mineral resourc-
es, as they are often concentrated in specif-
ic regions. Furthermore, people and govern-
ance in mineral-producing countries may
not be inclined to export mineral resourc-
es to other nations.

3 https://www.government.nl/topics/renewable-
energy/wind-energy-on-land

capacity-windfarms
2 https://www.reuters.com/article/us-japan-

4 https://www.reuters.com/business/
environment/netherlands-ramps-up-plan-doubling-

windpower-idUSKBN28P0C6

offshore-wind-capacity-by-2030-2022-03—18/

ISSN 2712-7435

Journal of Applied Economic Research, 2024, Vol. 23, No. 1, 6-32 H


https://www.theguardian.com/business/2021/mar/10/china-leads-world-increase-wind-power-capacity-windfarms
https://www.theguardian.com/business/2021/mar/10/china-leads-world-increase-wind-power-capacity-windfarms
https://www.theguardian.com/business/2021/mar/10/china-leads-world-increase-wind-power-capacity-windfarms
https://www.reuters.com/article/us-japan-windpower-idUSKBN28P0C6
https://www.reuters.com/article/us-japan-windpower-idUSKBN28P0C6
https://www.government.nl/topics/renewable-energy/wind-energy-on-land
https://www.government.nl/topics/renewable-energy/wind-energy-on-land
https://www.reuters.com/business/environment/netherlands-ramps-up-plan-doubling-offshore-wind-capacity-by-2030-2022-03-18/
https://www.reuters.com/business/environment/netherlands-ramps-up-plan-doubling-offshore-wind-capacity-by-2030-2022-03-18/
https://www.reuters.com/business/environment/netherlands-ramps-up-plan-doubling-offshore-wind-capacity-by-2030-2022-03-18/

. Md. Monirul Islam

Secondly, mineral trade-related ex-
tremism can contribute to the negative
consequence of utilizing mineral resourc-
es in the production process of wind energy,
which ultimately affects mineral-importing
countries.

Considering these factors, mineral-
importing countries are required to sensi-
bly utilize mineral resources in the produc-
tion of renewable energy, particularly wind
energy. Moreover, the clean energy transi-
tions driven by mineral resources in these
countries are fundamentally shaped by the
state policies adopted to address challeng-
es arising from various socio-economic, po-
litical, and cultural factors.

The negative response or bottlenecks
in mineral import and exploitation relevant
to cleaner energy generation align with pre-
vious studies conducted by Bazilian [18],
International Energy Agency', Mudakkar
et al. [44], De Ridder [45], Hu et al. [46],
Nassani et al. [23], and Hanai [16].

The study’s finding also establish
the beneficial influence of copper pric-
es on mineral importation that denies the
Marshal’s price/demand-centric theorem
regarding the import-demand analysis.
Marshallian view depicts that the import-
ing commodities’ own price may adversely
influence the commodities demanded [32].

More specifically, global market dynam-
ics and supply chain interdependencies may
also play a role in shaping the relationship
between copper prices and mineral imports.
Changes in global copper prices can reflect
shifts in global demand and supply condi-
tions, affecting the overall availability and
cost of mineral commodities. These fluctua-
tions can influence the decision-making pro-
cess of mineral-importing countries, leading
to adjustments in their import demands in re-
sponse to changing copper prices.

Our findings explore the positive con-
sequence of exchange rates on the require-

! https://www.iea.org/reports/the-role-of-
critical-minerals-in-clean-energy-transitions

ment for mineral imports, which can be
rationalized from the standpoint of these
economies having a higher rate of local
currencies. This finding also indicates that
a stronger local currency can serve as an
indicator of higher export earnings. When
a country’s exports perform well, it gen-
erates a surplus of foreign currency, con-
tributing to the strengthening of the local
currency. This surplus of foreign curren-
cy can then be utilized to finance miner-
al imports. The positive relationship be-
tween exchange rates and mineral imports
can be seen as a reflection of the availabil-
ity of foreign currency reserves that can be
allocated towards the importation of min-
eral commodities.

The final findings of this study provide
valuable insights into the relationship be-
tween economic development and the ex-
pansion of mineral goods imports in ma-
jor mineral commodities-importing nations.
The results highlight the beneficial impact
of economic development on the overall
growth of imports, particularly in the con-
text of mineral commodities. The findings
suggest that higher levels of economic de-
velopment often coincide with increased
industrialization and infrastructure devel-
opment. These activities require signifi-
cant quantities of mineral resources, fur-
ther driving the demand for mineral goods
imports.

As aresult, the specific level of in-
come growth plays an expediting role in
spurring the growth of mineral goods im-
ports, aligning with the needs and demands
of the mineral goods-consuming nations.

6. Conclusion and policy

implications

The utilization of minerals is highly
prevalent in the production of clean ener-
gy, particularly in the domain of wind pow-
er. Despite the inherent variability and un-
predictability of mineral markets, the focus
on minerals as a cornerstone in clean ener-
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gy generation has proven instrumental in
driving their significant demand.

Through our analysis, we seek to in-
vestigate the dynamic relationship between
MI and cleaner energy transformation pa-
rameters, specifically the wind installation
capacity (/WC), in conjunction with sever-
al other explanatory variables, e.g., COP,
EXR, and GDP growth. To achieve this, we
apply rigorous econometric techniques to
uniquely examine the import-demand func-
tion analysis within the leading 5 mineral-
consuming nations.

Our study provides some persuasive
results.

First, we establish our primary hypoth-
esis by finding mineral import’s monotonic
long-run positive responsiveness to the in-
stallation of wind power capability. This is
obvious in the case of these mineral goods
consuming nations owing to their appall-
ing use of mineral resources as raw mate-
rials in the operation of wind energy tech-
nologies and their production.

Secondly, the own price of mineral
goods does not hold the Marshallian price-
quantity theorem in influencing the require-
ments of mineral commodities.

Thirdly, the exchange rate positive-
ly increases the MI demands for these
economies. The strength of the curren-
cies of these mineral importing econo-
mies directs to the significant influence
of exchange rates on the mineral import
demands. Furthermore, the cumulative
proportionate alteration in import unit
values plays a crucial role in detecting
the influence of exchange rate fluctua-
tions on MI demands.

Finally, economic growth appears to
have a monotonic positive influence on
mineral import (MI) from ql to q5. After
this threshold level, the income growth fac-
tor shows inconsequential throughout the
remaining quantiles (q6-q9). This result
indicates that these economies utilize the
GDP’s potential in promoting MI growth,

but GDP’s exponential rate upholds M/
growth for a certain level (threshold level).

Our findings are robust across the al-
ternate estimation parameters, namely the
DKSE technique and the Dumitrescu-
Hurlin panel causality test.

The outcomes of our comprehensive
investigation carry substantial theoretical
and practical implications for the formu-
lation and implementation of policies. Our
findings indicate that a strategic utilization
of minerals in the development of renew-
able energy holds the potential to facili-
tate a transition towards a decarbonized or
net-zero emissions trajectory for mineral-
importing nations.

However, it is imperative for decision-
makers in these economies to address the
critical Issue of a recycling framework for
minerals. Without a well-defined plan for
recycling, these nations will be unable to
achieve the fundamental objective of a cir-
cular economy.

By implementing appropriate policies,
the exploitation of minerals can yield sig-
nificant profitability, enabling policymak-
ers to capitalize on the income growth po-
tential that renewable energy sources offer
while simultaneously steering their ener-
gy infrastructures away from non-renew-
able sources.

Furthermore, the collective efforts of
these nations to ensure that global aver-
age warming remains below the ambitious
target of 1.5 °C, as set by world leaders at
COP26, can be further bolstered by active-
ly avoiding the use of non-renewable ener-
gy sources through a concerted and delib-
erate approach.

The governments of major economies
that rely heavily on mineral imports must
conscientiously acknowledge the growing
necessity for minerals as they seek to pursue
more sustainable forms of energy. According
to the World Bank’s (2020) forecast, the de-
mand for minerals in renewable energy tech-
nologies is anticipated to surge by more than
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500 % by 2050. This staggering depiction of
mineral demand may spur various nations to
ramp up their mineral imports to reinforce
their capacity for producing clean energy.
In light of this, it is crucial for the govern-
ments of these nations to establish sensible
mineral import policies that enable them to
sustain mineral goods importation to facili-
tate the responsible use of renewable equip-
ment, namely wind turbines, wind genera-
tors, and wind cells.

Theoretical and empirical implica-
tions arise from the analysis of exoge-
nous shocks and the bargaining power of
mineral-importing nations in relation to
mineral prices. Understanding and being
mindful of these exogenous shocks, such
as oil price fluctuations, exchange rate fluc-
tuations, economic recessions, and unsta-
ble global financial conditions, among oth-
ers, is crucial for mineral-importing nations.
This knowledge can inform policy deci-
sions and strategies to mitigate the adverse
impacts of these shocks on mineral prices
and ensure the stability and affordability of
mineral imports.

The concept of bargaining power be-
comes an essential factor in the context of
attaining favorable mineral pricing and
furthering mineral imports. The ability of
mineral-importing nations to negotiate fa-
vorable terms and conditions can influence
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YOK 339.9

ME)KCTPGHOBOE nccneposaHue cnpoca Ha UMNOPT NOJTIe3HbIX
UCKOMNaeMbIX 1 BEeTPO3HepreTuku: aMmnmpmnyeckue gaHHble
Begywmnx uMnoptepos nosie3HbiX AICKOoNaeMblX

Mo. Monupyn Henam © DA<

Ypanvckuii pedepanvuviti ynusepcumem
umenu nepeozo Ilpezudenma Poccuu b. H. Envyuna,
2. Examepunbype, Poccus

VYuusepcumem /laxku,
2. [laxka, Banenaoew

O monirul.islam@bigm.edu.bd

AHHOmMayus. AKTYanbHOCTb AaHHOI0 UCCef0BaHUsi CBA33Ha C MCMOIb30BaHUEM MU-
HepanbHbIX MPOAYKTOB B KAYECTBE BaXKHEWLLIMX MPOMbILLIEHHbIX PECYPCOB AN NPo-
13B0OCTBa 060pYO0BaHMA Ot BO30OOHOBASEMbIX UCTOYHWUKOB 3HEPI M, YTO BbI3BaANO
POCT CMpOCa 1 LIEH Ha OCHOBHbIE MOoJiIe3Hble MCKoMaeMble. Lienb nccnenoBaHns — na-
y4nTb MYHKLMI MMMOPT-CPOC Ha METaNIMYECKME MUHEPA/IbHbBIE TOBaPbI C NPUMEHe-
HMEM MEeTOAa KBaHTUel Yepe3 MoMeHTbl (MM-QR) ¢ y4eToM NoTeHLManbHOM HeoaHO-
pPOOHOCTM MO BblbOpKe NSTW BEAYLLMX CTPAH — NOTPEbUTENEN NONE3HbBIX MCKOMaEMbIX
(cTpaH-uMnopTepos). Habop maHHbIX, 0XBaTbiBaOLWMM neprog ¢ 1996 no 2021, aHa-
NN3NpYeTcs ANS NPOBEPKM FMNOTE3bl 0 BANSHWUM BETPO3IHEPreTUHECKMX MOLLHOCTEN
Ha NoTpebHOCTM B MMNOPTE MNOME3HbIX UCKOMaEMbIX C Y4ETOM LiEH Ha MUHEPa/IbHbIE TO-
Bapbl, 0BMeHHbIX KYPCOB M POCTa 4,0X040B. Mbl Habnto4aeM MOHOTOHHYO BnaronpuaT-
HYO peaKLMI0 MMOPTA MOME3HbIX MCKOMaeMblX Ha BETPOreHEePaLMI0 MO BCEM KBAHTUMAM.
OQHaKo NMpy paccMOTPEHUM KBaOpPaTUYHOM GopMbl MPOM3BOLACTBA BETPOBOM 3HEPI MM
CNPOC Ha MMMOPT NONE3HbIX UCKOMaeMbIX SEMOHCTPUPYET MOHOTOHHYHO 0BPaTHYHO TEH-
LEHLMI0 Mo Mepe YBenmyeH1s pa3mMepoB BETPOreHepauuu. MonyyeHHble pe3ynbTaThl
CBUOETENbCTBYIOT 0 HEOXKMO3HHOM BbISIBIEHWUM MOHOTOHHOI O MOMOXKUTENIbHOMO BAUSA-
HWA LieH Ha MeAb H3 MMMOPTHbIV CAPOC Ha MNOME3HbIE MCKOMaeMble, YTO MPOTMBOPEYNT
TeopeMe MapLuanna o LieHax. Ml HaobopoT, peaKkLms MMMOPTa NONE3HbIX MCKOMaeMblX
Ha BaNtOTHbIE KYPCbl OCTAETCS CTabMNbHO NoNoXumTeNbHOM Be3 Mogynsumum. KpoMme To-
ro, Mbl Hab/1l0AaeEM HEMOHOTOHHYO CBSI3b MeXXAY GPaKToOpOM A0X043 M MMMNOPTOM Mo-
NEe3HbIX MICKOMaeMbIX, YTO YKa3bIB3ET Ha TO, YTO PEaKLMS UMMOPTA NOME3HbIX MCKOMa-
EMbIX Ha 3KOHOMWYECKWUIA POCT OCTAETCH NOMOXMUTENbHOW 00 TEX NOP, MOKa He bypeT
LOCTUMHYT OnpegeneHHbli Mopor, 38 KOTOPbIM OHa MMEET TEHAEHLUMIO K CTab1n3aLmm.
TeopeTnyecKkas 1 NPaKTUHEeCKast 3HaYMMOCTb 3TUX BbIBOLOB 3aK/H4aeTCs B CTUMYIIU-
POBaHMM TOProBN MUHEPANbHbIMX TOBaPaMU ANS AOCTUXKEHWUS LIS NEPEXOAa K YM-
CTOW 3Hepruv Ana gekapboHnaaumm rnobanbHON OKPYXKaLOLLEN CPEeAbI.

Knro4esble cnosa: MMMOPT NOME3HbIX MCKOMN3eEMbIX; YCTaHOB/IEHH3A MOLWHOCTb BETP3;
nogxog MM-QR; naTb BegyLmnx CTPaH-UMNopTEePOB Mo1e3HbIX MCKOMaeMblX.
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Abstract. Healthcare services constitute one of the most important markets as they
are used by all people regardless of age, wealth, and worldview. In order to effectively
manage both private and public healthcare systems and to expand the scope of servic-
es provided in a timely manner, it is necessary to understand the nature of the demand
for health, depending on the development of society and individuals. This paper is devot-
ed to the empirical testing of one of the most influential models of health economics —
Michael Grossman's model of health demand — by means of econometrical modelling. We
used data from RLMS HSE (Russia Longitudinal Monitoring Survey of HSE) for 2019 and
2020. The paper tested the hypotheses that educational level positively affects the de-
mand for health, that women invest in their health more responsibly than men, that the
‘age’- “"demand for health” link has non-linear character, and the rate of health amorti-
zation is not constant during the life of an individual. We concluded that health demon-
strates the features of both consumption and investment good. It was also found that
income affects the demand for health just within the consumption interpretation of this
construct, not within the investment one. The study showed that people with a low in-
come tend to consume medical services more actively by spending more time in hospi-
tals. It can be assumed that demand for medical services will increase during the eco-
nomic crisis, job cuts, inflation, and a drop in real incomes of the population. The results
of the study may help to predict the demand and consumption of medical services and
to facilitate decision-making in Russia’s healthcare system in the future.

Key words: Grossman's model; demand for health; health economics; Russia; healthcare
system; RLMS HSE.
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what factors affect the demand for health.
Identifying these factors is important for
national health systems and policymakers
and rises the challenges for researchers to
examine what are the determinants of the
demand for health in the given country.

In order to effectively manage both
private and public medicine and expand
the scope of services provided in a timely
manner, it is necessary to understand what
the demand for medicine will be, depend-
ing on personal attitudes, the development
of society and the situation in the country.

This research was inspired by sever-
al facts.

First, health industry is growing fast,
and policy makers want to know what fac-
tors define the demand for health and med-
ical care.

Second, there is no consent about such
factors, their significance, and the direc-
tion of impact.

Third, the model which is most impor-
tant for the explanation of the demand for
health, Michael Grossman’s model (fur-
ther — MGM), was tested over and over
again, with different and contradictory re-
sults. Despite of the variety of studies there
are no consensus about the determinants of
the demand for health across regions, coun-
tries, social groups etc. We observe the ab-
sence of certainty about the factors defining
the demand for health in specific countries
including Russia.

The purpose of this paper is to find
the determinants of the demand for health
in Russia and to test how MGM works on
given country data. So, this paper presents
an attempt to cover a lacuna in our knowl-
edge and to reveal how some selected fac-
tors impact the demand for health in Russia
basing on the data of Russian Longitudinal
Monitoring Survey — Higher School of
Economics (RLMS-HSE).

Our research is about to contribute to
the domain of country-specific researches
touching upon the demand for health rather

than health as is. Education level and per-
sonal income will serve as the variables of
our special interest.

The main question of our research is
how the level of education and income lev-
el affect the demand for health in Russia.

The follow hypotheses were tested: is
the demand for health stem from the two-
fold character of health as an investment
and a consumption good? Do the individ-
ual’s education and income level affect his/
her demand for health?

The set of Russian data (RLMS HSE
database) for 2019 and 2020 years is used.

We operationalized the demand for
health as an investment and a consumption
good by the variables of the frequency of
visits to the doctor and the use of in-hospi-
tal care, respectfully. These (possible) nex-
uses will reveal the impact of social trends
and the economic situation in the country
on the demand for medical services. The re-
sults of the study may form an assumption
about the consumption of medical services
in Russia in the near future. It is assumed
that trends in higher education and declin-
ing incomes may increase or decrease the
demand for health.

The rest of the paper is organized as
follow. The Section 2 presents research
background and the review of MGM in-
spired approaches and empirical results
of the demand for health, healthcare, and
some related topics. Section 3 is devoted
to how our research is organized and ex-
plains data, methods and variables used in
the modelling. Section 4 details our mod-
els and results description. In section 5 we
discuss our results and compare them with
other authors’ results. Section 6 summariz-
es our results, presents limitations and di-
rections for future research, and notes prac-
tical implications.

2. Background literature
Michael Grossman’s model and the
very concept of the demand for health
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were proposed firstly in the seminal pa-
per in 1972 [1] and developed later. Within
this model framework, demand for health
means the demand for being healthy. The
author described a model of “demand for
health” as the demand for any other con-
sumer good used to satisfy a need — in this
case, the need to be healthy. At the same
time, this product— “health” — has all the
same properties as other products. Its stock
decreases over time caused by deprecia-
tion, i.e., the individual’s health status be-
came worse with natural aging. Being a ra-
tional subject, a person can invest in his/
her health — that is, to undergo preventive
health examinations, communicate with
a doctor, visit a doctor more often, take
medication, follow doctor’s recommen-
dations, exercise fitness and proper nutri-
tion, treat diseases in a timely manner and
keep a healthy lifestyle, and do other things
to keep his/her physical state from getting
worse as long as possible.

The initial MGM was widened, deep-
en, reshaped and advanced by Grossman
himself and a lot of his succeeders and crit-
ics. The first brief review of main “theo-
retical and empirical extensions and appli-
cations of the framework for studying the
demand for health and medical care” [2,
p- 1] and the expected findings was made
by Grossman in 10 years after his seminal
paper first publishing. Author outlined his
1972 model in [3] where he discussed the
theoretical and empirical issues regarding
the investment and consumption models
withing the human capital framework of
the demand for health. Later, Grossman in-
vestigated the link between health and edu-
cation in [4] where he tested whether more
schooling does cause better health, and in
[5] where, while not doubting the signifi-
cant link between education and health, he
questioned its causal nature and the exog-
eneity of education variables.

Since its appearance, MGM became
a starting point for the whole branch of

economic research — the health econom-
ics. There are two domains of theoreti-
cal and empirical literature within health
economics. One domain is devoted to the
link between “health” and other variables,
while the second examines “the demand for
health”. The boundary between these do-
mains is rather vague. They both involve
a list of factors and variables and use mod-
elling to test hypotheses. What concept is
used in each research project is defined by
the underlying conceptual frameworks and
how the variable of interest is operational-
ized in each particular study.

Mathematically, the demand for health
in Grossman’s model is presented by utili-
ty function and constraints. Health is seen
as a consumer commodity [6] or as an in-
vestment commodity [7]. The third point of
view presents health as a generalized good,
no pure investment neither pure consump-
tion one [8, 9]. Another dimension of the
presentation of the demand for health not-
ed by Cropper [10] who saw the dichoto-
my between preventive care and treatment
of health problems when they already oc-
curred.

As a consumer commodity, health di-
rectly enters into the individual’s utility
function, giving him healthy time, which
is valuable itself. As an investment com-
modity, health determines the amount of
time that the individual can spend on the
production of other goods that he/she needs.
When individuals invest into their health
capital, they do it in anticipation of the ben-
efits they could receive from the time spent
healthy. It was also noted that an increase
in the shadow price of health leads to both
a decrease in the demand for medicine and
an increase in the amount of resources that
need to be invested in health.

The investment approach has a lot of
adherents in the health economics and com-
bines a large and growing body of research.
Withing this “investment” approach the de-
mand for health and the choices related to
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it are studied through intertemporal models
within a human capital framework.

Grossman “views health as a dura-
ble capital stock that yields an output of
healthy time” [3, p. 348]. It rises the indi-
vidual’s productivity in job market and per-
sonal life. Potential productivity gains mo-
tivate persons to invest in their health.

As the results of the optimization anal-
ysis, Becker [11] derived models for the
investments in health, lowering mortality
and different aspects of health-related be-
havior. He distinguished three areas in the
research domain “health as a human cap-
ital”: (i) the modelling of optimal invest-
ments in health by individuals, companies,
and governments; (ii) the analysis of the
value of life and willing to pay for health
and life improvements and longevity; (iii)
the search for links and complementari-
ties between health and other factors and
other types of human capital investments
such as education, gender etc. [11, p. 379].
According to Becker’s description of health
economics domain, our study is inside the
third research area.

Treating health as an investment good,
Galama & van Kippersluis [12] presented
“an explicit theory of joint investment in
skill capital, health capital, and longevity,
with three distinct (and endogenous) phas-
es of life: schooling, work, and retirement”
[12, p. 3]. Distinguishing investments in
health capital (e.g., medical care expendi-
tures, fitness etc.) and investments in skill
capital (e. g., expenditures on education and
on-the-job training), authors found that “in-
vestment in skill capital raises the return to
investment in health capital, and vice versa”
[12, p. 1] that meant the complicated char-
acter of “health-education” nexus.

The “economical” approach to health
as a human capital has been developing
traditionally. Recently, the new approach
raised within another paradigmatic frame,
Bourdieusian sociological tradition of so-
cial capital which emphasizes social and

cultural issues in individual’s health care.
Withing this “sociological” approach,
health capital is defined “as the aggregate
of the actual or potential resources pos-
sessed by a given agent that have the ca-
pacity to affect the position of agents in the
social field of health” [13, p. 205].

So, “health capital” is seen by
Grossman and his successors as one of the
types of human capital with all its prop-
erties.

A lot of various socio-economic fac-
tors which could affect demand for health
was tested and discussed within MGM
since this model appearance. Some hy-
potheses were approved, others were de-
clined. The interinfluence is studied be-
tween health capital and economic growth
[14, 15], poverty and inequality [16, 17],
children’s human capital accumulation [18],
life expectancy [19], individual’s behavior
[20, 21], etc.

Empirical testing of the demand for
health model involves a lot of variables but
the factor that attracts the widest interest of
researchers is education. Great attention
was paid to the impact of educational is-
sues onto health, the demand for health and
health-related behavior.

A lot of scholars recognize education
as a fundamental cause for the health it-
self [22] and the demand for health [23].
Nevertheless, there are several specific ex-
planations why education is so important.
First, more educated people demonstrate
better self-management of health state and
maintain more effective communication
with physicians during disease “compre-
hending what is being prescribed and then
regimenting their daily routine to execute
it” [24, p. 10934]. Moreover, the study [25]
revealed that less educated people with low
educational backgrounds are unable to un-
derstand what is useful and needed for their
health. Educated people are more likely to
spend lifetime in commendable activities
like sports and healthy diet.
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Second, education implies ability of
a person to deal with information by more
effective way, i.e., to process health and
nutrition information and understand doc-
tor’s recommendations. There were re-
ported the causal links between education
and health-related behavior via the spe-
cial health knowledge reception, informa-
tion processing, and qualified evaluation
of costs and benefits in life-long invest-
ments [26, 27]. More educated persons
make healthier lifestyle choices, they are
more likely to engage in health fostering
activities, including amateur sports and ac-
tive leisure time [28], they demand more
health-oriented behavior and, finally, health.

Third, highly educated persons and
whole nations spend a significant part of
their higher incomes in consuming and pur-
suing a healthier standard of living [17],
fighting against water and air pollution and
for the betterment of the environment all
around and for themselves personally. It’s
supposed that the more educated a person
1s, the more he/she realizes that it is more
profitable to get sick as little as possible
and work (and earn) as much as possible. It
is assumed that getting an education reduc-
es the shadow price of health, since more
educated people reproduce the “health cap-
ital” more efficiently. The opportunity cost
of time lost due to illness increases with ed-
ucation. As a consensus result, authors treat
“education as a factor that increased one’s
efficiency in producing health and reduc-
ing the shadow price of investment at any
given age” [29, p. 664].

Historically, “the demand for health”
was focused on medical care or direct
health services and was understood as
“the service consisting of the control and/or
management of diseases (or other unwant-
ed physical or mental conditions) be they
actual or potential” [30, p. 132]. Now, “the
demand for health” concept also includes
some preventive measures and costs such
as fitness and sports, healthy food, well-

ness lifestyle etc. Such expanding of the
concept shifted the focus of the demand for
health researches from “disease-centered”
to “healthy-life-centered”.

Such wide modern approach leads to
the variety of operationalizations of the de-
mand for health using the monetary and
non-monetary measures, medical-related
and non-medical variables. Thus, it is pos-
sible to identify some measurable varia-
bles that define the demand for health. The
proxies for the demand for health, health-
care and healthy products are used to be
both subjective (self-estimated state of
health as in [31], or choice of healthy food
as in [20]) and more impartial (having
health insurance, as in [32]). The results
of meta-analysis [33] show that there are
a bounded set of variables used in differ-
ent researches and the variety if their oper-
ationalizations.

A considerable quantity of country-
specific papers constitutes the special
stream of the empirical researches in-
spired by MGM. Many years after the in-
itial MGM publication, Grossman [3] ex-
plained some parts of the health demand
model in more detail, and empirically test-
ed the effect of education level on the de-
mand for medicine. To test Grossman’s
model in practice, data were taken from US
national representative survey conducted
by the National Opinion Research Center
and the Center for Health Administration
Studies of the University of Chicago. The
self-assessed level of health was taken as
the health stock, and the demand for health
was measured by the amount of money
spent on medical services and goods. Age,
number of years of education, salary and
family income were used as independent
variables. The first one, “Age”, is found to
have a negative effect on health, and the
rest variables had a positive effect on the
dependent variable “demand for health”,
which were in-line with common sense.
As aresult, the “net consumption” model
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(health is a consumer good) was confirmed
by the coefficients.

Other authors report other results. The
non-linear character of the “age — demand
for health” link is found in [34]. The re-
sults of Johes and coauthors support the
concept of the demand for health as invest-
ment good. They also showed that “the de-
mand for medical care also rises with the
wage” [34, p. 15] that means the direct link
between income and the demand for health.

The difference in demand for health
among employed people and the general
population was the main research question
in the paper [35] where the authors took the
probability of being healthy as a dependent
variable used to measure health demand.
The results show that income and educa-
tion have a positive effect on the likelihood
of being healthy, and other regressors have
the same signs as in MGM.

One of the most comprehensive stud-
ies of the MGM relevance was carried out
in [36]. Authors tested the influence of all
possible explanatory variables used in pre-
vious studies; the dependent variable was
spendings on medical services in different
countries. Data were used for 24 developed
countries of the OECD (Organization for
Economic Cooperation and Development),
which means that the results are typical for
most Western countries, and not for any in-
dividual country. As a result, the direct de-
pendence of the cost of medical services
on wages was confirmed, just like the pos-
itive effect of the number of years of edu-
cation among adults and the negative ef-
fect of tobacco consumption. In addition, it
has been confirmed that health is a perfect
consumption good (net consumption mod-
el) and not an investment good (net invest-
ment model). This result means that utility
is achieved by reducing sickness time and
increasing healthy time, rather than using
health as a way to make more money.

Besides a great interest, Grossman’s
model had attracted a significant critique.

Researchers see problems with the MGM
itself and with its empirical testing. The
problems with model reported by the re-
searchers are the ambiguity and unlike-
liness of presuppositions. Another wave
of critique touches the observability and
measurement of the variables included in
the MGM. Firstly, it was noted in [37] that
the desired level of health is not achieved
instantly, which leads to incorrect signs of
the coefficients. Secondly, the non-observa-
bility of health capital, which is a mandato-
ry component of the health demand model,
was proposed to be solved by an indicator
of health status (categorical variable).

Zweifel [38] sees the main problem in
the subjectivity of individual preferences
and the fact that the Grossman model does
not include stochastics. He criticized the
implausibly long planning horizon in health
planning and its economic benefits (whole
life), firstly. Secondly, the fixed ratio of the
costs of medical services and the prices of
self-promotion activities (healthy lifestyle)
is not applicable to real life. Thirdly, the
author finds it wrong to think that in all
circumstances it is equally possible to re-
store health to the desired level. The au-
thor of the article explains that healthy and
sick people value healthy time different-
ly, which means they are ready for differ-
ent expenses for treatment and maintaining
their health. In addition, the state of hu-
man health was proposed to be assessed us-
ing the random probability of being sick or
healthy. At the same time, a person’s choice
regarding investments in his health de-
pends on whether he/she is currently sick or
healthy. In addition, the author concludes
that the more medical care is provided to an
individual, the faster health is restored, and
the healthier person’s life becomes, and the
longer a person remains healthy, the less he/
she cares about his/her health and becomes
less motivated for this.

The authors of mentioned above and
other articles came to consensus about the
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irrelevance of the Grossman model in its
original form.

A lot of other papers devoted to
Grossman’s model testing on real data
from different countries to infer its plau-
sibility. We’ve found some papers whose
research questions and hypotheses were
close to ours.

Fletcher & Frisvold [23] investigat-
ed what factors (with years of education
as a focus) affected preventive health care
on Wisconsin (USA) high school gradu-
ates’ data. They use answers for some ques-
tions (“whether an individual has received
a flu shot, cholesterol test, physical exam,
and dental exam” [23, p. 5] during last 12
month) as proxies for the for the respond-
ents’ preventive health care use. Within the
conceptual framework of health as an in-
vestment good, authors reported that “there
are important spillover effects of increasing
education in the context of increasing one
domain of health — preventive health care
choices” [23, p. 13]. Their main result was
accompanied by other outputs of modeling,
namely the significance of gender (posi-
tive link for the being woman variance) and
age and general insignificance of family in-
come (of all variables which denoted a de-
mand for the demand for preventive care,
only a “dental care” demonstrate a signifi-
cant link with income variable).

The similar results were reported in
[39] for Italian residents. Italy is a devel-
oped European country with the health
system organized like Russian one: “The
Italian National Health system (NHS) pro-
vides universal and largely free health care
coverage to all residents” [39, p. 3]. Similar
to our research, authors used investment-
associating dependent variables (inter alia,
visits to doctor, like in our research) and
consumption-associating variable (dummy

“Serious Health Problems”). Their main re-
sults were twofold: in the investment mod-
els they got a positive link with education
and an absence of correlation with income,

in the consumption models the education
was insignificant and income found to have
a negative link with dependent variable of
health.

We’ve found just two studies closest
to the topic of our research which are ex-
plored the demand for health in Russia and
built on data of the Russia Longitudinal
Monitoring Survey (the RLMS-HSE).

First of them, Burggraf et al. [40] ana-
lyzes Russian demand for health on 1996—
2008 data. Authors took various factors that
influence the frequency of visits to the doc-
tor and the amount of money spent on treat-
ment. The demand for health is treated to
be same as the demand for medical care
and prescriptions and “constructed by rank-
ing various dichotomous indicators begin-
ning with a score of zero for no demand for
medical care and ending up with a score of
six indicating a hospital stay and further
prescribed medicine” [40, p. 47]. Their re-
sults confirmed most of the provisions of
the Grossman model. Price level, income,
age, level of education, and other factors
were found affecting the dependent varia-
ble (the demand for medical care) with the
sign, positive or negative, as it was pre-
dicted by MGM. The only regressor which
demonstrated the reverse behavior compar-
ing with the studies made for other coun-
tries was the state of health; as Burggraf
et al. reported, for Russians, the state of
health negatively affects the demand for
medical services.

The second paper [41] used the
RLMS-HSE data for 2006-2017 and esti-
mate the income elasticity of spending on
the healthcare services and medication in
Russia assuming the non-linear relation-
ship between income level and expenditure.
They developed the demand for medical
care as “household expenditure on health-
care services and/or medicines” [41, p. 346]
and found the different income elasticity
of total health spending between the high-
and low-income groups. This result is con-
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sistent with other studies for developing
countries.

Both mentioned papers treated the de-
mand for health via consumption of medi-
cal care and eliminated other health issues
like healthy food consumption, physical
exercises etc.

3. Data, Methods and Variables

We used RLMS-HSE database
(Russian Monitoring of the Economic
Situation and Health of the Population of
the National Research University Higher
School of Economics, further — RLMS-
HSE), which contained the results of an
annual survey of the Russian population
on various social and economic aspects of
life. The data was taken for two most recent
available years — 2019 and 2020.

We should mention an important lim-
itation of any health research within this
period. 2020 was the starting year of the
COVIDI19 pandemic, the year of great dis-
turbances for the healthcare systems and
population health all around the world.

As the RLMS-HSE survey contains
the subjective responses of individuals we
can suppose some biases in the respond-
ents’ awareness and feeling which could af-
fect the model errors and even the change
of the demand for health tendency, in short-
or even long-term.

To investigate the demand for health
and the factors that influence it, it is nec-
essary to take data on the respondent’s so-
cioeconomic status (SES), i.e., information
about a certain determinant of demand for
medical services and information about the
respondents themselves. First, their level of
education and level of income are used as
the variables of interest, and secondly, the
variables which were chose as control var-
iables are following: the respondent’s gen-
der, age, marital status, self-assessed level
of health (as the “seed capital of health”),
information about the presence of any dis-
ease recently, household size, social status,

and some information about lifestyle or bad
habits. These variables were chosen from
the variety of parameters uses in other re-
searches [42].

Demand for medical services can be
measured in two ways: by total monetary
expenditure on health and by the quanti-
ty of medical services consumed. The first
way is not appropriate for us due to the na-
ture of Russian health system and the char-
acter of our dataset. The medical services
under the policy of compulsory health in-
surance are free for all citizens in Russia,
so most people use free public medicine.
Unlike the paid health services, the re-
spondents of the RLMS-HSE cannot eval-
uate properly the share and cash amount
of such services. Possible respondent’s es-
timates would be too subjective and that
is why database do not contain monetary
evaluations of health expenditures.

Since there were no data on the costs
of visiting doctors and buying medicines,
we decided to take the results of the an-
swer to two survey questions as a depend-
ent variable. These questions are: “How of-
ten do you visit a doctor during the year?”
and “How many days out of the last three
months did you spend in the hospital?”
since visiting doctors and being in the hos-
pital can be seen as a consumption of med-
ical services. The RLMS-HSE treats the
first of those variables as categorical and
subdivides it into 5 categories based on the
approximate frequency of visits. The sec-
ond variable is ordinal.

To measure first independent variable,
the level of education, we took a categori-
cal variable with information about the re-
spondent’s highest level of completed edu-
cation. The variable contains 4 categories.
The second independent variable is the re-
spondent’s income. The RLMS-HSE con-
tains data on the household income, not per-
sonal. Since many people, like children, do
not have their own income and live off their
relatives, and many other people, on the con-
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trary, support dependents who do not receive
their own income, we had to transform the
household income variable into the person-
al income variable. We did it by dividing the
total household income into the number of
household members. To eliminate the impact
of inflation and wage increases, income per
capita was taken at real prices.

Control variables were taken as is, un-
changed. These are: the year within cho-
sen period, type of the inhabited settlement
where the respondent lives, age, gender,
marital status, self-assessment of the de-
gree of power and respect in the society,
state of health according to the respondent,
presence of any disease in the last month,
preventive visits to the doctor without
the urgent need, number of people in the
household, number of cigarettes that a per-
son smokes per day.

All categorical variables are coded in
ascending order of their main feature, that
is, for example, the settlement with the
smallest population (village) is coded as 1,
and with the largest population (regional
center) as 4.

In total, the dataset under study con-
sists of 35,749 observations over a total of
2 years.

Just like the authors [40] who analyzed
the Russian demand for medicine our cal-
culations and modelling were carried out
in the STATA program.

Finally, the variables studied in our re-
search are the following:

* visits — frequency of visits to the
doctor (from 1 (rarely) to 5 (often));

* hospital —the number of days spent in
the hospital in the last 3 months;

 graduate — level of education (from

1 (even the secondary school has not

been completed) to 4 (bachelor’s,

master’s or other degree got)));

* income — the logarithm of per capita
income in real prices;

* gender — gender (0 — female, 1 —
male);

* age—age, years;
* mar — marital status (1 — married,

0 —not married);

» year — the year of the survey;
locality — the size of the settlement
(from 1 (village) to 2 (urban settlement),
3 (city) and 4 (regional center));

* members — the number of people in
the household;

health_status — self-assessed health
status (from 1 (very poor) to 5 (very
good));

* regular visit— self-assessed habit to
visiting a doctor preventively, without
urgent need (1 — attends, 0 — does
not attend);

health problems — the presence of
health problems in the last 30 days
(1 — yes, 0—no);

cigarettes — the number of cigarettes
a person smokes per day;

* power — degree of perception of how
authoritative the respondent feels, as
he/she perceives it (on a scale from
1t09);

 respect — the degree of perception
how respected the respondent feels,
as he/she perceives it (on a scale from
1t09).

Contingency analysis for the main
variables was implemented. Pearson’s chi-
squared test for the pairs of variables “visits
(frequency of visiting a doctor) and grad-
uate (level of education)” and “hospital
(number of days spent in the hospital in
the last 3 months) and graduate (level of
education)”.

We were comparing the chi-squared
value with the critical value from the chi-
squared distribution with 12 and 270, re-
spectively, degrees of freedom and the con-
fidence level of 0,01. The hypothesis (H1 =

= there is a difference between the distri-

butions) can be accepted with the selected
level of confidence. Hence, we can suspect
the statistically significant link between the
variables under the investigation.
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We live aside the theoretical possibility
of interdependence of some our variables
[43] and count them as independent basing
on our contingency analysis and the fact
that the authors of previous papers on the
healthcare in Russia [40, 41] treated varia-
bles as an independent as well.

4. Models and Results

The traditional way to evaluate the in-
fluence of any parameters on a dependent
indicator is regression. We followed this
way. All regressions are based on data from
respondents over 17 years of age.

As mentioned above, the study consid-
ers two different dependent variables (fre-
quency of visits to the doctor and number
of days spent in the hospital in the last 3
months). First, consider how various fac-
tors affect the first of them.

4.1. Regression on doctor visits

The frequency of visits to doctor, with-
in the RLMS-HSE, is the ordinal depend-
ent variable, whose frequency ranges from
rarely to often. So, we basically used to
order logistic regression (OLR) to predict

“visits” variable frequency. The supporting
method to analyze the variables links was
least-squares regression (LSR).

Two variations of the regressions were
performed: with all 14 explanatory varia-
bles and with 15 ones (added a variable of
the squared age). The regression equations
took the following form:

visits' = B0 + Bl *graduate +
+ B2*income + B3*gender +
+ B4*age + B5*mar + f6*year +
+ B7*locality + p8*members +
+ B9*health_status +
+ B10*regular visit +
+ B11*health problems +
+ B12*cigarettes + $13*power +
+ Bl4*respect + €i

(1)

visits" = B0 + B1*graduate +
+ B2*income + B3*gender +
+ B4*age + BS*mar + f6*year +
+ B7*locality + B8*members +
+ B9%*health_status +
+ Bl0*regular visit +
+ Bl 1*health problems +
+ B12*cigarettes +
+ B13*power + Bl4*respect +
+ B5*age squared + &i

2

Table 1 shows the regressions coeffi-
cients estimated using two methods: OLR
and LSR.

In all cases (models (1) and (2), ordered
logistic regressions and least-squares regres-
sions), the level of education has a significant
positive coefficient, which means that the
more educated a person is, the more often he/
she goes to the doctor, other things being equal.
As the coefficients on income are not signifi-
cant, hence nothing can be said about the level
of income based on such a regression, it is im-
possible to say how wealth correlates with the
frequency of visits to the doctor. This result is
approved by Pearson’s chi-squared, Cramer’s
V, and Kendall’s tau-b tests.

4.2. Regression on the number of

days spent in the hospital in the last

3 months

This part of research is devoted to the
models that figured the second dependent
variable — the number of days spent in the
hospital in the last 3 months. As this var-
iable is quantitative, simple least squares
(OLS) regression can be used here.

Regressors are also evaluated using 2
regression options: with 14 explanatory
variables and with 15 (a variable about age
is added in the square). They look like (1)
and (2) equations with the only difference:
the dependent variable is “hospital” and
counts days spent in the hospital in the last
3 months (Table 2).
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Table 1. Ordered logistic regression and least-squares regression coefficients
on “visits” variable (t-statistics in parentheses)

Ordered logistic regression Least-squares regression
Visits' (model 1) Visits" (model 2) Visits' (model 1) Visits" (model 2)
graduate 0.117" 0.121" 0.0545™ 0.0562"
4.54) (4.69) (4.49) (4.65)
income —-0.0111 —0.0198 —0.00543 —-0.00997
(—0.33) (-0.59) (-0.35) (-0.65)
gender —0.413" —0.447" -0.197" -0.212"
(-7.46) (-8.03) (=7.54) (-8.13)
age —0.00388 —-0.0692" —-0.00168 —0.0333™
(-1.91) (—6.006) (-1.76) (-6.22)
mar 0.0338 0.111 0.00626 0.0431
(0.61) (1.93) (0.24) (1.61)
year -0.0746 -0.0736 -0.0472° -0.0459°
(=1.57) (-1.55) (-2.11) (-2.06)
locality 0.106™ 0.105™ 0.0503"* 0.0496™"
(5.10) (5.04) (5.15) (5.09)
members 0.0244 0.0238 0.0117 0.0113
(1.66) (1.62) (1.68) (1.62)
health_status —-0.824"" —0.825™" —0.388"" -0.387"
(-18.44) (-18.43) (=19.05) (=19.04)
regular visit 1.034™ 1.043"* 0.515™ 0.519"
(17.48) (17.63) (18.41) (18.61)
health_problems 0.848™ 0.823™ 0.424™ 0.410™
(14.09) (13.64) (15.26) (14.76)
cigarettes -0.0193™ -0.0172" —-0.00813"* —-0.00701™
(-5.34) 4.73) (-4.91) -4.21)
power 0.0792™ 0.0791" 0.0341" 0.0337""
(4.68) 4.67) (4.28) 4.24)
respect 0.0761" 0.0751" 0.0297" 0.0292""
4.52) (4.46) (3.80) (3.75)
age squared 0.000702" 0.000338"
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End of table 1
Ordered logistic regression Least-squares regression
Visits' (model 1) Visits" (model 2) Visits' (model 1) Visits" (model 2)
(5.81) (6.00)
_cons 98.13" 96.31"
(2.17) (2.14)
cutl —-153.1 -152.4
(-1.60) (-1.59)
cut2 -151.7 -151.0
(-1.58) (-1.57)
cut3 —-149.3 —148.6
(-1.56) (—1.55)
cut4 —147.8 —-147.1
-1.54) (-1.53)
N 6350 6350 6350 6350
LR chi2 1453.34 1487.08
Pseudo R2 0.0880 0.0900
F-statistics 123.27 118.09
R-squared 0.2141 0.2185

Note: t statistics in parentheses mean:” p < 0.05,” p <0.01,™ p <0.001
Source: authors’ calculations

Table 2. Least-squares regression coefficients on “hospital” variable

(t-statistics in parentheses)

Hospital' (model 1)

Hospital" (model 2)

graduate

income

gender

age

mar

0.0275
(0.87)
—0.137"
(-3.40)
0.0572
(0.84)
~0.00200
(-0.80)
0.0515

0.0289
0.91)
—0.141"
(-3.48)
0.0451
(0.66)
~0.0257
(-1.83)
0.0792
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End of table 2
Hospital' (model 1) Hospital" (model 2)
(0.75) (1.13)
year -0.101 —-0.100
(-1.73) (=1.71)
locality —-0.00921 —-0.00973
(-0.36) (-0.38)
members —-0.0151 -0.0154
(-0.82) (-0.84)
health_status —0.386™ —0.385™
(-7.23) (=7.21)
regular visit 0.346™" 0.349™
4.72) 4.76)
health_problems 0.633* 0.622"
(8.69) (8.52)
cigarettes 0.00642 0.00728
(1.48) (1.67)
power —-0.0133 —-0.0135
(—0.63) (-0.65)
respect 0.00982 0.00948
(0.48) (0.406)
age squared 0.000254
(1.71)
_cons 206.9 205.4
(1.75) (1.74)
N 6376 6376
F-cmamucmuxka 18.93 17.87
R-squared 0.0400 0.0404

Note: t statistics in parentheses mean:* p < 0.05,” p <0.01,” p <0.001

Source: authors’ calculations

We see a significant negative link
between “income” and “hospital” varia-

is confirmed also by Bartlett’s equal-
variance test (chi2 (3) = 96.58, Prob =

bles and the insignificance of the “grad- = 0.000) for subsamples of persons with

uate” — “hospital” link. The later fact

equal education.
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S. Discussion

Our research is gone on the massive of
empirical tests of Michael Grossman mod-
el of the demand for health [22, 29, 5]. The
common points of this massive are:

1) MGM is generally confirmed on the sam-
ples from different countries and regions,

2) the demand for health is seen mainly
as a demand for the investment good
[44, 45] or, less often, the consump-
tion good [46, 3, 32],

3) education level or years of school-
ing is a determinant of the demand
for health in the overwhelming ma-
jority of researches,

4) the impact of income, age, marital
status, place of residence, and oth-
er factors to the demand for health is
controversial.

Do our results on Russia data corre-
spond to the results on other countries data?
Two our variables of interest can be seen as
characteristics of investment and consump-
tion nature of health as a good. “Visits to
doctor” reflects mainly a preventive care
and can be viewed as a proxy for the health
as an investment good. “Days in hospital”
pictures the pure consumption side of the
demand for health whereas individuals are

mostly admitted to the hospital in an emer-
gency, not as part of a routine health check.

All models for both variables of in-
terest are significant. It means that the de-
mand for health in Russia demonstrate both
sides and can be seen as an investment
and consumption good at the same time.
Nevertheless, models’ explanatory pow-
er is not large. We can suppose that there
are other variables, probably unobserva-
ble or hardly quantifiable, which could en-
hance models.

We guess that it might be, particular-
ly, some characteristics of the state health
care system, such as an access to medical
services covered by compulsory (free of
charge for the state citizens) or / and vol-
untary (paid by consumer) health insurance,
the geographical distribution of medical in-
stitutions and others. It could be interest-
ing to introduce such variables in models
but, unfortunately, the database that we use
does not permit it directly.

Table 3 compares results for the mod-
els that reflect to investment and consump-
tion sides of MGM. ‘Plus’ in the cell of the
table means the positive link, minus means
negative link between the given variable
and the demand for health.

Table 3. The character of the links between different variables and the demand
for health within investment and consumption models

Independent variables

Investment model Consumption model

1 | Education
Income
Gender (0 — female, 1 — male)

Age

[ I S VS B \S]

Marital status (1 — married, 0 — not
married)

6 | Year of the survey

7 | Size of the settlement (from 1 (village)
to 2 (urban settlement), 3 (city) and 4
(regional center))

significant/insignificant

+ insignificant
insignificant =
- insignificant
U-shaped insignificant
insignificant insignificant

insignificant

+ insignificant
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End of table 3

Independent variables

8 | Number of people in the household

9 | Self-assessed health status (from 1
(very poor) to 5 (very good))

10 | Self-assessed habit to visiting a doctor
preventively (1 — attends, 0 — does
not attend)

11 | Self-assessed presence of health
problems in the last 30 days (1 —
yes, 0 —no)

12 | Number of cigarettes a person smokes
per day

13 | Degree of perception of how authorita-
tive the respondent feels, as he/she per-
ceives it (on a scale from 1 to 9)

14 | Degree of perception how respect-
ed the respondent feels, as he/she per-
ceives it (on a scale from 1 to 9)

Investment model Consumption model
insignificant insignificant
+ +
+ +
- insignificant
+ insignificant
+ insignificant

Source: authors’ calculations

First, the significance of education
(line 1, table 3) for the demand for health
was almost obvious because such link
was found in other researches on differ-
ent samples and countries. People with
higher education tend to go to the doctor
more often. It might be caused by several
(or all together) reasons. Perhaps this is
a manifestation of the fact that people are
afraid of losing part of their earnings and
tend to get sick as little as possible, or
this is a consequence of their awareness
and responsibility. We found the same
link just for the investment side of the
demand for health. We see that everyone
sometimes commits preventive visits to
doctor (line 11, table 3) but the higher
the level of person’s education the more
he/she is ready to undertake it more of-
ten. The insignificancy of the educational
variable within consumption model could
be explained by the way we operational-

ized it. Really, the hospital stay occurs
mainly in the emergency, not as a part or
planned or desired consumption of med-
ical care services.

Second, as for the impact of income
to demand for health (line 2, table 3), we
got insignificance of income for the invest-
ment side of the demand for health (“vis-
its to doctor” as proxy) and significance
for the consumption part (“days in hospi-
tal” as proxy). The former result reaffirms
the insignificancy reported in [45] within
the pure investment MGM on data from the
2000 China Health and Nutrition Survey
database. But the later part is quite surpris-
ing. Intuitively, it might be contrariwise
assuming that hospitalization in Russia
occurs mostly in an emergent case and is
covered by state insurance funds, where-
as the preventive visits to doctor are often
paid by the consumer directly or covered
by voluntary insurance. These results are to
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be detailed and deeply explained in future
researches. It should be noted that the ini-
tial Grossman’s model [1] supposed income
as a significant factor of the demand for
health because of health affected the num-
ber of days an individual can work and get
salary and not be sick. The cost of healthy
time for the high-income persons are higher
so they will invest more in health through
spending on medical goods and services,
comparatively with low-income individ-
uals. We see on the RLMS-HSE database
that Grossman’s assumptions work only
for the consumption side, not as an invest-
ment one.

Third, our models confirm the results
of other researchers that woman care their
health more respectfully than man [29, p.
10]. This result (line 3, table 3) is signifi-
cant for the investment side of the demand
for health (woman invest personal resourc-
es more actively and/or often than man)
and insignificant for the consumption mod-
el (individuals consume hospital care equal-
ly, just in emergent cases). As a result of
contingency analysis, the number of days
spent in the hospital is negatively correlat-
ed with an individual’s income. Again, this
can occur if individuals do not want to miss
the time that they could earn money while
in the hospital.

Forth, the non-linear character of

“age” — “demand for health” link (line 4,
table 3) is observed in our research; this re-
sult is in line with many other papers [29].
Non-linearity of this link stems from the
fact that the age was significant even in the
models of (2) form, with Age squared var-
iable (see tables 1 and 2). There is a signif-
icant positive coefficient of age squared in
the regression with 15 variables. If so, age
seems to be in a quadratic relationship with
the frequency of visits to the doctor. This
means that the addiction has U-shape (pa-
rabola opens upwards), that is, in the first
half of an individual’s life, as a rule, vis-
its to doctors become less and less, but af-

ter some point it begins to become more
frequent. Our result means that the rate of
health amortization is not constant during
the life of individual: it falls in the early
years and accelerates after some health-
related optimal age as Grossman [5, p.
1810] supposed.

Fifth, for investment side of the de-
mand for health, a significant negative co-
efficient for the year of the survey (line 6,
table 3) were found with the OLS method
and suggested that in 2020 (compared to
2019), people generally visited doctors less
frequently. This result can be seen as effect
of COVID-19 pandemic when the rigorous
quarantine restrictions took place'. This ef-
fect was not caught by other models (ta-
bles 1 and 2), and the coefficient is signif-
icant at the 5 % level comparatively with
1 % and 0,1 % level for other variables in
the same model. So, we can admit this link
as not important for the short-term anal-
ysis like our one. Nevertheless, it would
be interesting to trace the possible long-
term changes which would be induced by
COVID19 itself and quarantine regimes as-
sociated with it.

Sixth, we observed that the scale
of the settlement and some other at-
tributes of respondents are significant
for the investment side of demand for
health. Living in a community with
a large population (line 7, table 3),
the habit of visiting a doctor sometimes
for preventive purposes (line 10, table 3),
the self-recognition of health problems in
the last 30 days (line 11, table 3), and the
self-assessment of the degree of perception
of how authoritative (line 13, table 3) and re-
spectful (line 14, table 3) the person is pos-
itively affect the demand for health, that is,
lead to more frequent visits to the doctor.
This effect can be explained by several caus-
es, mainly by the accessibility of medical
care in the big cities and by the intentions

' https://cTonkoponaBupyc.pp/news/

(https://xn-80aesfpebagmfblcOa.xn — plai/news/
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Table 4. The comparison of the results of our research with results of [39] and [36]

Our research, | Our research, | (Ponzo, Scoppa, Sco(p};)(;nzz%ﬂ) (Fletcher and
investment | consumption | 2021), investment T Frisvold, 2009),
models models models consumption investment model
models
Education |+ insignificant |+ mainly * insignif- | ,
icant
Income insignificant — mainly * insignif- insignificant **
icant
Dependent | Frequency of | How many Specialist (Doctor) | Serious Health Whether an in-
variables | visits to doc- | days outof | Visitsis adummy | Problems is dividual has re-
tor during the last three | variable taking the |a dummy equal ceived some pre-
last year months the | value of 1 ifanin- |to 1 ifan indi- ventive care ex-
respondent dividual undertook |vidual had some | ams or tests
spent in the | at least one spe- health problems | during last 12
hospital cialist medical vis- | that limited dai- | month
it in the most recent | ly activities in the
four weeks and 0 most recent four
otherwise weeks (and 0 oth-
erwise).
Data base | RLMS HSE The Survey “Italian Wisconsin (USA)
and scope | (Russia Health Longitudinal
Longitudinal Conditions and Use Study (WLS);
Monitoring of Health Services” 1957, 1964, 1975,
Survey of provided by the 1992-1994, and
HSE); 2019 Italian National 2003-2007
and 2020 Statistical Office
(ISTAT); 2012—
2013

Note: * “Mainly” means “in most models with different specification” which were performed in the

given research; ** With one exemption: “income” is positively significant for one of the preventive exams

and tests under consideration — “the dental exam”.

of big cities population to keep the healthy
lifestyle, comparatively with the residents
of small localities. These issues could be
the effect of the more advanced education
or higher income of big cities residents, but
such links were not caught by our research.

Seventh, significant negative links
with the dependent variables are ob-
served with the state of health, self-as-
sessed by the respondent (line 9,
table 3), and the use of a large num-
ber of cigarettes (line 12, table 3).
The former result is actual both for invest-
ment and for consumption sides of the de-
mand for health, the later effect is seen just
for investment side. We suppose these re-

sults to be quite expected. Under the gener-
al logics, healthy individuals visit doctors
and begin treatment, i.e. make a demand
for health, only when an urgent need is
brewing, and do not think in advance about
the importance of maintaining health, and
vice-versa, the worse a person’s state of
health, the more often he goes to the doc-
tor. This logic contradicts to the original
Grossman model which assumes the oppo-
site. We could explain this discrepancy by
national cultural differences.

Eighth, our regressions do not give any
results regarding the relationship of mari-
tal status (line 5, table 3), and number of
people in the household (line 8, table 3).
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These variables are occurred insignificant
in all models.

To compare our results with the results
on other country we should address to stud-
ies with similar model specifications and
research questions. These are [39] and [36].
Both these studies are based on self-assess-
ment data from the national or state surveys
where the responses of individuals from the
developed countries, Italy and USA, are
presented.

The first paper [39] contains tests the
hypotheses close to our ones, so we can dis-
tinguish “the investment models” part and

“the consumption models” part, as in our
research. Authors report the same results
as ours respectfully to education (positive
link for investment models of the demand
for health and insignificance for the con-
sumption models), income (insignificance
for investment models and negative link for
the consumption models), gender and age.
The second paper [36] is carried out with-
in investment representation of MGM and
its results are in line with our research too.

The comparison of the results report-
ed in our study and in these papers is pre-
sented in Table 4.

So, the main features of the demand
for health in Russia are compared to the
demand for health in other countries with
similar health care system organization and
similar level of economic development.

6. Conclusion

In this study, the Russian demand
for health was studied in the Michael
Grossman’s model framework. We had
tested two main hypotheses. The hypothe-
sis about two-fold character of the demand
for health was confirmed. It was shown on
our database that health has the features
of investment and consumption good at
the same time. The second hypothesis was
about the impact of the individual’s educa-
tion and income onto the demand for health
and was confirmed partially. It was tested

for the investment and consumption sides
of health as a good, separately.

Considering health as an investment
good, we found that more educated persons
invest in their health more actively, especial-
ly if the person was woman and/or live in
regional center, and/or non-smoker, and/or
had high degree of self-perception. Looking
at health as a consumption good, we found
that income demonstrated a negative im-
pact to the consumption of hospital treat-
ment, whereas education was insignificant.

The assumption was confirmed that
women invest in their health more responsi-
bly than men, “age” — “demand for health”
link has non-linear character, and the rate of
health amortization was not constant dur-
ing the life of individual.

Finally, we can say that not all our re-
sults coincide with the original MGM sup-
positions and the detailed results of oth-
er authors’ research. This means that the
Grossman model cannot be applied in
Russia in its original form. Nevertheless,
altogether, we can conclude that in Russia
the demand for medical services works in
the same way as in other countries. Thus,
one can see how the Grossman model and
its derivatives can predict the demand for
medicine, and how this can be used to de-
velop the healthcare system.

As a result of the study, several conclu-
sions can be drawn regarding the future de-
mand for medical services in Russia.

On the one hand, the social trend to-
wards higher education for more and more
people and the increase in the average num-
ber of education levels per person, will in-
crease the demand for health, medical care
and healthy lifestyle in the future (in the
long term). Every year, on average, people
in Russia will think more and more about
the importance of maintaining health, about
the timely treatment of diseases and the need
for scheduled health checks. Expanding vol-
ume of provided medical services will be
areal challenge for the healthcare system,
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public and private, and a great opportunity
for its expanded development.

On the other hand, the study showed
that people with low income tend to con-
sume medical services more actively by
spending more time in hospitals. It can be
assumed that the demand for medical ser-
vices will increase during the economic cri-
sis, job cuts, inflation, and a drop in real
incomes of the population. It means that it
is probably worth expanding quantity and
availability of medical services and medi-
cal organizations in the short term.

The limitations of this study are seen
as follows.

The firs one is the supposed endoge-
neity of the demand for health because the
demand can largely depend on the personal
qualities of the person (such as responsibil-
ity and foresight), which are difficult to as-
sess and study. As a matter of fact, the de-
mand for health is a complicated construct
not only derived from the personal attitudes
but also induced by person’s surrounding,
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Cnpoc Ha 380poBbe: aMNMpUYECcKan NpoBepKa Moaenu
Mankna poccMaHa Ha pOCCUNCKUX AaHHbIX

O. H. Boakoea' © <, A. H. Boakoea®

!Hayuonanehwlil ucciedo8amensckull ynusepcumem «Bolculas wkona sKOHOMUKUY,
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AHHOMAayus. PbIHOK Ycnyr, CBA3aHHbIX CO 300P0BbEM, MPEACTaBNseT Cobon 0anH 13 BaX-
HEMLWMX PbIHKOB, MOCKONbKY MMM NOMb3YKOTCS BCE N0ON HE33BMCKMMO OT BO3PacTa,
COLMaNbHO-3KOHOMUYECKOr0 CTaTYCca 1 ApYrnx akTopoB. YTobbl ahdeKTMBHO ynpas-
NATb KaK YaCTHOW, TaK 1 FOCYA3PCTBEHHOM CUCTEMOM 34P3BOOXPAHEHNS 1 CBOEBPEMEH-
HO pacLUMpSATb 06 beM NPeA0CTaBASEMbIX YCNyr, HE0BX0AMMO MOHMMATb XapaKTep Crpoca
Ha 3[0,0pOBbE B 33BMCMMOCTM OT Pa3BUTUSA 0OLLECTBA M rpaXaaH. [JaHHaa cTaTbs MOCBS-
LLLEHa 3SMMUPUYECKOW NPOBEPKE OAHOM 13 CaMbIX BINSATENbHbIX MOAENEN S3KOHOMUKM 340~
pOBbS — MOENM CNPOCa Ha 340p0Bbe Markna [poccMaHa — NMOCPEACTBOM 3KOHOME-
TPUYECKOr o MOAENMPOBaHMSA. Mbl UCMO/b30BanM AaHHbie PM33 HY BLL3 (Poccuitckui
MOHUTOPUHI 3KOHOMUYECKOr0 MOMOXEHWS 1 300p0Bbs HaceneHna HY BLL3) 3a 2019
1 2020 rogbl. B cTaTbe TeCTMPYKOTCA FMNOTE3bl O TOM, YTO 340P0BbE KaK TOBap HOCUT
OBOWCTBEHHbIV XapaKTep, 0GHOBPEMEHHO NHBECTULIMOHHbBIV U NOTPEBUTENBCKUIA; Yypo-
BEHb 06pa30BaHNS 1 OOXOL4 MHAMBWAAE BAVSAKT Ha CNPOC Ha 340P0BbE, *KEHLLMHbI 3360-
TATCH 0 CBOEM 340P0OBbe Honee 0TBETCTBEHHO, YEM MU>KUMHbI, CBA3b BO3PACTa 1 CNPOCa
Ha 3[0,0POBbE VIMEET HEIMHEWHbIN XaPaKTeP, 8 CKOPOCTb aMOPTM33LIMM 340P0OBbS HEMO-
CTOSIHHA B TEYEHWE XM3HW YeoBeKa. Mbl MpULLAN K BbIBOAY, YTO 340P0Bbe AEMOHCTPU-
PYeT YepTbl KaK NOTPEBUTENbCKOro, TaK M MHBECTULIMOHHOIO bnara. bbino 0bHapy»eHo,
4YT0 06pa30BaHME ONpPefEeNseT CNPOC Ha 30,0POBbE KaK MHBECTULMOHHDIV TOBaP, TOraa
Kak 0oxof, HaobopoT, BIMSAET Ha CNPOC Ha 340P0BbE TOMbKO B PaMKax NOTPebUTenbCKon
TPaKTOBKM 3TOr0 KOHCTPYKT3, HO HE B PAMKaX MHBECTULIMOHHOW. /lccnedoBaHme NoKasano,
YTO NIOAM C HU3KMM [,OX0O0M, KaK MPaBu/I0, aKTMBHEE NOTPEBNSIOT MEAULIMHCKME YCNYri,
npoBoas bonbLue BpeMeHW B 60/1bHMLEaX. MOXHO NpeanonoxKuTb, YTO CAPOC Ha MeOULMH-
CKWe ycnyrm BO3pacTeT B MEPUOA IKOHOMUYECKO O KPU3KNC3, COKPaLLEHMS Paboymx MecT,
NMHOAALMK, NagEeHNS peanbHbIX 40X040B HaCeNneHus. Pe3ynbraTtbl ICCAe[0BaHUA MOryT
MOMOYb CMPOrHO3MPOBaTb CAPOC 1 NoTpebneHve MeAULIMHCKMX YCNyr, 8 TaKxXe obner-
YUTb MPUHSTUE PELLEHWI B CUCTEME 34PaBO0XPaHEHMA Poccum B byayLuem.

Kniouyesble cnosa: Mmogenb [poccMaHa; Cnpoc Ha 300P0Bbe; 3KOHOMMKA 34paB0O0Xpa-
HEHVS; 3KOHOMKMKA 30,0p0BbS; Poccus; cMcTeMa 34paBooxpaHeHns; PM33 HUY BLLUS3.
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Abstract. Today, investors pay more attention to the international concept of investment
than ever before. In addition, countries intend to use their domestic capital to fulfill do-
mestic goals and prevent capital outflow as much as possible. The present article, while
referring to objective examples of international relations, has tried to provide a different
answer to the important question of “economic cooperation in the form of international in-
vestment while maximizing” by using game theory. The main question is whether invest-
ment at the international level can avoid war and build? For this purpose, by using game
theory and game design between governments and investors as the main openers, three
different modes have been discussed. To this end, in section one a state where two coun-
tries are indifferent has been considered. The second state includes two competing (en-
emy) countries, and in the third state, three countries are assumed, one being competitor
and the other indifferent. In the second section, first a situation where two countries are
indifferent to each other is considered. Then, in the second case, two countries are con-
sidered to be rivals (enemies), and in the third case, three countries are assumed: one of
them is a competitor and the other is indifferent. Concerning the obtained equilibrium in
the three states and for each of the two sections, the main conclusion is that the investor
achieves the best consequence (Nash equilibrium) by constituting portfolio and investing
in various markets, and the countries achieve the best outcome through cooperation and
establishing peace. On the other words, the results of the research in the language of logic
(mathematics) confirm the effect of economic cooperation on the development of peace.

Keywords: peace; game theory; static games with complete information; Nash equilibrium.
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1. Introduction

The formal academic study of peace
emerged in the 1960s and has grown in
popularity since [1].

A fundamental question which pre-
sents itself immediately is whether there is
an effective body of knowledge which can
be consolidated into a science of peace [2].

At times our peacebuilding efforts are

“an inherently conflictual process” [3].

Despite significant disagreement be-

tween peace researchers on a standardized

definition of peace, there seems to be over-
whelming consensus that “peace” — in all
its varied academic conceptualizations —
always relates to the social welfare of in-
teracting sentience’s [4].

The academic field of peace studies
suffers from a lack of ontological clarity,
with peace researchers widely disagreeing
on how to define “peace” [5].

Researchers in the field of internation-
al relations, especially in the liberal tradi-
tion, emphasize the impact of internation-
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al economic cooperation such as trade and
investment on the expansion of peace and
prevention of war-making.

Peace is discussed, interpreted, and re-
ferred to in way that nearly always disguis-
es the fact that it is essentially contested [6].

Gittings believes that the concept of
peace will always remain an open Issue [7].
The concept of peace has been under dis-
cussion in peace research from its start [§].

One of the topics of interest is to exam-
ine the possibility of economic cooperation
such as trade and mutual investment despite
political and military disagreements as well
as the impact of such cooperation on estab-
lishing peace and preventing war. In this re-
gard, various scholars, especially in the lib-
eral tradition, seek to test the possibility of
establishing trade relations despite differenc-
es in other fields as well as studying the side
effects of economic cooperation on stability
and peace of countries [9].

The interesting point is that “there are
serious opponents to the economic context
of peace and the impact of international
trade and investment on avoidance of war.’
Indeed, contrary to liberalism’s view on
that a free economy can prevent war and
guarantee the stability of peace; the real-
ists do not consider the liberal economy as
an obstacle to war, rather see it as a trig-
ger of war. Marxists also consider liberal
economy as inherently prone to levying war
and according to them, despite the capital-
ist system, world peace and security is al-
ways at risk [10].

To fight for peace is to fight against di-
rect and structural violence [11]. This ne-
cessitates creating a sustainable just peace
that is inclusive, empowering, and decon-
structs unjust cultural, economic, political,
and social structures as well as facilitat-
ing reconciliation processes so that people
can heal from the traumatic consequences
of colonialism [12].

In today’s world, where threats, sanc-
tions, and conflicts have become an inte-

B

gral part of human life, the analysis of is-
sues related to war and peace has become
one of the main challenges of not only po-
litical but also economic, cultural, and oth-
er studies. Therefore, avoiding the possible
start of any war requires the use of different
knowledge and sciences, so that by means
of them, we can reach a favorable point
that, while maintaining interests, does not
get involved in war and its consequences.

The main question and purpose of this
research is “Can economic cooperation in
the form of international investment pre-
vent war and reduce political tension?”.

The main hypothesis of this research
is to examine the existing perspectives in
the field of international economic coop-
eration from the perspective of liberalism
and Marxism, which results the model un-
der study confirms. In this paper, by pre-
senting a static game, the investigation of
international economic cooperation and its
effect on the scene of international relations
(peace) will be discussed; where conflict-
ing interests of investors and governments
(countries) are modeled, and its equilibri-
um position is identified.

This paper is organized in four sec-
tions. After introduction, in the 2™ part of
the study, literature review has been pre-
sented. The methodology in 3™ section and
results with two states and three subdivi-
sions presented in 4™ section and the 5™ and
final section includes conclusion and rec-
ommendations.

2. Literature Review

2.1. The importance of international

economic cooperation

The scholars and researchers, epical-
ly in liberal tradition, believe that the po-
litical conflicts are not an unsolvable ob-
stacle to economic cooperation between
conflicting countries. On the other hand,
they even claim that such cooperation re-
duces military conflicts. This group pro-
vides an example of the increasing coop-
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eration between China and Taiwan that
has taken place in the real world. None of
the concerns described by pessimists has
been able to prevent the cooperation of two
countries and China is now the largest trad-
ing partner of Taiwan. The important point
is that the commercial cooperation of two
parties seriously increased after 2001 fi-
nancial crisis as a result of the influence of
the Taiwanese business community in their
country, and Taiwanese officials had no
choice except to reform their view of eco-
nomic cooperation with China.

This new approach facilitated the trade
cooperation and withdrew the political con-
flicts (however, the conflicts were not to-
tally solved). As a conclusion it can be said
that the trade relations between Taiwan and
China expanded while the political con-
flicts still remained. However, the principle
of trading is apparently a major step in in-
ternational relations that has been absent in
the past decades. Therefore, it can be con-
cluded that economic cooperation can be
real and possible despite the political con-
flict. This can contribute to peace and sta-
bility and reduce conflicts. As discussed,
economic cooperation is possible even in
the event of political conflicts and some
historical examples have also been provid-
ed. As far as now, with developments in in-
dustry and transportation, the Issue of dis-
tance as an obstacle in business and trade
has lost its traditional role; the countries do
not worry about trade dependency as they
were in the past.

According to liberal school, war is an
exceptional phenomenon, and the princi-
ple of cooperation dominates the human
community. Human being is speculative
and usually sees his profits in cooperation.
Likewise, war is the product of some devi-
ations in human nature including ambition.
Individuals pursue and compete for their
own interests; however, on the other hand,
individuals have many common interests
which make them fulfill their obligations to

society and social cooperation, both domes-
tically and internationally. If people come
to this realization that they could have com-
mon beneficial interests not only within
states but also across international borders,
they will avoid war and conflict [13].

If countries are unable to continue
business and trade because of barriers or
high tariffs, they will try to earn some of
the assets that they had not previously ob-
tained through trade, through non-peace-
ful means such as war. In such situation,
the ground for development of militarism
in the international arena will be provid-
ed [14].

On the other hand, the democratic
peace theory also had its dissidents since its
inception and has been widely criticized on
both theoretical and empirical grounds [15].

Realist, Marxist, and power-transition’s
scholars of international relations argued
from different perspectives that it was con-
vergence of interests and policy, rather than
norms and institutions, which created a rel-
ative peace among Western democracies in
the post-WWII era [16].

If interdependency is associated with
open or free economic systems, the coun-
tries will realize that their development de-
pends on business and trading. This free-
dom forces them to rely on interdependency
and expand it [17].

A tremendous amount of attention is
paid to whether or not joint democracy pre-
cludes wars within dyads [18].

Countries that have a permanent share
in each other’s economies have come to
this conclusion that favorable trade rela-
tions increasingly move them away from
resorting to military means to promote in-
ternational status. The closed economic
system or lack of economic freedom has
also reverse effect [19].

There are good reasons to believe that
while there is certainly peace among de-
mocracies, it may not be caused by the
democratic nature of those states [20].
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The simple implementation of a dem-
ocratic form of government does not pre-
vent nations from making war on one an-
other [21].

The results support the “capitalist
peace” argument and suggest that, within
the developing world economic develop-
ment leads to interstate peace, whereas de-
mocracy does not [22].

In this paper, the international eco-
nomic cooperation and its effect in inter-
national relations (peace) will be studied
by presenting a static game as whether eco-
nomic cooperation in form of international
investment could prevent war and reduce
political tension? The present study seeks
to give a scientific answer to this Issue uti-
lizing “Game theory”.

2.2. Using Game Theory

Morbee & Proost [23] used game the-
ory approach to study the market power of
Russia in European gas market based on
Cournot competition. The results of their
study indicated that the market power of
Russia in European gas market is so lim-
ited and in addition to European countries,
Russia is also concerning about its uncer-
tainty. For European countries, buying
gas from other suppliers, though at a high-
er price, looks better because they do gas
trade in a safer environment.

Yared [24] in his study presented dy-
namic theory on war and peace. The results
showed that in a long-term period, if the
countries are patient enough, the temporary
wars could create sustainability (peace) if
the war costs are high, and the scores are
low.

Popescu & Hurduzeu [25] investi-
gated the energy challenges for Europe
in purchasing natural gas from Russia in
two states of cooperative and non-coop-
erative games. The results indicated that
the European Union shall reduce its im-
port from Russia and select better options
for import.

Horner et al. [26] studied the relation
between mediation and peace and design-
ing the mechanism for conflict resolution
in international relations. They showed that
the uninterrupted communication helps
conflict reduction since it enables the con-
flicting parties to disclose themselves.

Ghalehno [27] in his study investigat-
ed the Iran and US strategies in post Post-
JCPOA based on game theory. Given the
importance of the agreements, obliga-
tions and commitments after JCPOA rat-
ification; finally, the results obtained from
solving the game through backward meth-
od showed that Nash equilibrium in Post-
JCPOA would be in form of sanctions relief
and mutual adherence to JCPOA commit-
ments.

Salimian & Shahbazi [28] investigated
Iran strategy in utilizing common oil and
gas resources using game theory approach.
Considering common resources, they ex-
plained that if there are common resourc-
es for utilization, what would be the results
of cooperation or non-cooperation. The re-
sults indicated that in case of cooperation
between countries, it is possible to extract
the same resources through less effort as of
in case of non-cooperation. Moreover, the
higher is the number of countries in a com-
mon resource, the less will be the effort of
each country. However, in sum, the total
effort of countries will be more, i.e., more
effort would be wasted.

Kimbrough et al. [29] studied the the-
ories, applications and the conflict of inter-
est and war in economy. They examined
the main models of conflict and conflict of
interest and showed that in recent empiri-
cal literature, the results confirm the the-
ory of conflicts with both laboratory and
field data.

Attar et al. [30] studied the nuclear
conflict of Iran and 5+1 countries based on
game theory. To this end, they considered
2005-2015 time periods and investigat-
ed the results through descriptive-analytic
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method using game theory. The results in-
dicated that the parties to the conflict used
warfare of attrition and brinkmanship in
non-cooperative games (these games were
based on non-cooperation and confronta-
tion). From 2011 to 2015, because of the
parties’ failure in fulfillment of their ob-
jectives and the continuation of games be-
coming more difficult, the parties resorted
to bargaining games and prisoner’s dilem-
ma under the cooperative games.

Anderson & Mukherjee [31] investi-
gated seeking no war, achieving no peace.
Their model survey “no war, no peace” sit-
uations in a game theoretical framework
where two countries are engaged in a stand-
off over a military sector. They suggested
two different pathways. The first is ide-
alistic and based on mutual trust whereas
the second is based on deterrence meaning
that both countries impose a threat of us-
ing armed force against the other country
in their respective military doctrines.

Salimian et al. [32] in theoretical re-
search, investigated the role of investment
in the equilibrium of international political
economy. They designed a game between
governments and investors by defining the
utility functions of each player. The results
indicated that risks and output inside and
outside the country is a direct function
of external risk and economic power, of
course, this relationship is reversed for the
investor. Finally, if the hostility degree (p)
between countries is zero, then the coun-
tries will achieve a maximum positive out-
come which will increase with the decrease
of economic power.

Most studies in field of economy and
peace, some of which explained here, uti-
lize game theory to achieve equilibrium in
a specific field (mostly oil and gas) and do
not generally deal with this Issue in terms
of peace. In an effort to fill this gap, the
present study deals with this important
Issue that how the economy can provide the
ground for international peace and to this

end, utilizes game theory. This is the inno-
vation of this study. It is reminded again
that the Issue of peace has received very
little attention from an economic point of
view, and most of the research in this field
is from the perspective of political science,
and also by the method of game theory (ex-
cept Salimian et al. [32]), which is an im-
portant tool for modeling the conflict of in-
terests, until now, to the financial markets
and its role. It has not been addressed in the
development of peace.

3. Methodology

The modeling of game theory in inter-
national economy, work economy, major
economy and general tax becomes general
and is now moving towards development
economy and economic history. Many of
those who make models utilize game the-
ory as it allows them to think as an econ-
omist when the pricing theory is not suffi-
cient and responding [33].

Game theory is one of the most im-
portant tools in this situation. Game theo-
ry seeks to mathematically model and log-
ically solve situations where a number of
(more than one) players interact under spe-
cific rules, and the desirability of each of
them is affected by the behavior or choice
of another [34].

Some researchers compare the im-
portance of game theory design to the dis-
covery of the double DNA spirals and of-
ten refer to it as “a theory that can explain
everything” [35]. In many economic and
operations research (OR) situations, the so-
cial configuration of the organization in-
fluences the potential possibilities of all
the groups of agents, and the set of agents
is (strictly) hierarchically structured with
a unique leader [36, 37].

Before starting to model the game in
different ways, it should be noted that the
desired model is checked in two modes.

In the first case, countries are as-
sumed to be at the same level economical-
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ly. In other words, similar economies, and
countries with roughly the same econom-
ic power are considered equal in simplicity.

In the second case, it is assumed that
the economic power of the countries is not
the same and it is assumed that economi-
cally the domestic country is weaker than
the third country and the third country is
also weaker than the rival (enemy) coun-
try. Therefore, in this situation, for a weak-
er economy, it is more important and desir-
able for the capital to stay inside. Moreover,
in all cases, it is assumed that the inves-
tor prefers domestic investment to invest-
ment in a third country and investment in
a third country to investment in a compet-
ing firm (when output and risk markets are
the same).

As a third assumption, it is assumed
that if the investor is willing to invest in
a combination of countries, he will invest
equally in all of them.

In order to avoid prolonging the dis-
cussion, the items of section 3 will be ful-
ly explained and interpreted, and in the sec-
ond case, only the results will be presented.

There are also three strategies for gov-
ernments in general. Governments can in-
teract with each other (peace), be indiffer-
ent to each other, or be enemy to each other
and go to war. More explanation about the

players’ strategy and the consequences will
follow.

Now game modeling will be done in
different modes and conditions.

First state: Two indifferent countries.

Second state: Two rival/competing
countries.

Third state: Three countries (local,
third and competing/ rival).

4. Results

4.1. The economic power of the

three countries is the same

4.1.1 First state: Two indifferent

countries

For the first state, it is assumed that
the investor wants to invest in just two in-
different countries. The game will start in
this way that the investor first has three
options: (1) to invest all his capital in his
country (domestic) (D), (2) to invest all his
capital only in a third (indifferent) coun-
try (7), (3) to invest its capital both in his
country (domestic) and third country (al-
most equally) (C).

At the next stage, the countries could
have two options: (1) to collaborate and co-
operate with each other (H) and (2) to be
indifferent to each other (without any co-
operation) (B). Therefore, the game matrix
will be as table 1.

Table 1. The matrix of game for different investment states and two indifferent

countries
Government
Indifferent (B) Cooperation (H)
Investor |Just domestic (D) 1 5 2 6
Just in third country (7' 3 1 4 2
Domestic and in third government (C) 5 3 6 4

Source: Researcher’s findings

In order to achieve the consequence
of each strategy, in matrix form of game
between countries and investors, it is
first required to rank the priorities of

the players. It is noteworthy that the in-
vestor will invest in the third govern-
ment when he earns more profit with
lower risk.
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The first state is such that the inves-
tors just do domestic investment, and the
two countries are indifferent (do not co-
operate). For this state, the countries will
achieve consequence 5 and the inves-
tors will achieve consequence 1. This is
the worst state for the investors because
through investment in other market, they
could increase their profit and have better
portfolio (less risk).

The second state is such that the inves-
tors just invest domestically, and the coun-
tries cooperate and interact (peace). This
is the best status for the countries in which
the countries will achieve consequence 6
and the investors, consequence 2.

The third state is such that the inves-
tors just invest in third government while
the countries are indifferent, in which the
countries will achieve consequence 1 and
the investors, consequence 3. This conse-
quence for investors is higher than first and
second states on that they have done invest-
ment in third government when the output
(profit) was higher. This is the worst state
for the countries because the whole capi-
tal has outflow.

The fourth state is such that the inves-
tors just invest in third government and the
countries interact with each other (peace).
For this state, the countries will achieve
consequence 2 and the investors, conse-
quence 4.

The fifth state is such that the inves-
tor does investment both in his government
(domestic) and in third government, and the
countries are indifferent. The consequence
of this state for investor is considered as 5
and for countries as 3.

The sixth state is such that the inves-
tor invests both inside government and
in third government and peace is estab-
lished. The consequence for investor in
this state is 6 and for the countries is 4.
This is the best state for investor because
better portfolio is created, and the peace
is established.

The set of the strategies of two play-
ers is as follow:

mvestor { }
1
R (1)

go verment {

The combination of the strategies of
two players is also as follow:
} b

The consequences of game for inves-
tor (I) and government (G) can be logical-
ly ranked as follow:

S=35, -S =

investor goverment

) {(D,H),(D,B),(T,H),

(7.8),(C.H),(C. B)

U,(D,H)=2, U,(D,H)=6
U,(D,B)=1, U,(D,B)=5
U(T,H)=4, U,(T,H)=2
U,(T,B)=3, U,(T,B)=1
U,(C,H)=6, Uy(C,H)=4
U,(C,B)=5, U,(C,B)=3

Some games have this main feature
that for some or all of the players, the
selection of one strategy is complete-
ly preferred to selection of all his other
strategies since the consequence of this
strategy for that player is more favora-
ble than other strategies and more. It is
normal that the player shall select the fa-
vorable strategy regardless of the strat-
egies that the other players select. This
strategy is so called dominate strategy
and other strategies of that player are
called dominated strategies. If in a game,
each player has dominated strategy, it is
normal for them to select it. Therefore,
the combination of the strategies consti-
tuted from the dominate strategy of the
players is called dominate strategy equi-
librium [38, 39].

In Table 2, the game equilibrium is
shown.
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Table 2. Solving matrix of game and finding Nash equilibrium (investor and two

indifferent countries)

Government
Indifferent (B) Cooperation (H)
Investor |Just domestic (D) 1 5 2 6
Just in third government (7') 3 1 4 2
Domestic and in third government (C) 5 3 6 4

Source: Researcher’s findings

In this game, the cooperation strate-
gy (peace) dominates the indifferent strat-
egy for the government, i. e., regardless of
the selection of the other player (investor),
the government always selects cooperation
since it yields higher consequence.

The dominate strategy for the inves-
tor is domestic investment and investment
in third government (regardless of the se-
lection of the other player); therefore, any-
way, he selects it and achieves higher con-
sequence.

Concerning the obtained results which
is Nash equilibrium of the game, it is ob-
served that the equilibrium consequence
happens in (C, H), which is the game equi-
librium. As previously mentioned, in Nash
equilibrium, deviation from the related con-
sequence is to the benefit of no player, as-
suming that other players are not deviated

from the played strategy in Nash conse-
quence.

4.1.2 Second state: Two rival/

competing countries

Here, it is assumed that the investor in-
tends to invest just in two rival countries (en-
emy). The game starts in this way that the in-
vestor first has three options: (1) to invest all
his capital in his government (domestic) (D),
(2) to invest all its capital only in the rival
government (enemy) (£), and (3) to invest
its capital both in his government (domestic)
and rival government (almost equally) (C).

At the next stage, the countries could
have two options: (1) to collaborate and co-
operate with each other (i.e., peace is estab-
lished) (P) and (2) do not collaborate (i.e.,
to enter war) (W). Therefore, the game ma-
trix will be as Table 3.

Table 3. The matrix of game for different investment states and two rival

countries
Government
Cooperation (peace) (P) | Non-cooperation (War) ()
Investor |Just domestic (D) 4 6 1 4
Just enemy (F) 3 2 2 1
Domestic and in enemy (C) 6 5 5 3

Source: Researcher’s findings

In the matrix game between countries
and investors, the priorities of the play-
ers should be ranked to achieve the conse-
quence of each strategy. As far as in normal

situation, no government is willing to enter
war (because of its consequences), the best
consequence for the countries is coopera-
tion (peace). It should be noted that the in-
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vestor invests in the rival government (en-
emy) when he achieves more profit with
less risk.

The first state is such that the inves-
tors just do domestic investment and coop-
eration (peace) is established, which is the
best consequence for countries. The coun-
tries achieve consequence 6 and the inves-
tors achieve consequence 4. This conse-
quence is somehow low for investors as
they could both increase their profit and
have better portfolio (less risk) through in-
vestment in another market.

The second state is that the investors just
do domestic investment and the countries do
not interact (war). In this case, the countries
will achieve consequence 5 and the inves-
tors will achieve consequence 1. This conse-
quence is the worst state for investors since
they achieve both high risk and low profit.

The third state is such that the inves-
tors just invest in competing (enemy) gov-
ernment and the countries interact with
each other (peace). In this state, the coun-
tries will achieve consequence 2 and the in-
vestors, consequence 3. This consequence
is higher than first and second states for
investors as they have done investment in
competing government when the output
(profit) is higher. Consequence 2 for gov-
ernment is for this reason that although all
capital is outflow from the government, the
peace (cooperation) is established.

The fourth state is such that the in-
vestors just invest in the competing gov-
ernment (enemy) and the countries do not
interact (war). In this state, the countries
will achieve consequence 1 and the in-
vestors will achieve consequence 2. This
is the worst state for the countries since
the capital has outflow, in one hand, and
the war will happen, on the other hand.
Consequence 2 is considered for the inves-
tor in this state since despite the war, the
investor is ensuring that part of his capi-
tal will be preserved (whether inside gov-
ernment or in the competing government).

The fifth state is such that the inves-
tor does both domestic and foreign in-
vestment (in competing government) and
peace is established. This is the best state
for the investor since he will constitute
a bigger portfolio (less risk) and achieve
higher profit. The consequence of this
state is considered 6 for investors and 5
for countries.

The sixth state is such that the inves-
tor does both domestic and foreign invest-
ment (in competing government) and war
does exist. The consequence of this state is
5 for investors and 3 for countries. The rea-
son why consequence 5 is considered for
investor is that he has at least invested part
of his capital inside government (helping
the development of local economy) com-
pared to fourth state.

The set of strategies of two players is
as follow:

Sinvexmr = {D’ E’ C}
S = (P

goverment

3)

The combination of the strategies of
two players is also as follow:

S=3S, .S =

investor country

={(D’P)’(D»W>3(E»P)’}_ )

(E.W),(C.P).(C.W)

The consequences of game for inves-
tor (/) and government (G) can be logical-
ly ranked as follow:

U,(D,P)=4, U,;(D,P)=6
U,(D,w)=1, Uy;(D,W)=4
U, (E,P)=3, U(E,P)=2
U (E.W)=2, U,(E,W)=1
U,(C,P)=6, U,;(C,P)=5
U,(C,w)=5, Uy(C,W)=3.

The game equilibrium is shown in
Table 4.
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Table 4. Solving matrix of game and finding Nash equilibrium (investor and two

competing countries/enemies)

Government

Cooperation (peace) (P)

Non-cooperation (war) (W)

Investor |Just domestic (D)
Just in third government (7')

Domestic and in third
government (C)

4 6 1 4
3 2 2 1
6 3 5 3

Source: Researcher’s findings

In this game, the cooperation strategy
(peace) dominates the non-cooperation (war)
strategy for the government, i. e., regardless
of the selection of the other player (investor),
the government always selects cooperation
since it yields higher consequence.

The dominate strategy for the investor
is domestic investment and investment in
third government (regardless of the choice
of the other player and the dominant strat-
egy for the investor is investment both in-
side government and in competing (enemy)
government (regardless of the choice of the
other player). Therefore, he will select it
and achieve higher consequence.

Concerning the result, which is Nash
equilibrium of game, it is observed that
the equilibrium consequence happens in
(C, P) and this is Nash equilibrium of the
game. As previously noted, in Nash equi-
librium, deviation from the related conse-
quence is not to the benefit of any player
assuming that other players are not deviat-
ed from the played strategy in Nash con-
sequence.

4.1.3 Third state: Three countries

(local, third and competing/ rival)

For this state, it is assumed that the in-
vestor could do investment in his govern-
ment, third and competing countries. The
game starts in this way that first the inves-
tor will have 7 options:

1) to invest all his capital in his govern-
ment (D).

2) to invest all his capital just in third
government (7).

3) to invest all his capital just in compet-
ing (enemy) government (E).

4) to invest his capital in both his gov-
ernment and third government (of the
equal ratio) (DT).

5) to invest all his capital in his gov-
ernment and competing government
(of equal ratio) (DE).

6) to invest all his capital in third and
competing countries (of equal ratio)
(TE).

7) to invest his capital in his government,
third and rival countries (of equal ra-
tio) (DTE).

At the next stage, the countries could
have two choices: (1) to interact with each
other (in other words, peace is established)
(P); (2) to be indifferent (B); (3) do not in-
teract (in other words, to enter war) (W).

Therefore, the matrix of the game will
be as Table 5.

In the matrix form of the game be-
tween countries and investors, the priori-
ty of players should be ranked in order to
achieve the consequences of each strategy.
As far as in normal condition, no govern-
ment is willing to enter war (concerning
its consequences for countries), the best
consequence for the countries will be co-
operation (peace). It should be noted that
the investor will invest in other countries
(third and enemy) when earn more profit
with less risk.
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Table 5. The game matrix between different states of investment and three

countries
Government
Cooperation/Peace (P) | Indifferent (B) NOII-‘(;(;(;[();:;’;ItiOI‘I/

Just domestic (D) 3 21 2 20 1 11
Just third government (7)) 6 13 5 12 4 3
Just enemy (F) 9 5 8 4 7 1
Domestic and Third (D7) 12 19 11 18 10 10
Domestic and enemy (DE) 15 15 14 14 13 6
Third and enemy (7E) 18 8 17 7 16 2
Domestic, third and enemy (DTE) 21 17 20 16 19 9

Source: Researcher’s findings

The first state is such that the investors
just do domestic investment and peace is
established which is the best consequence
for the countries. In this state, the conse-
quence for the countries will be 21 and for
the investors 3. This consequence is low for
the investors as they could both increase
their profit and have better portfolio (less
risk) by investing in the market of other
countries.

The second state is such that the in-
vestors just invest domestically, and the
countries are indifferent. For this state, the
countries will achieve consequence 20 and
the investors will get consequence 2. This
consequence is low for the investors as,
through investing in the markets of other
countries, they could both increase their
profit and have better portfolio (less risk);
on the other hand, the local economy is not
related to the other economies.

The third state is such that the inves-
tors just invest domestically, and war hap-
pens. This is the worst consequence for the
investors and the countries will achieve
consequence 19 and the investors will
achieve consequence 1.

The fourth state is such that the in-
vestors just invest in third government

and the countries interact (peace). Here,
the countries will achieve consequence
9 and the investors will achieve conse-
quence 6.

The fifth state is such that the inves-
tors just invest in third government and the
countries are indifferent. Here, the coun-
tries will achieve consequence 8 and the in-
vestors will achieve consequence 5.

The sixth state is such that the in-
vestors just invest in third government
and the countries do not interact (war).
Here, the countries will achieve conse-
quence 7 and the investors will achieve
consequence 4.

The seventh state is such that the in-
vestors just invest in competing govern-
ment (enemy) and the countries interact
(peace). Here, the countries will achieve
consequence 3 and the investors will
achieve consequence 9. Relatively high
consequence of investors is due to higher
profit they earn in the other market.

The eighth state is such that the inves-
tors just invest in competing government
(enemy) and the countries are indiffer-
ent. Here, the countries will achieve con-
sequence 2 and the investors will achieve
consequence 8.
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The ninth state is such that the in-
vestors just invest in competing govern-
ment (enemy) and the countries do not
interact (war). Here, the countries will
achieve consequence 1 and the investors
will achieve consequence 7. This is the
worst state for the countries since both
their capital has outflow and they have
entered into war.

The tenth state is such that the inves-
tor invests his capital both domestically and
in the third government and peace is estab-
lished. The consequence of this state for
the investor is considered 12 and for coun-
tries as 18.

The eleventh state is such that the in-
vestor invests his capital both domestically
and in the third government, and the coun-
tries are indifferent. The consequence of
this state for the investor is considered 11
and for countries as 17.

The twelfth state is such that the inves-
tor invests his capital both domestically and
in the third government, and the countries
do not interact (war). The consequence of
this state for the investor is considered 10
and for countries as 16.

The thirteenth state is such that the
investor invests his capital both domes-
tically and in the competing government
(enemy), and peace is established. The con-
sequence of this state for the investor is
considered 15 and for countries as 12.

The fourteenth state is such that the in-
vestor invests his capital both domestical-
ly and in the competing government (ene-
my), and the countries are indifferent. The
consequence of this state for the investor is
considered 11 and for countries as 17.

The fifteenth state is such that the in-
vestor invests his capital both domestical-
ly and in the competing government (ene-
my), and there is war. The consequence of
this state for the investor is considered 13
and for countries as 10.

The sixteenth state is such that the in-
vestor invests his capital both in third and

in the competing government (enemy), and
peace is established. The consequence of
this state for the investor is considered 18
and for countries as 6.

The seventeenth state is such that the
investor invests his capital both in third and
in the competing government (enemy), and
the countries are indifferent. The conse-
quence of this state for the investor is con-
sidered 17 and for countries as 15.

The eighteenth state is such that the in-
vestor invests his capital both in third and
in the competing government (enemy), and
there is war. The consequence of this state
for the investor is considered 16 and for
countries as 4.

The nineteenth state is such that the
investor invests his capital three countries
(his government, third and enemy govern-
ment) and peace is established. The conse-
quence of this state for the investor is con-
sidered 21 and for countries as 15. This
state is the best consequence for the inves-
tor because he has achieved a big portfolio
(low risk) and high output (accessibility to
other markets).

The twentieth state is such that the in-
vestor invests his capital three countries
(his government, third and enemy govern-
ment) and countries are indifferent. The
consequence of this state for the investor
is considered 20 and for countries as 14.

The twenty first state is such that the
investor invests his capital three countries
(his government, third and enemy govern-
ment) and there is war. The consequence of
this state for the investor is considered 19
and for countries as 13.

The set of the strategies of two play-
ers is as follow:

¢ _[pmEDT,
investor DE, TE, DTE
S ={P,B,W}.

country

)

The combination of the strategies of
two players is also as follow:
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S =S mesor " Sevemen = U,(E,P)=9, Ug(E,P)=5
(D, P),(D, B),(D,W), U,(E,B)=8, U,(E,B)=4
(7. P)(T. B).(T. W), U, (E. W)=7, U, (E.7)=1
(E,P).(E,B),(E, W), U,(DT,P)=12, U,(DT,P)=19
=1 (DT, P),(DT, B),(DT, W), . © U,(DT.B)=11, U,(DT,B)=18
(DE, P),(DE, B),(DE, W), U, (DT, W)=10, U, (DT,W)=10
(TE. P).(TE. B).(TE.W). U, (DE, P)=15, U,(DE, P)=15
(DTE, P),(DTE, B),(DTE, V) U, (DE B)_14 U, (DE, B)=14
The consequences of game for inves- U,(DE.W)=13, Ug(DE.W)=6
tor (/) and government (G) can be logical- U,(TE,P)=18, U,(TE,P)=8
ly ranked as follow: U, (TE, B)=17, U, (TE,B)=1
U,(D,P)=3, U,(D,P)=21 U, (TE, W): UG(TE,W):z
U,(D,B)=2, U,(D,B)=20 U,(DTE,P)=21, U,(DIE,P)=17
U,(D,w)=1, U,(D,W)=11 U,(DTE, B)=20, U,(DTE,B)=16
U,(T,P)=6, U,(T,P)=13 U,(DTE,W)=19, U, (DTE,W)=9
U,(T,B)=5, Us(T,B)=12 The game equilibrium is shown in
U (T,W)=4, Uy(T,W)=3 Table 6.

Table 6. Solving game matrix and finding Nash equilibrium (investor and three
countries)

Government

Cooperation/ Peace (P) | Indifferent (B) Non-vcv(;(r);();;ltion/
Just domestic (D) 3 21 2 20 1 11
Just third government (7') 6 13 5 12 4 3
Just enemy (F) 9 5 8 4 7 1
Domestic and Third (DT) 12 19 11 18 10 10
Domestic and enemy (DE) 15 15 14 14 13 6
Third and enemy (7E) 18 8 17 7 16 2
Domestic, third and enemy 21 17 20 16 19 9
(DTE)

Source: Researcher’s findings

In this game, the strategy of coopera- non-cooperation (war) strategies for the gov-
tion (peace) is dominant on indifferent and  ernment, i. e., regardless of the choice of oth-
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er player (investment), it always selects co-
operation since it yields higher consequence.
Domestic investment and investment in third
and enemy countries are dominant for the
investor (regardless of the choice of other
player); therefore, he selects it anyway and
achieves higher consequence.

Concerning the obtained result, that is
Nash equilibrium, it is observed that the co-
operation consequence happens in (DTE, P)
and this is Nash equilibrium. As previously
mentioned, deviation from the related con-
sequence is not to the benefit of any play-
er in Nash equilibrium, assuming that oth-
er payers are not deviated from the played
strategy in Nash equilibrium.

4.2. The economic power of the

three countries is the various

4.2.1 First state: two indifferent

countries (advanced economy and

weak economy)

According to the previously defined
and explained, the results of this part will
be presented. In addition, it is reminded
again that in order to avoid prolonging

the discussion, the final tables (by find-
ing the Nash equilibrium) are presented
(Table 7).

The analysis of the results and domi-
nant strategies here is also the same as the
interpretation of Table 2.

4.2.2 Second state: two competing

countries (the domestic economy is

weaker than the enemy s economy)

The results of the Nash equilibrium in
the second case where there are two com-
peting countries (the domestic economy
is weaker than the enemy’s economy) are
shown in the Table 8.

The analysis of the results and domi-
nant strategies here is also the same as the
interpretation of Table 4.

4.2.3 Third state: three countries (the

domestic economy is weaker than the

third economy and the third economy

is weaker than the enemy s economy)

The results of the Nash equilibrium
in the third state are shown in the follow-
ing Table 9.

Table 7. Solving the game matrix and finding the Nash equilibrium (investor and

two indifferent countries)

Government
Indifferent (B) Cooperation (H)
Investor |Just domestic (D) 1 5 2 6
Just in third country (7 3 1 4 2
Domestic and in third government (C) 5 3 6 4

Source: Researcher’s findings

Table 8. Solving the game matrix and finding Nash equilibrium (investor and two

enemy countries)

Government
Cooperation (peace) (P) | Non-cooperation (War) ()
Investor |Just domestic (D) 4 6 1 3
Just enemy (F) 3 4 2 1
Domestic and in enemy (C) 6 5 5 2

Source: Researcher’s findings
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Table 9. Solving the game matrix and finding the Nash equilibrium (investor and

three countries inside, third and enemy)

Government
Cooperation/ Peace (P) | Indifferent (B) Non-&(;;)r();&)ltion/
Just domestic (D) 3 21 2 20 1 7
Just third government (7)) 6 13 5 12 4 3
Just enemy (F) 9 9 8 8 7 1
Domestic and Third (DT) 12 19 11 18 10 6
Domestic and enemy (DE) 15 15 14 14 13 4
Third and enemy (7E) 18 11 17 10 16 2
Domestic, third and enemy (DTE) 21 17 20 16 19 5

Source: Researcher’s findings

The analysis of the results and domi-
nant strategies here is also the same as the
interpretation of Table 6.

S. Discussion

Concerning the equilibrium achieved
in the three states, the main conclusion is
that the investor achieves the best outcome
(Nash equilibrium) by constituting portfo-
lio and investing in various market and the
countries through cooperation and peace.
The obtained results are according to the
logic and rationality of investors and coun-
tries in determining their priorities and their
strategies, each of which seeks to maximize
their profit. These results confirm the re-
sults of Glipin [11], Frieden & Lake [14],
Reagan [5], Salimian et al. [33] and are
opposite to the results of Rosato [21] and
Kimbrough et al. [30].

According to the evidence in the re-
al world and the rationality of investors,
it is expected that in the current border-
less world (in terms of financial markets
and new currencies, etc.) the decisions
of these people go beyond the borders of
their countries and entire in internation-
al markets. The main hypothesis of this
research was that financial markets can
become the basis for world peace, which

was confirmed according to the obtained
results.

The results of this research are stated
based on certain assumptions and are also
considered for a situation in which inves-
tors have preferred to invest in their own
country to invest in a third country and the
third country to invest in a rival country.
It is also assumed that the domestic coun-
try is economically weaker than the third
country and the third country is also weak-
er than the rival (enemy) country. It is also
assumed for simplicity that if the investor
wants to invest in two or more countries, he
will do so in the same proportion.

6. Conclusion

Nowadays the investors pay atten-
tion to the international concept of invest-
ment more than any other time as far as
the formation of international and glob-
al markets and creation of investment
opportunities makes investors not limit
themselves to local markets. On the oth-
er hand, the countries are willing to make
local capitals be used in the fulfillment
of domestic objectives and to avoid cap-
ital outflow as far as possible. In this pa-
per, the game modeling between inves-
tors and countries has been done using
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game theory and presenting a static game
between players.

For this purpose, in the first part, this
article deals with countries that have the
same power and economic status. First,
the state of indifference of two countries,
then the state of the enemy (rival), and
in the third state, three countries, one of
which is a competitor and the other is in-
different, have been considered. Then, in
the second part, countries with different
economic power are considered. For this
purpose, three countries with different
economies (weak, medium and strong)
have been considered. First, a situation
where two countries are indifferent to each
other was considered. Then, in the sec-
ond case, two countries were considered
as rivals (enemies) and in the third case,
three countries were assumed, and one of
them was a competitor and the other was
indifferent.

The results for the first state for each
two-state showed that Nash equilibri-
um happens in the cell where the inves-
tor has distributed his capital inside the
government and in the third government
and has not confined himself to the local
and domestic market and the countries use
peace strategy (cooperation). For the sec-
ond state, Nash equilibrium happens in
a cell where the investor has distributed
his capital in his government and in com-
peting government (enemy) and has not
confined himself to the local market and
the countries use peace strategy (coopera-
tion). For the third case, it happens inside
the company in a cell where the investor
spreads his capital in all three countries,

References

domestic, third and competitor (enemy)
and does not limit himself to the domestic
market, and the countries use peace strat-
egy (cooperation).

Concerning the equilibrium achieved
in three states, the main conclusion is
that the investor achieves the best out-
come (Nash equilibrium) by constituting
portfolio and investing in various mar-
ket and the countries through coopera-
tion and peace.

Finally, the importance of the Issue of
war and peace in the international arena
has always been in the focus of attention
of governments and countries. In line with
this important intellectual approach from
various sciences, they have tried to pro-
vide new solutions for global peace and
stability and prevention of war and ap-
propriate to the developments of today’s
world. In the meantime, the field of “econ-
omy”” has become an important variable in
political equations and international rela-
tions, especially due to the tremendous
and profound changes it has undergone.

The results of the research in the lan-
guage of logic (mathematics) confirm the
effect of economic cooperation on the de-
velopment of peace, where through the
development of international investment,
governments achieve peace and, on the
other hand, investors achieve the best out-
come. Based on this, it is suggested that
the governments develop and strengthen
the fields of international investment and
create global markets, and at the micro
level, investors become the foundation of
world peace by developing international
investment.

1. Galtung, J. (1967). Theories of Peace: A Synthetic Approach to Peace Thinking. Oslo,
International Peace Research Institute, 251 p. Available at: https:/www.transcend.org/files/Galtung_
Book _unpub_Theories_of Peace - A_Synthetic Approach_to Peace Thinking 1967.pdf

2. Poulantzas, N. (1971). J. G. Starke, An Introduction to the Science of Peace (Irenology),
Leyden, 1968, Pp. 214. Netherlands International Law Review, Vol. 18, Issue 2, 256-257. https:/doi.

0rg/10.1017/80165070X00027753

Journal of Applied Economic Research, 2024, Vol. 23, No. 1, 59-81

ISSN 2712-7435


https://www.transcend.org/files/Galtung_Book_unpub_Theories_of_Peace_-_A_Synthetic_Approach_to_Peace_Thinking_1967.pdf
https://www.transcend.org/files/Galtung_Book_unpub_Theories_of_Peace_-_A_Synthetic_Approach_to_Peace_Thinking_1967.pdf
https://doi.org/10.1017/S0165070X00027753
https://doi.org/10.1017/S0165070X00027753

Resolving Conflicts and Strengthening International Relations with Investment: Game Theory Approach .

3. Kroeker, W. (2020). The peacebuilding spaces of local actors. In: Routledge Companion
to Peace and Conflict Studies. Edited by S. Byrne, T. Matyok, I. M. Scott, J. Senehi. 1st edition,
57-67. https:/doi.org/10.4324/9781315182070-5

4. Stephenson, C.M. (2022). Peace and Conflict Studies, Overview. In: Encyclopedia of
Violence, Peace, & Conflict (Third Edition). Vol. 1. Elsevier., 115-129. https:/doi.org/10.1016/
B978-0-12-820195-4.00163-1

5. Reagan, A. (2023). Reframing the Ontology of Peace Studies. Peace and Conflict Studies,
Vol. 29, No. 2, 1. Available at: https:/nsuworks.nova.edu/pcs/vol29/iss2/1

6. Egger, Ph. (2005). The economics of peace: Trends and prospects of the Palestinian econo-
my and labor market. International Labor Review, Vol. 144, Issue 1, 31-54. https:/doi.org/10.1111/
1.1564-913X.2005.tb00558.x

7. Richmond, O.P. (2005). The Transformation of Peace. London, Palgrave Macmillan, 286 p.
https:/doi.org/10.1057/9780230505070

8. Gittings, J. (2012). The Glorious Art of Peace: From the Iliad to Iraq. Oxford University
Press. https://doi.org/10.1093/acprof: 0sobl/9780199575763.001.0001

9. Gleditsch, N.P., Nordkvelle, J., Strand, H. (2014). Peace research — Just the study of war?
Journal of Peace Research, Vol. 51, Issue 2, 145—158. https:/doi.org/10.1177/0022343313514074

10. Reuveny, R., Kang, H. (1996). International Trade, Political Conflict/Cooperation, and
Granger Causality. American Journal of Political Science, Vol. 40, No. 3, 973-970. https:/doi.
0rg/10.2307/2111801

11. Gilpin, R., Gilpin, J.M. (1987). The Political Economy of International Relations. Princeton
University Press, 472 p. Available at: http:/www.jstor.org/stable/j.cttl9wect3

12. Galtung, J. (1975). Peace, Research, Education, Action. Essay in Peace Research, Vol. 1.
Copenhagen, Ejlers. Available at: https:/ub.unibas.ch/tox/IDSBB/001067169/PDE

13. Byrne, S., Clarke, M.A., Rahman, A. (2018). Colonialism and peace and con-
flict studies. Peace and Conflict Studies, Vol. 25, No. 1, 1. https://doi.org/10.46743/1082-
7307/2018.1432

14. Frieden, J.A., Lake, D.A. (1999). International Political Economy: Perspectives
on Global Power and Wealth. 4th Edition. London; New York, Routledge, 496 p. https:/doi.
0rg/10.4324/9780203518588

15. Copeland, D.C. (1996). Economic Interdependence and War: A Theory of Trade
Expectations. International Security, Vol. 20, No. 4, 5-41. https://doi.org/10.2307/2539041

16. Barkawi, T., Laffey, M. (1999). The Imperial Peace: Democracy, Force, and
Globalization. European Journal of International Relations, Vol. 5, Issue 4, 403—434. https:/doi.
org/10.1177/1354066199005004001

17. Farber, H.S., Gowa, J. (1995). Polities and Peace. International Security, Vol. 20, No. 2,
123-146. https:/doi.org/10.2307/2539231

18. Layne, C. (1994). Kant or Cant: The Myth of the Democratic Peace. International Security,
Vol. 19, No. 2, 5-49. https:/doi.org/10.2307/2539195

19. Lemke, D., Reed, W. (1996). Regime types and status quo evaluations: Power transition
theory and the democratic peace. International Interactions, Vol. 22, Issue 2, 143—164. https:/doi.
0rg/10.1080/03050629608434886

20. Oren, L. (1995). The Subjectivity of the “Democratic” Peace: Changing U. S. Perceptions of
Imperial Germany. International Security, Vol. 20, No. 2, 147-184. https:/doi.org/10.2307/2539232

21. Rosato, S. (2003). The Flawed Logic of Democratic Peace Theory. American Political
Science Review, Vol. 97, Issue 4, 585—602. https://doi.org/10.1017/S0003055403000893

22. Spiro, D.E. (1994). The Insignificance of the Liberal Peace. International Security, Vol. 19,
No. 2, 50—-86. https:/doi.org/10.2307/2539196

23. Ekmekci, F. (2014). Democratic vs. Capitalist Peace: A Test in the Developing
World. Peace and Conflict Studies, Vol. 21, Issue 1, 85-99. http:/dx.doi.org/10.46743/1082-
7307/2014.1004

ISSN 2712-7435 Journal of Applied Economic Research, 2024, Vol. 23, No. 1, 59-81


https://doi.org/10.4324/9781315182070-5
https://doi.org/10.1016/B978-0-12-820195-4.00163-1
https://doi.org/10.1016/B978-0-12-820195-4.00163-1
https://nsuworks.nova.edu/pcs/vol29/iss2/1
https://doi.org/10.1111/j.1564-913X.2005.tb00558.x
https://doi.org/10.1111/j.1564-913X.2005.tb00558.x
https://doi.org/10.1057/9780230505070
https://doi.org/10.1093/acprof:osobl/9780199575763.001.0001
https://doi.org/10.1177/0022343313514074
https://doi.org/10.2307/2111801
https://doi.org/10.2307/2111801
http://www.jstor.org/stable/j.ctt19wcct3
https://ub.unibas.ch/tox/IDSBB/001067169/PDF
https://doi.org/10.46743/1082-7307/2018.1432
https://doi.org/10.46743/1082-7307/2018.1432
https://doi.org/10.4324/9780203518588
https://doi.org/10.4324/9780203518588
https://doi.org/10.2307/2539041
https://doi.org/10.1177/1354066199005004001
https://doi.org/10.1177/1354066199005004001
https://doi.org/10.2307/2539231
https://doi.org/10.2307/2539195
https://doi.org/10.1080/03050629608434886
https://doi.org/10.1080/03050629608434886
https://doi.org/10.2307/2539232
https://doi.org/10.1017/S0003055403000893
https://doi.org/10.2307/2539196
http://dx.doi.org/10.46743/1082-7307/2014.1004
http://dx.doi.org/10.46743/1082-7307/2014.1004

. Salah Salimian, Azadeh Ashrafi

24. Morbée, J., Proost, S. (2008). Russian market power on the EU Gas Market: Can Gazprom
does the same as in Ukraine? https:/dx.doi.org/10.2139/ssrn.1084817

25. Yared, p. (2010). A dynamic theory of war and peace. Journal of Economic Theory, Vol. 145,
Issue 5, 1921-1950. https:/doi.org/10.1016/j.jet.2010.04.005

26. Popescu, M.-F., Hurduzeu, G. (2015). Energy Challenges for Europe — Scenarios of the
Importance of Natural Gas Prices from a Game Theory Perspective. Journal of Game Theory,
Vol. 4, Issue 2, 26-35. https:/doi.org/10.5923/.jgt.20150402.02

27. Horner, J., Morelli, M., Squintani, F. (2015). Mediation and Peace. The Review of Economic
Studies, Vol. 82, Issue 4, 1483—1501. https:/doi.org/10.1093/restud/rdv022

28. Ghalehno, R.K. (2022). Investigation of Decision Strategies in JCPOA Based on Game
Theory Mechanism. Innovation Management and Operational Strategies, Vol. 3, Issue 4, 437-451.
Auvailable at: http:/dorl.net/dor/20.1001.1.27831345.1401.3.4.5.4

29. Salimian, S., Shahbazi, K. (2017). Iran’s Strategy in Utilizing Common Resources of Oil
and Gas: Game Theory Approach. Iranian Journal of Economic Studies, Vol. 6, Issue 2, 185-202.
https:/doi.org/10.22099/1jes.2018.28145.1423

30. Kimbrough, E.O., Laughren, K., Sheremeta, R. (2020). War and Conflict in Economics:
Theories, Applications, and Recent Trends. Journal of Economic Behavior & Organization,
Vol. 178, 998—-1013. https:/doi.org/10.1016/1.jeb0.2017.07.026

31. Attar, S., Abadi, E.R.S., Jargeh, M. (2019). A Study of the Nuclear Conflict between Iran
and 5+1 Countries Based on Game Theory. Political Strategic Studies, Vol. 7, No. 27, 91-119.
https:/doi.org/10.22054/qpss.2019.25889.1770

32. Anderson, T., Mukherjee, C (2021). Seeking No War, Achieving No Peace: The Conflict
over the Siachen Glacier. Defence and Peace Economics, Vol. 32, Issue 3, 253-270. https:/doi.
0rg/10.1080/10242694.2019.1660839

33. Salimian, S., Movahedi Beknazar, M., Shahbazi, K., Khalilzadeh Silabi, Z. (2022). The
Role of the Investment in the Equilibrium of International Political Economy (Game Theory
Approach) Journal ofEconomlc Sczences T heory and Practlce Vol. 79, IssueZ 4-18. Available

34. Glbbons R. (1997). An Introductlon to Applicable Game Theory Journal of Economic
Perspective, Vol. 11, No. 1, 127-149. https:/doi.org/10.1257/jep.11.1.127
35. Osborne, M.J. (2004). An Introduction to Game Theory. New York, Oxford University

Press. Available at: https:/mathematicalolympiads.files.wordpress.com/2012/08/martin_j-_os-

borne-an_introduction_to_game_theory-oxford university press usa2003.pdf
36. Varoufakis, Y. (2008). Game Theory: Can it Unify the Social Sciences? Organization

Studies, Vol. 29, Issue 8-9, 1255-1277. https:/doi.org/10.1177/0170840608094779

37. Ozcan, L., Gok, S.Z.A. (2021). On cooperative fuzzy bubbly games. Journal of Dynamics
and Games, Vol. 8, Issue 3, 267-275. https:/doi.org/10.3934/idg.2021010

38. Ozcan, L., Gok, S.Z.A., Weber G.-W. (2024). Peer group situations and games with fuzzy
uncertainty. Journal of Industrial and Management Optimization, Vol. 20, Issue 1, 428—438.
https:/doi.org/10.3934/jimo.2023084

39. Fraenkel, A.S., Hearn, R.A., Siegel, A.N. (2015). Theory of Combinatorial Games. In:
Handbook of Game Theory with Economic Applications. Edited by H. P. Young, S. Zamir. Vol. 4.
Elsevier, 811-859. https:/doi.org/10.1016/B978-0-444-53766-9.00015-X

INFORMATION ABOUT AUTHORS

Salah Salimian

PhD in Economics, Department of Economics, Urmia University, Urmia, Iran (5756151818, Iran,
Urmia city, 11km SERO Road); ORCID https://orcid.org/0000-0002-4938-950X e-mail: salah-
salimian@yahoo.com

Journal of Applied Economic Research, 2024, Vol. 23, No. 1, 59-81 ISSN 2712-7435


https://dx.doi.org/10.2139/ssrn.1084817
https://doi.org/10.1016/j.jet.2010.04.005
https://doi.org/10.5923/j.jgt.20150402.02
https://doi.org/10.1093/restud/rdv022
http://dorl.net/dor/20.1001.1.27831345.1401.3.4.5.4
https://doi.org/10.22099/ijes.2018.28145.1423
https://doi.org/10.1016/j.jebo.2017.07.026
https://doi.org/10.22054/qpss.2019.25889.1770
https://doi.org/10.1080/10242694.2019.1660839
https://doi.org/10.1080/10242694.2019.1660839
https://www.ecosciences.edu.az/view.php?lang=en&menu=journal&id=430
https://doi.org/10.1257/jep.11.1.127
https://mathematicalolympiads.files.wordpress.com/2012/08/martin_j-_osborne-an_introduction_to_game_theory-oxford_university_press_usa2003.pdf
https://mathematicalolympiads.files.wordpress.com/2012/08/martin_j-_osborne-an_introduction_to_game_theory-oxford_university_press_usa2003.pdf
https://doi.org/10.1177/0170840608094779
https://doi.org/10.3934/jdg.2021010
https://doi.org/10.3934/jimo.2023084
https://doi.org/10.1016/B978-0-444-53766-9.00015-X
https://orcid.org/0000-0002-4938-950X
mailto:salahsalimian@yahoo.com
mailto:salahsalimian@yahoo.com

Resolving Conflicts and Strengthening International Relations with Investment: Game Theory Approach .

Azadeh Ashrafi
Associate Professor, Department of Public Management, North Tehran Branch, Islamic Azad

University, Tehran, Iran (1651153311, Iran, Tehran, Pasdaran Ave., 9); ORCID http://orcid.
org/0000-0001-5161-035X e-mail: a.ashrafi@iau-tnb.ac.ir

FOR CITATION

Salimian, S., Ashrafi, A. (2024). Resolving Conflicts and Strengthening International Relations
with Investment: Game Theory Approach. Journal of Applied Economic Research, Vol. 23, No. 1,
59-81. https://doi.org/10.15826/vestnik.2024.23.1.003

ARTICLE INFO
Received October 25, 2023; Revised November 11, 2023; Accepted November 23, 2023.

ISSN 2712-7435 Journal of Applied Economic Research, 2024, Vol. 23, No. 1, 59-81


http://orcid.org/0000-0001-5161-035X
http://orcid.org/0000-0001-5161-035X
mailto:a.ashrafi@iau-tnb.ac.ir
https://doi.org/10.15826/vestnik.2024.23.1.003

. Salah Salimian, Azadeh Ashrafi

YOK 339.98

P83PEU.IEHME KOHdJﬂMKTOB n ykpenneHme MexxayHapogHbiX
OTHOLUEHUWN C UHBECTULMUAMKU: NOOX0L, Teopun urp
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AHHomayus. CerofiHA MIHBECTOPbI YAENAT MeXAYHAPOLHOM KOHLEeNUMU MHBECTULMI
Bonblue BHMMaHWS, YeM Korga-n1bo npexae. KpoMme Toro, CTpaHbl HAMEepeHbl UCTosb-
30BaTb BHYTPEHHWIA KaNUTan A18 LOCTUXKEHUS CBOMX Liefel, MaKCUManbHO NpenoT-
BPATMB OTTOK KanuTasna. HacTodAwasa cTaTbs, 06paLlasach K 06beKTMBHbLIM NPYMEPaM
MEXAYHaPO4HbIX OTHOLWEHWIA, MbITAETCA 0aTb OTBET H3 BaXKHbIM BOMPOC 3KOHOMUYe-
CKOro COTpyAHMYecTBa B hopMe MeXX AYHapO4HbIX MHBECTULMI MPU MX MaKCUMU33-
LMK C MOMOLLbH0 TEopUK Urp. [MaBHbIM BOMPOC 3aK/IHOY3ETCH B TOM, CMOTYT /I MUHBECTU-
LMW Ha MeXXIYHapO4HOM YpoBHEe M36eKaTb BOVHbI M CO3MAATL? ABTOPbI, UCMOMb3Ys
TEOPUI0 UFP 1 ON33MH UFP MEXKAY NPaBUTENbCTBAMU M MHBECTOPaMM B KYECTBE OC-
HOBHbIX Ha4YabHbIX 3TaM0OB, PACCMOTPENM TPU Pa3/IMYHbIX pexknuMa. B nepeomM pasgene
BbI1/10 PACCMOTPEHO COCTOSAHME, B KOTOPOM [BE CTPaHbl be3pasnnyHbl. BTopoe cocTos-
HWe BKoYaeT B cebs ABe KoHKYpUpYtoLLme (BpaXkecKue) CTpaHbl, 8 TpeTbe COCToAHME
MPeAnonaraeT TPU CTPaHbl, O4Ha N3 KOTOPbIX ABNSETCA KOHKYPEHTOM, 38 ApYras sBs-
eTca be3pasnnyHoi. Bo BTOpoM pa3fene cHavana pacCMaTpUMBaETCA CUTYaLIMS, Kor-
[la AiBe CTPpaHbl 6e3pa3nuuHbl ApYr K Apyry. Toraa Bo BTOPOM C/y4ae ConepHUKamu
(Bparamu) cuMTalOTCA IBE CTPaHbl, @ B TDETbEM — TPU CTPaHbI, OHA U3 KOTOPbIX ABSISA-
eTCA KOHKYPEHTOM, 8 Apyrasa 6eapasnmyuHa. YTo KacaeTcs Nonyy4eHHoro paBHoBECUS
B TPEX CUTYaLMSAX U A1 KaXKA0r0 M3 AABYX PAa3Ae/0B, OCHOBHOM BbIBOA, 33K/I043ETCA
B TOM, YTO MHBECTOP AOCTUraeT HaunyyLiero peaynbraTta (pasHoBecvie Hawwa), hopmu-
pys nopTdesnb 1 MHBECTUPYS B Pa3/MYHbIe PbIHKK, @ CTPaHbl 4OCTUIaloT HaUNyYLllero
pesynbTaTa 3a CHET COTPYLHNYECTBA M YCTaHOBMEHNS MMPA. VIHbIMU CIOBaMK, peayrb-
TaTbl UCCNEOO0BaHUI Ha A3bIKE NIOrnKK (MaTeMaTUKK) MOATBEPXKABI0T BIUAHNE SKOHO-
MWYECKOro COTPYAHUYECTBA Ha Pa3BUTHE MUPA.

Knio4eBbie cnosa: MVp; TEOPUSA UIP; CTATUYECKME UIPbl C MOMHOM MHDOPMaLIMEN; paB-
HoBecue Hawwa.
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AHHOmMayus. Ka4ecTBO XXU3HW HAaCENeHUs ABISEeTCS TaTEHTHOM KaTeropmemn, KoTo-
pyto, B CUY HEBO3MOXKHOCTM NPSIMOr0 M3MEPEHNS, MPUXOANTCS OLEHNBATb KaK MHTEe-
rPanbHbIN MHANKATOP MHOXKECTBA NepeMeHHbIX. CornacHo YcToSBLUENCS METOL0M0M MM,
OAHWM N3 OCHOBHbIX MHCTPYMEHTOB NPY 3TOM ABMSETCHA NEPBas rMaBHas KOMMNOHEH-
T3, TO eCTb IMHENHas CBEPTKa NepPeMEHHbIX, 06713 43t0LL,as CBOMCTBOM MUHUMM3aLMN
BapuaLMm UCXOAHbIX MPU3HaKOB. TOT PaKT, YTO BapnaLmsa NPU3HaKOB YuMTbiBaETCS
C OAWNHAKOBbIM BECOM, MOXKET BbI3blBaTb KPUTUKY 3KOHOMUCTOB. JIMLWEHHbIM 3TOr0
HEe4OCTaTKa Pa3BUTMEM METOLE MOXKHO CHMTATb MPUMEHEHWE B3BELLEHHOW FMaBHOM
KOMMOHEHTbI, FAe BECOBble KOSMPULMEHTbI MPU3HAKOB MPU MUHUMMU3ALUN CYMMaP-
HOW Bapuvauuu 3a4atoTce akenepTHO. OQHAK0o B 3TOM C/1Y4Yae BO3HUKAET 3aKOHOMEP-
Hbl BOMPOC: HE OK3XEeT /1M 3KCMEepTHaA CYObEKTMBHOCTb CYLLECTBEHHOE BAUSHME
H3 NTOrOBbIN MHTErPanbHbIM MHOMKATOP, K&K 3TO NPOUCXOOUT B C/1Y4Yae ero NoCTpo-
EeHWUs NYTEM MNPOCTOM NIMHENHOW CBEPTKM C SKCNEPTHbIMM BeCcaMn? Llenbto OaHHOM
paboTbl ABNAETCS NPOBEPKa MPUMEHMMOCTM B3BELIEHHOW NEPBOM FMaBHOM KOMMO-
HEHTbl KK OCHOBHOI0 MHCTPYMEHT3 NPWY MOCTPOEHUU MHTEMPaNbHOr0 MHANKETOPa
Ka4yeCTBa M3HW HaceneHus. B YacTHOCTH, NPeACTONT NPOBEPUTL TMNOTE3Y O HECY-
LLECTBEHHOCTM BAIUSIHUS HEOAHOPOOHOCTM BECOB SKCMEPTHbIX OLLEHOK H3 NTOr0BbIN
WNHTErpanbHbli MHOMKATOP. [py 3TOM BbiNo 6bl MOIE3HO HE TONbKO MPOUNNIOCTPUPO-
BaTb Ha/MYME UM OTCYTCTBUE, HO U YACNIEHHO OLLEHUTb MepY 3TOro BAnsaHWS. B pabo-
TE Ha OCHOBaHUM 3MMUPUYECKMX SKCNEPTHbIX BECOB B3BELLEHHOM FN3BHOM KOMMNOHEH-
Tbl NO A3HHbIM MaGKPOCTATUCTUKM NPOBOAUTCS UMUT3LMOHHOE MOLEIMPOBaHMNE AN
OLLEHKM TATEHTHOW NEPEMEHHON «Ka4YeCTBO XKU3HU HaceneHnsa». [Npy 3ToM B oTAn4Yme
0T 6ONbLIMHCTBA BNN3KUX MO TEMATUKE paboT 3H3YEHMSI UHTEFPANIbHOI0 MHONKATOP3a
(1, cOOTBETCTBEHHO, PaH>KMPOBaHME HabIIOAEHUI) NPeACTaBASIOTCA KaK UHTepPBa/b-
Has OLLEHKA. VIHbIMM CN0BaMW, pe3y/bTaT OLLEHVBAHWUSA NPEACTaBNAETCA KaK Cny4yan-
Hasl BEIMYMHA, FOe S/IEMEHTOM CNYY3NHOCTU CAYXKUT CYOBEKTUBHOCTb SKCMEPTHOMO
Bblbopa BECOB B3BELUEHHOW FaBHOM KOMMOHEHTbI. OKa3blBaeTCs, AaXe B 3TOM C/Y-
Yyae ygaeTcs NoayyYnTb pobacTHbIe M Coaep>KaTesbHble Pe3ybTaTbl, XOPOLLO COrna-
CyroLLMecs C BbIBOAAMU M3BECTHbIX MCCEL0BaHNUIA B 3TOM 0bnacTw.

Knroyesbie cnosa: VIHTerDaJ'IbeIPI MHOWMK3TOP, Ka4eCTBO XM3HWN HaCe/leHnd, B3Be-
LWieHHad nepBad rMaBH3aA KOMMOHEHTQ, CTOX3CTUYECKNN Bbl60p; MMUTaAUNOHHOE
MoOennpoBaHMe.

1. Beepenue CyOBEKTUBUCTCKUHN MIIH OOBEKTUBUCTCKHUN
3amada KOPPEKTHOTO U MOJHOTO U3- moxaxon? Mogenb ¢ oOyueHuem win 6e3?
MEpeHHs] KadecTBa JKM3HM HacedeHus IlpuBneueHue 3KCHepTOB WM ONTHMH3A-
(KXXH), xak u mt000# maTreHTHOU Karte- 1usl pyHkmmonana? JIuaeilHas cBepTKa
TOPHUH, ABIAETCS CIOKHOW KOMIJIEKCHOW  WJIM IWIaBHas KOMIoHeHTa? [ TaBHast KOM-
3a7a4ell co MHOKECTBOM OCOOEHHOCTEH. TMOHeHTa ¢ Becamu i 0e3? Toueunas
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WM MHTEpBaJbHAS OLIEHKA MpU3HaKa? —
Ha KaXJbI W3 BOIIPOCOB HET €IUHOTO 00-
MIENPU3HAHHO YCTOSBIIIETOCS OTBETA.

B paborte pa3BuBaeTCs MpeaIoKEHHBIN
AiiBazstHoM [ 1] moaxon K U3MEPEHUIO Jia-
TEHTHOW KaTerOpHH MPU 00bEKTUBUCTCKOM
MOAXOJ€ Ha OCHOBE aHaJIM3a MaKpOCTaTH-
CTHUKH TI0 cTpanaM Mupa. [Ipu 3ToMm B psze
padoTt AiiBazsH u nip. [2, 3] mpuaepKuBaroT-
cs moaxoaa «c¢ o0ydeHHueM», TO €CTh BECO-
BbIC OLICHKY JIMHEHHON CBEPTKH MOJTyYEHBI
OT 9KCIEPTOB, a B psijie paboT AiiBa3sH u ap.
[1, 4, 5] mpemnaratoT moaxoj «6e3 o0Oyde-
HUSD, ¥ UTOTOBBIN pe3ysbTaT MOTydeH Ipy
BBIYKMCIIEHUH TIEPBOM INIABHOW KOMIIOHEHTBI.

Kurbatskii & Mironenkov [6] mpen-
MIPUHSUTH TIONBITKY OOBEIUHUTD 00a TIOIX0-
Jla IyTE€M BBIUYHCIICHUS B3BEILICHHOM IJaB-
HOU KOMITOHEHTHI. [Ipu3HaBast ykazaHHBIN
OTBIT YCIEIIHBIM, OTMETHM, YTO CyOheK-
TUBHOCTH DKCTIIEPTHBIX OIICHOK MPOIOIHKACT
BJIUSITH HA UTOTOBBIE 3HAUEHUS MHTErPaJib-
HOTo MHAMKaTropa. Bo3HuKkaet Bompoc o cy-
IIECTBEHHOCTH 3TOTr'0 BIMSHMS, HACKOJILKO
CHJIBHO CyOBEKTUBHEBIC MTPEIIOYTCHUS IKC-
MEPTOB BIUSAIOT HA 3HAYCHUS UHTETPAJhb-
HOTO WMHIOWKaTopa. M MOXHO JIM B 3THUX
YCIIOBUAX TOJYYUTHh KaKHe-Tu00 comep-
JKaTeJIbHbIE BBIBOIBI 00 M3MepsieMoi Ja-
TEHTHOU KaTeropuu, KOppeKTHO JIU FOBO-
PUTH O paH)XUPOBAHUHU HAOIIOICHUN.

L]envio uccnedoganus SIBIACTCS MPO-
BEpKa I1e7IecO00Pa3HOCTH UCIIOIB30BaAHUS
B3BEIICHHON IJIaBHON KOMIIOHEHTHI B Kadue-
CTBE€ OCHOBHOI'O HHCTPYMEHTA IIPH MOCTPO-
€HUH UHTETPATbHOIO MHIUKATOpa KauecTBa
JKU3HH U OIICHKA CTCIICHU BJIMSIHUS CyOh-
€KTUBHOCTH JKCIIEPTHBIX BECOB Ha UTOTO-
BBI€ PE3YNIBTATHl OICHKH CHHTETHYECKOM
JIATEHTHOW KaTerOpUM B 3TOM CITydae.

dna nocTukeHus ykKazaHHOM Lieiau
MIPEJICTOUT PEIINUTH CIEAYIOUINE 3a0auu:

* cOOp MaKpOCTaTUCTHKH B COOTBET-
CTBUU C TpeOOBaHUSIMHU (TIOTHOTA, JI0-
CTOBEPHOCTH, IOCTYITHOCTb);

* TIOJTy4€HUE HKCIIEPTHBIX JIAHHBIX O BE-
cax B3BEIIICHHOM ITTABHOM KOMITOHCHTEI,

* OIIEHKA [TapaMeTPOB HEOAHOPOIHOCTHU
9KCHEPTHBIX OIICHOK;

* OIIEHKA CTETICH! BIHUSHUS HEOAHOPOI-
HOCTH JKCIIEPTHBIX OLIEHOK Ha UTOTO-
BbII MHTETpaibHbIA HHIUKATOD;

* MOJYYEHHE COAEP)KATEIBHBIX BBIBO-
JI0B O CTpaHax-JIuJepax M CTpaHax-
ayTcaiiiepax peWTHHra KadecTBa
KU3HHU HaceJIeHUs B YCIOBHIX CyOb-
€KTUBHOCTH HKCIIEPTOB.

IIpy BBINOJIHEHUH MOCTABJICHHBIX 3a-
Jlad TIOABIIAIOTCS] YUCIICHHBIE OLIEHKU Me-
Bl HEOTHOPOAHOCTH SKCIIEPTHBIX OLIEHOK,
a TaK)Ke YUCIICHHBIE XapaKTepUCTUKH Me-
pBI pazdbpoca 3HaYeHUH HHTETPATHHOTO UH-
JUKaTopA.

Ocnosnas eunomesa uccieo008anus —
CyOBEKTHBHOCTb KCIIEPTHBIX BECOB IPH
HCTIONIB30BAaHUN B3BEIIEHHOH IJIaBHOU
KOMITOHEHTHI B TOCTPOEHUH HWHTETpPalib-
HBIX WHAMKATOPOB HECYIIECTBEHHO BIIH-
S€T Ha 3HAYCHUsI UHTErPajJbHOIO MHAMKA-
TOpa U HE UCKa)KaeT UTOTOBBINA PE3yJIbTar.

2. 0630p nuTEpaTypbl

B 3amauax u3MepeHus JaTEHTHOW Ka-
TETOPUHU «KAYECTBO KU3HU HACEICHUS
HET eIMHOTO yCTOABIIErocs noaxonaa. Psn
WCCIIeIOBAHUI MPUIEPKUBACTCA «CYOb-
€KTUBUCTCKOTO» IOJIX0/la, TO €CTh HC-
CJIeI0BaHUE OTTAJIKUBAETCS OT «CyOBeK-
Tay», OT €ro HAONIOJACHUN U ONIYIICHUH.
Hpyrue uccnenoBaTeian OTAAIOT MPEAIIO-
YTEHHE «OOBEKTUBUCTCKOMY» IMOAXOMY,
TO €CTh OCHOBBIBAIOTCS MIPEUMYIIECTBEH-
HO Ha MaKpOIIOKa3aTesiX Cpebl.

B pa6orax Bonkosoti [7] u LllaknenHoit
u ap. [8] mpuBeneHsl 0630p U cpaBHEHUE
MOAXO/IOB Ha JAHHBIX peruoHoB Poccum.

Jlematikuna [9] Ipu MEXCTPaHOBOM
aHaIIN3€e COIMATbHON KOM(OPTHOCTH CTPO-
WT WHTETPaJIbHBIN HHINKATOP Ha KOMOWHU-
POBaHMU JBYX MOAXOA0B: 0OBEKTHBUCTCKO-
ro 1o faHHeIM WCY 1 cyOBEeKTUBHUCTCKOTO
1o JaHHbIM orrpocoB Gallup.

DBOIONHS TTOHATHUS «KAaYECTBO JKH3-
HW» OT TIepBOro yrnoMuHaHus KeHHeTTOM
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[Mn6peiiToM ¢ upe3BBIYaiHO MIMPOKUM
TOJIKOBAHUEM JI0 COBPEMEHHBIX MOAXOIOB
K U3MEpeHHIo npuBeneHa Bomkosoii [10].
B paborax, mpuaep >KuBArOIIIXCS 00b-
€KTUBUCTCKOTO IOAX0/A, TAKXKE HET eAU-
HOTO MHEHHsI 00 HCIIONIb3YEMBIX METOIAX.
Muponenkos [11] npennaraer kiac-
cuunuposats peruonsl PO Ha ocHOBe
MHOTOKPHUTEPHAIBHON KiIacCH(pUKAITUU
o [Tapeto, xorma Gosiee BRICOKHN KiTacc
00pa30oBaH CTpaHaMH, [T0KA3aTeIN KOTOPhIX
YAOBIIETBOPSIOT cOoTHOIIEeHUIo [laperto.
AliBaszsiH 1 Ap. [12] nns moctpoeHud
MHTETPaJIbHOTO WHAMKATOPa CTPOST U pe-
IAI0T ONTUMHU3AIMOHHYIO0 MOZENb Ha OC-
HOBE K03 puImeHTa KOppesinm.
AiiBazsH u 1p. [13] npoBoasT kinacrte-
puzanuio pernoHoB P® Ha ocHOBe ABYX
MEPBBIX [JIABHBIX KOMIIOHEHT.
[Monpasnsiromee OOMBIIMHCTBO HCCIIE-
JIOBaTeJIeH ISl OIEHKH JIATEHTHOU Iepe-
MEHHOMN UCIOJIB3YIOT JIMHEHHYIO CBEPTKY
¢ Harepe[] (3KCIIEPTHO) 3aJaHHBIMU BECAMH.
Blomquist at al. [14] pamxupyror paii-
onbl mpokuBanus (Urban Counties), cBo-
padmBasi mokaszaTenu 0JIarocoCTOsSHHS C 3a-
paHee BHIOpAaHHBIMU BECAMHU.
bensesa [15] nms oleHKH IMOKa3aTems
KadecTBa XU3HU CBOPAuMBAaET MEPEMEH-
HBIE YETBIPEX IPYMIL: 0JarococTosHUE, Ka-
YEeCTBO COLMANBLHON Cephl, COMUAIBHOE
caMOYyBCTBHE M 0€30I1aCHOCTh, CBOOOAY
BBIOOpPA M caMOpeaTn3aliy.
OnHako B COBPEMEHHBIX HCCIIEIOBaHU-
SIX TOpa3ao Oosee pacipocTpaHeHa TMHEHHAS
CBEpTKA C BECAMH, ONPEALIIIEMBIMHU TI0 TIEP-
BOH IJIABHOI KOMIIOHEHTE WM €€ BapUaLHsIM.
XKryn [16] cTpouT MHTErpaibHbII UH-
JIMKATOP, pacrtpenensisi yHUPpUIMPOBaHHBIH
Habop 37 mepeMeHHBIX B TpH OnoKa: Oma-
TOCOCTOSIHUE HAacEeIeHHsI, KaueCTBO HaceJe-
HUS1, KAUECTBO COLMATILHOM chepbl.
Fantazzini at al. [17] npennoxuin
BKJIIOUHTH B MHTETPAITbHBINA HHUKATOP JaH-
HBIE U3 TOUCKOBBIX cucTeM (Google Trends).
Greco at al. [18] mpu cpaBHUTEITEHOM
aHaJN3€e UCHOIb3YeMbIX AJIsl MOCTPOCHUS

KOMIIO3UTHBIX MHJEKCOB MTOJXOI0B OTMeYa-
0T IPEUMYIIECTBA IJIABHOW KOMIIOHEHTHI.

Bonkoga [19] paccmaTpuBaeT uHTE-
rpajibHbII MHINUKATOpP BO BPEMEHH, IIPH-
MEHs151 0000IIEHHYTO TJIaBHYIO KOMIIOHEHTY.

Slottje [20] npuMeHUT WHTEPECHBIN
MOJXO0J] K paHXUpOBaHUIO 126 cTpaH: cHa-
yaja nocTpoeHsl 19 pacnpocTpaHeHHBIX
WHACKCOB Kadectsa xwu3uu (L1, L2, ...,
L19), u TonpKO TTIOTOM OHHM CBOPAYHBAIOT-
Csl B €AMHBIH MHTETPAIbHBIH MHAUKATOD
U TIPOU3BOJUTCS PaH)KUPOBAHUE.

Mazziotta & Pareto [21] uccnenoBanu
MIPENMYIIECTBA U HEAOCTaTKH HCIIONIb30Ba-
HUSI TIaBHBIX KOMITOHEHT B IIOCTPOSHUH HH-
JIEKCOB Ka4eCTBa JKH3HH, a TAKKE UCIIOb30Ba-
JIM €10 TIPY PAHKUPOBAHHUH PETHOHOB MTaniy.

OTMeTUM, YTO TEXHHMKA IOCTPOECHUS
MHTETPAIBHOTO MHAMKATOpa Ha OCHOBE
NIEPBOM NIABHON KOMITIOHEHTBI IUPOKO HC-
MOJIB3YETCS U B CMEXKHBIX 00JIACTSAX.

PomuenkoB [22] HCTIONB3YET 3Ty TEX-
HHUKY IIPH OCTPOCHUN MHTETPAIBHOTO UH-
JUKaTopa yAOBIETBOPEHHOCTH KaueCTBOM
(hMHAHCOBOI OTYETHOCTH.

JlutBunIEBa U 1p. [23] olleHUBAIOT
Mepy HUPPOBOI COCTABNISIONIEH KauecTBa
’KU3HU HacelieHus B peruoHax Pd.

MaiiGypos u np. [24] uconb3yeT me-
TOROJOTHIO AliBa3siHa OI[EHKHM KadyecTBa
JKU3HU HaceJeHUs KaK BO3MOXHBIN KpH-
TepUH OLEHKH 3PPEKTUBHOCTH HAIOTOBO-
IO PeryJlInpOBaHUsl.

Kurbatskii & Mironenkov [6] mus
OLICHKM MHTErPaJIbHOTO MHIMKATOpa Kade-
CTBa JKU3HU HACEJICHUS MPEAJIOKUIN BBE-
CTU Beca LICHHOCTH BOCCTAHOBJIEHUS Ie-
PEMEHHBIX B IIEPBOI INIABHOM KOMIIOHEHTE
Y TEM CaMbIM IIEPEUTH K IIEPBOI B3BEIICH-
HOM ITIaBHOM KOMIIOHEHTE.

[Ipu oueHke JTaTEHTHON KaTEropuu
B3BEILICHHAs [VIaBHAs KOMIIOHEHTA UCIIOb-
3yeTcsl JOBOJIBHO PENKO.

Lloyd [25] u Harris at al. [26] ucrniomns-
3YIOT B3BEIICHHYIO ITIAaBHYIO KOMIIOHEHTY
(gwPCA) kak 0CHOBHOM METOJI OIICHKH JIa-
TEHTHBIX IEPEMEHHBIX B IeMOTrpaduH.
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Wau at al. [27] u Tomao at al. [28] uc-
MOJIB3YIOT B3BEIICHHYIO TNIABHYIO KOMIIO-
HEHTY B ypOaHUcTHKe («urban sciencey).

Fan [29] nmpoBen 0630p pabdot 1 060-
CHOBAJI, YTO B3BCIICHHBIC TIABHBIC KOM-
IIOHEHTHI 0OBIYHO WCIOJB3YIOTCS B IIPH-
KJIQJHBIX TEXHUYECKUX 3a]ladaX, TAKUX
KaK aHaJIN3 aCTPOHOMUYECKUX CIEKTPOB
Delchambre [30] u Tsalmantza & Hogg
[31], Busyanu3amuu OHOMEIUITUHCKOM
craructuku Swallow at al. [32] wmm ms
MIPAKTUYECKOM OIEHKH Ka4eCTBa MOATOH-
K1 Mojiesie U BbIOOpa nepeMeHHbIX («QoS
criteria Successability and Availability»)
Sood at al. [33] u Qi at al. [34].

Burnaev & Chernova [35] npemnararor
UTEPATHBHBIA JITOPUTM MOJTOHKH BECOB
B3BEIIICHHOW TMIABHOW KOMITOHEHTHI TIPH
COBEPUICHCTBOBAHUU a’POAUHAMUYECKO-
ro npouIIs KphLIa.

OTMeTHM, YTO B IIOJABISAIOIIEM OOJIb-
[IMHCTBE Pa0OT UHTETPaTbHBIA HHIUKATOD
CTPOUTCS KaK TOYEUHAs OICHKA, TO €CTh
KaXIbIil pACCMaTPUBAEMBII CYOBEKT B UTO-
re MoJydaeT CBO€ JIETEPMUHUPOBAHHOE
3HaueHue. Takol moaxo ynooeH Oosnee Ha-
DJISTHBIM PE3YJIBTATOM, OJIHAKO TOBOPUTH
0 JIETePMUHUPOBAHHOCTH UCTIOIH3YEMBIX
B MHTETPAJIbHOM WHIIUKATOPE MPEIUKTOPOB
HE Bcera cupaBeninBo. [loatomy oTneins-
HO XOYETCS BBIJICIUTH PabOTHI, B KOTOPBIX
UHTETPAJIbHBIA WHAUKATOP CTPOUTCS B BH-
Jle UHTEPBAJIbHOM OLIEHKH.

De Mol at al. [36] o6bocHOBaNM TIpen-
MyiecTBa baifecoBckoro moaxoaa K oreH-
K€ UHTETPAILHBIX HHIUKATOPOB.

Audiger at al. [37] nokasanu, 4T0 UH-
TepBajJbHBIE OLICHKH MapaMeTpPOB BO3-
HUKAIOT KaK pe3yJbTaT MHOXXECTBEHHO-
TO BOCccTaHOBICHUS (multiple imputation)
MPOIMYCKOB B JIAHHBIX. 3aMETHM, YTO Ta-
KOH MOJXOJ EPEeKINKACTCS C Ulleei Ha-
CTOSILIEN CTaThU.

MokeM BHUIIETh, UTO MPUMCHEHHE
IJIaBHOW KOMITOHEHTHI B 33/[a4ax OllCHHBa-
HUS JIATCHTHOW KaTeropruy NMeeT JIOBOJILHO
IIMPOKOE pacrpocTpaHeHue. B3pemeHnas

IJIaBHasi KOMIIOHEHTA MIPUMEHSIETCS TOpas-
JI0 peXe W MPEeUMYIIECTBEHHO B 3aa4ax
TEXHUYECKOTO IJIaHa.

ABTOpaM HEM3BECTHBI PabOTHI, B KO-
TOPBIX B3BCIICHHAS TNIAaBHAS KOMIIOHCHTA
MIPUMEHSIETCS IPU U3MEPEHUH JIATCHTHOM
KaTeropuy B COIUATBHO-YKOHOMUYECKHUX
3aJ1a9aX — M3MEPECHUM YPOBHS CYACThS, Ka-
YCCTBA JXU3HU HACCJICHHA, UBMCPCHUA YyC-
noBuit )ku3HH, Well-Being index u npyrux.

3. Metoponorus

1 uipopmauuoHHan 6a3a

unccneposaHua

[Ipu mocTpoeHNN MHTETPATBHBIX HH-
JMKaTOPOB OOJIBIIMHCTBO HCCIIEeN0OBaTeIeH
MPUACPKHUBAIOTCS yCTOSBILEHCS METOROMIO-
TUH, KOTOpas AETAJIbHO ONKCAaHA, HAIpH-
Mep, B miaBe 2.3 pabotel [1]. Tak, cormacuo
AliBa3sHy, Py U3MEPEHUHN CHHTETHYECKOM
JIATEHTHOM KaTeropyuu M MOCTPOSHUH UHTE-
IPaJbHOTO MHAWKATOPa MOXHO BBIICIUTH
CJICAYIOIUE JTAIlbL:

1. Onpenenenre UCXOAHOTo Habopa
CTaTUCTHUYECKUX TOKa3aTenel, xa-
PaKTEepU3YIOLIUX HCCIEIyeMYI0 Ka-
Teropuio (arpuopHbIl HaboOp mepe-
MEHHBIX).

2. Otbop u (ecnu Tpebyercs) pazdue-
HUe Ha OJIOKH anpuopHOTro Habopa.

3. YHudukanysa v craHaapTU3anus Ha-
0opa JaHHBIX, 00e3pa3MepuBaHue
1 paboTa C MPOITyCKaMH.

4. Ecmn Tpebyercs — MoCTpOeHUE BHY-
TPUOJIOYHBIX HHANKATOPOB.

5. Pa3paboTka u mocTpoeHue CBOIHOTO
HMHTETPpaJIbHOTO HHAWKATOpa — U3Me-
pUTENS HHTEpeCyIomel CHHTeTHYe-
CKOM JIATEHTHOW KaTeropHH.

6. [Tocrananms. [loctpoenue u ananmm3
[0Ka3aresieil aBTO- U MEXTEPPUTO-
pUanbHONW AMHAMHMKU MHTETPaNbHO-
ro uaaukaropa KXKH.

IIpennocieHuil MyHKT Npeanoaara-
€T pa3lnyYHbIe peaqn3alny B 3aBUCUMO-
CTH OT TOTO, UCIIOJIb3YETCS JIU B OLICHKE
MOIXO0J «C 00yueHHueM», KOraa JUIsl OLeH-
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ku kK03 huLmeHToB TpedyeTcs mpuBieye-
HUE 3KCIEPTOB WM UCIOIb3YETCS MOIXO0T
«6e3 00ydyeHus», To ecTb kodQQUIUEHTHI
MOJIEJI MOTYT OBITh HaI€HBI KaK pellre-
HH€ ONTUMHU3AIMOHHBIX 3ana4. Kak mpa-
BUJIO, HTOTOBBI MHTETPalbHBINA WHIU-
KaTop CTPOUTCS Kak JIMHEWHas CBEpTKa
YacTHBIX KpuTepues. IIpu aToM B mojxo-
Iie «c o0ydeHHeM» KOdIPPUITUEHTHI dTOH
JNWHEHHON CBEpTKH MOTYT JIMOO Ha3Ha-
4aThCSA DKCIIEPTHO, TNOO0 OBITH HAMICHBI
KaK pe3yJbTaT PerpecCHOHHON MOJEINH,
KOTJIa SKCIIEPTHO yKa3bIBaeTCs 3aBUCHMAs
nepeMeHHasl MPUHAAJIEKHOCTh K Kllaccy
KayecTBa KU3HH.

IToxxon «6e3 o0ydeHus» Mpeanoa-
raeT MOCTPOCHUE WHTETPATLHOTO WHIMKA-
TOpa U3 COOOpaKeHUH ONTHUMH3ALUU HE-
KoToporo gyHkuroHana. B ciyvae ecnu
TakiuM (PyHKIIMOHAJIOM BHIOHMpaeTCsl KBa-
JIpaT OTKJIOHEHWH HEBSI30K, TO MCKOMAs
KOMOWHAITNS MOXET OBITh HalijleHa Kak
repBasi TIaBHAs KOMIIOHEHTa YHU(PHUIIH-
poBanHoro Habopa nanHbix Jolliffe [38].
Bzstue nepBoii ImaBHON KOMIIOHEHTHI WIIA
ee Bapualllu SIBJISIOTCA Hanbolee 9acTo ue-
[10JIb3YEMBIM TIPUEMOM IPH MTOCTPOCHHUH
MHTETPAIBbHBIX HHANKATOPOB.

Kurbatskii & Mironenkov [6]
1 MuposeHkoB [39] npeqnoxmin pa3Bu-
THE UHCTPYMEHTAPUS IIEPBO TIIABHOW KOM-
MIOHEHTHI ITyTeM BBEACHUS BECOB LIEHHOCTH
BOCCTaHOBJICHHUS MCXOIHBIX JAHHBIX.

WHbIMU ClIOBaMH, UHTETPAJIbHBIN WH-
nukatop /1 nmercs Kak JUHEWHas CBEPTKa:

I =u'x"+u*x* +...+u'x",

(1)

Beca u', 12, ..., uf TOIOMPAIOTCS U3 YCIIOBHS

A 2
WI(JC1 —Xl) +

2)

. 2( 2 2)?
= arg min| +w (x —x) +ot,

A 2
+W/c(x/c _xk)

IJIe BOCCTAaHOBJIICHUE /-1 YHU(DUIIUPOBAH-
HOM NEpEeMEHHOM MO B3BEILIEHHOM MNIaBHOU
KOMITOHEHTE UILETCS KakK:

R =x () ().

ITpu aTOM Beca w', ..., w* B3BeIlIEH-
HOH I7TaBHOI KOMIIOHEHTHI (TO €CTh IIEeH-
HOCTBH Bapyualluu UCXOJHBIX ICPEMCHHBIX,
COXpaHsIEMBIX B INIABHON KOMIIOHEHTE)
MPEeoNaraioch BEIOMPATh IKCIEPTHO.
Tem caMbIM MpU COXpaHEHUH METOIO0-
Joruu monaxona «6e3 oOydeHHs» B MO-
CTPOCHUC MHTCTPAJIBHOTIO MHIUKATOpPA
OBLI BKJIIOYEH AJIEMEHT M0AX0/Aa «C 00-
yaenuem». B paborax [6, 39] 61O OT-
MEUYeHO, 4TO MpPH BBHIOOpPE BECOB W', ...,
WK 3KCTIEPTHI CHIIBHO PA3HITCS B CBOEM
BBIOODE.

EcTecTBeHHBIM 00pa3oM BO3HHKAET
3aJlada OICHKU CTETEHb BIIMSHUSA CyOb-
eKTUBHOCTH JKCIIEPTOB MPH BHIOOpE Be-
COB B3BEIICHHOU TJIaBHOW KOMITOHEHTHI.
WHBIMU crioBamu, MpeaiaraeTcs, UCXOas
U3 CTOXaCTUYHOCTH SKCIEPTHBIX OLICHOK,
OLICHUTH MCPY UX BIUAHUA HaA HTOTOBBIN
MHTETPAJIbHBIM HHAMKATOP IIPU COXpaHe-
HUH METOJIOJIOTUH €r0 MOCTpoeHH. Takum
00pa3oM, TUTaH MOCTPOEHUS HHTETPaIbHO-
T'0 HHUKATOpa TPAHC(HOPMHUPYETCS CIIEILy-
IOLIMM 00pa3oM.

1. Ompenenenue UCXOAHOTO Habopa
CTAaTUCTUYECKUX IOKa3aTemnei.

2. Otbop, obe3pazmepuBanue, padbo-
Ta C MPOITyCKaMH, YHUDUKAIIS HCXOIHBIX
JAaHHBIX.

3. TlonmyuyeHuWe SKCHEPTHHIX OLIEHOK
BECOBBIX KOO (HUIIMEHTOB:

* HCCIIC/IOBAHUE MOYYCHHBIX dKCIEPT-

HBIX OIICHOK Ha (HE)OTHOPOIHOCTE;

* MOJy4YeHWe BUJA U IapaMeTPOB pac-

NpeAeIIeHHUS SKCIEPTHBIX OLICHOK.

4. MHOTOKpaTHOE MOJIeIUpOBaHUE
OKCIIEPTHBIX OLICHOK. Brruucienue nHTE-
rPaTbHOTO HHANKATOPA KadeCTBA )KU3HH
HaceJeHUs s KaXa0ro Habopa cMmoie-
JTUPOBAHHBIX 3KCIIEPTHBIX BECOB.
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5. AmnHanu3 mapaMeTpoB pacmpenenie- TETOPHH U PaHKUPOBAHHE HCCIIETyEMBIX
HUS 3HAYSHUH HUHTETPAJILHOIO UHUKATOPA. 0OBEKTOB.

6. Ilocrananus. [lomyuenue comep- Habop wacTHBIX KpUTEpHEB AJIS aHA-
JKaTeTBbHBIX BBIBOIOB 00 MCCIIEAyeMOH Ka- JIM3a MpeCTaBlIeH B Ta0. 1.

Tabnuua 1. ANpUOPHbIN U 3aNOCTEPUOPHDIV HABOP YCTHBIX KPUTEPUEB
CMHTETUYECKOMW NAaTEHTHON KaTeropum «KayecTBO XKU3HU» B MEXXCTPAHOBOM
aHanuse

Table 1. A priori and a posteriori set of partial criteria for the synthetic latent
category “quality of life” in cross-country analysis

N [epemenHast (4acTHBIN KpUTEPHIT) O6o3HayeHne Popmyxa
yHH(pUKaIU

1 | BBII Ha nymnry HaceleHHUs C YIETOM ITapuTeTa MOKya- x! 3
TEIBHOW CIIOCOOHOCTH, JOJIII.

2 | IIpon3BOAUTENBHOCTH TPYAQ, JOJLI. x? 3)

3 | Pacxonsl Ha IMyHOE MOTpebIIeHNE HA Y1y, O X3 3

4 | Jlonst HErpaMOTHBIX Cpelln HacelleHus crapiie 15 net, % x* 4

5 | Koadduuuent nmyniecTBEHHOro HEPaBEHCTBA, Pa3bl bal (@)

6 | nnexc moTpeOUTEeNbCKUX IeH, % x° (@)

7 | Oxupmaemas (Ipu pOKACHUN) TPOAOIDKATEIFHOCTD x’ ?3)
KU3HU, JIET

8 | MmageHdYeckasi CMEpPTHOCTb: CPEIHEE YUCIO YMEPIITUX x8 4
B Bo3pacte 110 1 roga, npuxoasuieecs Ha 1 000 pogus-
TTUXCS

9 | Beibpocer CO,, MeTpHYECKHE TOHHBI Ha 1 MJIH JOJUI. X 4
BBII

10 | O6mmme pacxoms Ha HUOKP, % xk BBIT x!0 3)

JaHHbBIEe B34ATH M3 KaTajJora TOPBIX Oosbliee 3HAYEHUE COOTBETCTBYET
Bcemupnoro Oanka. Ha MomeHT 00pa- nyd4mieMmy 3HaUYCHUIO HHTETPAJILHOTO UHIH-
LIEHUA aKTyaJbHBIMU SIBJIAJIUCH JAHHBIE  KaTopa, 3a7acTCs PAaBEHCTBOM:
3a 2019 r. /s HECKOJIBKUX CTpaH HEKOTO-

pbIe TIepeMEHHBIC 32 MOCJIETHUI T/ ObLUTH ¥ =10. x:j - xéfqi_n . 3)
HENOCTYITHEL, B 5TOM CJIydae 3HAYEHUs 3a- ’ X — X

MEHSIJTUCH MPEABIIYIITUM JOCTYITHBIM TO-

oM. [IpoBenenne kakoit-mubo npyroi pa- A s IEpeMEHHBIX, UMEIOIIUX C UH-
0OTBI C IPOITyCKaMH He TOTPeOOBAIIOCH. TerpajbHBIM WHAUKATOPOM OOpaTHYIO

HOCKOHLKy JaHHBIC UMCIOT pas3jind- CBA3b, PABCHCTBOM:
HBIC €AMHUILILI U3MEPEHUS, TO JJIA IIPUBCIAC-

HUS UX K COU3MEPUMOMY BHY TpeOyeTcs 210 — % @
YHAPUKANSA TaHHBIX. YHUDHIHPYIOIIee ! x —xl

Hpeo6pa30BaHHe AJIA TICPEMCHHBIX, I KO-
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Takum oOpa3zom, B pe3yibTaTe yHU-
¢unupytomero npeodbpazoBaHus Bce Te-
pEMeHHbIe TPUHUMAIOT 3HAYECHHUS B IHama-
30He oT 0 10 10, rae 3nauenue 10 sBasieTcs
HaWTyYIlIUM B KOHTEKCTE HHTEPECYIOIIeH
HAaC CUHTETUYECKON JIATEHTHON KaTeropHH.
PasmepHOCTh yHU(UIMPOBAHHBIX JAHHBIX
OTCYTCTBYET.

Hanomuum, uto Habop 9acTHBIX KpH-
TepueB (MMEPEMEHHBIX) COOpaH TaKUM 00-
pazom, 9TOOBI 3TOT HAOOp «BCECTOPOHHE
Y MOJTHOCTBIO XapaKTepHU30Bajl aHaJIU3H-
PYEMYyIO0 CHHTETHUYECKYIO KaTeropuio» [1].
CrnenoBarensHO, HAOOpP MEPEMEHHBIX SIBIISI-
€TCsl TIOJTHOM XapaKTePUCTHUKOM HCCcienye-
MO¥ BEJIMYHHEI, a CKaThe (CBEPTKa) 3TOTO
Habopa SABISIETCS XapaKTePUCTHKON MEHb-
1€l pa3sMEPHOCTH AAHHOM JaTeHTHOU Ka-
teropuu. Hammyureit (coxpaHsromei Mak-
CUMYM B3BELLICHHON BapUaIlul UCXOTHBIX
JIAaHHBIX ) JTUHEHHON CBEPTKOW SIBISETCS
B3BEIICHHAS TIepBas IMIaBHAS KOMIIOHEH-
ta. TakuM 00pazoM ee U CleyeT UCIOIb-
30BaTh KaK Mepy M3MepseMOU JTaTeHTHON

KaTerOpHH.
Hanmomuum, uto Beca (BECOBBIC Ha-
Ipy3KH) TIaBHOM KOMIOHEHTHI u', ..., uf

BBIUHCISIOTCSA U3 COOOpaXKeHNH MaKCH-
MU3aIliA B3BENICHHOW BapHWaluu, WIIH,
MO-APYroMy, U3 COOOpaXeHNH MUHUMU3a-
LMY TIOTEPh B3BEIICHHON BapHUalliy UCXOA-
HOro Habopa naHHbIX. [Ipy 3TOM MoTepu
BBIYUCJIISIOTCS C 3aJJaHHBIMU 3apaHee Be-
camu w', ..., wh

Juis onpeneneHus 3apanee 3aJaHHBIX
BECOB W!, ..., W' OBLIIM TPUBJIEYEHBI JKC-
nepThl. IMU BBICTYNWIIM UCCIIEIOBATENH
OJHOW HAay4YHOW IIKOJbI, KOTOPBIE B pas3-
HOE BpeMs ObUIN KOJUIeraMy WIIM yYEeHH-
kamu C. A. AifBa3siHa, a B HACTOSAIIEE BPe-
M3 ABJsItOTCA coTpyanukamu LIOMU PAH,
Bricmiedt mkonbl 3xkoHOMUKU unu MI'Y
uM. M. B. JlomoHOCOBa.

Kpurtepun otdopa skcriepTos:

1. KommereHTHOCTh — B Ka4ecTBe
9KCIEPTOB MPHUBIIEYCHBI aBTOPHI MyOIHKa-
[IUH TIO OI[EHKE CONHMAIbHON KOM(pOPTHO-

CTH, aHAJIN3a KauyeCTBa XKU3HU HACEIICHUS
WJIM TIOCTPOCHMSI MHTETPAbHBIX WHIMKA-
TOPOB, IPOUH/IEKCHPOBAHHBIX B MEXKTyHa-
pomubIx 6a3ax WoS / Scopus / PUHLI.

2. JloCTynHOCTb — aBTOPBI UMEIU
BO3MOXHOCTb OOPaTUTHCS 3a SKCIEPTHOM
OIICHKOM, a HKCIEPTHI HAIILIA BO3MOKHOCTh
3arpoLIeHHbIE OIIEHKHU MPEI0CTaBUTD.

OT0OpaHHBIM TaKUM 00pPa30M AECATH
JKcIIepTaM OBLT 3a11aH Bompoc: «OneHuTe
B Oamnax ot 1 10 10 IeHHOCTH, ¢ KOTOPOWA
BapHUaIus Kaa0W U3 MepEeMEHHBIX JOK-
Ha YYHUTHIBAThCA B MIHTETpaabHOM HHJIH-
KaTope KauecTBa KU3HHU (TO €CTh YKAKUTE
B€Ca B3BEUICHHOW IJ1aBHOW KOMITOHEH-
TBI), THe 10 — caMas meHHas TepeMeH-
Has». Pe3ynbpraTel OTBETOB MpecTaBIe-
HEI B Ta01. 2.

HecMoTpst Ha MpUHAAIEKHOCTD K OJI-
HOH HAy4YHOMU IIKOJIE, SKCIIEPTHBIE OLEHKH
CyIIECTBEHHO pa3HATcs. Tak, Hampumep,
MEPBBIM ONMPOILICHHBIM YKCTIEPT CUUTAET,
YTO B WHTETPAITLHOM WHAMKATOpE Hau-
OOJIBIIYIO IEHHOCTh MPEJACTABISIET Ba-
puainus nepemenHol «Oxugaemasi Ipu
POXIEHUU TPOJOKUTEIBHOCTH KU3-
HHU», B TO BpeMs Kak TPETHH 3KCIEPT
Ha nepBoe MecTo ctaBuT «BBII Ha gy-
[Ty HACEJIEHU», a OKHUAAEMYIO TIPOJIOJI-
JKUTEIbHOCTh JKU3HU I[EHUT MEHbIIE
Y IpeajiaraeT COXpaHsITh €€ BapHaIlHIO
¢ Becom 7 (u3 10). Munekc norpeOuTeh-
CKHX IICH SIBJISIETCS HamboJiee BaKHBIM
IJISL BTOPOTO JKCIIEpTa, B TO BpeMs Kak
IUISl IEPBOTO, YETBEPTOTO M MATOTO JKC-
MEepTOB 3Ta MEepeMEHHAs SIBICTCS Hau-
MEHEE LICHHOM.

Bo3HukaeT BOIIpoc 0 TOM, HACKOJIBKO
CUJIBHO TIOI00HAs HEOTHOPOAHOCTH IKC-
MEPTHBIX OLIEHOK MOBJIHSIET HAa NTOTOBBIH
PE3yNBTaT MPU MOCTPOCHUN WHTETPATBHO-
r0 MHIWKATOPA.

7. PeaynbTaTtbl UCCNepo0BaHUA

B Tab1. 3 mpuBeneHa KoppensIuoH-
HasAg MaTpula SKCIIEPTHBIX OLCHOK BECOB.
BI/II[I/IM, 4dTO, HECCMOTPS Ha NPUHAIIICIK-
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HOCTH K OJHOW HAay4YHOH INKOJIC, OTBETHl  PATHYI 3aBHCUMOCTH, KOA((UIIUCHT KOp-
3KCNEPTOB B 3HAYUTEIBHOMN CTelneHu He- pensanun » =—0,71, 3HaulM, COOTBETCTBYIO-
onHoponHbl. HanpumMep, oTBEeTHI mepBoro  iee -3Hadenue t =—2,8876, df = 8, p_value
¥ BTOPOTO 3KCIIEPTOB UMEIOT CHIIbHYIO 00- = 0,02027.

T86I'II/ILI,8 2. PGSIJI'IbTaTbI JKCNepTHbIX OUEeHOK CTeneHn BaXKHOCTU COXpaHeHUsda
Bapunauymn UCXogHbIX nepeMeHHbIX B U'TOrOoBOM UHTErpasibHOM MHAUKATOpPe

Table 2. Results of expert assessments of the degree of importance of
maintaining variation in the initial variables in the final integral indicator

— |l ||t |00 |02
tlelelelelel8lB8lel:
Beca o nieHHOCTH COXpaHEeHHs HH(POPMALUH 21 2 & 8 & 8| & 8|8 ¢
O = - =< =< = B < I o)
S 5 5 5 i = = e [ e
BBII na nymy nacenenus c¢ yuerom IIIIC, non. 9110 8 |5 819110 4
[Ipou3BOAUTENBHOCTD TPY/Ia, HOJIL. 8 | 8|8 |8 |6 |52 7|4 4
Pacxospl Ha TMYHOE TOTpebIeHUE HA YTy, 6| 8,/8197|7]19]7|5]8
JOJL.
Jons HerpaMoTHOTro HaceneHus, % 9 5|76 8 |5|1]6]|8]8

Koaddumment nmymecTBeHHOro HepaBernctea | 6 | 9 | 7 |10 | 8 | 7 |3 | 6 | 4 | 6
(Gini)
WHnekc moTpednTenbCKux meH, % 5110 8 |5 |54 /|7|4,|5]|7

OxuaeMast IPOAOJKUTENBHOCTD ku3Hu, ier |10 | 6 | 7 | 8 |10 9 |10 7 | 9 | 8

MitaneHuyeckasi CMEpTHOCTb (CpeHee YHCIIo 8|5, 7,4,9|106|6|10]3
CIIy4aeB)

Bri6pocel CO,, METPUYECKHE TOHHBI 6 | 7/6 6|7 ]6]5]3|8]S5
O6mue pacxonsl Ha HUOKP, % x BBII 716197884372

Tabnuua 3. KoppensunoHHasa MaTpu1L,a 3KCNepTHbIX BECOB LLeHHOCTU BapuaLum

Table 3. Correlation matrix of expert weights of the value of variation

Expert 1
Expert 2
Expert 3
Expert 4
Expert 5
Expert 6
Expert 7
Expert 8
Expert 9
Expert 10

Expert 1 1,00
Expert 2 -0,71 | 1,00
Expert 3 -0,15 | 0,37 | 1,00
Expert 4 -0,05 | 0,40 | 0,22 | 1,00
Expert 5 0,63 |-0,76 |-0,53 | 0,01 | 1,00
Expert 6 0,40 |-0,52 |-0,03 | 0,01 | 0,71 | 1,00
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OKoH4aHWe Tabn. 3

— N ) < " © ~ ) o S
5 | & 5 5 5 5 5 5 5 g
g & | 2| 2| g | & | | 8| 8| &
3| 28] &) &8 S8 &) =) &) &) m

Expert7 | —0,05 | 0,20 | 0,21 | 0,07 | 0,03 | 041 | 1,00

Expert8 | 0,39 | 015 | 037 | 044 |-008 | 0,17 | 028 | 1,00

Expert9 | 049 |-0,56 | 0,04 |-046 | 032 | 0,55 | 033 | 017 | 1,00

Expert 10 | 0,10 | 013 |-037 | 023 | 011 |-032 | 0,26 | 021 |-021 | 1,00

B xadecTBe HMIANOCTpAlUU BIUS-
HHSI MEPbl 3KCIIEPTHON HEOIHOPOITHO-
CTU HAa UTOTOBBIHA PE3yJbTaT B COOTBET-
CTBHH C BRIOpAaHHOH METOIOIOTHEH OBLITH
MOCTPOCHBI TPH WHTETPAIBLHBIX WHIMKA-
TOpa: MO MEepBOY TIAaBHOW KOMITOHEHTE

(TO ecTh IO B3BEIICHHON TIIaBHOW KOMIIO-
HEHTE C eIUHUYHBIMU BECaMM), IO B3Be-
IICHHOU TIaBHOM KOMIIOHCHTE C BECaMU
MEePBOT0 AKCIEPTA, 10 B3BEIIEHHOU I1aB-
HOW KOMIIOHEHTE € BECAMU BTOPOTO IKC-
nepra (tadum. 4).

Tabnuua 4. UHTerpanbHblil UHANMKATOP Ka4YeCTBa XXU3HW HAaCeneHus
C pa3nMyHbiM Ha60pOM BECOB B3BELLUEHHOW NEPBOM INMaBHOM KOMMNOHEHTbI

Table 4. Integral indicator of the quality of life of the population with a different
set of weights of the weighted first principal component

Panr Enunnunble Beca Beca skcnepra 1 Beca skcnepra 2
1 Luxembourg Luxembourg Luxembourg
2 Switzerland Switzerland Switzerland
3 Norway Norway Norway
4 Iceland Iceland Iceland
5 United States Denmark United States
6 Denmark Sweden Denmark
7 Sweden United States Sweden
8 Israel Israel Ireland
9 Austria Ireland Australia
10 Australia Austria Austria
45 Russian Federation Bulgaria Russian Federation
46 Serbia Serbia Mauritius
47 Turkey Russian Federation Thailand
48 Thailand Thailand Serbia
49 North Macedonia North Macedonia Turkey
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OKOH4YaHwWe Tabn. 4

Panr Enuanunbie Beca Beca skcmepra 1 Beca skcnepTa 2
50 Mauritius Kazakhstan North Macedonia
51 Kazakhstan Mexico Mexico
52 Mexico Mauritius Jordan
53 Jordan Jordan Kazakhstan
54 Brazil Brazil Brazil
99 Cote d’Ivoire Cote d’Ivoire Mali
100 Mali Lesotho Sudan
101 Lesotho Mali Lesotho
102 Nigeria Nigeria Chad
103 Chad Chad Nigeria

Hecmotps Ha TO, 4TO Beca 3Kcmep-
TOB CyUIECTBEHHO OTJIMYAIOTCS, UTOIO-
BBI€ PE3YNIBTaThl PAHKUPOBKH OTINYAIOT-
sl HE CTOJIb 3aMETHO — BHE 3aBUCUMOCTH
oT BBIOOpa IKCIIEPTOB B Ha4aje CIHUCKA
oxaszbiBaroTcs JlrokcemOypr, LIBeiinapus
u HopBerus, a 3aMBIKalOT CIHUCOK
3 103 crpan Hurepus u Yan.

B TO %e Bpems Henb3s cKa3arb, 4TO
BIIMSIHHE OTCYTCTBYET. Tak, Hampumep,
[IpY pa3IMIHOM Habope BecoB Ha 15-M Me-
CTEe peUTHHIa OKa3bIBAIOTCA MaBpUTaHUA,
Kazaxcran uian Makenonus. [[is oneHkH
CTETIeHN BIUSHUA CYOBEKTHBHOCTH JKC-
[IEPTOB HA UTOTOBBIN PE3yIbTaT IPOBEIEM
MMUTALMOHHOE MOZICITMPOBaHKE U OLIEHUM

CTEINEeHb pa3dpoca MHTETPaIbHOTO WH]IU-
KaTopa B 3aBHCUMOCTH OT BBIOOPA BECOB.

Ha puc. 1 npuBeneHsl pacnpenaene-
HUS SKCIEPTHBIX BECOB IICHHOCTH BapH-
aIMM 7151 HECKOJNBKUX MepeMeHHbIX. s
MPOBEPKHU TUIIOTE3bI 0 HOPMaJIbHOCTH pac-
Mpe/IeIeHUs SKCTIEPTHBIX BECOB MPOBEIEM
COOTBETCTBYIOIIME TECTHI JUIS KaXKIOH T1e-
pPEMEHHOM.

Pesynpratrhn TECTOB
Hanupo — Yunka npuBeneHs! B Tal. 5,
cronben SW — 3HaueHHE CTAaTUCTHUKH
u cronberr SW_p — COOTBETCTBYIOIICE
3HaueHue p-value. Cron6muer KS u KS p
coJiepar Te K€ 3HAUCHUsI JJIs1 KPUTepUs
Komvmoroposa — CmupHOBa (Tadm. 5).

MHAEKC BBl Ha gywy pacxogbl Ha IMYHOE
noTpebuTeNnbCKUX LeH HaceneHusa notpebneHue Ha

6 6 Ayuwy
© © 10
54 54 E
= I
b 2 ® 2 e 5
T T H

T
0 0 0
4 6 8 Ewe 4 6 8 Ewe 4 6 8 Ewe

Puc. 1. PacnpepeneHve 3KCnepTHbIX BECOB LIEHHOCTM BapUaLMKM AN HECKOSIbKUX MEPEMEHHbIX
Figure 1. Distribution of expert weights of the value of variation for several variables
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Tabnuua S. PesynbTaTbl NpoBEpKM HOPMasnibHOCTU pacnpeaeneHvs Becos

Table 5. Results of weights distribution normality testing

[lepemennas Bec | mu | sd SW | SW p| KS | KS p
BBII na nymy Hacenenus ¢ yuerom IIIIC, npomn.| ol | 7,7 | 2 10,920 0,353 | 0,4 | 0,366
[Ipou3BoAUTENBHOCTD TPYa, AOJIL. o2 | 6 |2,16 0,864 | 0,085 | 0,3 | 0,763
Pacxonbl Ha TMYHOE OTPEOICHUE HA IYIITY, o3 | 74 | 1,26 10,930 0,445 | 0,6 | 0,041
JIOJLIL.
Homns HerpaMoTHOTr0 HaceneHus, % o4 | 6,3 (2,310,880 0,130 | 0,4 | 0,368
KoadduimeHT umyIecTBEHHOr0 HepaBeHcTBa, | @5 | 6,6 | 2,12 10,968 | 0,868 | 0,3 | 0,763
pasbl
HNHpaexc moTpeOduTenbCcKuX 1eH, %o w6 | 6 | 1,940,868 0,095| 0,4 | 0,393
OsxmpaeMas MPOAODKUTENBHOCTD XKU3HH, TeT | o7 | 8,4 | 1,43 {0,908 | 0,268 | 0,3 | 0,763
MnaneH4eckasi CMEpTHOCTB (CpeHee YUCIIO o8 | 6,8 12,440,949 0,659 | 0,2 | 0,988
CIIydaeB)
Bri6pocer CO,, METpHUYECKHE TOHHBI o9 |59 (1,37]0,926| 0,407 | 0,3 | 0,724
Oo6mue pacxomnsl Ha HUOKP, % x BBIT ol0 | 6,1 | 2,330,902 | 0,230 | 0,4 | 0,393

Hu o ogHoil mepemMeHHON rumore-
32 0 HOPMAJIBHOCTH PacIlpeeieHHs BECOB
He oTBepraercs. Ctonbupl mu u sd conep-
AT COOTBETCTBEHHO BEIOOPOYHBIE CPEITHUC
Y CTaHJIApTHBIC OTKIIOHEHHS BECOB IICHHO-
ct. Tak, MOXXHO BHJIETh, YTO B CPEIHEM
HanOoJiee [IEHHOM IS SKCIIEPTOB SIBIISICTCS
Bapuanus nepeMeHHon «Oxxupaemas mpo-
JOJDKUTEIBHOCTD JKU3HUY, 8 HANOOIbIIas
HEOHOPOJHOCTH HAOIIONACTCS TIPH OIICHKE
repeMeHHON «MUl1aieHYeCKasi CMEPTHOCTB.

Jlanee B COOTBETCTBUU C TOJIyYEHHBI-
MU ITapaMeTpaMH NIPOBOAUTCS MHOTOKpAT-

Hoe (N = 1000) MmomennpoBaHue KCTIEPT-
HBIX BecoB. J[yst kaxk0oro Habopa BecoB
BBIYHCIISICTCS 3HAYEHUE WHTETPATbHOTO
MHJUKATOpa KaueCTBa KU3HU HACCJICHHUS.
HanmoMHuM, 4TO UHTETpAJILHBIA UHIUKA-
TOP HIIETCS KaK JUHEHHas CBEPTKa C Be-
CoBBIMHU KO3 dunmentamu u', v, ..., u'’.
s pasnuuHOro Habopa BECOB BapUaliu
wh, w2, ..., w'” Habop BecoBbIX K0 PHLH-
CHTOB OyJeT pa3HuThCs. Tak, Ui euHUY-
HBIX BECOB BECOBBIC HArpy3ku (HOPMHPO-
BaHHbIC HA CAMHUYHYIO CyMMY KBaJpaToR)
MPUBE/ICHBI B Ta0M. 6.

Tabnuua 6. BecoBble Harpy3ku B3BELLEHHOMN MaBHON KOMMOHEHTbI

Cc eAUHNYHbIMK BECaMMn

Table 6. Weight loads of the weighted principal component with unit weights

U U U Ut U

ue U U 0 u°

0,33 0,29 0,31 0,10

0,48

HaunGonpmmii Bki1aa B IIaBHYIO KOM-
TIOHEHTY BHOCAT IepeMeHHbIe «Pacxon
Ha JU9HOE ToTpednenne» u «Oxkumaemast
TIPH POKICHUH TTPOJOIKATENIEHOCTD YKH3-

0,16 0,39

0,43 0,03 0,33

Hiy». [Ipy pasIuuHbIX 3HAYEHHUAX DKCIIEPT-
HBIX BECOB IIEHHOCTH Bapuamnua w', w?, ...,
w!® BecoBele KOd(pPUIUEHTH u', 12, ...,
u'® Taxoke OyIyT H3MEHSThCS.
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Ha puc. 2 npuBeaeHnsl pacnpenene-
HUS HArpy30YHBIX KO3(QQPUIUEHTOB MPHU
HECKOJIbKUX II€PEMEHHBIX. OTMETHM, 4TO
pacipeneseHusl UMEIOT KOJIOK0I000pas-
HBIM BHI, a KOJIeOaHMsI Harpy304HBIX KO-
s¢pdunuentos HeBenuku. K npumepy,
MOYTH BCE 3HaUeHUs kodhduuueHTa npu
MepeMEeHHON «pacXoAsl Ha JUYHOE TO-
Tpebnenne» exar B auanazone ot 0,46
1o 0,51.

3HaueHUEe MHTErpajJbHOTO MHIAMKA-
TOpa KaXXJ0# cTpaHbl MEHsSETCS AN pa3-
HOTO Ha0opa BecoB LeHHOCTH. Tax, Iis
Poccuiickoit denepauuu pacrnpenesie-
HHe 3HAYeHWH WHTETPaTbHOTO WHIHNKA-
TOpa IPU MOJEIUPOBAHUU DKCHEPTHBIX
BECOB, a TaKXe pacIpe/esIeHue PaHTOB
MIpU paH)XMPOBAHUU CTpaH IO IMoKazare-
JIF0 KayeCTBa JKU3HH HACEJICHHs IIpUBeEe-
HBI Ha pHUC. 3.

250 +
200 -
150 -
100 -

YacroTta

BBI Ha Aaywy HaceneHusa c yyuetom MMNC

0,310,320,330,340,350,36 0,37 0,38 0,39 0,4 Ewe

300 +
250 -
200 -
150 -
100 A
50 -

YacroTta

MpoussoauTenbHOCTb Tpyaa

0,23 0,24 0,25 0,26 0,27 0,28 0,29 0,3 0,31 0,32 Ewe

300 +
250 A
200 -
150 -
100 -
50 A

YacroTta

Pacxoapbl Ha ainyHoe norpe6ne|-me

0,45 0,46 0,47 0,48 0,49 0,5 0,51 0,52 0,53 0,54 Ewe

Puc. 2. Pacnpegeneruve HarpyaoyHbix KO3@hOULMEHTOB NMHENHOW CBEPTKM U
npwv pPasnnyHbix Habopax BeCOBbIX KO3PDULIMEHTOB W
LLIeHHOCTY Bap1aLMM NepeMeHHbIX

Figure 2. Distribution of loading coefficients of linear convolution «/
for different sets of weighting coefficients w
of the value of variation of variables
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Pacnpepenenne U KXKH pna PO

400

300

200

Yacrota

100

0

3,1
3,3
3,4
3,5
3,6

o~
o

37 1

4 I
4,1 I

4, mm

43 1
4,4
45

3,9 ——

3,8

Ewe

Puc. 3. Pacnpenenenue 3Ha4eHW MHTErPanbHOroO MHAVKATOPa
MPY Pa3NYHBIX 3HaYEHVIX BECOB B3BELIEHHON FMaBHOM KOMMOHEHTbI
Figure 3. Distribution of integral indicator values for different weights
of the weighted principal component

MOXHO OTMETHUTh, YTO IOYTH BO BCEX
CIydasx 3HAYeHHE WHTETPaTbHOTO MH]IH-
KaTopa JISKUT B y3KOM JAHara3one ot 3,7
1o 4,2. ITpu 5ToM OYTH 7151 BCEX MOJIEIH-
PYEMBIX 3KCIIEPTHBIX BecoB W', w?, ..., w'°
Poccuiickas ®eneparus 3anuMaet 47-¢ Me-
CTO, MHOTJIA 3aHuMas 46, 45 nin 48 MecTa.

HamomuuM, 9TO JJ1s1 KOXKIOM CTpaHbI
TBICSYY pa3 BHIYUCICHO 3HAYCHHWE WHTE-
rpanpHOrO MHaUKaropa. Ha puc. 4 mpuse-
JICHBI KOpOOUYaThIe TUArPaMMBbI IS KAKI0H
u3 103 paccmarpuBaemsix cTpas. Ilo ro-
PU30HTAIH OTKJIABIBACTCS 3HAYCHUS WH-
JIUuKaTopa KadecTBa xu3HA. CTpaHsbl yrio-
PAIOYEHBI TT0 YOBIBAHWIO BHIOOPOYHOTO

9,00
8,00
7,00
6,00

5,00

Ll

India
Gabon
Nicaragua

Kenya
Cabo Verde

Burkina Faso
Pakistan
Mongolia
Morocco
Azerbaijan
Tunisia
Colombia

Ecuador
Kazakhstan

cpeanero 3Hauenua MM KOKH. MoxHo Bu-
JIeTh, 9TO MOYTH TIPH JII000M Habope dKc-
nepTHbIX BecoB 3HaueHue N KKH nnsa
muzepa perituara JlrokceMOypra oka3biBa-
eTCsl B iarna3zone 7—7,5 6aJuioB, Mpu 3TOM
MEXKBapTIILHBIA pa3Max COCTABISET OKO-
10 0,1 6anna. BusyanbHO Ha IPUBEICHHOM
PHCYHKE SIBHO BBIICISIETCS TPYTIA CTPaH —
JTUIEPOB peHTHHTa (IPUMEPHO YETBEPTh
CTpaH) U rpymma CTpaH — ayTcaiiepoB
peliTuHra (e1e OKOJIO YeTBEPTH BEIOOPKH).

Hroroseie mokazarenn MOACIUPOBA-
Hus (CpenHee 3HaYCHUE, CTAHIAPTHOE OT-
KJIOHEHHE 1 MeauaHa) 1mo 103 Habmronenn-
SIM TIpABE/ICHBI B Ta0MI. 7

+++++++++++++++++

{HHH+++HHH+HHH+H’{'HH it

Mauritius
Turkey
Bulgaria
Costa Rica
China
Lithuania
Poland
Cyprus
Czech Republic
Spain

Korea

Japan
Belgium
Ireland
Sweden
Iceland
Luxembourg

Puc. 4. Kopob4aTble AmarpaMMbl 3H3YEHWI MHTErPaNbHOr0 MHOVMKATOPa Ka4YeCTBa XNU3HM
HaceneHuns Npu pasnyHbIX 3H3a4YEHMAX BECOB B3BELLEHHOW rMaBHOM KOMMOHEHTbI

Figure 4. Box plots of the values of the integral indicator of the quality of life of the population
at various values of the weights of the weighted principal component
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Tabnuua 7. CpepgHee, CTaHA3PTHOE OTKIOHEHUE U MeAMaHa 3H3YEeHUN
MHTErpanbHOro MHANKATOPA Ka4eCcTBa XXU3HU NPU Pa3INYHbIX 3HAYEHUNAX
BecoB W', W2, ..., w'° LeHHOCTU COXpPaHEeHUs Bap1aLMK, 3 TaKXKe Aons
CTpaH, umerowmx aHayeHne MU KXXH Huxe, yeM Yy AaHHOM CTPaHbI N0 BCEM
uTepauuam

Table 7. Average, standard deviation and median values of the integral

indicator of quality of life for various values of weights w', w?, ..., w° of value of
maintaining variation, and also the share of countries with an QOL Il value lower
than that of a given country for all iterations

Panr Crpana Cp.3nau. | Cra. oTKII. Menuana Hons ctpan, %
1 Luxembourg 7,74 0,12 7,73 100,00
2 Switzerland 7,44 0,1 7,43 99,02
3 Norway 7,24 0,1 7,24 98,04
4 Iceland 6,97 0,1 6,96 97,06
5 United States 6,73 0,09 6,72 95,10
6 Denmark 6,70 0,09 6,69 95,10
7 Sweden 6,61 0,1 6,61 93,14
8 Australia 6,45 0,1 6,45 89,22
9 Israel 6,45 0,11 6,45 89,22
10 Ireland 6,44 0,1 6,44 89,22
11 Austria 6,42 0,09 6,42 89,22
12 Finland 6,39 0,1 6,39 89,22
13 Belgium 6,27 0,09 6,27 86,27
14 Germany 6,24 0,09 6,24 85,29
15 Netherlands 6,21 0,09 6,21 85,29
16 Japan 6,20 0,1 6,20 85,29
17 France 6,04 0,1 6,04 82,35
18 Canada 6,03 0,1 6,03 82,35
19 Korea 6,00 0,11 6,00 81,37
20 United Kingdom 5,92 0,1 5,92 81,37
21 Italy 5,68 0,11 5,68 80,39
22 Spain 5,45 0,11 5,45 79,41
23 Slovenia 5,30 0,11 5,31 78,43
24 Malta 5,07 0,11 5,07 75,49
25 Czech Republic 5,06 0,11 5,06 75,49
26 Portugal 5,04 0,11 5,04 75,49
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MNpogomkeHve Tabn. 7

Panr Crpana Cp.31au. | Cra. oTKI. Menuana Hons ctpaH, %
27 Greece 4,99 0,11 4,99 74,51
28 Cyprus 4,89 0,12 4,89 72,55
29 Estonia 4,87 0,11 4,87 72,55
30 Slovak Republic 4,64 0,11 4,64 71,57
31 Poland 4,56 0,11 4,56 70,59
32 Hungary 4,50 0,11 4,50 67,65
33 Croatia 4,49 0,11 4,50 67,65
34 Lithuania 4,47 0,11 4,47 67,65
35 Latvia 4,35 0,11 4,35 64,71
36 Chile 4,34 0,12 4,34 64,71
37 China 4,24 0,11 4,25 60,78
38 Malaysia 4,22 0,11 422 60,78
39 Uruguay 4,22 0,11 4,22 62,75
40 Costa Rica 4,16 0,12 4,16 60,78
41 Montenegro 4,15 0,12 4,15 60,78
42 Romania 4,11 0,11 4,11 59,80
43 Bulgaria 4,02 0,11 4,02 56,86
44 Bosnia and Herzegovina 4,00 0,13 4,00 54,90
45 Serbia 3,96 0,12 3,96 54,90
46 Turkey 3,96 0,11 3,96 53,92
47 Russian Federation 3,93 0,11 3,94 53,92
48 Thailand 3,90 0,12 3,90 53,92
49 Mauritius 3,81 0,11 3,81 51,96
50 North Macedonia 3,80 0,12 3,80 51,96
51 Mexico 3,74 0,11 3,74 49,02
52 Kazakhstan 3,73 0,11 3,73 48,04
53 Brazil 3,70 0,1 3,70 45,10
54 Jordan 3,70 0,11 3,70 48,04
55 Ecuador 3,63 0,11 3,63 45,10
56 Armenia 3,61 0,11 3,61 43,14
57 Colombia 3,61 0,11 3,61 43,14
58 Sri Lanka 3,61 0,12 3,61 43,14
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MNpogomkeHve Tabn. 7

Panr Crpana Cp.31au. | Cra. oTKI. Menuana Hons ctpaH, %
59 Peru 3,60 0,12 3,60 43,14
60 Georgia 3,56 0,12 3,56 42,16
61 Tunisia 3,46 0,12 3,46 40,20
62 Algeria 3,45 0,11 3,46 39,22
63 Vietnam 3,36 0,11 3,36 35,29
64 Azerbaijan 3,34 0,1 3,35 35,29
65 El Salvador 3,32 0,12 3,33 34,31
66 Morocco 3,32 0,12 3,32 33,33
67 Ukraine 3,32 0,12 3,33 33,33
68 Moldova 3,30 0,11 3,31 33,33
69 Paraguay 3,27 0,11 3,27 33,33
70 Mongolia 3,16 0,11 3,16 29,41
71 Kyrgyz Republic 3,14 0,11 3,14 29,41
72 Indonesia 3,11 0,1 3,12 28,43
73 Cabo Verde 3,10 0,11 3,11 28,43
74 Philippines 3,07 0,1 3,07 25,49
75 Honduras 3,06 0,12 3,06 27,45
76 Guatemala 3,01 0,11 3,01 25,49
77 Nicaragua 3,01 0,12 3,02 25,49
78 Botswana 2,90 0,08 2,91 22,55
79 Gabon 2,83 0,08 2,84 21,57
80 Egypt 2,80 0,11 2,80 21,57
81 Iraq 2,80 0,13 2,81 21,57
82 India 2,59 0,1 2,60 19,61
83 South Africa 2,54 0,08 2,54 18,63
84 Nepal 2,49 0,11 2,49 17,65
85 Kenya 2,44 0,09 2,44 17,65
86 Senegal 2,28 0,12 2,28 16,67
87 Madagascar 2,03 0,09 2,03 14,71
88 Ghana 1,99 0,08 1,99 12,75
89 Uganda 1,97 0,09 1,97 12,75
90 Eswatini 1,92 0,06 1,92 10,78
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OKoH4YaHWe Tabn. 7

Panr Crpana Cp.31au. | Cra. oTKI. Menuana Hons ctpaH, %
91 Pakistan 1,78 0,09 1,78 10,78
92 Ethiopia 1,76 0,1 1,76 10,78
93 Burundi 1,64 0,09 1,64 7,84
94 Togo 1,62 0,09 1,62 6,86
95 Sudan 1,58 0,09 1,58 5,88
96 Gambia 1,56 0,11 1,57 6,86
97 Burkina Faso 1,48 0,12 1,48 490
98 Congo 1,38 0,07 1,37 4,90
99 Cote d’Ivoire 1,08 0,1 1,08 3,92
100 Mali 1,01 0,12 1,01 1,96
101 Lesotho 0,89 0,06 0,89 1,96
102 Nigeria 0,60 0,07 0,60 0,98
103 Chad 0,48 0,13 0,59 0,00

OTaenbHBIA UHTEPEC A YUTATEIIS
MOXET MPEACTABIATH TaOMUIA CONPSKEH-
HOCTH, TO €CTb Ta0IHLA YaCTOT B3aMMHOTO
pacIosoXKeHus B pedTuHre. s kaxaoro
MOJICITUPYEMOTO Habopa BECOB TSI KaXIOH
Iapel CTpaH YKa3aHO UX B3aUMHOE PacIo-
JIO)KEHHUE B PEHTHHTE.

Takxum 00pa3om, B pe3yabrare ThICS-
YEeKPATHOTO MOJENMPOBAHUS IKCIIEPTHBIX
BECOB U BBIUMCJIEHHUS UHTETPAIBHOTO HH-
JIUKaTopa KauyecTBa KU3HU HACEIECHUS IS
KaXZ10} mapel CTpaH MOXET OBITh BBIYHC-
JIeHa OTHOCHTENbHAs YacTOTa, C KOTOPOH
OJIHA M3 CTPaH HaXOIWJIaCh B PEUTHUHIE BbI-
e apyroi. [lonnas Tabmuua pazmepa 103
Ha 103 oka3pIBaeTCs CIUIIKOM IT'POMO3AKON
JUTs KypHaIbHOU myOnukanuu'. Ee dpar-
MEHT yKa3aH B Ta0I. 8.

UYmucno B Tabnuie noka3slBaeT OTHO-
CHUTEJIBHYIO YacTOTY, C KOTOPOH cTpaHa
10 TOPU30HTAIN HaXOJUTCS B UTOTOBOM
peWTHHTe BhIIIE, YEM CTpaHa MO BEPTH-

! TMonunass Tabnuuma CONPSKEHHOCTH

nocTynHa 1o aapecy: https://disk.yandex.ru/

1/2tfMgNF3tDsssA

kanu. Tak, B 100 % cmyuaeB 3HaueHHE
HHTErpajibHOTO MHAUWKATOpa KauecTBa
*u3HHU HaceneHus [loapmu mpeBocxo-
IUT 3HAUCHUE UHTETPATHLHOTO WHINKATO-
pa [lopTyranuu. A 3HaueHue B TadnuIe
0,94 o3nauaert, uto u3 1 000 urepamnuit
B 940 cayuasx CepOus HaxomuTcd
B peliTuHre Boime Poccun, a B 60 ciy-
Yasx UHTErpajbHOTO MHIUKATOpa Kade-
CTBa XM3HH HacelneHus Poccum okasbl-
BaeTcs OoJpIe.

Ecau nmpocymMMupoBaTh 3HAUYCHUS
IO CTPOKE IIJISl CTPaHBbl, TO MOJIYyYEHHOE
YUCIIO MOXXHO HHTEPIPETUPOBATH KaK
CPEIHIOI0 IO UTEpalHsIM JOJI0 CTpaH,
BBIIIIE KOTOPBIX OHA HaxoAuTcs. Tak, 3Ha-
yenne 100 % B cTpoke «JIrokceMOypr»
03Ha4yaeT, YTO HU IIPU KAKOM CMOJEIIHU-
POBaHHOM HabOpe BECOB HU OAHA CTpaHa
HE MMeJla 3HaueHHe WHTErpajbHOro MH-
IMKaTopa KauecTBa )KU3HU HACEJICHHUS BbI-
Ie, 4eM 3HaueHHe WHTEeTPalbHOTO MH]IU-
karopa JIrokcemMOypra B 3TOH UTEpallUH.
COOTBETCTBYIOIINE CYMMBI NIPUBENCHBI
B IOCJIEAHEM CTOJIOIE Tadi. 7.
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Tabnuua 8. ®parMeHT TabnuLbl CONPSXXEHHOCTM OTHOCUTENbHBIX YaCTOT
B33aUMHOr0 PacnosIoXKeHUs B pEUTUHIE NO UHTErpanbHOMY UHANKATOPY

Ka4yecTBa XXU3HU HaceneHusa

Table 8. Fragment of the contingency table of relative frequencies of relative
positions in the rating according to the integral indicator of the quality of life of

the population

8 2
< = o= g = ;S S ':‘:C?
s | 2| E| B | B E| & 8| <
i) o 5 =
S| & 2| 5|8 %] % |83
@ 9 n

i 7
Poland 0 0 1 1 1 1 0 0 1
Portugal 1 0 1 1 1 1 1 0 1
Romania 0 0 0 1 1 1 0 0 1
Russian Federation 0 0 0 0 1 0,06 0 0 1
Senegal 0 0 0 0 0 0 0 0 0
Serbia 0 0 0 0,94 1 0 0 0 1
Slovak Republic 1 0 1 1 1 1 0 0 1
Slovenia 1 1 1 1 1 1 1 0 1
South Africa 0 0 0 0 1 0 0 0 0

8. 06cyxpeHue

Wnes Hacrosme#t paboThl BO3HHK-
Jla Ha MEXJIYHapOJAHOW KOH(pEepeHINHU
«Jlomonocos-2020». IlpencTaBneHHsIH TOT-
Jla JOKJIaJ O BO3MOKHOCTU MPUMEHEHUS
B3BCLLICHHON MEpBOI ITIaBHON KOMIIOHEH-
ThI B KQYECTBE BO3MOXKHOTO ITyTH Pa3BUTUSA
METOA0J0TMH AiBa3siHa IOCTPOCHUS UHTE-
TrpajbHbIX UHJIUKATOPOB BBI3BAN Y y4acT-
HHUKOB UHTEPEC W KHUBBIE OOCYKICHUS.
Kputuke moaseprcs BoIOOpP BECOB B3Be-
IIEHHOW TJIaBHOM KOMIIOHEHTBI, IPU 3TOM
MPUCYTCTBYIOIIUE SKCIEPTHI HE MPHUIILIH
K €IMHOMY MHEHUIO O TOM, KAKUMU OHU
JOJDKHBI ObITh. HecMoTpst Ha oTCyTCTBHE
€JMHCTBA 110 TTOBOJIy BHIOPAaHHBIX BECOB,
MOJIYYCHHBIE PE3YIAbTAThl B YACTH PaAHKU-
pOBaHUS CTpaH COMHEHHIO HE IOJBepra-
nuch. Tak nmosBuUIack TMIOTE3a O HECyIIle-
CTBEHHOCTH BIMSIHUS SKCIIEPTHBIX OLIEHOK

BECOB B3BCIICHHOM ITTABHON KOMITOHEHTBI
Ha pe3yNbTaThl PaH)KUPOBaHUS, H BO3HUK-
J1a 337a4a 3TO BIMSHUE OLCHUTH U MPOWUJI-
JIOCTPUPOBATH.

V BHUMATCJIBHOI'O YHUTATCIII MOKECT
BO3HUKHYTH 3aKOHOMEPHBII BOIIPOC, I0-
YeMy MBI TIPEABSBIIIEM dKCIIEpTaM Tpebo-
BaHUsI IPUHA/IJISKHOCTH K OTHON HAYYHOM
mikoJie. M3HadanbHO, NpY IUTAHUPOBAHUU
SKCIIEPUMEHTA MPEANOIaragoch, YTo Mpu-
BJICUCHUE PA3HOPOIHBIX SKCIEPTOB J1acT
CITUIITKOM CHJIBHBIN pa30poc SKCIEPTHBIX
BECOB, UTO YpPE3MEpPHO MOBIHICT Ha pe-
3YABTATHI PAHKUPOBAHMSL.

OnHako Ha MPakTUKE OKa3aloCh, UTO
SKCIIEPTHI JaKe OHON HayYHOM IIKOJIBI Jga-
IOT CWJIBHO OTJIWYAIOIINECS OTBETHI (P
BKCHepTHBIX BCCOB UMCHOT 3Ha‘II/IM}/IO oT-
pHUIIATEITBHYIO KOPPETSAIINIO), H, CIIEI0BA-
TEJBHO, OT YKa3aHHOTO TPeOOBaHUs MOXKHO
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OTKa3arbcs 0e3 Kakoro-Jimdo CyIecTBEHHO-
IO BJIMSIHYSI HAa UTOTOBBIA pe3ynsbrar. [Ipu
3TOM PEe3yJBTaThl PAaHKUPOBAHNS TTO-TIPEK-
HEMY OCTalOTCS HATJISIAHBIMU H COZIEpIKa-
TETBHBIMH.

Xo4eTca OTMETHUTH XOPOUIYIO CO-
IIaCOBAHHOCTD TMOJYYEHHBIX HHTEp-
BAJIOB C pe3ylbTaTaMu OJIM3KHUX IO Te-
MaTHKE HCCIeaoBaHMM. Tak, akaJeMHK
ITonreposud [40] B cCBOEM HCCIIEIOBAHUH
YIOBIETBOPEHHOCTH >KU3HBIO BBIJAEISACT
CeMb CTPaH-TUAEPOB, KOTOPble MPHHA-
JIeXaT K JIuJepaM U B TEKYIIEM HCCIEN0-
BaHMU. B crarucTuyeckoM exerogHuke
World Happiness Report aBropsr Helliwell
at al. [41] u Helliwell at al. [42] Brrunc-
JISIOT PEUTHUHTH CTPaH MHpPa MO YPOBHIO
CYaCThsl, U BHOBB I'PyIa CTPaH-JIIAEPOB
WACHTHYHA.

Taxxe ecTh OCHOBaHHE CUHUTATh, YTO
OTCYTCTBHE HOPMaJIbHOCTH pacrpejierne-
HUS BECOBBIX KO(GDHUITMECHTOB HE TIOBIIUSACT
Ha pe3ynbTar. MOXKHO OTKa3aThkCs OT MPO-
BEPKHU BUJA PACIpEeNICHUs U TIPH UMUTa-
LIMOHHOM MOJIEIMPOBaHUH HCIIOJIB30BATh
JIMUIB SMIUPUUECKYI0 KOBapHAIIMOHHYIO
Matpuily. Mepa (He)BIMSHUS BHJIA pactpe-
JIeJICHUST BECOBBIX KOA(DPHUITMEHTOB Ha pe-
3YIIBTaThl paHKUPOBAaHUS OYJET UCCIEeNO-
BaHa B CJICAYIOIUX paboTax.

Eme ogHuM HampaBieHHEM pa3BHU-
THS MOXKET OBITh CyIIECTBEHHOE YBEIHYe-
HUe UH(POPMAITMOHHOI 0a3bl. ATIPHOPHBIT
Ha0Op HACTOSIIETO MCCIIEeNOBAHUSA, YIOB-
JIETBOPSAIOIHA TPeOOBAHUAM O TIOTHOTE,
JOCTOBEPHOCTH U AOCTYIHOCTH, CHOPMHU-
poBaH Oonee 10 neT Hazan. OH OTIUYHO
MOJIXOAUT JJIsl TIPOBEPKH MOCTABICHHBIX
TUIIOTE3, OJJHAKO C TE€X MOP KOJIMYECTBO JI0-
CTOBEPHBIX JOCTYITHBIX JAHHBIX, & TAKXKe
METOZIOB X 00Pa0OTKH CYIIIECTBEHHO yBe-
JUYUIOCH.

I'oBopst mpo orpaHuyeHus, cienyer
YIOMSIHYTh O BBIUUCIUTEIBHON CIOKHO-
¢t anroputMa. Tak, mpu ThICAYEKPaTHOM
MOJIEITUPOBAHNH SKCIIEPTHBIX BECOB U BbI-
YUCIIEHUH B3BEIIEHHON TTIABHOW KOMIIO-

HEHTHI JUIsl MaccuBa u3 10 mepeMeHHbIX
mo 103 mabmromeHusiM Ha OBLITOBOM KOM-
netorepe (Core 17 8 Mb X64) tpedyercs
OKOJIO MHHYTHI BEIYMCIUTEIHHOTO BpEMeE-
HH. YBEJTMYECHHE KOJTMIECTBA TEPEMEHHBIX
MOBJICYET KBAIPATHIHOC YBEIUUCHUE 3a-
TPaYMBAEMOr0 BPEMEHH, YTO Ha OONBIIHX
MaccHBax JaHHBIX TOTPeOyeT MPUBIICUCHHE
CIELUATbHBIX BEIYACIUTENBHBIX MAILVH.

9. 3aknoueHue

NmuranmonHoe MoJIeIUPOBAHHUE IKC-
MEPTHBIX BECOB, OCYLIECTBIEHHOE I10 3M-
MHUPUYECKUM IKCIIEPTHBIM JaHHBIM, IT03BO-
JIUJIO TIOJIOKHUTEIILHO OTBETUTH Ha BOIPOC
0 poOaCTHOCTH METOAa TTOCTPOCHUS UHTE-
rpajbHOIO MHIWKATOpPa KauyecTBa >KU3HU
HaceJICHHs, OCHOBAaHHOTO Ha BEIYMCIICHUH
B3BCIICHHOM INIaBHOM KOMIIOHCHTBHI.

l'unoresa o HECYILIECTBEHHOCTH BIIHS-
HUS CYyObEKTHBHOCTH DKCIIEPTHEBIX OTICHOK
Ha 3HAYE€HUS WHTETPaIbHOTO UHAMKATOpa
MOJTBEPK/ICHA B MOJIHON MeEpeE.

OMIIUPUYECKH OLIEHEHA CTEIEeHb He-
OIHOPOJHOCTH 3KCIEPTHBIX OLIEHOK, a TaK-
’)K€ U3MEPEHO UX BIMAHHE HAa UTOTOBBIN
pe3yabrart. IlokaszaHo, 4TO BHE 3aBUCHUMO-
CTH OT BBEIOOpA IKCIEPTHBIX BECOB TPyIIa
CTpaH-TUAEPOB OCTACTCSI HEU3MEHHOH, J10-
MycKasl JUIIb He3HAYUTEIbHbIC MepecTa-
HOBKU. OHH NMPOUCXOJAT HEMHOTO Yallle
JUJIS1 LEHTPAJIbHOW MOJIOBUHBI CTPaH, OIHA-
KO JIaXe SKCTPEMAJIbHbIE OTKIIOHEHUS IKC-
MEePTHBIX BECOB HE MPUBOJIAT K UX IepeMe-
LICHUIO B JIUAEPHI UK ayTCalaephl.

Takum 00pa3oM, MOXKHO yTBEPIKIATh,
YTO 1IeJTb HACTOAIICH paboThl — MpOBEpKa
MIPUMEHMMOCTH B3BELIEHHON NIABHOM KOM-
MOHEHTHI MPU HOCTPOEHUU UHTETPATILHOTO
HWHJIMKaTOpa KaueCTBa KU3HU HACETICHUS —
JOCTUTHYTA.

[IpakTHueckass 3HAYUMOCTb HCCIIE-
JIOBAaHUS COCTOUT B BO3MOKHOCTH YCTOM-
YUBOTO MEXCTPAHOBOTO PaHKXUPOBAHHUS
MO AJOCTYITHOW OTKPBITOM METOH0JIOTHH,
OCHOBaHHOM Ha pa3BUTHUH HJEU MOCTPOE-
HHUSI UHTETPAIBHOTO MHAMKATOpA KaK JIU-
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HEHHOW CBEPTKH C TUHAMHYECKUMHU KO-
¢unmentamu. [Ipu 3ToM ynaercst 000HWTH
OTpaHUYCHUA IPUMCHCHUA HepBOﬁ IJ1aB-
HOUW KOMITOHEHTBI, CBSI3aHHBIC C YUETOM
MaJ03HaYMMBIX ()aKTOPOB, YTO JAcT BO3-
MOXXHOCTbH IOJYUYEHUS JOTOTHUTEIHHOM
HE3aBUCHUMON OIEHKH YPOBHS U JHHAMHU-
KM KaueCTBa )KU3HHU.

Taxxke ciIeayeT OTMETUTHL HCIIOJIb-
30BaHHYIO B HacTOSAMIEH paboTe dopMy
MPEACTABICHUS UTOTOBBIX PE3YJIBTATOB.
Kak mpaBuno, mpu uccieqoBaHUM Kade-
CTBA XU3HU HACEJICHUS PE3yJIbTaT SBISICT-

Csl IETEPMUHUPOBAHHBIM — KaK 3HAUCHUE
nHaekca B 10-0aJuIbHOM MIKalle MM Kak
paHXUpoBaHHBIN cMCOK. IIpencraBnenue
pE3yIbTaTOB B BUJI€ MHTEPBAIBLHOW OLICH-
KM WIN B CTOXaCTUYECKOM BUJIEC HE SBISET-
Cs1 TUITMYHBIM, OJHAKO OKa3bIBAa€TCs BIIOJI-
HE COJEPKATEIbHBIM U HANISAHBIM, YTO
TOBOPHT O CYIECTBEHHON TEOPETUYECKOU
3HAYUMOCTH paboThl. OTMETUM, YTO U3-
BECTHBIE aBTOPAM AETEPMHUHUPOBAHHBIE
OILICHKHM W3BECTHBIX PEHTHHIOB yKJIaJbIBa-
I0TCs B IIPUBEJICHHBIE JOBEPUTEIbHBIC HH-
TEpBaIbL.
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Abstract. The quality of life of the population is a latent category, and due to the impossi-
bility of direct measurement it has to be assessed as an integral indicator of many varia-
bles. According to the established methodology, one of the main tools in this case is the

first principal component, thatis, a linear convolution of variables, which has the property

of minimizing the variation of the original characteristics. The fact that parameters' vari-
ation is taken into account with equal weight may cause criticism from economists. The

use of a weighted principal component which is free of this drawback can be considered

as a development of the initial method. In this case to minimize the total variation, the

weighting coefficients of features are set expertly. However, in this case, a logical ques-
tion arises: won't expert subjectivity have a significant impact on the final integral indi-
cator, as it happens in the case of simple linear convolution with expert weights? Thus,
the purpose of this work is to test the applicability of the weighted first principal com-
ponent as the main tool in constructing an integral indicator of the population quality of
life. In particular, it is necessary to test the hypothesis that the influence of heteroge-
neity in the weights of expert assessments on the final integral indicator is insignificant.
In this case, it would be useful not only to illustrate the presence or absence of this in-
fluence, but also to estimate its extent. To do this, the simulation modeling is carried out

to assess the latent variable “quality of life of the population’, based on empirical expert

weights and macro statistics data. Moreover, in contrast to most works related to the

topic, the values of the integral indicator (and, accordingly, the ranking of observations)

are presented as an interval estimate. In other words, the result is presented as a ran-
dom variable where the element of randomness is the subjectivity of the expert choice

of weights for the weighted principal component. It turns out that even in this case itis

possible to obtain robust and meaningful results that are in good agreement with the

conclusions of well-known research in this area.

Key words: integral indicator; the quality of life; weighted first principal component; sto-
chastic selection; simulation modeling; expert weights.
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Abstract. In the dynamic landscape of the Russian digital economy and increasing finan-
cial openness, crypto assets have emerged as influential players in the financial mar-
ket. The geopolitical and economic developments after a conflict with Ukraine have pre-
sented formidable challenges in the shape of financial and trade sanctions, coupled with

the suspension from the SWIFT banking system, has plunged the Russian economy into

a precarious situation. The current study delves into the network spillover effects be-
tween a prominent crypto asset and various financial assets including equity, exchange

rates, crude oil, gold, and commaodity futures using daily data from January 01, 2018, to

August 31,2023. The purpose of the study is to provide empirical and theoretical insights

into countering the impact of sanctions on Russia, proposing a pragmatic solution for the

Russian financial market. The research methodology involves the application of network

spillover estimation and value-at-risk analysis. Notably, the findings expose a robust as-
sociation between crypto and financial assets, where crypto assets play a pivotal role in

transmitting risk within the financial landscape. While their impact on other financial as-
sets remains relatively subdued, short-term correlations exhibit volatile fluctuations, often

marked by sharp increases in downside risk. Theoretical implications follow the portfolio

theory of asset pricing, with extreme risk spillover originating from long-run fluctuations

in the crypto market, impacting market sentiment and elevating risk propagation in the

Russian financial market. These results carry practical significance for payment and re-
ceipt processes, as well as trading activities with foreign countries, presenting essential

insights for policymakers and investment decision-makers.

Key words: crypto assets; financial assets; Russian financial market; network spillover
analysis.

JEL C31, G11, G12

1. Introduction

The Russian financial market faces
a barrage of international economic and
trade sanctions, originating from various
countries and international bodies. These
sanctions encompass various restrictive ac-
tions, including travel bans, asset freezes,
and trade limitations. They target individ-
uals, entities, and critical sectors like de-
fense and energy, resulting in significant
repercussions for Russia’s economic land-

scape. The consequences are evident in the
shape of the massive decline in foreign in-
vestment and restricted access to global fi-
nancial markets.

However, Russia has responded with
a strategic maneuver with a visionary eco-
nomic policy of financial openness. In
September (2022) the Russian Banking
sector and Ministry of Finance agreed on
cross-border payments in cryptocurrency.
They aim to legitimize cryptocurrencies

m © Mirzat Ullah, 2024
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for payments, with major financial institu-
tions supporting the use of crypto assets in
international trade [1]. Among 14.6 million
Russian crypto holders, Ethereum is pop-
ular (32 %), followed by Bitcoin (30.8 %).
Altcoins like Ripple, Dogecoin, and Solana
are owned by about one in five holders,
showing growing diversity'.

This new approach emphasizes trade
openness, supported by financial asset mo-
bilization, integration of crypto assets in-
vestments, and enticing trade concessions,
particularly within financial, energy and
technology sectors. This narrative holds
profound implications for Russia economy
which constrained by sanctions where the
crypto assets offer an escape route for in-
ternational trade and financial transactions.

In line with this financial openness,
this study aims to assess asset price vol-
atility and network risk spillover effects
of a popular Russian-origin crypto asset
on various Russian financial asset classes,
including equities, exchange rates, crude
oil futures, gold, and commodity futures.
This assessment employs novel economet-
ric techniques, focusing on the ongoing cri-
sis between Russia and Ukraine in 2022.

As Russia’s digital economy becomes
increasingly integrated with various sec-
tors, digital currency has become essential
for ensuring efficient circulation and robust
payment systems. In the global landscape
of crypto assets numbers of digital curren-
cies exist with total market capitalization
exceeding $1.3 trillion.

Russia is positioning itself as a ma-
jor player in the field cryptography, cryp-
to mining and blockchain mining. Russia
envisions a future where digital currency
plays a pivotal role in driving economic
growth and dynamism.

In addition, to compete the impact of
economic and trade sanctions [2, 3] the
new financial openness policy initiative

! https://bitcoinist.com/russia-approves-
bitcoin-for-cross-border-payments/

further strengthened the imminent launch
of Digital Rubles and remove bans on in-
vestments in popular Russian-based cryp-
to assets like Ethereum (ETH).

As crypto transactions rise, nations
consider banning crypto investments for
financial stability [4]. Russia, despite rec-
ognizing digital currencies, forbids using
them for payments. Some suggest regulat-
ed crypto exchanges for taxes and compli-
ance. Russia plans a CBDC ruble and en-
forces strict rules on private crypto amidst
sanctions. The goal is to facilitate seamless
trade with partner nations and mitigate the
potential impact of sanctions.

The literature gap and the problem
which is faced to the existing economic
condition where the previous studies have
established correlations between crypto as-
sets and various financial assets, primari-
ly using Bitcoin as a representative of the
crypto asset class only in normal econom-
ic condition.

However, there is a notable absence
of specific research in the Russian finan-
cial market context that considers Russian-
based crypto assets like Ethereum (ETH) in
conjunction with equities, exchange rates,
crude oil futures, gold, and commodity fu-
tures, especially during both normal, cri-
sis and high market uncertainty and at the
time of high geopolitical. The recent cri-
sis of COVID-19 and Russia and Ukraine
conflict (2022) has had a significant im-
pact on Russia’s financial market [1, 5].
Furthermore, the new financial openness
policy (2022) has brought a hope to the
financial market where the policy carries
both short-term and long-term implications
that encourages investment in crypto assets
and strengthens their connection with oth-
er financial assets.

The purpose of the study is to pro-
vide empirical and theoretical insights in-
to countering the impact of sanctions on
Russia, proposing a pragmatic solution for
the Russian financial market.
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Firstly, it examines both symmetric
and asymmetric volatility spillover be-
tween Ethereum (ETH) and other various
conventional financial assets from Moscow
stock exchange (MOEX) such as equity,
exchange rate, crude oil futures, gold, and
commodity futures.

Secondly, the study explores the corre-
lations among these underlying assets with-
in the framework of the financial openness
policy introduced in 2022, assessing the
overall shifts of risk from crypto assets and
other financial assets.

Thirdly, the study evaluates the magni-
tude of investment spillover from local fi-
nancial assets to crypto assets during nor-
mal and crisis periods.

Lastly, the study examines key driv-
ing factors impacting crypto asset prices
and their effects on local financial assets
using Diebold and Yilmaz’s risk spillover
network and value-at-risk (VaR) analysis
to measure portfolio investment’s upside
and downside risk.

This study provides the first quan-
titative analysis of the risk spillover of
Ethereum (ETH) onto local financial as-
sets, particularly during extreme risk sce-
narios. Additionally, it identifies the factors
influencing the risk in the Russian financial
market within the dynamic of crypto assets
and other financial assets.

Based on the empirical analysis the
study provides unique insights in the con-
text of financial openness during crisis peri-
ods. The study observed investments shifts
from traditional financial assets to crypto as-
sets after proposing the new financial poli-
cy. Russia persists, navigating this evolving
landscape through calculated after govern-
ment interventions in the landscape of crypto
assets the surge in cryptocurrency adoption
has increased where 12.06 million Russians
(9.05 % of the total population) now pos-
sess digital assets including the major share
of Ethereum, which underscores the public
embrace of new financial openness [6].

The public’s acceptance of this poli-
cy acts as a shield against economic sanc-
tions. The removal of the Russian banking
system from SWIFT network has elevat-
ed the financial market risk in transforma-
tion of payments where the crypto assets
are now used for cross-border transactions
and attract foreign investments. Empirical
evidence supports the significant increase
in investment and its correlation with other
assets in the Russian financial market [7-9].

The Society for Worldwide Interbank
Financial Telecommunication (Swift), the
global banking communication network,
enables secure international money trans-
fers among thousands of banks in 200+
countries. It became a tool in the Russia-
Ukraine conflict as potential sanctions tar-
geted Russia’s Swift access. In response,
Russia introduced SPFS, akin to Swift,
but limited to certain trading partners like
China, India, and neighboring nations.

These findings can assist fund manag-
ers and investors in formulating effective
risk management strategies, optimizing fi-
nancial investment portfolios, and encour-
aging the development of the Russian fi-
nancial sector.

Our motivation for this study stems
from recent policy changes in financial
modernization where this study holds sig-
nificant policy implications given Russia’s
status as a major producer of energy, min-
erals, commodities, and technology, under-
standing how policy changes affect corre-
lation among the crypto and other financial
assets. The study also provides practical pol-
icy insights for Russia’s global trade part-
ners, stock investors, and fund managers.
Furthermore, the study enhances market risk
monitoring by offering guidelines to miti-
gate financial market volatility through net-
work spillover and VaR estimations.

This study is relevant in context of the
rapidly evolving Russian digital economy
and financial openness, crypto assets have
gained significant influence in the finan-
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cial market. In preview of the current geo-
political and economic developments, such
as the conflict between Russia and a neigh-
boring country that started in 2022, several
challenges have arisen for Russia’s grow-
ing economy [1].

With the Russian economy facing fi-
nancial and trade sanctions, suspension
from the SWIFT banking system for trans-
ferring financial funds, all these challenges
pose dangerous economic matters that cre-
ate a challenge for policymakers and mar-
ket regulators to address this unresolved
issue. In this context, this current study
explores the network spillover effects be-
tween a prominent crypto asset and various
financial assets, such as equity, exchange
rate, crude oil futures, gold, and commod-
ity futures in the Russian financial market.

The study employs network spillover
and value-at-risk analysis by utilizing daily
data from January 01, 2018, to August 31,
2023. In particular, the study examines the
dynamic connections among the assets un-
der normal and crisis conditions. The time
span of the study makes the findings more
important by providing a poly dimensional
solution to stock market investors, traders,
importers, and exporters in foreign coun-
tries’ payment and receipts.

The hypothesis thesis statement of the
study is to dig out the network spillover ef-
fects of crypto assets and their correlation
with equity, exchange rate, crude oil, gold,
and commodity markets in the Russian
Financial Market during an economic crisis.

The structure of this study unfolds as
the second section elucidates the review of
literature, proposed hypothesis and third
section provides the methodological con-
tours such as data, models, and estimations
with the framework for risk spillover net-
work construction. While the fourth section
discusses the empirical outcomes and dis-
cussion on the findings, and the final sec-
tion provides the conclusion and policy rec-
ommendation.

2. Review of Literature

Crypto assets play a dual role, advanc-
ing the digital economy and gaining signif-
icance in global capital markets, especially
in the post-Russian-Ukraine crisis era and
amid the COVID-19 turmoil [25].

Crypto assets stand out in the finan-
cial landscape due to their unique qualities.
It operates through a decentralized block-
chain network, ensuring transaction secu-
rity while bypassing intermediaries like
banks, governments, and agencies [1].

The blockchain guarantees immutabil-
ity and transparency. Crypto assets’ limited
supply further enhances its security. Within
this complex environment of economic un-
certainty and geopolitical risk, the expan-
sion and influence of crypto assets have
become profound. The removal of the ban
on initial coin offerings and decentralized
digital currency trading in Russia has ac-
centuated the direct impact of crypto as-
sets on the nation’s economy and financial
landscape [10]we implement the time and
frequency connectedness time-varying pa-
rameter vector autoregression (TVP-VAR.

The growing demand for crypto asset
trading has elevated it to a distinct curren-
cy category within the Russian financial
sphere, countering economic adversities
like sanctions. Globally, crypto assets have
evolved into a burgeoning asset class, as-
suming a pivotal role in investment port-
folios embraced by a wide range of inves-
tors [11, 12].

In the context of global portfolio
strategy, a significant portion of crypto
asset investment serves as both an inno-
vative safeguard against the volatility of
other financial asset valuations and a nov-
el hedge against traditional financial assets
such as equity, bonds, metals, and com-
modities [13].

Crypto assets are known for their high
price volatility, presenting opportunities and
risks. In this context the current study aimed
the hypothesis that there is negative corre-
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lation and opposing connection among the
crypto assets and equity indices. On this ba-
sis the study projected the first hypothesis as:

HI: There is network spillover ef-
fects crypto asset and equity in Russian
Financial Market during economic Crisis.

This volatility is attributed to their rel-
atively short history, limited adoption, and
sensitivity to news events, making them
prone to price fluctuations [14, 15]. Crypto
assets exhibit various relationships with
other financial assets. Research has ex-
plored the connection between crypto as-
sets and exchange rate markets, yielding
mixed findings.

Bouri et al. [16] suggests a positive
correlation, implying that crypto assets
may act as risk-on assets, moving in sync
with forex market movements. Conversely,
Dyhrberg [17] indicate negative correla-
tions suggesting that crypto assets diversi-
fy forex portfolios.

In this context the current study aimed
the hypothesis that there is negative corre-
lation and opposing connection among the
crypto assets and equity indices. On this
basis the study projected the hypothesis as:

H2: There is network spillover effects
crypto asset and exchange rate in Russian
Financial Market during economic Crisis.

The relationship between crypto assets
and crude oil future rates yielding mixed re-
sults some studies find a positive correlation
as both assets are speculative in nature [18].

While other studies find an insignifi-
cant relationship, indicating limited link-
age between crypto assets and tradition-
al crude oil future rates [19]. Research on
the relationship between crypto assets and
commodities, gold and crude oil has pro-
duced mixed findings. Some studies sug-
gest a positive correlation, implying that
crypto assets exhibit safe-haven character-
istics during economic uncertainty [20].

However, other research indicates weak
relationships highlighting the distinct proper-
ties of crypto assets in comparison to crude

oil future rates [21]. In this context the cur-
rent study aimed the hypothesis that there is
correlation and connection among the cryp-
to assets and crude oil futures. On this basis
the study projected the hypothesis as:

H3: There is network spillover effects
crypto asset and crude oil futures in Russian
Financial Market during economic Crisis.

A research gap exists regarding the
economic viability of investing in crypto
assets in comparisons with investment in
gold during economic crises, particularly
in the context of the Russian financial mar-
ket. Some argue that crypto assets serve as
hedges against traditional financial assets
during economic turmoil due to their de-
centralized nature and potential independ-
ence from central bank policies [22].

In addition, crypto assets are seen as
diversification tools for investment portfo-
lios in matching to the gold as other stud-
ies [23] consider the gold as safe haven.
During economic crises, the correlation be-
tween crypto assets and traditional assets
are low potentially providing diversifica-
tion benefits [18]. It is important to note
that crypto asset markets experience high-
er liquidity compared to traditional finan-
cial markets during times of crisis. This li-
quidity can amplify price fluctuations and
restrict the ability to buy or sell crypto as-
sets at desired prices [1].

Crypto assets, particularly Ethereum,
are well-known for their significant price
volatility, attracting traders seeking oppor-
tunities but also carrying associated risks
[24]. This volatility is a result of their vol-
atility, limited adoption, and sensitivity to
news events, leading to rapid price shifts
[25]. In this context the current study aimed
the hypothesis that there is negative corre-
lation and opposing connection among the
crypto assets and gold future. On this ba-
sis the study projected the hypothesis as:

H4: There is network spillover effects
crypto asset and gold in Russian Financial
Market during economic Crisis.
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Numerous studies have explored the
potential correlation, hedge and diversifi-
cation properties utilizing various meth-
odologies, researchers have collective-
ly reached a consensus that crypto assets
against commodity futures have a some-
how connections with conventional as-
sets it may relatively weak. In the estima-
tions and econometric methods include
all the analysis approaches to measure the
risk and spillover estimation such as re-
gression estimation analyses [26], vector
autoregressive models [27], autoregres-
sive distributed lag [28], unconditional
connectedness in the time-frequency do-
main [29], wavelet coherence [30] direct-
ed acyclic graph approach [31], multivar-
iate GARCH models [32] and univariate
GARCH models [19].

The overall finding suggests signifi-
cant advantages for diversifying portfoli-
os and managing risks [16]. Another sig-
nificant study [33] highlights the influence
of macro-financial developments affect the
crypto assets volatility in short-term pricing
dynamics while this influence diminishes
significantly over the long term.

Conlon & McGee [34] suggests that
economic policy uncertainty mainly de-
termines the volatility of crypto assets
in comparison to the commodity futures.
They argue that increasing economic pol-
icy uncertainties erode investor trust in
the global financial system and tradition-

al currencies, enhancing crypto assets at-
tractiveness.

Taera et al. [35] recommend that both
policymakers and investors carefully mon-
itor the impact of economic policy uncer-
tainties on crypto assets performance. In
this context the current study aimed the hy-
pothesis that there is negative correlation
and opposing connection among the cryp-
to assets and equity indices. On this basis
the study projected the hypothesis as:

H5: There is network spillover ef-
fects crypto asset and commodity futures
in Russian Financial Market during eco-
nomic Crisis.

Investment in crypto assets is purely
based upon the preferences of the investor
here the modern portfolio theory proposed
by Harry Markowitz’s in 1952 [36] guides
the rationality of investors and introduces
the concept of portfolio construction. This
study follows the modern portfolio and pro-
vides suggestions regarding the allocation
of weights to different assets based on their
associated risks and returns. In light of this
theory, concepts such as hedging, and di-
versification emerge to manage risks as-
sociated with financial assets. Using ad-
vanced econometric estimations, this study
offers systematic guidance on hedging and
diversification among investments in cryp-
to and other financial assets. Figure 1 illus-
trates the application phases of the theory
for portfolio-based investments.

Figure 1. Theoretical Framework of the study
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In conclusion, the crypto assets mar-
ket is highly speculative and subject to reg-
ulatory changes, technological risks, and
market sentiment. Therefore, this study
provides suggestions based on statistical
measurements to guide investors and fund
managers in considering their risk toler-
ance and creating portfolios of crypto and
financial assets before making investment
decisions.

3. Methodology

Unveiling the latent potential of cryp-
tocurrency assets in reshaping payment dy-
namics to counteract the impact of sanc-
tions on the Russian economy is a critical
pursuit. Delving into the intricate web of
connections between crypto and tradition-
al assets, employing cutting-edge econo-
metric tools for nuanced analysis, stands
as a pivotal endeavor in unraveling the au-
thentic role of cryptocurrencies within the
Russian financial framework.

The scrutiny of hedging strategies and
risk diversification associated with both
crypto and traditional assets promises val-
uable insights into the intricacies of risk
transmission and potential avenues for
hedging during periods of sanctions. This
holds undeniable significance for investors
and policymakers alike, especially in the
midst of sanctions.

Numerous empirical models have been
meticulously crafted to quantify the inter-
play of risk and return between these assets.
Scholars widely favor the utilization of the
GARCH process for volatility forecasting
and network spillover estimation.

Hence, the empirical journey in this
study embarks on a thorough exploration,
commencing with a comprehensive over-
view of data sources and proceeding to the
intricacies of estimation procedures. This
includes forecasting through econometric
models, simulation using GARCH, and the
application of network spillover economet-
ric estimation models.

3.1. Data

The study used daily closing price da-
ta gleaned from the esteemed crypto assets
repository, Coin Market Cap (https://coin-
marketcap.com), to underpin the crypto as-
sets facet. In this context, Ethereum (ETH)
was judiciously selected as the quintes-
sential representative of the crypto asset’s
realm, driven by multifaceted rationales
such as ETH’s status as the second largest
crypto assets.

Russian Vitalik Buterin created
Ethereum (ETH), a notable crypto allowed
for trading in Russia. ETH’s blockchain
aids transparent cross-border voting. In
Russia, 40 % consider ETH and Bitcoin
good for long-term investment. ETH is
used for lodging, dining, cars, and furni-
ture payments. Brand Analytics found ETH
the most popular in Russian crypto in 2021.

The study’s focus extends to encom-
pass the MOEX Russia Index, meticulously
handpicked to encapsulate the equity mar-
ket milieu. Exploring the interaction of
Bitcoin with the Russian stock market in-
volves analyzing the MOEX Russia Index,
which monitors the top 50 Russian compa-
nies across various sectors on the Moscow
Stock Exchange.

This index, valued at 100 as its base,
is capitalization weighted. The study al-
so includes gold, using closing prices of
spot-traded gold (GLD), and copper in
RUB per gram from the FX and Precious
Metals Market, along with the MOEX com-
modity future Index where we pick up the
corn and soybean, and USD to RUB ex-
change rate. All data is sourced from the
MOEX Russia Index for the other finan-
cial assets.

In pursuit of an all-encompassing ex-
amination, the study deftly integrated gold
and copper futures (Ruble per gram) to de-
construct the dynamics within the metals
and minerals arena. To holistically probe
the energy sector, the study sought insight
from the MOEX crude oil futures index.
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Diversifying the purview, the study enlist-
ed corn futures and soybean futures to il-
luminate the repercussions resonating from
the commodity market. To empirically de-
cipher the foreign exchange rate landscape
(FRX), the USD/Rubles exchange rate
emerged as a pivotal compass.

All these sector-specific indices, me-
ticulously chosen, operate as quintessen-
tial conduits to epitomize the tapestry of
broad financial assets. Deriving data for
the designated variables, replete with sig-
nificance, transpired from the annals of the
Moscow stock exchange (MOEX), span-
ning the temporal swath from January 01,
2018, to August 31, 2023, thereby yielding
a robust collection of 1306 observations.
The motivation for the selection of this da-
ta time frame was to measure the impact of
different crises and monitor policy chang-
es on the financial market.

3.2. Econometric Model Selection

To assess the impact of popular cryp-
to assets Ethereum (ETH) price volatility
on various Russian financial asset class-
es (equities, exchange rates, crude oil fu-
tures, gold, and commodity futures), this
section establishes an economic frame-
work through a network correlation mod-
el. The initial step before constructing the
network involves quantifying the risk as-
sociated with each asset class.

In addition, this study examine the
overall expected risks such as upside risk
and downside risk faced to the investment
in using the value-at-risk (VaR) methodolo-
gy proposed by [37]. The estimation of up-
side risk and downside risk through VaR is
outlined as follows:

VaRfj’“ =p, +tv"’1n r(l —OL)G[I, (1)
VaR'*" =, +1,, r(l-a)o,.  (2)

Where the VaR;, and VaR!, represents
the upside and downside risks respective-

ly, 1, and o, is the conditional mean, and
standardized residual of the return series,
where the 7, (o) represents the quantile
of the distribution of biased students t-sta-
tistics at the a level.

3.3. GARCH (p, q)

Model Estimation

The study employs several estimation
models from the GARCH family under the
assumption of Diebold & Yilmaz [38] esti-
mations to predict the volatility, connected-
ness and marginal distributions of different
types of assets returns individually.

The selection of the optimal margin-
al distribution model is based on criteria
such as log-likelihood (LL) and Akaike
Information Criterion (AIC). Specifically, in
the mean equation, the asset’s return adheres
to the standard ARMA (m, n) distribution.

However, to capture the asymmetric
and fat-tailed characteristics inherent in as-
set returns, we opt for the Skewed-t distri-
bution for estimation. For the variance equa-
tion, this research utilizes the GIR-GARCH
estimation model [39], AP-ARCH estima-
tion model, and E-GARCH model [40].

These models are employed for con-
ditional variance modeling, aiding in im-
proved forecasting of volatility asym-
metry attributed to the interplay among
assets within the Russian financial mar-
ket amid heightened economic uncertain-
ty. For selection of the parameters, we es-
timate the GARCH (p, ¢) and E-GARCH
(p, q) econometric models and presented
are as follow:

P q
ol =w+Y ae, +Y Bo ., (3)
=]

i=1

Inc’ =
g
“’( } 4)
P o, , q ,
=0+, Y B;Inc; .
i=1 €, Jj=1
+7,;
G[—l
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3.4. Network Spillover Estimation

From the GARCH estimation the
study assesses the volatility and VaR of
asset returns. Now this study employs
the spillover network estimation model
proposed by Diebold & Yilmaz [38] with
the assumption that crypto assets have
connection with other financial assets to
quantify the extreme risk spillovers be-
tween the Ethereum (ETH) and large-scale
Russian financial assets. This network
model offers the advantage of a straight-
forward adaptation of the traditional var-
iance decomposition method.

Moreover, the model facilitates the
computation of asset variable volatility at
varying time scales. Employing this esti-
mation approach enables us to gauge the
intensity of influence among market varia-
bles and the contribution of each variable’s
volatility in the financial market, aiding in
the measurement of the spillover network
at higher levels of extreme risk:

P

Z a +Y1 z 1‘271 +

o (5)
+ 2[3].6,271..

J=1

The estimation model [38] has found
widespread application in studying infor-
mation shocks and risk contagion within fi-
nancial markets due to its straightforward
calculation process and more intuitive rep-
resentation:

. P
G? =0+ E a; (|8,,,-| i€ )8 +
i=1

3
+Bjcffj

(6)

Given that the traditional Cholesky de-
composition method is influenced by var-
iable order, which could result in biased
outcomes, this paper adopts the general-
ized variance decomposition method as an
alternative to the traditional Cholesky de-
composition approach [41]. Following the

generalized variance decomposition meth-
od proposed by [39] are given as follow:

H-1

5;2(@,-14;1261- )2

H __ h=0
0/ = -

(eA ZAeh)

H=0

(7

m

Among these variables, 6; denotes
the variance contribution rate of variable
Jj to variable i within the Hth step. The se-
lection vector, denoted as “e,” is structured
such that only the jth element is assigned
a value of 1, while the remaining elements
are set to 0. The covariance matrix of the
error term is represented by >, and “A” sig-
nifies the coefficient matrix for the h-order
lag after the VAR model undergoes trans-
formation into Vector Moving Average
(VMA) form.

To ensure uniformity in the summa-
tion of each row within 6, the row with
a degree of 0° is normalized to generate
a new variable:

®)

Upon deriving the matrix of variance
contribution rates, this study designates it
as the risk spillover intensity from variable
j to variable i during period A which helps
to accurately measure the risk convergence
at both ends of the portfolio such as upside
and downside risk.

4. Results

4.1. Summary Statistics

Table 1 presents a statistical network
summarizing returns from crypto assets and
various financial assets. Ethereum (ETH)
stands out with the highest mean return at
0.25, notably different from the returns of
financial assets, which cluster around 0.05,
except for crude oil futures, which exhib-
it an anomaly.
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Most financial assets show positive av-
erage returns. In terms of extreme values
and standard deviations, ETH’s average re-
turn remains positive, while crude oil fu-
tures emerge as the second most volatile
asset. This contrasts with other financial as-
sets that display relatively lower volatility
within the Russian financial landscape, es-
pecially during the period marked by eco-
nomic uncertainty following the conflict
with Ukraine (2022). The increased vola-
tility in crude oil futures may be attributed
to fluctuations in demand and supply dur-
ing the conflict with Ukraine, leading to
economic pressures on Russian crude oil.

Table 1 highlights a significant aspect,
indicating that all return series have dis-
tinct peaks and tails. The JB statistic con-
firms the non-normal distribution observed

Table 1. Summary Statistics

in all variables. Additionally, the unit root
test confirms that all return series exhibit
stationary behavior.

4.2. Correlation Matrix

Table 2 presents a matrix that encap-
sulates extreme risk correlations between
crypto assets and a wide range of finan-
cial assets, using comprehensive data from
the entire sample period. The overall land-
scape of correlations, covering both down-
side and upside risk, reveals that more as-
sets are correlated with each other at the
downside risk level, while at the upside
risk level, the study observed select as-
sets that are correlated with each other.
Specifically, Ethereum (ETH) is correlat-
ed with all other assets except for gold,
corn, and soybeans.

ETH X-rate Equity | Crudeoil | Gold Copper Corn | Soybeans
Mean 0.250 0.014 0.015 —-0.076 0.083 0.014 0.064 0.044
Max 33.524 2.690 8.940 13.042 6.349 5.824 4.204 12.420
Min —48.289 | -1.224 —8.181 -9.064 | 9932 | -6.328 | -2.738 | —5.630
Std. Dev. 5.563 0.273 1.390 2.384 1.020 0.872 0.797 1.195
Skewness —-0.627 0.548 -0.336 -0.389 | -1.207 | -1.248 1.542 2.053
Kurtosis 24.302 7.669 9.008 8.683 23.068 12979 | 12.268 | 21.082
B 0.001*** | 0.001** | 0.001*** | 0.001*** | 0.001** | 0.001** | 0.001*** 0.001**
ADF. St. 0.001*** | 0.001*** | 0.001*** | 0.001** | 0.001*¥**| 0.001*** | 0.001** | 0.001**
Sample Size 1306 1306 1306 1306 1306 1306 1306 1306

Note: Jarque Bera test and Augmented Dickey Fuller test p-values *** represents 1 % level of signif-

icance

Table 2. Correlation Matrix (Full Sample)

VaR! ETH X-rate Equity Crude oil Gold Copper Corn
X-rate 0.68 1
Equity 0.67 0.61 1
Crude oil 0.59 0.70 0.81 1
Gold 0.28 0.01 0.13 0.38
Copper 0.51 0.65 0.42 0.10 0.01 1
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End of table 2
VaR! ETH X-rate Equity Crude oil Gold Copper Corn

Corn 0.07 0.75 0.86 0.17 0.07 0.34 1

Soybeans 0.01 0.01 0.05 0.05 0.06 0.61 0.01
VaRY ETH X-rate Equity Crude oil Gold Copper Corn

X-rate 0.34 1

Equity 0.01 0.10 1

Crude oil 0.76 0.74 0.76 1

Gold 0.18 0.03 0.58 0.16 1

Copper 0.08 0.70 0.28 0.73 0.18 1

Corn 0.01 0.12 0.45 0.05 0.01 0.08 1

Soybeans 0.07 0.15 0.06 0.08 0.81 0.24 0.40

Note: “VaRU” and “VaRL” indicate the extent to which the extreme risk VaR at upper side tiled risk

and lower side respectively

Conversely, gold, corn, and soybeans
exhibit lower correlations with other assets
such as equity, exchange rates, and crude
oil futures. The correlation patterns among
assets at the upside risk are similar to those
at the downside risk, highlighting discerni-
ble linkages characterizing extreme risk in-
teractions between crypto assets and finan-
cial assets. The correlation matrix approves
the projected hypothesis as proposed in the
section literature review.

4.3. Risk spillovers Analysis

This section employs Diebold &
Yilmaz’s [38] spillover network analysis
to construct an extreme risk correlation net-
work between a popular crypto asset the
Ethereum (ETH) and prominent financial
assets in the Russian financial market.

The spillover network model reveals
the intricate mechanisms underlying the
transmission of volatility within the domain
of both types of assets. To ensure robustness
of the estimation model, the study employed
the AIC and SC criteria as proposed by [41].

Similarly, VaR model is utilized to
discern the interplay of volatility between
crypto assets and the array of other under-

lying financial assets. Following the AIC
and SC guidelines [37], the VAR model,
equipped with a lag order of 1, is expertly
harnessed. Subsequently, the generalized
prediction variance is extrapolated with
a forward projection spanning 10 steps lag
order employing the construction of the
variance decomposition matrix.

The process of constructing the VaR
model involves the meticulous determina-
tion of the lag order through the prism of
the AIC or SC criterion as outlined by [38].
Empirical evidence suggests that the lag or-
der typically falls within the range of 1 to
3, with 1 being the most appropriate choice.

Therefore, the ultimate selection grav-
itates toward a lag order of 1, deviating
from prior studies that often favored 10 for
constructing the variance decomposition
matrix. Primarily, it begins with the esti-
mation of the marginal distributions of un-
derlying asset return series. Subsequently,
optimal marginal distribution models are
selected for each return series based on the
LL and AIC criteria. The selection process
is meticulously documented, with the op-
timal marginal distribution models chron-
icled in Table 3.
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The findings conspicuously reveal
that the return series of all underlying as-
sets exhibit distinctive attributes of asym-
metric volatility, notably captured by the
GARCH model. This distinct volatility pro-
file is most pronounced within Ethereum
(ETH) and the USD/RUB exchange rate,
while other assets also experience height-
ened volatility over the study timeframe.

From Table 3 from total 1306 observa-
tions, the study observed massive increase
in the spillover during the crisis period
especially during the crisis with Ukraine
where the tension intensified across all the
underline assets which show the upsurge
in the risk associated to the Russian finan-
cial market. In addition, the new policy re-
garding financial openness and removal of
ban from the investment in crypto assets
clearly shows that the investment shifts

from conventional financial assets into the
crypto assets. This overarching trend with-
in the new financial policy and financial as-
set landscape underscores the substantial
positive impact brought about by the on-
going Russia-Ukraine crisis (2022) upon
the Russian economy.

To assess the overall portfolio risk in
terms of both downside and upside risk, the
study employed the estimation of Value at
Risk (VaR) for both Ethereum (ETH) and
other financial assets. The return series
was analyzed, and corresponding statistical
summaries are presented in Table 4. When
examining the absolute values of these re-
sults, it becomes apparent that the aver-
age thresholds, volatility ranges, and mag-
nitudes of volatility for both upside and
downside risks are fundamentally similar
for identical financial assets [38].

Table 4. Values at Risk (VaR) estimation at Downside Risk and Upside risk

VaR: ETH X-rate Equity | Crude oil Gold Copper Corn Soybeans
Avg. -5.502 | -0.283 | -1.013 | 3.312 | -1.007 | -1.301 | —-0.805 | —1.454
Max. -3.037 | —-0.171 | -1.341 | -1.377 | -0.150 | -0.504 | -0.413 | —0.611
Min. -19.211 | -0.703 | -3.184 | —8.434 | -25.431 | —4.083 | -1.865 | —1.638
Std. Div. | 1.42 0.060 0.211 1.122 1.415 0.323 0.121 0.457
VaRY
Avg. 6.225 0.311 1.003 2.162 1.023 1.251 1.024 1.461
Max. 21.77 0.717 2.358 8.007 | 24.885 | 3.155 1.837 1.725
Min. 4.231 0.2.7 1.514 1.384 0.157 0.554 0.045 0.617
Std. Div. | 1.576 0.058 0.301 1.006 1.408 0.351 0.201 0.373

Note: VaRL and VaRU represent the downside risk and upside risk.

In contrast, there has been a decline in
demand for crude oil futures and gold, driv-
en by various factors including internation-
al sanctions and the removal of the Russian
banking network from the SWIFT system.
These transformative shifts in the interna-
tional landscape have tangible repercus-
sions on the Russian financial terrain. This
analysis highlights an increase in volatility

for copper futures and crude oil futures fol-
lowing the critical event in February 2022,
which corresponds with the Russia-Ukraine
crisis (Table 4).

Furthermore, all financial assets, ex-
cept corn futures, exhibit greater suscep-
tibility to extreme price surges. However,
when examining downside and upside risk
correlation networks concerning the up-
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side risk greater variability emerges. In
the downside risk, soybean futures are the
primary conduit for risk spillover, with
Ethereum (ETH) ranking third.

In the upside risk domain, Ethereum
(ETH) surpasses its downside counterpart,
assuming a more prominent role in risk
transmission. These findings underscore
the significant impact of crypto assets on
financial assets, particularly during extreme
price surges.

Analyzing net spillovers in extreme
risk across various financial assets, except
exchange rates, reveals consistent position-
ing in both downside and upside risk cor-
relation networks. Ethereum (ETH), stock
markets, corn, and soybean futures play
dominant roles in steering risk transmis-
sion within the Russian financial landscape.
Ethereum (ETH) notably holds a top-tier
position in terms of net spillover levels in
both downside and upside risk correlation
networks, emphasizing the substantial in-
fluence of global crypto asset price chang-
es on corresponding shifts in financial as-
set prices.

In contrast, crude oil, gold, and copper
futures play relatively passive roles in the
Russian financial environment regarding
extreme risk transmission between crypto
assets and financial assets. The comprehen-

sive analysis conducted on the full sample
provides a panoramic view of prolonged
dynamics characterizing extreme risk spill-
overs between crypto assets and financial
assets within the Russian financial market.

However, considering the dynamic na-
ture of short-term risk spillovers amid high
economic uncertainty and economic sanc-
tions on Russia, this study extends its scope
to include a rolling window of 60 trading
days (equivalent to the preceding 3 months)
to dynamically unravel the risk spillover re-
lationship between crypto assets and a ar-
ray of financial assets.

In Figure 2, the dynamic trajectory of
the comprehensive correlation encompass-
ing downside risk and upside risk between
crypto assets and other financial assets is
illustrated.

Notably, this graph exhibits marked
fluctuations in the overall correlation be-
tween crypto assets and financial assets in
terms of both downside risk and upside risk.
This correlation predominantly oscillates
within the range of 30 % to 50 %, indicat-
ing a high-level extreme risk correlation.
However, an intriguing nuance is the dif-
fering trends in overall correlation between
downside risk and upside risk, with the for-
mer displaying greater volatility, especial-
ly up until February (2022).

Figure 2. Overall correlation between downside and upside risk
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During this period, the overall cor-
relation of downside risk experiences re-
current fluctuations, while the correlation
relating to upside risk remains relatively
consistent, hovering around 35 % for most
of the observed timeline. Additionally, the
data reveals that the overall correlation of
downside risk exhibits a higher frequen-
cy of abrupt shifts compared to the pattern
observed in the realm of upside risk. This
disparity underscores a notable difference

in the dynamic behavior of the overall cor-
relation encompassing downside risk and
upside risk, indicating a substantial dis-
connect between the two from a dynam-
ic standpoint.

Figure 3 reveals two notable surges
in spillover levels around the event day of
the crisis where the initial surge primarily
affects downside risk, driven by increased
spillover of volatility in global financial
stress and market volatility.

Figure 3. Downside and upside risk spillover effect from crypto other financial assets

In contrast, the subsequent surge dur-
ing the 2022 crisis between Russia and
Ukraine is mainly due to amplified spillo-
ver from volatility in commodity markets,
influencing upside risk in the Russian fi-
nancial market. These increases in spillo-
ver levels during the crisis can be attributed
to consistent factors, including heightened
global financial stress, market volatility,
and increased network spillover levels, as
well as volatility in stock markets.

Similarly, the findings depict the dy-
namic trajectory of net downside risk and
upside risk spillover from crypto assets to
financial assets. Over the observed time-
line, these spillover levels show an oscil-
lating pattern, except for a unique period
before February 2022 when they deviated
from the norm.

Generally, net downside risk and up-
side risk spillover from crypto assets to fi-
nancial assets exhibit opposing trajectories,
with spillover levels mostly around a neu-
tral value of 0, except for a significant surge
during the Ukraine crisis. This surge corre-
sponds to a dramatic short-term fluctuation,
with net downside and upside risk spillo-
vers increasing by approximately 29 % and
35 %, respectively, due to the crisis’s impact.

This trend aligns with prior studies in-
cluding [34, 42], which found that crypto as-
sets during COVID-19 and the other finan-
cial assets from MOEX do not function as
safe-haven assets during economic crises.

S. Discussion
This comprehensive study meticulous-
ly explores the intricate relationships be-
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tween cryptocurrency and traditional finan-
cial assets, including equities, gold, crude
oil, commodities, and forex, within the con-
text of the Russian financial market.

The investigation spans both normal
economic conditions and crisis periods,
providing valuable insights into the dy-
namic nature of these connections. A note-
worthy observation arises from the analysis
of increased volatility in crude oil futures,
a phenomenon attributed to the geopolitical
conflict with Ukraine. Fluctuations in de-
mand and supply during this period exert-
ed economic pressures on Russian crude oil.

The summary statistics offer a deep-
er understanding, revealing distinct peaks
and tails in return series, supported by sta-
tistical tests indicating non-normal distribu-
tion and the presence of stationary behavior.
Delving into the correlation among assets,
a nuanced pattern emerges. Which insights
the acceptance of the proposed hypothesis.

The findings are similar with the re-
sults in the same economic dynamics [42].
The downside risk level shows a higher
correlation among various assets, while at
the upside risk level, the study identifies
specific assets correlated with each other.
Ethereum (ETH) stands out, correlated with
all assets except gold, corn, and soybeans.

The research employs the sophisticated
Diebold & Yilmaz spillover network analy-
sis methodology, unraveling intricate mech-
anisms governing the transmission of vol-
atility between Ethereum (ETH) and key
financial assets in the Russian market.

The findings not only highlight the
presence of asymmetric volatility, espe-
cially in Ethereum (ETH) and the USD/
RUB exchange rate, but also underscore
a shifting trend toward crypto assets fol-
lowing recent financial openness policies.
That accepts the proposed hypothesis there
is network spillover effects crypto asset and
exchange rate in Russian financial market
during economic crisis. The findings are
aligned with the results with [43].

During crisis periods, the study ob-
serves consistent downside risk correla-
tions across financial assets, with Ethereum
(ETH) playing a pivotal role in risk trans-
mission. The impact of extreme price surg-
es in commodity market is explored, re-
vealing that Ethereum (ETH) assumes
prominence in both downside and upside
risk correlation networks.

That accepts the proposed hypothesis
there is network spillover effects crypto
asset and commodity future in Russian fi-
nancial market during economic crisis. The
findings are aligned with the results with
[20]. This indicates the substantial influ-
ence of global crypto asset price changes
on corresponding shifts in financial asset
prices within the Russian financial land-
scape.

In a departure from global trends, the
research reveals a unique dynamic in the
Russian financial market where crypto as-
sets challenge their traditional safe-haven
status. Policy changes, influenced by chal-
lenges and sanctions, lead to a more per-
missive regulatory stance on crypto assets,
strategically stimulating economic growth
amid the Ukraine conflict.

The study adopts a comprehensive
approach, considering prolonged dynam-
ics and incorporating a rolling window to
capture short-term risk spillovers, ensur-
ing a nuanced understanding of the evolv-
ing economic landscape.

6. Conclusion

This study delves into an intricate
analysis of network correlations between
the volatility of crypto assets and their po-
tential influence on conventional assets
within the Russian financial market, par-
ticularly during periods of stability and
crisis.

Additionally, the study examines the
impact of financial regulations pertaining
to investments in crypto assets, analyzing
how policy amendments counteract the ef-
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fects of trade and banking sanctions dur-
ing crises.

Specifically, the study explores the re-
percussions of the ongoing crisis between
Russia and Ukraine (2022) on the volatili-
ties of the prominent and popular crypto as-
set, Ethereum (ETH), and various financial
assets including equities, exchange rates,
crude oil futures, gold, and commodity fu-
tures trading in Moscow stock exchange
(MOEX). The selection of Ethereum (ETH)
as the focal point of this study stems from
its legal recognition by the Russian gov-
ernment, allowing for tradable investments.

Consequently, there has been a sub-
stantial increase in investments in cryp-
to assets following the implementation of
these new policies. Due to this financial
openness, ETH holds a significant position
within Russia, being a Russian-based dig-
ital coin renowned for its enhanced secu-
rity compared to other crypto assets, nota-
bly Bitcoin.

Furthermore, this study examines over-
all portfolio risk encompassing both down-
side and upside risk, utilizing the estimation
of value-at-risk (VaR) for both Ethereum
(ETH) and other financial assets. To estab-
lish an extreme risk spillover network con-
nectedness across ETH and other financial
assets, the paper adopts a correlation net-
work approach of Diebold & Yilmaz.

This study follows the modern portfo-
lio proposed by Harry Markowitz’s (1952)
and provides suggestions regarding the al-
location of weights to different assets based
on their associated risks and returns. In
light of this theory, concepts such as hedg-
ing, and diversification emerge to manage
risks associated with financial assets.

In addition, the practical findings illu-
minate significant insights into the factors
influencing risk within the Russian financial
market. The results indicate the presence of
substantial extreme risk correlations, both in
the short and long term, between crypto as-
sets and other financial assets.

Crypto assets, particularly ETH,
emerge as dominant entities in risk trans-
mission within the Russian financial mar-
ket during periods of geopolitical turmoil.
Extreme fluctuations in returns significant-
ly affect extreme changes in financial as-
sets, especially during instances of extreme
price increases across the broader economy.
However, crypto assets demonstrate relative-
ly lower susceptibility to the ongoing crisis
compared to financial assets, as evidenced
by significant fluctuations in returns.

In the Russian financial market, the
impact of extreme changes in returns on
crypto assets does not exhibit strong hedg-
ing potential, especially when compared
to gold futures. Notably, crude oil futures
emerge as the primary source of risk for
both crypto assets and financial assets with-
in the studied timeframe.

In the short term, a high level of ex-
treme risk correlation is observed between
the underline assets, with a particular em-
phasis on the correlation between downside
and upside risk. This correlation, however,
exhibits significant asymmetry, character-
ized by volatility in downside risks and the
prevalence of substantial instantaneous in-
creases compared with upside risk.

Moreover, in the short term, the level
of risk spillover between the crypto and fi-
nancial assets displays relatively lower cor-
relation, with only crude oil futures and ex-
change rates exhibiting notable correlations
with ETH. This co-movement of crypto as-
sets and other financial assets underscores
the significant impact of the crisis between
Russia and Ukraine (2022) on the risk in
the Russian financial market, with market
volatility emerging as the predominant in-
fluence on the Russian economy’s context.
During the crisis and after the implementa-
tion of the financial openness policy, crypto
assets wield considerable influence within
the Russian financial market, and the im-
pact of extreme price volatility on financial
assets cannot be disregarded.
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This study underscores the impera-
tive of incorporating extreme fluctuations
in crypto asset returns into the realm of
risk management for the financial market.
Caution towards the stability of the finan-
cial market is warranted during periods of
extreme increases in crypto asset returns,
given the dynamic nature of connectivity.
Timely adjustments aligned with regulato-
ry strategies are necessary to mitigate the
risks to the Russian financial market stem-
ming from the volatility of global digital
currencies and financial assets, particular-
ly in times of emergencies such as the cri-
sis between Russia and Ukraine.
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YOK 336.69

OvHaMmnyeckas cBfA3b Mexay KpuntoBasnknTaMU n 06bI4HbIMU
CI)I/IHSHCOBbIMM adKTunBaMu: HoBble BbiBObl C pOCCMﬁCKOFO
qJMHaHCOBOFO PbIHKa

Mupzam Ynna © DA<

Vpanvckuii pedepanvuviii ynusepcumem
umenu nepeozo Ilpezudenma Poccuu b. H. Envyuna,

2. Examepunbype, Poccus
DA mirzat.ullakh@urfu.ru

AHHOmayus. B AMHaM1YHOM naHAwadTe POCCUMCKON LMPPOBOA SKOHOMUKM M PACTY-
e dUHaHCOBOM OTKPbITOCTU KPUMNTOAKTUBBI CTaNM BAUATENbHBIMA UFPOKaMU Ha dhu-
HaHCOBOM PblHKE. [e0N0AUTUYECKNE N SKOHOMUYECKME COBbITUS NOCNE KOHDNNKTA
C YKpaunHoV Co34a1 OrpOMHble Bbl30BbI B BUAE GUHAHCOBbLIX M TOPrOBbIX CAHKLMIA B CO-
YeTaHWM C MPUOCT3HOBKOW NOAKMOYEHNA K BaHKoBCKoM cnucTeMe SWIFT, 4To BBEPrio
POCCUICKYIO SBKOHOMWKY B OMacHOe NonoxeHve. TeKyLuee nccnenoBaHve yrnybnser-
cs B N060YHbIE 3DDEKTHI CETU MEXKAY U3BECTHLIMU KPUMTOBKTUBAMU U PA3INYHbBIMU
(DVHaHCOBbBIMY 8KTUBaMU, BKIHOYas aKLMW, 0BMEHHbIE KYPCbI, CbIpYto HEMTb, 30/10T0
1 TOBapHble (MbioYepChbl, UICNONb3Ys exkefHEBHbIe AaHHble € 1aHBapsa 2018 r. no 31aB-
rycta 2023 r. Llenb nccnepgoBaHns — 4aTb SMAMPUYECKUE U TEOPETUYECKUE NPEACTaB-
NEHUS 0 NPOTMBOLENCTBUM BANSHUIO CaHKLMI Ha Poccuio, NpeanoXus nparMaTmy-
HOe pelleHne A5t pOCCUIACKOro MWHaHCOBOr0 pbiHKa. MeTofonorma uccnenoBaHms
npeanonaraeT NpUMEeHeHME OLLEHKMN CETEBbIX BTOPUYHbIX 3MEKTOB M aHaNn3a CToU-
MOCTW aKTMBa, HAXOASLLErocs B 30He pUCKa. [prMeYaTenbHO, YT0 pe3ynbTaTbl MoKa-
3bIB3HOT YCTOMYMBYH CBA3b MEXAY KPUMTOBAIHOTaMU U GUHAHCOBLIMU 8KTMBaMU, Fae
KPMNTOAKTMBbI MFPaIOT KNKOYEBYHO POJIb B MEPEaYe PUCKaE B (DMHAHCOBOM NaHaLwadTe.
B T0 BpeMs Kak 1x BANSHWE Ha ApYrne GUHaHCOBbIE aKTUBbI 0CT3ETCH OTHOCUTENBHO
HEe3Ha4MTENbHbIM, KPAaTKOCPOYHbIE KOPPENSLMM AEMOHCTPUPYIOT BOATUbHbIE KOMe-
HaHMs, HaCTO OTMEYEHHbIE PE3KUM YBEIMYEHWEM PUCKA YXYALLIEHWS. TeEOpeTUYECKME
BbIBOObI CNeAyroT NopTdenbHoM Teopun LLeHo0bpa30BaHWA aKTUBOB, MPU 3TOM 3KC-
TpeMasnbHble N0boYHble 3D MEKTHI PUCKE BO3HMKAOT 13-33 [O/TOCPOYHbIX KO1ebaHuit
Ha pPblHKE KPUMTOBA/IHOT, BNNSS H3 PbIHOYHbIE HACTPOEHMS M MOBbILLIAS PACNpPOCTPaHe-
HWEe PMCKa Ha POCCUICKOM (MH3HCOBOM pbiHKE. Hallm pe3ynbTaThl UMET NPaKTuYe-
CKOE 3HaYeHue 151 aHaNM3a NPOoLLECCOB OMaThbl M MONYYEHMS, 8 TAKXKE 419 TOProBoM
LEesTeNbHOCTU C 3apyberkHbIMM CTPaHaMU, NPeA0CTaBASsA BaXHY MHMOpPMaLMIo 4Nns
MOMUTUKOB W UL, MPUHUMBHOLWMNX MHBECTULIMOHHbBIE PELLEHUS.

KntoyeBsbie cnosa: KpUnTOaKTUBbI; PUHAHCOBbBIE 3KTUBbI; POCCUNCKMIA (UHAHCOBbBIN pbl-
HOK; aHanM3 BTOPUYHbIX 3h(EKTOB CETU.
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AHHomauyus. Llenbto nccneoBaHus SBASETCA BbISBAEHUE NPUHUHHO-CNECTBEHHbIX OOS1-
FOCPOYHbIX M KPaTKOCPOYHbIX B33MMOCBSA3EM MeX Y NPOMbILLIEHHbIM 3/1EKTPOMNOTpebe-
HVEM 1 S3KOHOMUYECKMM POCTOM NYTEM CPEBHUTENBHOMO 8HaNM3a ABYX COCEOHNX PEMVIOHOB

C NPVYMEPHO OANHAKOBbIM MPOMbILLIEHHBIM MOTEHLMaN0M — CBEepa/I0BCKOM 1 YensabrHCKoM

obnacten. [ing peLueHns 4aHHOM 384341 MCMOb3YeTCH SKOHOMETPUYECKUIA MOOX0[, OCHO-
BaHHbIM H3 METOAE TECTUPOBAHWS MPaHVIL, MOOENEN aBTOPErPECCUM 1 PACTIPELENEHHOMO

nara (ARDL), ompegensioLwmil Hanmume KouHTerpaLmm Mexay psaamu. NprMeHeHve aTo-
ro MEeToAa ABNSETCA HE3BMEHMMbIM MPY UCCeO0BaHMN PErMOHabHbIX Npobnem BBMAY

HEAOCTaTOYHOM O/IMHBI BDEMEHHbIX PAA0B 3KOHOMUYECKMX NOKa3aTenen pernonHa. B Ka-
YeCTBE MOKa3aTeNen Npy CPaBHUTENBHOM 8HaNM3E NCNOMb30BaNNCb BPEMEHHbIE PAAbI

MPOMbILLANEHHOr 0 3NEKTPONOTPEDNEHNS, TEMMA SKOHOMMYECKOr0 POCTa, 06bEME NPOMbILL-
NEHHOr0 NPOM3BOACTB3, CPEOHEAYLLEBOrO AOX0Aa M CPEAHEr040BOM YNCIEHHOCTM 33~
HATbIX. [PV aHanM3e AaHHbIX BbINo BbISBNEHO, YTO CYLLECTBEHHBIMU KOUMHTEMPUPOBaHHbI-
MU NepeMeHHbIMKU Ans CBepAI0BCKOM 0611aCTH ABAAOTCH TEMN SKOHOMUYECKOr0 POCTa
1 aneKkTponoTpebnenve. Ans YenabrHcKon 06nacTu 3TMM NepeMEHHbIMY ABNSKOTCSH 00b-
€M MPOMbILLNEHHO0 NPOV3BOACTB3, 3/1EKTPONOTPEDNEHNE M CPEAHEr0A0Bas YACIEHHOCTb
33HATbIX. TaKMM 06pa30M a5iekTponoTpebneHne CBepaioBCKOM 06/18CT B A0 OCPOYHOM

nepu1oge He 33BMUCUT OT 06beMa NPOMbILLIEHHOr0 MPOM3BOACTBAE U YUCNIEHHOCTU 33HATbIX,
a 33BMCUT /1LLb OT TEMMOB 3KOHOMWYECKOr0 pocTa. B YensbuHcKkon 06nactu, cooTBeT-
CTBEHHO, B 40/ITOCPOYHOM NEPUOLE 3NEKTPONOTPEDNEHME 3aBUCUT OT 0B beMa NPOMbILL-
NEHHOr0 NPON3BOACTBA, YCIEHHOCTW 38HATbIX U HE 33BUCUT OT TEMMOB PocTa. Cxoxue,
Ha NepBbIV B3rNsA4, N0 NPOMbILLAIEHHOMY MNOTEHUMENY PErMOHbI OT/IMYBKOTCH NPUYNHHO-
CNeaCcTBEHHbBIMU CBA3SMU MEXAY S3KOHOMUYECKMM POCTOM U MPOMbILLSIEHHBIM 31EKTPO-
notpebneHneM. NpUMeHeHMEe TECTOB Ha MPUYNHHOCTb NMO3BOMIIO BbIABUTH 0OTOCPOY-
HblE 1 KPaTKOCPOYHbIE MPUYNHHO-CEACTBEHHbIE B3aMMOCBA3N MEXOY NEPEMEHHBIMM.
MonyyeHHble pesybTaTbl MNIHCTPUPYIOT 0O bACHSAOLWME Y MPOrHOCTUYECKME BOSMOXK-
HOCTW 3KOHOMETPUYECKOr0 MOAX0AA B KOHTEKCTE 8HaIM3a NPUYNHHO-CNEACTBEHHDIX OT-
HOLUEHW B SKOHOMWKE ABYX COCeOHWX 0bNacTel 1 ee 3HEPreTUYECKOM CUCTEMDI. ITK

pe3ynbTaTbl MOrYT MMETb BaXKHOE 3HaYEHWE NPW 3HaNN3e 31EeKTPONOTPeDNEeHWs 1 3Hep-
rocbepexeHrsl B MPOMbILLIEHHOM CEKTOPE SKOHOMMKW 3TWX 0bnacTen.

Knioyesble cnosa: TECTUPOBAHNE MPaHMLL; KOUHTErpaLMs; MoAesb KOPPEKLIMM OLLMBOK;
TECT MPUYNHHOCTYW; SNEKTPONOTPEDIEHNE; SKOHOMUYECKMIA POCT.

1. BBegeHue KOHEUYHBIX MOJB30BaTelIed U BKJIAJOM
DHeprust UrpaeT YHUKaJIbHYIO POJIb B MPOU3BOJCTBEHHBIC MPOIECChI MHOTHX
B 9KOHOMHKE, TaK KaK OHa SBJISICTCA OA- mnpeanpustuii. Kpome Toro, sHeprus sis-
HOBPEMEHHO KOHEUYHBIM TOBapOM JJIsl  JISETCS HE3aMCHHMBIM 3BEHOM B IICTIOUKE
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IIOCTaBOK. Pemienus, KoTopble MPOMBIII-
JICHHBIE TIPEANIPUATHS U IOMAIITHUE X035~
CTBa JIOJDKHBI IPUHUMATH B OTHOLIEHUU
HCIIOJIB30BAHMSI SHEPIUH, 3aBUCST OT Kpat-
KOCPOYHBIX U3MEHEHUI B 3KOHOMUYECKOU
JESITEIbHOCTH, a TAK)KE AOJTOCPOUHBIX
TeHAEHIUN, U UMEIOT MOCIENCTBUS TS
Hux. [1o 3TOl MpuUKMHE 3HAUUTELHOE BHU-
MaHHe B LIEJIOM pAJe MyOIuKauil yaenseT-
Cs1 OIIEHKE B3aMMOCBSI3H MEXIy TIOTpedIte-
HUEM SHEPruu U 3KOHOMHYECKUM POCTOM.

MogenupoBaHnue B3aUMOCBA3U MEX-
Iy TOTpeOJeHNEeM SHEPruu U SKOHOMH-
YECKHUM pPOCTOM SIBIISIETCS BaKHOM U BCeT-
Jla MTHTEPECHOM 00JIaCThIO MCCIIEOBAHUIA.
Bonbiioe Koau4yecTBO Uccle0BaHuM po-
BEJICHO B KOHTEKCTE CBA3H MEXAY IO-
TpeOJIeHNEeM HEPTHH M SKOHOMHYECKUM
pOCTOM MyTe€M HU3y4YEHHUs AOJTOCpPOU-
HBIX M KPaTKOCPOYHBIX JUHAMHYECKUX
B3aMMOCBS3€H, a TaKXe€ yCTaHOBJICHUS
MIPUIUHHO-CJIEICTBEHHBIX CBi3eH (maxe
C TIOMOIIBIO MOJIENIEH SHAOTEHHOTO POCTa).
HccnenoBanust IpOBOANINCH HA TEPPUTO-
PHUH Pa3BUTHIX, PA3BUBAIOILUXCS U HOBBIX
WHIYCTPUAIBHBIX CTpPaH.

Takum 06pa3om, CyIeCTBYOIIAs JIN-
TepaTrypa KOHCTaTUPYET, 9TO MOTpeldIie-
HHE yTJis, O€H3WHA, TEIIOBOW YHEPTUH,
He(TH, IPUPOAHOTO ra3a u dJIEKTPOIHEP-
TUU UMEET NPSIMOE BIUSHHUE Ha SKOHOMHU-
YeCcKOe pa3BUTHE CTPaH B LIEJIOM U Kax-
JIOTO CETMEHTa YKOHOMHUKH B YaCTHOCTH.
Kak yka3bIBalOT pa3IM4HbIE UCCIIEA0BA-
Hud [1, 2], moTpebnenne sHEPTUU SBIIS-
eTcs GyHIaMEeHTaIbHBIM U He3aMEHUMBIM
(axTopoM mpou3BoAcTBa. Mcnonb3yst 3ToT
WHCTPYMEHT, CTpaHa MOXXET YBEIUYUTH
MIPOM3BOJICTBO TOBAPOB U YCIYT, TEM ca-
MBIM YBEJIMYMBAsA JOXOJbl U 3KOHOMHUYE-
CKHUH pOCT.

Ocobyio poJsib B IPOMBIILIEHHOM
SHEPTOMOTPEOJCHUU UTPACT BIEKTPO-
SHEpPTeTHKa, OINpenesiomas Xxapakrep
MIPOCTPAHCTBEHHOTO Pa3BUTHS TEPPHUTO-
pwuii. CrieryeT OTMETHTB, UTO 32 MOCIIEHIE
10 mer cymMMapHOe 3IIeKTPOTIOTpeOIeHHE,

no 1aHHeIM PoccraTa', BEIpOCio He3HauYH-
TenpHO, mpuMepHo Ha 10 %. IIpuyem oc-
HOBHOM pOCT HaOJIIO/IAJICS U TIPOJIOIKASTCSI
B IIOCTKOBUHBIM IEPHOA, U IIPU ITOM 00-
nee 60 % MCTIoNB30BaHUsA IEKTPOIHEPTHA
MPUXOANTCS UIMEHHO Ha peasibHbII CEKTOP
SKOHOMHMKH.

DNeKTpOIHEPTeTHKA OMpeIeseT Xa-
pakTep MPOCTPAHCTBEHHOTO PETHOHAIb-
Horo pa3sutus. [loaToMy npexacrasiser
WHTEpEeC aHaINU3 B3aMMOCBSI3H MEXIY pe-
THOHAJIBHBIM NMPOMBILUICHHBIM 3JIEKTPO-
NoTpeOIeHNEM U SKOHOMHYECKHM POCTOM
MyTeM H3yYEHHS JOJTOCPOYHBIX H Kpa-
TKOCPOYHBIX JIMHAMHYECKHUX 3aBUCHUMO-
CTel, a TAKXKe YCTaHOBJIEHUS IPUYNHHO-
CIEICTBEHHBIX CBSI3€H MEXIy 3THUMH
MEpPEMEHHBIMU.

Lenvio uccnedoganus sIBASETCS BbI-
SIBJICHHE MPUYUHHO-CIECJCTBEHHBIX J0JI-
FOCPOYHBIX M KPaTKOCPOYHBIX B3aH-
MOCBSI3€H MEXAY HNPOMBINIICHHBIM
JIEKTPONIOTPEOIICHUEM U 3KOHOMHYECKUM
POCTOM IyTEM CPaBHHUTEJIBHOI'O aHAJH-
3a IByX COCEIHUX PErMOHOB C MPUMEPHO
OJIMHAKOBBIM MPOMBIIUICHHBIM MTOTEHIIN-
amoM — CBepmiioBckoi u UenssOnHCKOM
o0nacTei.

Kak OynmeTr mokazaHO HMXKE, CBS3b
MEXIY 3JEKTPONOTPeOIIeHHEeM U SKOHO-
MHYECKUM POCTOM OYEHb UYBCTBUTEJIbHA
K PETrMOHABHBIM Pa3IHYHSIM: YPOBHSM JI0-
XOJIOB HacCeJIeHHUs 00acTei, TeMmam ypoa-
HU3aLUH, OTHOCUTEIBLHON JOJIHM CEKTOpa
yCIyr u Tak ganee. Takum oOpa3om, He-
CMOTpS Ha CXOXXKHMH MPOMBIIIJICHHBIN 110-
TEHLMAJ 3TUX JIBYX O00JIacTeid, aHaJM3Uupye-
Mast IPUIUHHO-CIIEICTBEHHAS CBSA3b MEXK/TY
CeepmioBckoit 1 YenssOMHCKOM 00J1aCThIO
MOJKET Pa3IndaThCs.

Paboueii eunomesotl ucciredosga-
HUs SIBJSIETCS JOKA3aTeIbCTBO Pa3Iuuui
B TIPUYMHHO-CIIEICTBEHHBIX CBA3IX MEXKIY
AIIEKTPONOTPEOICHHEM U SKOHOMHYECKUM
poctoM B CBepiiI0BCKO# 1 UensOnHCKON

' Poccrar Poccun. URL: https://rosstat.gov.ru/
enterprise_industrial
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005acTH BBHUAY HEKOTOPOIrO pa3inyus
B OIMMCAaHHBIX BBIIIC PETUOHAJIBHBIX (baK-
TOpax.

2. 0630p nuTEpaTypbl

BriBonm 00 OTCYyTCTBHM NPUYMHHO-
CJICICTBEHHOW CBSI3U MEXKIY MOTpeOICHH-
€M HEPTrUHM ¥ YKOHOMHYECKOH TUHAMU-
KO MOXHO BCTPETHTH B paborax [3, 4].
OpHAaKo MUPOKOTO PAcIPOCTPAHEHHUS JTa
TUTIOTE3a HE MOJTy4YniIa, CKopee IMOPOIUuB
B HAyYHOM COOOIIECTBE TUCKYCCHIO O BEI-
00pe IKOHOMETPUIECKUX METOJIOB.

Druzhinin et al. [5], a rakxe
I'puropreB u Kypanu [6] moareepxxaaroT
BBICOKYIO 3aBHCHMOCTD JIIEKTPOToTpedIe-
gus B Poccun ot nunamuku BBII.

Kypenkosa u JIto6umoBa [7] mokassi-
BalOT, YTO B HEKOTOPBIX PETHOHAX 3JTaCTHY-
HOCTB 3JIEKTPOIOTPEOIEeHHS 10 MoKa3arte-
JIIM 9KOHOMHYECKOI'0 POCTa MOXKET OBITh
3HAYUTENHFHO BHIIIE €IHMHUIIBL.

Kraft & Kraft [8] BerssBHIIN OHOHA-
MPaBJICHHYIO MPUYUHHO-CIIEJCTBEHHYIO
CBsI3b, TPEATOJIATAONIYIO BIUSIHUE 3KOHO-
MHYECKOT0 pOCTa Ha MOTpedIeHUE SHEPTUHL.

B Gonee mo3nHUX MCCIETOBAaHUSIX aB-
TOPBI OTMEYAIOT, YTO Ha XapaKkTep CBA3U
OKa3bIBAIOT BIUSHHE pa3TNIHbIE (PaKTO-
PBL, HAPUMEDP YPOBEHb YIKOHOMUYECKOTO
pa3BUTHSL.

Sadorsky [9] o6ocHOBaM, YTO OJHO-
IIPOLICHTHBIN POCT peaibHOTO CPEAHETYIIIC-
BOTO I0XO[a B JOITOCPOYHOH TIEPCTIEKTHBE
YBEIMYHUBAET OTPeOIeHNEe BO30OHOBIIsIC-
MO¥ SHEpruM Ha JIyIlly HACEJIEHUS B CTpa-
Hax C Pa3BHBAIONICICS YKOHOMHKOU MPH-
MepHO Ha 3,5 %.

Adhikari & Chen [10] o6Hapyxuau
CHIIPHYIO CBSI3b MEXIY MOTpEOJIeHHEM
SHEPTHH U SKOHOMHYECKUM POCTOM IS
CTpaH C JJOXOJIOM BHIIIIE CPETHETO U CTPaH
C JIOXOZIOM HUXKE CPEJIHETO0, a TAKIKE CUJIb-
Has CBSI3b, KOTOPAsi IPOCTHPAETCS OT KO-
HOMHYECKOTO POCTa K NOTPEOIEHHUIO SHEP-
THUW I CTPaH C HU3KUM JOXOAOM. DTH
pe3yNbTaTHl SICHO MOKA3bIBAIOT, YTO TIO-

TpeOJICHUE YHEPTUU 0KA3aJI0 MTOJIOKUTEb-
HO€ M CTATUCTHYECKH 3HAYMMOE BIIUSHHE
Ha YKOHOMHYECKHI POCT B JIOJITOCPOYHOMN
MEPCIIEKTUBE B ATHX CTPAHAX.

Karanfil [11] momuepkuBaer, 4To
CBSI3b MEX/y POCTOM BIIEKTPOIIOTPEOICHUS
Y 3KOHOMUYECKHM POCTOM OUYEHb YyBCTBU-
TEJbHA K PETHOHAIILHBIM Pa3JInUUsIM, YPOB-
HSIM JIOXOJIOB CTpaH, TeMITaM ypOaHu3aluu
1 00BbeMy TIOCTaBOK 3JIEKTPOIHEPTUH.

Kilinc-Ata [12] o6ocHOBBIBaeT mpe-
MMYIIECTBO TOCYAapCTBEHHON MOIUTHKH,
MOOLIPSIOIECH NCIOIB30BaHNE BO3OOHOB-
JIIEMBIX UCTOUYHUKOB 3HEPTUU IYTEM CO3-
JlaHWsI PIHKOB BO30OHOBIISIEMOM 3HEPTHUH,
YTOOBI HE TOJIBKO TTOBBICUTE O€301TacCHOCTh
Y 9KOJIOTHYeCKHe po0IeMbl, HO U obecre-
YUTh CTAOMIILHBIA 9KOHOMHYECKUH POCT.

Apergis & Payne [13] uccnenyor B3a-
HUMOCBSI3b MEXIY MOTPEOICHUEM IEKTPO-
SHEPTUU ¥ SKOHOMUYECKUM POCTOM JIJIsI
88 cTpaH, pa3JieJieHHbIX Ha YeThIpe ma-
HEIIW Ha OCHOBE KJACCH(PUKAIHHU TOXO-
noB BcemupHoro 6anka. PesyibTaThl na-
HEJIBHBIX BEKTOPHBIX MOJICTICH KOPPEKIHH
OmMOOK MOKA3bIBAIOT ABYHANPABICHHYIO
MPUYUHHO-CIIEJICTBEHHYTO CBS3b MEX/Y M0~
TpeOJIeHNEeM AIIEKTPOIHEPTUN U SKOHOMH-
YECKHM POCTOM KaK B KPATKOCPOYHOM, TaK
Y B JIOJITOCPOYHOM MEPCIIEKTUBE IS TaHe-
Jiell CTpaH ¢ BBICOKUM JI0XOA0M H J0XOA0M
BhIIIE cpeaHero. [l maHenu cTpaH ¢ Ao-
XOJIOM HIDKE CpEJIHEro OOHapyKeHa JBY-
HalpaBlieHHAs TPUYHMHHO-CIIEACTBEHHAS
CBSI3b B JIONITOCPOYHOM MEPCTIEKTUBE U OJI-
HOHAIpaBIICHHAS IPHYMHHO-CIIEICTBEHHAS
CBSI3b OT MOTPEOJIEHUS NEKTPOIHEPTHH
K 9KOHOMHUYECKOMY POCTY B KpaTKOCpPOU-
HOH NEPCIIEKTUBE.

Psin yueHsIX TIpoBeNM HCCIenoBaHUE
Ha TIpUMepe OTACNBHOM CTpaHbl, 9TOOBI Hail-
TH IPHYUHHYTO CBSA3b MEXITY ITOTPEOICHUEM
SHEPTHU U SKOHOMUYECKHUM POCTOM.

Azlina et al. [14] paccmarpuBaroT u-
HAMUYECKYIO B3aUMOCBSI3b MEXIY J10XO-
JIOM, TTIOTpeOJICHUEM SHEPTHH U BEIOpOCaMH
yraekucioro rasa (CO,) B Manaisuu ¢ uc-
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MOJIb30BAaHUEM JaHHBIX BPEMEHHBIX PSIOB
B nepuon ¢ 1975 mo 2011 . PesynbTaTs
TecTa Ha IPUYNHHO-CIEICTBEHHYIO CBS3b
no I'peifHKxepy NoKa3bIBaloOT, UTO CBS3b
mesxy oobemom BBII u BeiGpocamu CO,
OJITHOHAIpaBJICHHAS.

Payne [15] ucnone3yet ronoBsle JaH-
Hele CIIIA 3a nepuon ¢ 1949 mo 2006 1.
JUTSL CPAaBHEHUS TIPUINHHO-CIIECTBEHHOMN
CBSI3W MEXKIy TOTpeOIeHrneM BO300HOBIIS-
€MOH M HEBO300OHOBIIIEMON PHEPTUH U Pe-
anbHbIM BBII cooTBeTcTBEeHHO. YUunTHIBas
pasMep BBHIOOPKH HCCIEAOBAHMS, TECTHI
npuurHHOCTH Tona — IMaMOTO NOKa3bI-
BalOT OTCYTCTBHE MPUIUHHO-CIIEICTBEHHOM
CBSI3M MEX Ty ITOTpeOJIeHHEM BO30OHOBIIsE-
MOH WJIM HEBO30OHOBIISIEMOI SHEPTUH U pe-
anbHeIM BBIIL, uTO moaTBepkaaeT rumnote-
3y HEHTpPaIbHOCTH.

Payne [16] amamusupyeT pasnud-
HbIE TUTIOTE3bI, CBSI3aHHBIC C MPUYUHHO-
CJIEICTBEHHON CBS3bI0 MEXAY MOTpediie-
HUEM 3JIEKTPOIHEPTUH U SKOHOMUYECKUM
POCTOM M MPUBOJIUT MOAPOOHBIA 0030p
SMIUPHUUYECKON JTUTEPATYPHl, CBSI3aHHBIH
C IPOBEIEHUEM ONPOCOB. Pe3ynbTaThl
10 KOHKPETHBIM OIPOIICHHBIM CTpaHaM
TTOKa3bIBAOT, 9TO 31,15 % u3 HUX mommep-
JKaJIl TUIIOTE3Y HEUTPaIbHOCTH.

Wang et al. [17] oOnapyxeHa
MPUYMHHO-CIIE/ICTBEHHAs CBS3b, CBS3aH-
Has ¢ MOTpeOJIeHuEeM IHEPTUU U POCTOM
skoHOoMUKH B Kutae. IIpu aTOM Hcnons3o-
BaJICsl OTHOCUTENILHO HOBBIM METOJl MHOTO-
MEpPHOW KOMHTETPALIH.

Ohlan [18] ananu3upyet BIUsIHUE UC-
MOJIb30BaHMUs BO30OHOBIISIEMBIX U HEBO300-
HOBJISIEMBIX HCTOYHHKOB HEPTUH Ha KO-
HOMHYECKUNA pocT B MHIMM B paMKax
CTPYKTYpPBI OTPEOJICHUSI IHEPTUU U PO-
cra 3a nepuona 1971-2012 rr. ¢ ucnosb-
30BaHHEM MHOTOMEPHON MOJEIH, B KOTO-
POH OTKPBITOCTH TOPTOBIH U (PHHAHCOBOE
pa3BUTHE BKJIIOUYEHBI B KAYECTBE JIOMOJI-
HUTEJBHBIX TIEPEMEHHBIX. DMIIUPHUECKHE
JaHHBIE MOATBEPKAAIOT CYIIECTBOBAaHHUE
JOJTOCPOYHBIX PABHOBECHBIX OTHOILICHHUH

MEXIy KOHKYPHUPYIOLUIUMHU MepeMEHHbI-
MU. Pe3yibTaTel MOKa3bIBaIOT, UTO TOTpE-
OlieHre HEBO30OHOBISIEMBIX UCTOYHHUKOB
SHEPTUH B JOJTOCPOYHON TMEpPCIEeKTHRE
OKa3bIBAET CYIIECTBEHHOE MOJIOKHUTEITEHOE
BJIIMSHUE HA 3KOHOMHUUYECKUH pocT MHanu.

Caraiani et al. [19] uccnenyiot
MIPUYNHHO-CIIEJICTBEHHBIE CBA3U MEXIY
norpebnenuem suepruu 1 BBII B koHTEK-
CTE Pa3BUBAOIINXCS EBPOIEHCKUAX CTPaH,
oxBaTbeiBatromue nepuon 1980-2013 rr.
OMIMPHUYECKOE UCCIIEN0BAHUE NTOKA3bIBAET
HEOJJHO3HAuHbIE pe3yabTaThl. CylecTByeT
OanaHc B IOATBEPKICHUH TUTIOTE3 COXPa-
HEHUs, POCTa U HEUTPaJIbHOCTH.

B pa3Buthix cTpaHax ObLTO MpemIpH-
HSTO JOBOJIBHO 3HAYUTENHHOE KOJHYe-
CTBO SMIIUPUYECKUX HUCCIEAOBAHUN IJIS
JEMOHCTPALIMH CBSI3M MEXIy MoTpediie-
HUEM 3HEPTruu U SKOHOMUYECKHM POCTOM.

Belke et al. [20] paccMaTpuBaroT 10J1-
TOCPOYHYIO B3aMMOCBS3b MEXKIy MoTpedie-
HUEM 3Hepruu 1 peaibHbiM BBII, Bkmtouas
LEHbl Ha YHEPTrOHOCUTENH, AJs 25 cTpaH
O3CP ¢ 1981 nmo 2007 r. [lony4yeHHblIe
pe3yibTaThl MOKa3aJii, YTO MOTPEOICHNE
SHEPTUM HE3JIaCTUYHO MO meHe. TecThl
Ha MPUYWHHO-CJIEACTBEHHYIO CBA3b yKa-
3alM Ha HaJlW4ue JBYHaIpaBICHHOM
MPUYMHHO-CIIECTBEHHON CBSA3M MEXAY MO-
TpeOIeHrEM PHEPTHH U DIKOHOMHUYECKHM
pocToMm.

Magazzino [21] aHanu3upyeT B3au-
MOCBSI3b MEXIY 9KOHOMHYECKUM POCTOM,
HMCTIOIB30BaHUEM JYHEPTHH W BHIOpOCa-
mu yraekucnoro rasa (CO,) B Uspanie
3a nepuon 1971-2006 rr. Pe3ynbpraThl
MIPUYMHHO-CIIEACTBEHHOMN CBSA3U MOKAa3bl-
BAIOT, YTO PEAIbHBIN BaJlOBON BHYTPEH-
Huit npoaykt (BBII) BiuseT kak Ha moTpe-
Onenue sHeprum, Tak u Ha BEIOpocsl CO,.
Paznoxenue aucnepcuu omMOOK IPOTHO-
3a CBUIETENBCTBYET O TOM, YTO OIINOKH
peansHOro BBII Ha nymry HaceseHus B oc-
HOBHOM CBSI3aHBI C HEOTPEIETIEHHOCTHIO
camoro BBII, Torma kak ommoOK# B IIpo-
THO3WPOBAHHUH IHEPTOMOTPEOICHUS U BbI-
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6pocoB CO, 4yBCTBUTENBHEI K HAPYIIECHH-
SIM B JIBYyX IPYTUX YPaBHCHHUSX.

Narayan & Smyth [22] nnsa crpan
Bomnpmoit cemepku oOHAPYKHUIIN, 9TO OJI-
HOCTOPOHHSSI IPUYMHHO-CIICICTBEHHAS
CBA3b cyllecTBOBaja B nepuoxa ¢ 1972
o 2002 1. Mex gy moTpeOieHrneM SHEprun
¥ POCTOM BAJIOBOTO BHYTPEHHETO MPOIYyK-
ta (BBII).

Apergis & Payne [23] mpoBenu KoM-
IIJIEKCHOE MCCJIEJ0BaHUE Ha IoKa3aTe-
JsxX mectu ctpal LlenTpansHolt AMepukn
3a nepuon ¢ 1971 mo 2004 r. ABTOpEI
NPUILTA K BBIBOLLY, YTO OLIyTHMAsi OJHO-
HaIpaBJICHHAs IPUYUHHO-CIIE/ICTBEHHAS
CBSI3b CYILECTBYET MEXKIY NMOTpeOIeHUEM
SHEPTUH U peasIbHBIM 00bEMOM NPOU3BOI-
CTBa.

Mohammad & Parvaresh [24] noka-
3al CyIIECTBOBAaHNE KaK J0JITOCPOYHOM,
TaK ¥ KPaTKOCPOYHOU JTUHAMHKH MEXK-
Iy OTpeOIeHNueM SHEPTUH U IPOU3BO-
CTBOM B 14 cTpaHax — 3Kcroprepax Hed-
TU. VX pe3ynbpTaT MOATBEPAUI HATMUHE
MIPUYMHHO-CIIEICTBEHHON CBSA3M MEXAY MO~
TpeOJIeHHEeM HEPTHH M SKOHOMHYECKUM
pocToM 3a mepuos ucciemaoBanus ¢ 1980
mo 2007 .

Psn myOnukanmii moCBsIeH BIMSHAIO
35IeKTponoTpedieHus B o0padaTrIBaroLei
MIPOMBILIUIEHHOCTH Ha 00beM NMPOU3BOJ-
CTBa WJIM Ha BaJOBOM BHYTPEHHUI MpoO-
nykT (BBII).

Ugwoke et al. [25] paccmaTpuBa-
0T BIMSIHUE MTOTPEOICHUS BJIEKTPO3HED-
UM Ha 00beM mpousBozcTBa B Hurepuun
¢ 1980 o 2021 r. beun npoBeneHsl pas3-
JUYHBIE TUATHOCTUYECKUE TECTHI, BKITIO-
YaoIUe ONICcaTeNIbHYI0 CTATUCTHKY, KOp-
pesaLuIo, TECT Ha €AMHUYHBIA KOPEHbD.
IIponenypa ananusa MoIenu ¢ pacmpene-
neHHbpiMu naramMu (ARDL) mokaszana, 4ro
B JOJITOCPOYHOH MEPCHEKTUBE TPYA, Karu-
TaJ U MOTPEOJICHUE AICKTPOIHEPTUU SIB-
JISIFOTCSL €IMHCTBEHHBIMH TIEPEMEHHBIMH,
OIpEeNeAMUMU 00beM MPOU3BOJICTBA
B Hurepuu. Kpome Toro, B kpaTkocpou-

HOU MEepPCHEeKTHBE IepEMEHHBIMH, OTIpe/ie-
JSIOMIMMU BBITYCK MPOAYKINHU B 00pada-
THIBAIOIICH MTPOMBIIIJICHHOCTH, SIBIISFOTCS
MOTpeOICHUE DIIEKTPOIHEPTUH, TPY, Ba-
JIOBOE HAKOIUICHWE OCHOBHOTO KamuTasa
U IIPOU3BOJICTBO 3JIEKTPOIHEPIUH.

PazHooOpa3ue rumores M MpoTHUBOpPE-
YUBOCTbH PE3YJHTATOB SMIUPUIECKUX HC-
CJIEIOBaHUN OOBSICHSIOTCS CIOKHOCTHIO
Y MHOTOTPAHHOCTBIO ()aKTOPOB, BIIHSIO-
NIMX Ha JUHAMUKY SJICKTPONOTPeOICHUS
Y SKOHOMHYECKHUH POCT.

Cpean OCHOBHBIX (PaKTOPOB MOXKHO
BBIJICJIUTH YPOBEHBb Pa3BUTUS SKOHOMHKH
HCCIIeyeMOT0 PETHOHA U Ka9eCTBO KHU3HU
ero HaceJeHus1, reorpaduyeckoe Mojaoxe-
HUE, TEMIIbl HHBECTUIIMOHHON JeATebHO-
CTH, 001Iasi JHEPrOEMKOCTh NMPOU3BOJICTB,
XapaxkTep MPOBOAMMON 3KOHOMHYECKON
MOJINTUKH, OCTPOTA DKOJIOTUYECKUX TIPO-
Onem.

NMeHHO mO3TOMY CXOXXHE, Ha mep-
BBIA B3TIISIA, IO IPOMBIILIICHHOMY TIO-
TEHIMaJly CTPaHbl U PETHOHBI MOTYT OT-
JIUYaThCsl MPUYMHHO-CIEJCTBEHHBIMH
CBSI3IMH MEXK]Ly IKOHOMUYECKHM POCTOM
Y IPOMBIIIUICHHBIM DJIEKTPONOTPEOIeHU-
eM. ViMeHHO moo0Hoe pa3inine paccMo-
TPEHO B MpeyiaraeMoi paboTte Ha mpuMepe
CeepaitoBckoii u YensOuHCKoii o01acTe.

3. MeTop 1 aaHHbIE

uccneposaHusa

Ji1s1 BBISIBIICHYSI IPUYUHHHO-CIICACTBEH-
HBIX JIONTOCPOYHBIX M KPATKOCPOYHBIX B3a-
MMOCBSI3€ MEXKY MTPOMBIIUICHHBIM 3JICK-
TPONOTPEOICHUEM U YKOHOMUYECKHM
poctoMm B CBepuioBcKoit n YensiOnHCKO#
00JIaCTSIX MCIOJIB3YETCSI IKOHOMETpUYE-
CKHMH MOJX0JI, OCHOBAHHBIN Ha UCIIOJIL30-
BaHUM MOJIEJIel aBTOPETrPEeCCHH U pacmpe-
nenenHoro yara (ARDL), npeanosxeHHbIH
Pesaran et al. [26].

OCHOBHOE JJOCTOMHCTBO 3TOT0 METOA,
HA3bIBAEMOT'0 METOJIOM TECTHPOBAHHUS T'pa-
UL (Bounds testing approaches), 3aKitto-
4aeTcsi B TOM, YTO TOT MOJIXOJ, ONpee-
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JSIONIMNA HaTM4Kie KOUHTETPAMd MEXKIY
psAIamMH, MOKHO MTPUMEHSATH K BPEMEHHBIM
psiiaM HE3aBHCUMO OT TOTO, SIBJISIFOTCS JIX
OHU CTaIlMOHAPHBIMH (MHTETPUPOBAHHOCTH
HyneBoro nopsaka 1(0)), HecrarmoHapHbI-
MH (MHTETPUPOBAHHOCTH IEPBOTO HOPSAKA
1(1)) unu B3aMMHO KOMHTETPUPOBAHHBIMH.
Jeno B TOM, 4TO BCEe paHee MPUMEHSI-
€MbI€ METOJIbI B IIPENBIYIIHX UCCIIEN0Ba-
HHSX B OCHOBHOM OBUIH COCPEIOTOYEHBI
Ha ClIy4dasX, KOTJa OCHOBHBIEC TIEPEMEH-
HBIE SIBJISIICH MHTEIPUPOBAaHHBIMH Tepe-
MEHHBIMH TIEPBOTO MOpsAKa. BeisBieHue
JAHHOTO BHJIa HECTAIIMOHAPHOCTH BPEMEH-
HBIX PSJIOB IPOBOJIUTCS C UCTIOIB30BAHIEM
TECTOB HA HAJIMYHE B PANAX €AUHUTHOTO
kopHs. [Ipu nccrnegoBaHWM pernoHalb-
HBIX BPEMEHHBIX PSIOB JaHHbIE TECTHI 00-
Jagar0T MajJold MOLIHOCTBIO BBUIY TOTO,
YTO 3TH PAABI, KaK MPABUIO, OYEHb KOPOT-
KHE M3-32 OTCYTCTBHSI KBAPTAIbLHBIX PEru-
OHaJIBHBIX MOKazaTesnel. [lorTomMy ucob-
30BaHHE METOJ]a TECTHPOBAHUS TPAHUI]
SIBJISIETCS] HE3aMEHUMbBIM UMEHHO MPH HC-
CIIEZIOBAaHUN PETHMOHATIBHBIX MPOOJIEM.
[Mpennaraemblii TecT OasupyeTcs
Ha CTaH/IAPTHBIX METOJIAX CTATHCTHYECKON
MMPOBEPKH THUIOTE3, OCHOBAHHBIX Ha pac-
npenenennn Oumepa u CThIOIEHTa U UC-
MOJIB3YEMBIX [UIS IPOBEPKH 3HAYUMOCTH
JIarHPOBAHHBIX YPOBHEW MEPEMEHHBIX B OA-

HOMEPHOM PaBHOBECHOM MEXaHHU3ME KOp-
peKIuu.

Nmeercst nBa Habopa acHMIITOTHYE-
CKMX KpUTHUYECKUX 3HAUEHUU: OJIUH, KO-
JIa BCE PETPECCOPHI ABIISIOTCSA YUCTO HECTA-
uroHapHeiMH 1(1), 1 Apyroi, ecim Bce OHU
yrcto craronapusie [(0). Dty aBa Habopa
KPUTHUCCKUX 3HAYCHHU 00pa3yIoT nuarna-
30H, OXBaTHIBAIOIINI BCE BO3MOYKHEIE KITac-
cu(UKaIlU PETPeccoOpoB HA YHCTO CTAIIH-
oHapuseie 1(O), yncTto HecTaMOHApPHBIE
I(1) nnu B3aMMHO KOWMHTETPUPOBAaHHbBIE.
COOTBETCTBEHHO, MPEAIAraloTCs pa3iny-
HEIE MPOIIEAYPHI IPOBEPKHU TPAHHI] TOTO
JUarma3oHa.

UccnenoBanue NpUYMHHOCTH MEXIY
HCCIIENyEMbIMH MOKA3aTEIsIMU B KPATKO-
CPOYHOM MEPUOAE AHATU3UPOBAIOCH C IO-
MOIIIBIO CTAHJAPTHOTO TecTa ['peitHmxepa.
BrisiBeHne A0JarocpoyHON NPUYMHHOCTH
MPOBOJIMIIOCK TTOcpeicTBOM TecTa Toda &
Yamomoto [27].

AHanuszupyeMmble mnokKa3aTe-
nu (tabn. 1) momydeHbl Ha oQHUIIMATE-
HoM cailte Poccrara. UccnenoBanuce
BPEMEHHBIE PSI/IBI TOJOBBIX JAHHBIX 3 I1e-
prox ¢ 2000 mo 2020 1. st CBepATIOBCKOMA
n UensOunckoii obmacreil. Mcnonp3oBanne
TOJIOBBIX TAHHBIX 00YCIIOBJICHO OTCYTCTBH-
eM O(QUINATEHOW KBAPTAILHOW CTaTHCTH-
KU JIJIs1 UICCIIETyEMBIX MTOKa3aTeIe.

Tabnuua 1. NMepeyeHb Noka3aTenen, UCNOb3yYeMbiX Al CPABHUTENbHOMO
aHanusa ansa Ceepanosckon n YensbuHckom obnacten

Table 1. List of indicators used for comparative analysis for the Sverdlovsk and

Chelyabinsk regions

Iloka3arens O06o03HayeHne
O0beM MPOMBIIIEHHOTO ITPOU3BOJCTBA, MJIH. PYO. pr_pr
TeMmI 5KOHOMHUYECKOTO POcTa, % Irost
CpenHerozioBble JEHEKHbIE JOXO/IbI Ha JyIy HACEIEHHUsI, ThIC. pYO. dox
CpenHeronoBasi YUCICHHOCTD 3aHATHIX, THIC. YEII. Zan
[ToTpebenue 3MEKTPOIHEPTUH B TPOMBIIIIICHHOCTH, ThIC. KBT-4ac elektr

Hcmounuk: cocTaBlIeHO aBTOpaMu.
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AHanu3 onucaTenbHON CTaTUCTUKHU
BPEMEHHBIX PsI/IOB MOKa3ajl JOCTaTOYHO
OoJipIIMe CTaHAAPTHBIE OTKIOHEHUS Iie-
peMeHHBIX. [I09TOMy BpeMEeHHBIE PsIbI
MokaszaTesyiell mpeoOpa3oBEIBAIICH B €CTe-
CTBEHHYIO JIOTapU(PMHUUECKYI0 (HOopMy
(c mOMOIIBIO HATYPAIBHOTO JOTapu(Mma).
JlenexHble 0X0ABl Ha IyIy HacelIeHHs
1 00beM TPOMBINIIEHHOTO MPOU3BOJI-
CTBA PACCUMUTHIBAIIUCEH B OCTOSHHBIX LE-
Hax 2000 r. Temn 3KOHOMHYECKOTI'O poCTa
OIpeNensuIcs KaK TEMIT POCTa pPeaIbHOro
BaJIOBOTO perHoHaNbHOTO mpoaykra (BPIT).

4. Pe3ynbTaTbl MCCNEA0BaHUA

Jns BpIGOpa COOTBETCTBYIOMINX
crerupruKanuii YJKOHOMETPUIECKUX MO-
Jlesiell JOITOCPOYHON 3aBUCUMOCTH MPO-
MBIIUIEHHOTO AJIEKTPOTIOTPEOIEHUS OT CO-
OTBETCTBYIOIIUX PErPECCOPOB HEOOXOIMMO
MIPOBECTU KOPPEISIUOHHBIN aHaIU3 UCCe-
AYCMBIX MEPEMCHHBIX IJIA CPAaBHUBACMbBIX
PETHOHOB.

B tabn. 2 u 3 mpuBeaeHB MaTpH-
1Bl KOPPEISIMUNA MEXAY HCCIETyeMbI-
MH TiepeMeHHbIMU st CBEpIIOBCKOM
n YensOuHCKOM 00IacTel.

Tabnuua 2. MaTpuua Koppensauuin Mexxay aHanMsmpyemMbiM1 NepeMeHHbIMU

CseppnoBcKou 0bnactu

Table 2. Matrix of correlations between the analyzed variables

of the Sverdlovsk region

elektr Irost zan dox pr_pr
elektr 1.0000
lrost 0.6945 1.0000
zan 0.1228 —-0.0366 1.0000
dox —-0.2993 —-0.1979 0.5215 1.0000
pr_pr —0.0881 —0.0745 0.2500 0.8170 1.0000

Hcemounuk: cocTaBieHO aBTOpaMu.

Tabnuua 3. MaTpuua Koppenauuii Mexxay aHanmsmpyeMbiMy NepeMeHHbIMU

YenabuHckom obnacTtu

Table 3. Correlation matrix between analyzed variables Chelyabinsk region

elektr Irost zan dox pr_pr
elektr 1.0000
lrost —0.0845 1.0000
zan 0.9030 —-0.2041 1.0000
dox 0.7393 —-0.3467 0.7948 1.0000
pr_pr 0.8666 —-0.0306 0.4771 0.7081 1.0000

Hcemounuk: cocTaBieHO aBTOpaMu.
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AHanu3 TabnuI MOKa3bIBaeT JOCTa-
TOYHO CHJIBHYIO KOPPEISILNIO MEXIY JJIeK-
TPONOTPEOIICHUEM U TEMIIOM SKOHOMUYE-
CKOTO POCTa M OY€Hb CTIa0yr0 KOPPEISIIHIO
MEXAY dJEKTPOnoTpedbieHnemM, 00beMoM
MIPOMBIIJICHHOTO MTPOU3BOJICTBA, YHUCIICH-
HOCTBIO 3aHSTHIX M CPEAHEIYILIEBBIM ACHEX-
HBIM JIOXOI0M HacesieHHs B CBepATIOBCKOI
oOactu. Hanporug, mis YensOuHCKo# 00-
JIACTH HAOIIIOJaeTCsl CHITbHAS KOPPEISINs
MEXAY dJEKTPOnoTpedieHneM, 00beMoM
MIPOMBIIJICHHOTO MPOU3BOJICTBA, YHUCIICH-
HOCTBIO 3aHSTHIX M CPEAHEIYILIEBBIM ACHEX-
HBIM JIOXOJIOM HaCEJICHHSI.

Hcxons U3 TeCTOB Ha MYJIBTHKOJUIH-
HEapHOCTH, aBTOKOPPEISIIHIO OCTATKOB
1 TeTePOCKEaCTUIHOCTh, BHIOPAaHBI CO-
OTBETCTBYIOLIUE CIIEUU(PUKALNHA IKOHO-
METPHUYECKUX MOJENeH JOATOCPOYHON
3aBHCHMOCTH MPOMBIIIICHHOTO 3JIEKTPO-
MOTpeOIIeHNUsT OT COOTBETCTBYIOIIHUX pe-
rpeccopoB. OCOOEHHO BakKe€H B KOHTEK-
cte ucnonb3oBanna ARDL-Monenent tect
Ha aBTOKOPPEJIALMIO OCTaTKOB, TaK Kak
Cpelu perpeccopoB MPUCYTCTBYIOT JIaTH
3aBUCUMON nepeMeHHou. IIpu Hanuuun
ABTOKOPPEJISIIIAN OCTATKOB 3TO TPUBOJIHUT
K HECOCTOSTENFHBIM OI[eHKaM IapaMeTpOB
BCJIE/ICTBHE DHJOTEHHOCTH.

Hns CepasioBckoil obaacTtu ypaBHe-
HHUE MOZETH JOJTOCPOYHON 3aBUCHMOCTH
BBITJISIAT CIIEAYIOIUM 00pa3oMm:

elektr, = const + B,lrost, +¢,,

(1

Te OCTaTKU €, HOPMAJbHBI U yJIOBJIETBO-
PAIOT YCIOBUSAM KJIACCUYECKOW JIMHEUHOU
perpeccumu.

Jns YensiOnHCKO#M 001acTH aHaJI0THY-
HOE YpaBHEHHUE MOJIENH JOIATOCPOYHOU 3a-
BHCHMOCTH 3aIIUCHIBAETCS B BUJIE:

elektr, = const _1+

2

+o,pr_ pr.+ao,zan, +¢.

s mepexona ot ypasHeHHH (1) 1 (2)
K YpaBHEHUsIM cOoOTBeTcTBYIOmUX ARDL-

MoJieJIei HE0OXOAMMO OTIPEICIUTE ITHHY
nara perpeccopoB. [nuHa nara perpecco-
POB OIICHHBAJIACh C MMOMOMIBIO CTAHIAPT-
HBIX OOIIETIPUHATHIX HH(OOPMAITHOHHBIX
kputepueB Akaike (AIC) m Schwartz
Bayesian Criteria (SBC). B pesynbra-
te s CBepAJIOBCKOUM 0o0nacTu BhIOpa-
Ha monenbs ARDL (1,1) (ypaBHenue 3),
a st YenssOMHCKOM 00acTu — MOJAEINb
ARDL(2,2,2) (ypaBHeHHE 4).

elektr, = const _ 2+

3)

1
+ v,elektr, | + SZerostH. +€&,
i=0

elektr, = const _3 +

2 2
+ YZZelektrH. + 832171’_17’”,4 + (4
i=1 i=0

2

3

+ 64Zzan,_i +¢;.
i=0

[Toce BBIOOpa COOTBETCTBYIOMIUX
cnenuduranmii st ARDL-Moneneii 1Byx
o0JacTeli MPUMEHSUICS SKOHOMETPHUYCCKUN
MOJX0JI, OCHOBAHHBIH Ha METOJIC TECTH-
POBaHUS IPaHUI] MOJIEJICH aBTOPErPECCHH
u pactpenenennoro jara (ARDL), ompe-
JENSFOIUNA HATMIie KOWHTETPAI[IN MeX-
Iy UCCIIETlyeMbIMH BPEMEHHBIMU PsIaMU
(ypasuenus (1) u (2)).

CooTBeTcTBYOIIas F-CTaTUCTHKA KO-
HWHTErpalMoHHOro ananusa (tabdji. 4) Ha-
XOJIUTCS BBIIIE BEpXHEW KPUTUUECKOU Ipa-
HUIIBI, CIIEIOBATENIHHO, HyJIEBas THIIOTe3a
00 OTCYTCTBHU KOMHTEIPAllUN OTBEPTraeTCs.

Tabnuua 4. Pe3ynbTaTbl rpaHUYHOIO
Tecta Pesaran [26]

Table 4. Pesaran boundary

test results [26]
O6nacth CeepanoBckasi YensOuHCKast
F-cratucruka 13,23%%* 14,34***

Ipumeuanue: *** cOOTBETCTBYET YPOBHIO
3naunmoctu 0,01.

Hcmounuk: cOCTaBICHO aBTOpaMHu.
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Takum 00pa3oM MeXIy BpEMEHHBI-
MU psgaMu B ypaBHeHusx (1) u (2) cy-
[IeCTBYET KOUHTETPAIHs, TO €CTh JIOJTO-
CpOYHas B3aUMOCBsI3b. BaxxHbIM (hakTOM
ABJIIETCS TAKXKE TO, YTO B OLIEHKAX 000-
ux ypaBHeHuil (3) u (4) OTCYyTCTBYET aBTO-
KOPPEJALHS OCTAaTKOB, YTO TIOATBEPIKICHO
nocpencTBoM TectoB JlapOuHa — YoTcoHa
u boiima — l'ondpu. TectupoBanue ore-
HOK 3THX ypaBHEHMH Ha HaJu4ue reTepo-
CKEIAaCTMYHOCTHU C IIOMOLIBIO TecTa YaiTa
TaKKe M0Ka3ajo ee OTCYTCTBHE.

Hannune oOHapyXeHHOH KOMHTErpa-
MU TIO3BOJISIET KOHBEPTHPOBATH YpaB-
Henus (3), (4) B ypaBHeHHUSI MOJENH KOP-
peknnu ommbok (ECM), mo3Bosstomue
OLIEHUTH KPaTKOCPOYHBIE U IOJTOCPOYHBIE
3¢ dexTr MeXay nepeMeHHbIME [28, 29].
s CeepasioBekoit o6mactu mojens ECM
UMEeT BHI;

Aelektr, = const _2 +
+ 8,Alrost, + \EC,_, +¢.,

)

a u1s1 YensOMHCKOM 001acTH aHAJIOrHYHAs
MOJIENb BBITJISIUT TaK:

Aelektr, = const _3+

1
+v,Aelektr, | +8,) pr_pr. + (6)

i=0

1
+8, Y zan_ + MEC,, +¢,.

B ypasaenusx (5), (6) omepatop A
XapaKTePHU3yeT Pa3HOCTh NMEPEMEHHBIX TIep-
BOTO MOPSIIKA, MapaMeTpbl A, A, XapakTe-
PHU3YIOT CKOPOCTh KOPPEKITH 3aBHCUMOM
MEPEeMEHHOM K JIOJITOCPOYHOMY PaBHOBEC-
HOMY COCTOSTHUIO. UeM Oolbllie 3TH mapa-
METpPBI, TEM CHUJIbHEE OTKIUK 3aBUCUMOM
MEPEMEHHOM (B IaHHOM CJTydae 3JICKTPOIIO-
TpeOJICHNs ) Ha OTKIIOHCHHUE OT JI0JITOCPOY-
HOTO PaBHOBECHS B MPEIBIAYIIEM IIEPUOIE.
OTH mapaMeTpsl 0XKUAAI0TCS 3HAYUMBIMH
Y OTPHIIATEITHHBIMH.

[Tepemennass EC, | XapaxTepu3y-
€T JOJITOCPOYHOE PAaBHOBECHOE COCTOSI-
nue 11 CBepanoBekoi odmactu: EC, | =
= elektr,  — const — Blost, . COOTBETCTBEHHO,
EC}, xapakTepu3yeT JI0JTOCPOUHOE PaBHO-
BecHOe cocTosiHue uts YensOuHckol obmac-
m: EC) = elektr, — const_1 —opr_pr, —
—ozan, .

Pe3yapTaThl OLEHKH IapaMeTpPOB
ypaBHEeHHUs Koppekiuu omunook (ECM)
METOJIOM MaKCHMAaJIbHOTO MPaBIOTOA0-
ous mist CBepUTOBCKON 00J1acTH MpUBE-
IIeHBI B Ta0II. 5.

Pesynbratel onieHku (Tadm. 5) mo3Bo-
JIAIOT CZENaTh BBIBOJ O HAIMYUH JIOJITO-
CPOYHOH CBSI3M MEXIy TEMIIOM SKOHOMH-
YECKOT0 POCTa W DIEKTPONOTpeOIeHuEM
B CBep/UTOBCKOI 00acTr. Y paBHEHUE JI01-
TOCPOYHOH CBSI3U 3aITUCHIBACTCS B BHJIE!

i=0 elektr, =7.368 +1.303/rost, +¢,.  (7)
Tabnuvua S. Pe3ynbTaTbl OLEHKM NapaMeTpoB YpaBHEHUSA KOPPEKLUn
ownbok (5) pns Ceepanosckoii obnactu
Table 5. Results of estimating the parameters of the error correction
equation (5) for the Sverdlovsk region
D.elektr Coef. Std. Err. t P>t [95 % Conf.| Interval]

ADJ

elektr

L1. —-0.4061 0.1304 —3.1100 0.007 —0.6827 —-0.1295
LR

Irost
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OKOH4aHWe Tabn. 5

D.elektr Coef. Std. Err. t P>t [95 % Conf.| Interval]
LI 1.3033 0.4428 2.9400 0.010 0.3645 2.2421
_cons 7.3680 0.0208 354.19 0.000 7.3239 7.4121
SR
Irost
DI. 0.2900 0.0776 373 0.002 0.1254 0.4546

Hcmounuk: coCTaBICHO aBTOpaMHu.

Takum o6pazom, B IOJITOCPOYHOM
MepHOAE yBEINUCHNE TEMIIOB POCTa KO-
HoMmukH CBepioBckoi obmactu Ha 1 %
JIOJDKHO YBEIUYUBATH IMPOMBIIUICHHOE
anekrpornorpedienue Ha 1,3 %. [lapametp
A, XapaKTepu3yLHnil CKOPOCTh KOPPEK-
LUU AJIEKTPONOTPEOICHHS K AOIATOCPOY-
HOMY PaBHOBECHOMY COCTOSIHHIO, OTpH-
nareneH u pasen —0,406. [Tapamerp 0,
B ypaBHEHUH (5), XapaKTepHU3yIOUINii Kpa-
TKOCPOUYHYIO CBSI3b MEXXIY N3MEHEHHE TEM-
I1a pocTa B TEKyIIEM IEPUOAE U U3MEHe-
HHUEM 3JIEKTPONOTPEOJICHUSI B 3TOM XK€
nepuoze, paseH 0,29. Bce mapamerps! sB-
JISIIOTCA CYIIECTBEHHBIMU TP YPOBHE 3Ha-
yumoctu 0,01.

MexaHu3M KOPPEKIHUU OIHOOK
Ha npumepe moaeian CBepaoBCcKoi 00-
JIACTU BBITVISIAUT CIEIYIOLUIUM 00pa3oM.
Ucxons u3 ypaBuenus (7), npu gomyuie-

HUH TOBBIIIEHUS TeMIa SKOHOMUYECKOTO
pocta B MoMeHT Bpemenu (¢ — 1) Ha 1 %,
a 2JIEKTPONOTPEOICHUS B IPOMBIIIICHHOM
cekrope Oosiee yem Ha 1,303 % Bo3HMKaeT
MOJIOKUTENIbHBIH IIOK.

CornacHo ypaBHeHHIO (5) mMomenn
KOPPEKLUH OIUOOK MepEeMEHHAs IEKTPO-
notpebiieHne MoABEPraeTcsi KOPPEKTUPOB-
Ke B HY’KHOM HalpaBJIeHUH CO CKOPOCTEIO,
XapakTepuzyemMoi KodpHUIIUEHTOM KOp-
pextupoBku A =0,406 nepen xounTerpa-
IIMOHHBIM COOTHOIIeHHeM B Mozenn EC, .
[Ipu 5TOM 9yeMm Gosblie 3HaYEHUE ITOTO KO-
s¢¢unmenta, TeM O0JbIIE CKOPOCTh KOP-
PEeKTUPOBKHU. B pesyibTaTe MexaHu3Ma
KOPPEKIINU TOJI0XHUTEIBHBIN 10K Oyaer
CKOPPEKTHUPOBAH.

Pe3ynbpTaTsl OIEHKHM MapaMeTpoOB
ypaBHEHHsI KOPPEKUHUU OMMOOK (6) s
UYenssOnHCKOW 00JIaCTH MPUBEJICHBI B Ta0M. 6.

Tabnuua 6. PeaynbTaThbl OLEHKM NapaMETPOB YPaBHEHUSI KOPPEKLUMU

owubok (6) ana YensbuHckon obnactu

Table 6. Results of estimating the parameters of the equation
error correction (6) for the Chelyabinsk region

D.lelektr Coef. Std. Err. t P>t [95 % Conf. | Interval]
ADJ
lelektr
L1. -1.0020 0.2068 —4.84 0.001 -1.4629 —0.5411
LR
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OKoH4YaHVe Tabn. 6

D.lelektr Coef. Std. Err. t P> [95 % Conf.| Interval]

pr_pr def

L1. 0.1549 0.0688 2.25 0.048 0.0014 0.3084
|

zan

L1. 1.4505 0.3056 475 0.001 0.7695 2.1314
|
_cons 1.8464 0.7288 2.53 0.030 0.2225 3.4704
SR

lelektr

LD. 0.7246 0.2231 3.25 0.009 0.2274 1.2218
|

pr_pr def

Dl. 0.1222 0.0725 1.68 0.123 —0.0394 0.2838
LD. —0.1995 0.0773 —2.58 0.027 —-0.3718 —-0.0272
|

zan

DI. 0.8626 0.4702 1.83 0.096 —0.1852 1.9104
LD. —0.8887 0.5835 -1.52 0.159 —2.1889 0.4115

Hcmounuk: coCcTaBiICHO aBTOpaMHu.

IMapametp A, , XapaKTepH3YIONIHIA CKO-
POCTHb KOPPEKITUU DIICKTPOTOTPEOICHUS
K JIOJITOCPOYHOMY PaBHOBECHOMY COCTOSI-
HUIO, OTpunaTesieH u paseH —1,002, To ectb
CKOpOCTh KOppeKIun Jijist YenssOnHcKon 00-
JIACTY MPEBBIIITACT aHATIOTHYHBIN TIOKa3aTelh
s CBepIyIoBCKOit o0nacTu. YpaBHEHHE
JIOJITOCPOYHOM ¢Bsi3u Juts YensiOnHCKo# 00-
JIACTH 3aIMCHIBAETCS B BUIE:

elektr, =1.84+0.155pr _ pr, +
(8)

+ 1.45zan, +&).

Bce mapametpbl B 3TOM ypaBHEHHH SIB-
JSTFOTCS CYIIECTBEHHBIMHU IPH YPOBHE 3HA-
gumocTa 0,05. 13 ananmsa ypaBHeHus (8)

CIIE/IyeT, YTO BIMSTHHUE 3aHSATOCTH HA JJIEK-
TpOTOTpeOIICHHE HAMHOTO ITPEBBIIITACT BIIHS-
HIE 00BeMa MMPOMBIIIUIEHHOTO TIPOM3BO/ICTBA.
B kpaTkocpodyHOM IIaHe M3MEHEHUe
AJIEKTPOTIOTPEOICHHS B TEKYIIEM IEpHO-
JI¢ 3aBUCUT OT aHAJOTHYHOTO M3MCHEHUS
B MpeabIAyIIeM Niepuoie (IpHU YPOBHE 3Ha-
gumoctu 0,01), oT u3MeHeHus: 00beMa po-
n3BoJICTBA (ITpH ypoBHE 3HAUIMOCTH 0,05)
TaKXe B TMPEIBIIyIIeM TIepruoie U OT YhC-
JICHHOCTH 3aHATHIX (IIPU yPOBHE 3HAYUMO-
ctu 0,1) B Texymem nepuoze. M3menenue
o0beMa MPOU3BOACTBA B TEKYIIEM MEPHO-
J€ 1 YUCJIICHHOCTHU 3aHATBIX B IIPEALIAYIIEM
Mepruoje He BIUSET Ha U3MEHEHNE JJIeK-
TPOTOTPEOIIEHMSI B TEKYIIEM NIEproIe.
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Kak yxe oTMeuanoch BbllIe, 0COOCH-
HO BaxkeH Juist Mmojeneit ARDL u koppek-
MM OIIMOOK TECT Ha aBTOKOPPEJSIHIO
0oCTaTKOB. B Tabmn. 7 mpuBencHBI pe3yib-
taThl TecToB Breusch — Godfrey [30, 31]
Ha aBTOKOPPEJISIIIUI0 OCTATKOB ISl IBYX
HCCIeyeMbIX pEerHOHOB. Pe3ynbTaThl Te-
CTOB CBHJICTEIIBCTBYIOT 00 OTCYTCTBHH
ABTOKOPPEJISIIUY I MAKCUMAIbHOTO TIO-
psi/iKa J1ara, paBHBIM €IHHUIE U IBYM (I
YensOuHCKO# 005acTH). AHAIOTHYHO pe-
3yJbTaThl TECTOB YaiiTa [32] cBUIETEINb-
CTBYIOT 00 OTCYTCTBUHU Te€TEPOCKENACTHY-
HOCTH OCTaTKOB.

[IpoBepka cTaOMIBHOCTH OIIEHEHHBIX
K02 PUITMEHTOB ypaBHEHHUH JTOJITOCPOU-
HOH cBs3u (7) — (8) paccMaTpuBaeMBbIX
MOJIeJIel TIPOBOMIIACEH C TIOMOIIBIO TeCTa
CUSUM (kymynsTHBHas CyMMa KBaJpaToB
PEKYpCHUBHBIX ocTaTkoB). [Ipu aToM eciu
KyMYJISITHBHAsI CyMMa KBaJIpaTOB OCTaTKOB
HaxXOJUTCS BHE IUIOMAAH, OTPaHUICHHOM
JIBYMsI KpUTHYECKUMU JTHHHUSIMH, COOTBET-
CTBYIOIIUMH 5 %-My YPOBHIO 3HAYUMOCTH,
TO OIICHUBACMEBIC TTApAMETPHI SBISIOTCS HEe-
CTaOMIIBHBIMU.

PesynbraThl TecTa U ypaBHEHUH MO-
nemn (7) — (8) mpuBeneHs! Ha puc. 1 u 2.
OHU CBHJIETEIBCTBYIOT O CTAOMIIBHOCTH

OLICHEHHBIX KOA((OULINEHTOB YpaBHEHHUH
JOATOCPOYHOH cBs3H Aiisi CBEpIOBCKON
n YensOunckol obnactel.

C momompio Tecta ['peitamkepa [33]
YCTaHOBJIEHO, YTO B KPaTKOCPOUYHOM II€-
pHolie MEXIy U3MEHEHUEM TEMIIOB JKO-
HOMHYECKOT'O pOCTa M U3MEHEHHEM DJIeK-
TPOTOTPEOICHNS B OANH U TOT )K€ MOMEHT
BpeMenn st CBEpAJIOBCKOM 0071acTH Cy-
LIECTBYET ABYXCTOPOHHSS B3aHMOCBS3b.
Jns YensOuHCKOM 00IacTH MEXIy Tepe-
MeHHBIMH Aelektr, , Apr _pr,, Apr _pr, |,
Azan, , Azan, | v n3MeHEHHEM DJIEKTPOIIO-
TpeOeHus B TeKymuii mepuon Aelektr, cy-
MIECTBYET OJTHOCTOPOHHSISI CBSI3b.

Tect Toma — SIMaMoTO moOKa3zall,
yT10 A5 CBepUIOBCKOM 00JaCTH MEXIY
3JEKTpONOTpeOIeHNEeM U TEMIIaMHU HKO-
HOMHYECKOT'0 POCTa CYHIECTBYET B AOJI-
FOCPOYHOM TEPHUOJIE JBYXCTOPOHHSS
cBa3b (1pu ypoBHe 3Haunmoctu 0,1). s
UensOnHCKON 001aCTH MEKITY 00bEeMOM
MPOMBILIJIEHHOT'O TIPOU3BOICTBA, YUCIICH-
HOCTBIO 3aHATOCTH (IPUYMHA) U DIEKTPO-
noTpebaeHnueM (CIeICTBUE) CYIIECTBYET
OJIHOCTOPOHHSISI CBSI3b.

[Mony4yeHHbIe pe3yabTaThl IPHYHMHHO-
CJIEJICTBEHHBIX CBSI3€H MEXAy HCCIedye-
MBIMH TIEPEMEHHBIMH IIPUBEICHBI B Ta0I. 8.

Tabnuua 7. PesynbTaTtbl TectoB Breusch — Godfrey Ha aBToKoppensauuio
ocTtaTkoB gnsa CBepanoBckou u YensabuHckon obnactu

Table 7. Results of Breusch-Godfrey tests for autocorrelation of residuals
for the Sverdlovsk and Chelyabinsk regions

Tect mHOXUTeneH Jlarpanka Ha aBTOKOppessuio octaTkos: HO: 0TCyTcTBUE aBTOKOPPEIISIIIUHI

CaepaioBckas obsacth

YensionHckas 001acTh

Yucao Yucno
Yucmo . Yucno .
CratucTuKa | cTeneHeld | 3HAaYMMOCTh CraTucTHKA | CTeIeHEH | 3HAYMMOCTh
JIaroB JIaroB
CBOOOIBI CBOOOIBI
lags(p) chi2 df Prob>chi2 | lags(p) chi2 df Prob>chi2
1 0.023 1 0.879 1 0.564 1 0.453
2 0.626 2 0.731

Hcmounux: cocTaBIeHO ABTOpaMu.
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Puc. 1. Tect CUSUM Ha cTabunbHOCTb napameTpos Mogdenu (ypasHerue (7))
Figure 1. CUSUM test for stability of model parameters (Equation (7))

Hcmounux: cocTaBIeHO ABTOpaMHu.

Puc. 2. Tect CUSUM Ha cTabunbHOCTb NapameTpos Moaenv (ypasHeHue (8))
Figure 2. CUSUM test for stability of model parameters (Equation (8))

Hcmounuk: cOCTaBICHO aABTOpaMHu.
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Tabnuua 8. Pe3ynbTaTbl KPATKOCPOUHbIX U A0NFOCPOYHbIX MPUYUHHO-
cnepcTBEeHHbIX cBA3en ana Ceepanosckon n YenabuHckom obnacrten

Table 8. Results of short-term and long-term cause-and-effect relationships
for the Sverdlovsk and Chelyabinsk regions

CaepiioBcKas 001acTh

Yensbunckas 001acThb

Kparkocpounast
3aBUCUMOCTH

Jonrocpounas
3aBHCHMOCTD

KpaTtkocpounas
3aBUCUMOCTh

Jonrocpounas
3aBHCUMOCTh

Alrost, <> Aelektr, elektr, <> Irost,

Aelektr, | — Aelektr, | pr _ pr. — elektr,

Apr _ pr, — Aelektr, zan, — elektr,
Apr _ pr, | — Aelektr,
Azan, — Aelektr,

Azan, | —> Aelektr,

Hcmounux: cocTaBIeHO aBTOpaMHu.

5. 06cyxaeHue pesynbTaToB

Takum o0Opazom, paboyast TUIIOTE3a HC-
CJIEIOBAHUS O PA3IUYUU NPUUUHHO-CIIEA-
CTBEHHBIX CBSI3€H MEXIy IPOMBIIIJICHHBIM
JNIEKTPONIOTPEOICHHEM 1 SKOHOMUYECKIM
poctoMm B CBepIoBCKO# 1 UenssOuHCKOM
00JIacTsIX BBUILY HEKOTOPOTO OTIIMYUSI PETH-
OHAJILHBIX (PAKTOPOB (KpOMe TPOMBIIIIIICH-
HOT'O NTOTEHIMANIA) ABJIAETCS JOKa3aHHOM.

Kak y>xe oTMedanoch BBILIE, CXOXUE,
Ha TEePBbI B3I, 10 HIPOMBILIIEHHOMY
MOTEHINAy PErHOHBI MOTYT OTJIMYAThHCS
NPUYUHHO-CIIEICTBEHHBIMH CBSI3SIMU MEXK-
Iy SKOHOMHUYECKHM POCTOM W IIPOMBIIII-
JICHHBIM 3JIeKTpornoTpebnaeHueM. [lannoe
pasnuune paccMOTPEHO B Mpeijarae-
MOH cTaThe Ha npumepe CBepIIOBCKOM
u YensOunckol obnacten.

Cxo0ecTb MPOMBIIIIEHHOTO TTOTEHIIU-
aia 3THX obJacTeil paccMoTpeHa B pado-
tax [34, 35]. B aTux myOGaukamusax moka-
3aHa CHHXPOHHOCTb U3MEHEHUS PEAILHOTO
BPII, peansHOro o6eMa MpOMBILIIIEHHOTO
MIPOU3BOACTBA, PEAILHOM 3apabOTHOM 11a-
TBI ¥ CPEHETYIIEBBIX I0XO/I0B HACEIECHUS
paccMaTpuBaeMbIX 00iacTeil 1 aCHHXPOH-
HOCTh JUHAMHKHU YHCICHHOCTH 3aHITHIX
U CTOMMOCTH OCHOBHBIX (oHI0B. [Ipu 3TOM

B UenssOMHCKOH 001acT M0 CPaBHEHUIO
co CBepITOBCKO# YHCIIEHHOCTD 3aHSATHIX
Oojee cMelIeHa B CEKTOP MPOMBIIUIEHHO-
ro npousBojactBa. [loaToMy 3Ta nepemen-
Hasl ABJISIETCS 3HAYUMOM U1 YenstOnHCKOM
00J1aCTH ¥ KOMHTETPUPOBaHa ¢ 00bEMOM
MIPOMBIIIIJICHHOTO MPOU3BOJICTBA U JICK-
TPOIMOTPEOICHUEM.

Ho cymectByioT eme HeHaOIIO-
JlaeMble MEPEMEHHbIE, TAKUE KaK ypo-
BE€Hb U YCJIOBHUS KU3HEIEATEIbHOCTU
HacelieHUus 3TUX obiyacteil, reorpadu-
YECKOE IMOJIOKECHUE, XapaKTep MPOBOIU-
MOM 3KOHOMHUYECKOM MOJTUTUKH, OCTPOTA
JKOJIOTHYECKHUX MPOOJIEM, KOTOPBIE MO-
ryT NPUBOJIUTH K PA3JIUYUI0 IPUUYUHHO-
CJICICTBEHHBIX CBSI3€H MEXIy paccMaTpH-
BaeMBbIMHU PETHOHAMH.

HecMmoTps Ha TO, 4TO MPOrHO3UpPOBA-
HHE DJICKTPOMOTPEOICHHUS — UCXOTHBINA
ITyHKT CXEMHOT'0 [TPOEKTUPOBAHUS OTPACIIH,
3JIEKTPOIHEPreTHKa, SKOHOMETPUUECKHUE
3aBUCHMOCTH DJIEKTPOTIOTPEOIICHHS IOIITOe
BpeMsI HAXOIWJIMCh Ha niepudepuu 3HEPro-
SKOHOMHYECKHX HCCeoBaHni. Beimaganu
13 TIOJIS 3PEHISI M BCE BOTIPOCHI, CBSI3aHHEIC
C TEXHOJOTHYECKUM MPOTHO3UPOBAHUEM
MOTPEOHOCTH B AIIEKTPOSHEPTHH.
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[TpyyrHBI TAKOTO MOJIOKEHUS CBA3AHBI,
C OJJHOM CTOPOHBI, C MHOTOJIETHUM ILIaTO
B JTUHAMHKE DJICKTPOIIOTPEOIICHUS B OTCYT-
CTBHEM JKECTKOH HEOOXOJMMOCTH CO3IaHHUS
HaJIS)KHBIX MEXaHW3MOB YIIPABICHUS pa3-
BUTHEM OTpaciu — ¢ apyroil. OmpHako obe
STH MPUYUHBI OKa3bIBAIOTCS MPEXOISIIUMHU.
Onu TpeOyIOT BHUMaHUS K ce0e, U3ydeHUsI
U NPAaKTUYECKUX PELICHHH.

CremyeT Takke OTMETHTbH, YTO TIOJIY-
YeHHBIN pe3ynbTaT st CBepUTOBCKOM 00-
JIACTH HaXOJIUTCS B TPEHAE C PE3YIbTaTOM,
MOJTy4YeHHBIM B cTaThe [S5] mis Poccuiickoit
denepanuu.

HpyxunuH u 1p. [S] Ha OCHOBE MYJTb-
TUTUTUKATUBHBIX ABYX(aKTOPHBIX (PyHK-
nuii mokazanu, uro ¢ 2005 r. 00seM mpo-
MBIILIEHHOTO NpOU3BOACTBa B Poccuu
HE BJIMSJ Ha 3JCKTponoTpedIeHue.
IIponomkaBmasicst MOJEpHU3aLUs B Hau-
0oJee DIIEKTPOEMKHX OTPACISIX HE Be-
Jla K YMEHBIIEHUIO 3JIEKTPOMOTPEOICHHUS.
[Ipu 5TOM yCKOpHIICS POCT MOTPEOIICHUS
3JIEKTPOIHEPTHUU CEKTOPOM HETOPIyEMBIX
TOBapOB.

B Yens6unckoit obiiacTu Takxke
HE HaOII0Aa7I0Ch CHUKEHUE DIICKTPOIIO-
TpeOJIeHNs B MPOMBIIIIIEHHOM CEKTOpE,
HO, BEPOSITHO, 3TOT MPOIIECC CMEIIESHUS
MOTPeOJICHUS JIEKTPOIHEPTUU U3 MPO-
MBIIUIEHHOTO CEKTOPa B CEKTOP TOMALTHUX
XO3SMCTB M YCIYT MPOXOJIUT OoJiee Me-
JICHHO TI0 cpaBHEHHIO cO CBEpIOBCKOM
00macTeio.

Tem Oomee, mo maHHBIM [35], mons
IIPOMBIIIUIEHHOTO ITPOU3BOICTBA B 00IIIeM
o0beme 100aBIEHHOW CTOMMOCTH PETHO-
HAJIBHOTO MPOJIyKTa B UenssOMHCKO# 00-
nmactu (43 %) mpeBBIIaeT aHATOTUYHYIO
nomro B CBepanioBckoit obnactu (37 %).
B 510l ke cTarhe mMOKa3zaHO, YTO 3Ja-
ctuyHoCcTh TemnoB pocta BPII nmo Temnam
pocTa MPOMBINLIEHHOTO MPOU3BOJACTBA
B CBepIJIOBCKOM 00JIacTH B J[Ba pas3a HU-
ke, ueM B YenssOunckoii. Hakoner, o nas-
HbIM PoccrtaTa, 1015 MHBECTULIMI B MPO-
MBIIIIJIEHHOE MPOU3BOJICTBO OT OOIIIETO

00beMa MHBECTHLIMI B OCHOBHOM KalUTal
B UensOnHCKOW 00J1aCcTH 3a UCCIIEeTyeMBIT
NEpUOJ MPEBLIIIACT B CPCIHEM aHAJIOT Y-
HBI TToKa3aTellb B CBEPIIOBCKOM 001acTH
MpUMEPHO B JIBa pasa.

BaxHo, 4T0 HacTosIee UcCIe0BaHNE
MOATBEPKAACT TOMUHUPOBAHUE Pa3HBIX
MPUYNHHO-CJICICTBCHHBIX 3aBUCUMOCTEN
U1 CMEKHBIX ITPOMBIIIIJICHHO-PAa3BUTBIX pE-
THOHOB Ypasa. Hecmotps Ha TO, 9TO 00€
00JTaCTH OTHOCATCS K TPYTIIIEe HHAYCTPHATb-
HO Pa3BUTHIX, OHM HECKOJIBKO OTJIMYAIOTCS
IO CTETICHU JIOMHHUPOBAHHS MPOMBIIILICH-
HOCTHU B DKOHOMHNYCCKOM pa3BUTUH.

Ha npumMepe 3TUX IBYX pErMOHOB
Mpe/ICTaBJIEHHOE HCCIEJOBAaHNE EMOH-
CTPUPYET MPOTHOCTUUECKUE BO3MOKHO-
CTH, COJEPKAaTEeIbHOCTh U Liejiecoo0pas-
HOCTHh IPUMEHEHHUSI 3KOHOMETPUUIECKOTO
MOJEIMPOBaHUS MIPU MPOTHO3UPOBAHUHU
AJIEKTPONIOTPEOIICHUS ITyTEM HCIOIh30Ba-
HUS B KaUe€CTBE PETPECCOPOB Pa3HBIX Ha-
0OpPOB PKOHOMHYECKUX MTEPEMEHHBIX IS
arperaTtoB PErMOHOB, OTINYAIOIINXCS APYT
OT Jpyra TUIIOM PEaKIUU Ha YK30TCHHbBIC
SKOHOMHYECKHE TIepPEMEHHEIE.

CrnengyeT OTMETHUTH B MEPBYIO Ode-
penb, 9To TIpUBEIEHHOE B JAHHON CTaThe
WCCIIEIOBAHNE SIBIIAETCS OPUTHHAIHHBIM.
[TosTOMY pe3ybTaThl, OIyYSHHBIE B TOM
aHaJM3e IPUYMHHO-CIIEACTBEHHBIX CBSI3EH,
HE UMEIOT aHAJIOTOB.

CpaBHUBaTh MEXay coOOH MOXKHO
JIUIIb PE3yIbTATHI, TIOTYYCHHBIE IS CyOb-
€KTOB CO CXOXXHUMH PETHOHAIBHBIMU Pa3-
mmausaMuy. Kak yxe oTMeudanocs BhIlie, pe-
FHOHAJIbHBIE 0c00eHHOCTH CBEPIOBCKOM
n YensOMHCKOM 00s1acTel N3yJyaliuch B pa-
6otax [34, 35]. Ho B aTuX mccienoBaHu-
X HEe aHAIM3WPOBAIICH HHTEPECYIOINE
aBTOPOB NMPUIMHHO-CIICJCTBEHHEIE CBS3H.
[ToaToMy cpaBHUBATH PE3yJbTaThI, TOY-
YEeHHBIE B MIPEIIaraeMoi cTaTbe, C pe3yib-
TataMu padot [34, 35] He npeacTaBIseTCs
BO3MOXHBIM.

ABTOpBI OTAAIOT ce0e OTYET B TOM, UTO
HE BCE PETHOHAJIBHBIE (PAKTOPHI BKITFOUCHBI
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B aHaJIN3 NPUYUHHO-CIEACTBEHHBIX CBS-
3eil Mexay UcCIeayeMbIMH IepeMeHHBI-
MU CPaBHHUBAEMBIX 001acTeld. DTO BBI3BAHO
TEM, YTO 3TH AOMOJIHUTEJIbHBIE PETHOHAIb-
HbI€ (PaKTOPBI MPUBOIAT K OTCYTCTBHUIO KO-
HMHTETPalMH C OCHOBHBIMH NIE€PEMEHHBIMU
U, KaK CJIEJCTBHE, K OTCYTCTBHIO JOJIO-
CPOYHBIX TPUYMHHO-CJIEICTBEHHBIX CBS-
3eil. Ho aBTOpHBI yBEpEHBI, YTO OTCYTCTBUE
9TUX (PAKTOPOB HE BIMAET HA MIOIy4YECHHbIE
BBIBOBI.

[lomy4eHHbIe B JaHHOM UCCIIEN0BaHUI
pe3yabTaThl UIUTIOCTPUPYIOT OOBACHSIO-
1€ ¥ MPOTHOCTHYECKHE BO3MOKHOCTHU
SKOHOMETPHYECKOTO MOAX0/1a B KOHTEK-
CT€ aHAJIN3a IPUYNHHO-CIEICTBEHHBIX OT-
HOLICHUH B 9KOHOMHKE JIBYyX COCEIHHUX 00-
JIaCTEeH U €€ YHEPreTHUECKON CUCTEMBI

6. 3aknioueHue

B pesynbraTte nccnenoBaHus BbIsSBIIE-
HBI IPHYNHHO-CIIEACTBEHHBIE JOITOCPOU-
HBIE ¥ KPATKOCPOUYHBIE B3AUMOCBSI3H MEXKTY
[IPOMBITINICHHBIM 3JIEKTPOIIOTPEOIeHIEM
1 SKOHOMHYECKUM POCTOM IIyTEM CpPaBHHU-
TEIHLHOTO aHAJIN3a JBYX COCEIHUX PErHo-
HOB C IMIPUMEPHO OAVMHAKOBBIM ITPOMBIIII-
JIEHHBIM TOTeHIanoM — CBEpIIOBCKON
n YensOmHCKOH 001acTei.

[Ipu ananu3e UCHOJIB30BAICA SKOHO-
METPUUECKUN TTOIX0J], OCHOBAHHBIN Ha Me-
TOJI€ TECTUPOBAHHUS TPAHUI] MOJEJIEN aB-
TOPETPECCUN W PACTIPEICICHHOTO Jiara
(ARDL), ompenensiomuii HaIm4Iue Ko-
WHTETPAINN MEeXIy BPEMEHHBIMH pS/ia-
mu. [IpuMeHeHue 3Toro MeTo/ia SABISAETCS
HE3aMEHUMBIM TPU UCCIIETOBAHUU PETHO-
HAJIBHBIX TIPOOJIEM BBUIY HEJIOCTATOYHOU
JJIMHBI BPEMCHHBIX PAA0B OKOHOMUYCCKHUX
rnokaszaresieil peruoHa. B kauecTBe moka-
3areneil Mpu CpaBHUTEIHHOM aHAJIH3e HC-
[10JIb30BAIMCH BPEMEHHEIE PSAbl 00beMa

Cnu1coK ncnonb30BaHHbIX UCTOYHMKOB

MPOMBIILJICHHOTO 3JICKTPONOTPEOICHNUS,
TeMIla SKOHOMUYECKOTO POCTa, 00beMa
TIPOMBIIIIJIEHHOTO TTPOU3BOCTBA, CPEIHE-
IyIIEBOTO TOXOJA M CPETHET0I0BOM UHC-
JIEHHOCTH 3aHSATHIX.

[Ipu aHanm3e maHHBIX OBLIO BBISBIIC-
HO, 4TO CyIIECTBEHHBIMU KOUHTETPUPOBAH-
HBIMU TIepeMeHHBIMU TSI CBEPAJIOBCKOM
00J1aCTH SBISIIOTCS TEMIT DKOHOMHUUE-
CKOTO pOCTa M 3JIEKTPOMOTpeOIcHHE.
CooTtBeTrcTBEHHO, M1 YensgOunckoii ooa-
CTH 3TUMH ITIEPEMEHHBIMU SIBISFOTCS 00beM
MIPOMBIIINIEHHOTO POU3BOJICTBA, IJECKTPO-
MOTPEOJICHUE U CPETHET0A0BasT YUCIICH-
HOCTbh 3aHATHIX.

Takum oO6pazoM diekTpomoTpebiie-
Hue CBEpIIIOBCKOW 00JacCTH B JIOJTO-
CPOYHOM TEPHOJE HE 3aBUCHT OT 00B-
eéMa MPOMBIIUJIEHHOTO MPOU3BOJICTBA
M YUCJIICHHOCTH 3aHAITBIX, 4 3aBUCHUT
JIUTIH OT TEMIIOB YKOHOMHYECKOTO POCTa.
B Yens6uHCcKOM 00J1aCTH, COOTBETCTBEH-
HO, B JIOJITOCPOYHOM ITE€PHOJIE DIIEKTPOITO-
TpeOJICHHE 3aBUCUT OT 00BbeMa MPOMBIIII-
JICHHOTO TPOU3BOJICTBA, YUCICHHOCTH
3aHATHIX U HE 3aBUCUT OT TEMIIOB POCTA.
[Ipumenenue TeCTOB Ha MPUINHHOCTD T10-
3BOJIMJIO BBISABUTH JIOJTOCPOYHBIC M Kpa-
TKOCPOYHBIE IPUINHHO-CIIEICTBEHHBIE B3a-
HMMOCBS3U MEX]ly IEPEMEHHBIMU.

[TonydyenHsie pe3yabTaThl MOTYT
HMETh BXXHOC 3HAUCHHE NPU aHATIN3E
3JIEKTPONOTPEOICHHS U dHEprocoepexe-
HUS B IPOMBINIJICHHOM CEKTOPE IKOHOMH-
Ku 3TUX oOmacreii. [lpakTnyeckoe mpume-
HEHUE MOITYYEHHBIX PE3YIbTATOB CBI3aHO
C UX YYETOM IMpH pa3paboTke peKoMeH/Ia-
IIUH 10 BBIPAOOTKE CTPATErHH JIOJITOCPOY-
HOTO Pa3BUTHS DHEPTETUUECKON OTpaCIH,
KOTOpPBIE TIO3BOJIAT OIICHUTD BIIMSHHE DJICK-
TpomnoTpeOIeHNsT Ha SKOHOMHUIECKHN pOCT
1 00bEeM MTPOMBIIIUIEHHOTO ITPOU3BOICTBA.
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Abstract. The purpose of the proposed study is to identify long-term and short-term cause-
and-effect relationships between industrial electricity consumption and economic growth

through comparative analysis of two neighboring regions with approximately the same

industrial potential — the Sverdlovsk and Chelyabinsk regions. To solve this problem, an

econometric approach is used, based on the method of testing the boundaries of autore-
gressive and distributed lag (ARDL) models, which determines the presence of cointegra-
tion between series. The use of this method is indispensable when studying regional prob-
lems due to the insufficient length of time series of economic indicators in the region. The

variables in the comparative analysis were industrial electricity consumption, industrial pro-
duction volume, economic growth rate, per capita income, and average annual number of
employees. When analyzing the data, it was revealed that significant cointegrated varia-
bles for the Sverdlovsk region are the rate of economic growth and electricity consump-
tion. Accordingly, for the Chelyabinsk region these variables are the volume of industrial

production, electricity consumption and the average annual number of employees. That is,
the electricity consumption of the Sverdlovsk region in the long term does not depend on

the volume of industrial production and the number of employees but depends only on the

rate of economic growth. In the Chelyabinsk region, accordingly, in the long term, electric-
ity consumption depends on the volume of industrial production, the number of employ-
ees and does not depend on growth rates. Thus, the regions that, at first glance, are sim-
ilar in industrial potential differ in the cause-and-effect relationships between economic

growth and industrial electricity consumption. The use of causality tests made it possible

to identify long-term and short-term cause-and-effect relationships between variables.
The results obtained in this study illustrate the explanatory and predictive capabilities of
the econometric approach in the context of analyzing cause-and-effect relationships in

the economy of two neighboring regions and its energy system. These results may be im-
portant when analyzing electricity consumption and energy saving in the industrial sector
of the economy of these areas.

Key words: bounds testing; cointegration; error correction model; causality test; electric-
ity consumption; economic growth.
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AHHomayus. B nocnegHu1e rogpl Npy ONMCaHWM COCTOSHWS CPebl XO3AUCTBYHOLWMX CYbb-
EKTOB BCE YaLLe MCNOb3YETCH TEPMUH «TYPBYNEHTHOCTb. AHaNM3 BbISBNEHHbIX MOOX0A0B

K OMpemdeneHunto ero CyT1 Aan 0CHOBaHWE TPaAKTOBATb TYPOYNEHTHOCTb KaK HEOTbEMIEMY!O,
CYLLECTBEHHYHO 1, F18BHOE, KOMMNIEKCHYIO XapaKTEPUCTUKY BHELLHEW Cpeabl. AKTYanbHOCTb

ee 1ccnegoBaHna 0bycoBieHa BO3PaCTaHWMEM CKOPOCTY M3MEHEHWI, YCIIOXKHEHMEM U PO-
CTOM HEONpeAeNeHHOCTH, B3aMMOBNSIHVEM 3MEHEHWI B HALIMOHa/IbHOW SKOHOMUKE 1 ee

OTAENbHbIX OTPACEN W, KaK CeAcTBMe, HEOBXOAMMOCTBI0 Yy4eTa YpoBHS TYpbYneHTHOCTH

npv 0BOCHOBaHMM CTPATErMYECKIMX PELLEHNI IF0BOro YpoBHS. [1py 3TOM B COBPEMEHHbIX MY-
BAMKaLmMax He yaanocb 06HapYKMTb MCCAEA0BaHWIA, CHOKYCUPOBAHHDBIX HA OCOBEHHOCTSX

OLLEHKW TYPBYNEHTHOCTW OTPACAM U, COOTBETCTBEHHO, KOPPEKTHbIX KOMMYECTBEHHbBIX MO~
X0[0B K ee peanu3aumun. YTobbl BOCMONHUTD 3TOT METOANYECKUI Npoben, B Ka4ecTse Lienm

HaCTOSILLEr0 MCCeA0BaHUS MPUHATa pa3paboTka MeETOAa KOTMHYECTBEHHOM OLIEHKM YPOBHS

0TpacneBov TYpbyneHTHOCTU Ha NMPUMEPE MALLMHOCTPOUTENbHbBIX MPON3BOACTB. Hay4Has

rMNoTe3a MccnenoBaHvs: YpoBeHb TYpOYNeHTHOCTM OTAENbHOW OTPACM COBPEMEHHOM

POCCMUICKOWM NMPOMbILLIIEHHOCTM ONPeaensieTcs BapnabenbHOCTb MOKa3aTENEN, XapaKTe-
pU3YIOLLMX ee COCTOsHME. METOAaMM MCCNEeO0BaHNUSA MOCAYKMAN CTPYKTYPHO-10r MHECKIMN

1 MaTPUYHbIA 8HaNM3, MHCTPYMEHTbI CTaTUCTUHECKOM 06paboTKM AaHHbIX. Pa3paboTaHHbIn

KONMYECTBEHHDbI METOZ, OLIEHKIM OTPaCNEBOV TYPOYNEHTHOCTM BKIKOHYAET TAKME LIarW, Kak

BbIBOP, C Y4ETOM MPUHATLIX SONYLLEHMI, MOKa3aTeNen OLEHKM, 0BOCHOBaHME PeLLeHms OT-
HOCUTENBbHO MCMOb30BaHMA KO3hDMULIMEHTa BaPUaLIMM K8K MHCTPYMEHTE OLLEHNBaHWS X

M3MeH4YMBOCTM, CHop HEOHbX0OMMOWM MHDOPMaLMK, PSCHET U MHTEPMPETALMIO PE3Y/IbTATOB.
Anpobaums Ha mpyMepe 17 NogoTPacien MaLMHOCTPOEHMS MYTEM OLIEHKM TYpBYNeHTHOCTH

Kaxxoov 3a 10-neTHWM Nneprog NOATBEPAMIA BbIABUHYTYIO rMNOTE3Y MCCed0BaHVS U MO-
Kasana CyLLEeCTBEHHYIO AMMdEPEHLIMELIMIO OTPaCIEN Mo YpoBHIO TYpBYneHTHoCTM (oTim-
Uve MEXKOY MaKCUMarbHbIM M MUHMaTIbHBIM 3Ha4eHVEM Boriee YeM B MATb pas). lokasaHo,
YTO K/IH0YEBYHO POSTb B POPMUPOBaHMIN YPOBHS TYPOYIEHTHOCTM COBPEMEHHOM POCCUNCKON

OTPaCc/v MaLUMHOCTPOEHMS UrPAET CTEMEHD € TEXHONOMMYHOCTU M MMMOPTO33BUCKMOCTM.
MNonyyeHHble pe3ynbTaTbl MO3BONSHT AOCTATOYHO 0B bEKTVMBHO OLIEHUTL COCTOSIHVE CPEQD!

PasnMYHbIX OTPACIEN, YTO A0/MKHO NOBbLICUTL CTENEHb 0BOCHOB3HHOCTW MPUHSATUS CTPaTe-
FUYECKMNX PELLEHMIM H3 BCEX YPOBHSAX XO3AMCTBOBaHWS.

Knro4esble cnosa: BHelLHSAS CPena; TYpbYneHTHOCTb; METOL, OLEHKM; CTPaTErnYecKne
peLleHus.

1. BBegeHue IOIIKX CYOBEKTOB, BOSHUKAIOIIIAS, B YUCIIE
Bospacraromiass HEONPEACICHHOCTh  MPOYUX MPUYMH, BCICACTBUC 3HAYUTEIIb-
U BBICOKAsl BOJIATWJIBHOCTh MMapaMETPOB  HBIX Pa3IMYUil B HANPABICHHOCTU U TEM-
BHEITHEH CpeJbl POCCHUICKUX XO3SUCTBY- TMaxX MPOTEKAHHUsS MPOILECCOB, YTO, B 4ACT-
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HOCTH, oTMedaeT bypnaukos [1], npuBenu
KO Bce OoJiee yacToMy MCIONB30BaHUIO Tep-
MUHA «TypOyJIeHTHOCTH». OLeHKa MOCIe-
HEW CTaHOBUTCS TEPBOOUEPETHON 3a/1aueit
IIpH BBIPaOOTKE CTPATETNIECKIX PEIICHHUIH
Ha BCEX YPOBHAX X034HCTBOBaHUS, B TOM
qucIe Mpu GOPMUPOBAHUN CTPATETHYECKO-
TO MOBEJIEHNsI COBPEMEHHOTO IMPOMBIIIIEH-
HOTO TPEANPHUATHUS, YTO MOATBEPKIACTCS
nccnenoBanusimMu Aghion et al. [2].

BrisiBiieHHBIE psAIOM aBTOPOB (HAMpH-
mep, llletnaunoit u ap. [3]), kKOpHEBBIE
MPUYMHBI HApACTaHUS TYPOYJIEHTHOCTH
B IJ100aJTbHOM IIJIaHE UMEIOT Pa3HYIO CH-
JIy BITUSIHUS U pa3Hble (DOPMBI TIPOSIBIICHUS
B KOHTEKCTE Pa3BUTHUS PA3IUYHBIX TOCY-
JIAPCTB, YTO HATIISIHO MPOJAEMOHCTPHPOBA-
HO Ha IIpUMepe aHalln3a BIMUSHUS NaHJe-
Mun COVID-19 Ha 3KOHOMHKY pa3inUYHbIX
rocynapcts B padore Yu et al. [4].

370, B CBOIO O4Ye€pelb, TO3BOJISET TO-
BOPHUTH O TIeJIECO00Pa3HOCTH OIEHKH TYp-
OyJIEHTHOCTH CpeIbl Ha MaKpOypOBHE.
OnHako 1711 BEIpaOOTKH CTPAaTErnYeCKUX
pelIeHnid TPaKTHYEeCKH Ha JTI00OM ypOB-
HE XO3SMCTBOBAHUS TAaKOU OIIEHKH HEIO-
CTaTOYHO TPEX/IE BCEro IO IPUYUHE pa3-
HOW CTeTeH! TypOyJAeHTHOCTH Pa3TNIHBIX
oTpaciuei.

ITo muenuto CrapuxoBoii u ['mamdu
[5], pe3ynbTaToM BO3EHCTBHSI COBOKYITHO-
cTH (aKTOPOB, U3 KOTOPHIX B KAYECTBE OC-
HOBHBIX BBIJIEJIAIOT HHHOBAIIMOHHYIO U UH-
BECTHUIIMOHHYIO aKTHBHOCTH OTPACIH, €€
MMIIOPTO3aBUCUMOCTD ¥ YPOBEHb TEXHOJIO-
THYHOCTH, SBJISIETCS] BECbMa CyILIECTBEHHAs
JUCTIPONOPIIMOHATIBHOCTE Pa3BUTHS OTpac-
seit Poccun.

CxutanpIiBaeTCs MPOTUBOPEUNE: C OfT-
HOW CTOpPOHBI, HAIMOHAJIbHAS IKOHOMH-
Ka, HAXO/SCh IO/ JTaBICHUEM MHPOBBIX
KPU3UCHBIX SIBICHUH, KpailHe HeCTaOMIIb-
Ha, 4TO OKa3bIBaET aCUMMETPHUYHOE BIIH-
SHUE Ha pa3BUTHE €€ OTpacliel, c Apy-
TOi — HapacTaroMINK pa3pbiB B CKOPOCTH
MIPOTEKaHUS W HAIPABICHHOCTH M3MEHE-
HHUH B Pa3TUYHBIX OTPACISIX YBEIWYHBa-

€T BOJIATUIILHOCTh SKOHOMHUYECKHUX TO0-
Kaszaresneil cTpaHsbl B IIEJIOM. A yYUTBIBas
HalleJIEHHOCTh POCCUMCKON 3KOHOMUKU
Ha JOCTIKEHHE TEXHOJIOTHIECKOTO CyBe-
peHnTeTa, 0COOEHHO SPKO 3TO MPOTHBO-
peuune MpOSBISETCS B OTPACSAX POMBIIII-
JIEHHOCTH.

Ha stom (one moBsIaeTcst akTyanb-
HOCTb OTIpeJeJIeHUsI YPOBHA N3MEHUYHBO-
CTH OTpPAcieBOil Cpeibl MPOMBIIIIEHHOTO
MIPEATIPUATHS, TIpUdeM sl Oonee 00bek-
TUBHOTO 0OOCHOBAHUSI CTPATETHUECKHUX Pe-
IICHUH TaKasl OIICHKA JIOJDKHA UMETh KOJIH-
YECTBEHHBIN XapakTep.

Hccredosamenvckuti 60npoc: BO3MOX-
HO JIY TIOJTy9eHHE KOJIMYECTBEHHOH OIleH-
KH OTpaciieBoil TypOyJI€HTHOCTH Ha OCHOBE
CTaTUCTUYECKHX JTAHHBIX OTKPHITBIX HCTOY-
HUKOB HH(pOpMauu?

[env uccnedosanus — pazpaboTka
METO/1a KOJTMYECTBEHHON OIIEHKH YPOBHA
oTpacieBoi TypOyJIEeHTHOCTH Ha IIpUMe-
pe MaIIMHOCTPOUTENHHBIX TTPOU3BOICTB
Poccun.

Hayunas zunomesa: ypoBeHb TypOy-
JIEHTHOCTH OTJEJIEHOM OTpaciu COBpEeMEH-
HOH pOCCHUICKOM NPOMBIILIIEHHOCTH OIIpe-
JIeJIIeTCsl BaprabebHOCTRIO TIOKa3aTeleH,
XapaKTepU3YIOMINX COCTOSHUE PBIHKA, JI0-
CTYIHOCTh PECYPCOB H MEPCIEKTUBHI €€
pa3BUTHSL.

Cmpyxmypa pabomuwi. bein npose-
JIeH 0030p Hay4YHBIX MyOiauKamuii B pas-
pe3e KITIOYEBBIX aCMEeKTOB HCCIENyeMOn
npobaembl. Ha ocHOBE pe3ynbsTaTtoB 3TO-
ro 0030pa ObLT pa3paboTaH METO/ OLICHKH
oTpaciieBoil TypOyJeHTHOCTH 1 IPOBEACHA
ero anpobarus. B pasaene «O0cyxmeHue»
OCylIIeCTBIICHa BepU(PUKAIUA MMOTyUEeH-
HBIX Pe3yJBTaTOB M TIOKAa3aHO, YTO CTENICHb
TypOyIIEHTHOCTH OTPACIIH B HAaUOOJbIIEH
CTENEHH 3aBHUCHT OT TEXHOJOTHYHOCTH
1 UMITOPTO3aBUCUMOCTH mociieaneil. B 3a-
KITIOYEHUH CPOPMYITHPOBAHEI BEIBOABI, OT-
Me4eHa TeopeTndeckas U MpaKTHIecKas
3HAYUMOCTD Pa3paboOTOK M OTpaHUICHHS
WX UCITONTb30BAHMS.

Journal of Applied Economic Research, 2024, Vol. 23, No. 1, 159-179

ISSN 2712-7435



Assessment of Turbulence in the Industrial Environment of the Russian Machine-Building Complex .

2. 0630p nNuTEpaTypbl

B pamkax mocraBieHHOM B HCCIE-
JOBaHUU LCJIN NPEACTABIIACTCA LIEJICCO0-
Opa3HBIM PacCMOTPETH TPU TEOPETHUSCKUX
acriekra ucciegyeMon mpobiemsl. Bo-
TNICPBLIX, ITOHATHC KAaTCTOPUUN «BHCIIHSAA CPC-
Jlay, ee CTPYKTypy U CBOMCTBA, BO-BTOPBIX,
CYTh KaT€rOpHH «TYpOYIEHTHOCTb» U, HAKO-
Hell, B-TPEThHX, IIOAXOIbI 1 METOBI OLICHKHU
TypOyJICHTHOCTH BHEIITHEH CPEIBL.

2.1. Pazpabomannocms nonamusn

GHeulHell cpedvl

UYarie Bcero TepMUH «BHEILIHSAS cpe-
Jla» UCIIOIB3YETCA 10 OTHOIIEHHUIO K XO-
3SCTBYIOIIEMY CYOBEKTY KaK SKOHOMHYE-
CKOM CHCTEeMe, COOTBETCTBEHHO, O]l HUM
0OBIYHO OHUMAIOT €T0 OKPY>KEHHE, COBO-
KyIHOCTH ()aKTOPOB M MX CHELU(HKY, B KO-
TOPBIX XO3HUCTBYIONINH CyOBEKT OCYIIECT-
BJISICT CBORO XO3$H7ICTBCHHYIO HCATCIIBHOCTD.
B nayuHo#i nuTeparype MOXXHO BCTPETUTh
pasNUYHBIE MOAXOABI K YCIOBHOMY Jeie-
HUIO BHEIIHEW Cpebl.

TpaauuoHHO aBTOPHI, KaK MIPOaHATH-
3upoBano JKene3HoBoit u Baiicman [6], BbI-
JIEJISIOT Cpeay IPSMOTO M KOCBEHHOTO BIIH-
ssHud. [Ipu onvcaHuu nepBoM B KayecTBe
CHHOHMMOB HCITOJIB3YIOT TENBIH PAIl Tep-
MHHOB, YTO OAPOOHO OTPaKeHO B paboTe
[Monockosa u ap. [7], a uMeHHO: «pabouas
cpena», «pbIHOYHAS Cpella», «HEemocpe-
CTBCHHOC OKPYKCHHE)», «JIC€JI0OBasd Cp€aa»
WIN «MHEKpocpenay». B cpene kocBeHHOTO
BJIMISTHUSI, WJIM TaK Ha3bIBAEMOH 00IIIel cpe-
JIe, YCIIOBHO MOXHO BBIJCIUTH TPU yPOB-
HS: Mera-, Makpo- ¥ Me30Cpea.

B paspese meracpens! u3ydarorcs mio-
OajbHBIE TCHACHIMU U ABJICHUA, IIPOUC-
XOnAIIe Ha MEPOBOM ypoBHe. Ha maxpo-
YPOBHE UCCIIEyeTCsI COBOKYITHOE BITUSHHE
(akTopoB, B TOM yncie (HOPMUPYEMBIX 1O
BIIMSTHHEM OOILEMHPOBBIX SKOHOMUYECKHX,
MMOJIUTHYCCKHUX, I/IH(I)OpMaHI/IOHHI)IX, TEX-
HOJIOTUYCCKUX U COIMMOKYJIBTYPHBIX IIPO-
LIECCOB, a TAK)Ke IKOJOTHIECKON 0OCTaHOB-
KH B MaciTade rocynapcrea. OTpacieBoit

YpOBEHb BHEIIHEH cpenbl (Me3acpeaa) co-
JOEPKUT (HaKTOPHI, BIUSIONIUE Ha XO35M-
CTBYIOIINE CyOBEeKTHI, (YHKIIMOHUPYIO-
1KMe B KOHKPETHOM oTpacnu. Yaie Bcero
WX aHAJN3 TIPOBOINTCS B pa3pese MATH Chit/
yrpo3 koHKypeHuuu [loprepa BBUAY OTHO-
CUTENIBLHON MPOCTOTHI MPAKTUYECKOTO TPHU-
MEHEHUs yKka3zanHoi Monenu. [lonpoOHsIit
aHaJu3, ONMHCAaHNe U KiIacCUu(PUKaIus Me-
TOJIOB OIEHKH OTPACII€BON KOHKYPEHIINU
npencrasieHa baxkeHoBbIM [8].

B xone ananmza myOnukanuii MOYKHO
CenaTh BBIBOJ, YTO JUIsl OMMMCAHUS COCTO-
STHUS BHEIITHEH CpeJIbl aBTOPbI MCTIONIB3YIOT
pa3NUYHbBIEe TOJXOABI KaK K BEIOOpY Hanbo-
Jiee CyIIECTBEeHHBIX €€ CBOMCTB, TaK U K MH-
TepIpeTaIny MOHATHH.

Lawrence & Lorsch [9] B kauecTBe
KJIFOUEBOI XapaKTepUCTUKU BHEUIHEH cpe-
JIbI BBIJCIISUIM YPOBEHB €€ CI0KHOCTH, KO-
TOpas yBEJIMIMBAETCS C TEUCHNEM BPEMEHU
B pPe3yJIbTaTe pocTa CKOPOCTH W3MEHEHHH
¥ HEOTIPEJIETICHHOCTH, YTO BIUSAET B UTO-
r'e Ha CJIIOKHOCTh CTPYKTYPBI OPraHH3aIlNH.

Miles et al. [10] onpenensiin BHeII-
HIOIO Cpeny MpeanpusaTHil MpHU MOMOIIH
COBOKYITHOCTH TaKUX XapaKTEPUCTHK, KaK
HEOTIPEIEIICHHOCTh, TeTEPOTeHHOCTh 1 U3-
MEHYHBOCTb.

Khandwalla [11], Hapsigy ¢ Heomnpe-
JIETIEHHOCTBIO U U3MEHUYMBOCTHIO, BAXKHOM
XapaKTEPUCTUKON BHEIIHEHN CPEAbl CUUTAI
YPOBEHb €€ BpaxK1cOHOCTH.

Child [12] BeIIETSIET CITEMYFOIITYTO COBO-
KyITHOCTH CBOMCTB BHEIIHEH CpPEIbl: CIIOXK-
HOCTbh, HF3MEHYHBOCTh U HEMOEPATbHOCTb.

Dess & Beard [13] nns onucanus
BHEIIHEH cpebl HCIIOIb30Balll KOMOHWHA-
U0 U3 TPeX (PaKTOPOB: KOMILJIEKCHOCTh
(MM CIOXKHOCTH), TMHAMU3M U 0JIaroco-
CTOSTHHE.

Aldrich & Pfeffer [14], napsiny ¢ nepe-
YUCIICHHBIMU XapaKTePUCTHKAMH, TTpe]ia-
rajl OIleHUBaTh COCTOSHUE BHEITHEN cpesIbl
C TTO3WIIMY TOTEHIHAIBHON €MKOCTH, J0-
CTyIHOCTH W PAaBHOMEPHOCTH pacipese-
JISHUS PECYPCOB.
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2.2. Pazpabomannocms nonamus

mypoynenmnocmu éHeutneii cpeosl

HecmoTtpss Ha MHOXXECTBEHHOCTH HC-
[IOJIb3YEMBIX XapaKTEpUCTHUK, Ha (OHE
YCKOPSIOIUXCST U3MEHEHHUH, MIPH OInca-
HUU BHEIIHEH Cpelbl UCCIe0BaTeN BCe
Yalie UCIONb3yeT TEPMUH «TypOyJIeHT-
HOCTB», OIpeAe/IIeMbIi UMH B KauyecTBe
OCHOBHOTO (haKTOpa HapacTaHHs Heolpe-
JIEJICHHOCTH AEATEIbHOCTH OpraHU3aI|i.

Smart & Vertinsky [15] o60cHOBBI-
BaIOT, YTO CTENEHb HEONPEAEICHHOCTH,
C KOTOPOH CTaJIKUBAIOTCs (QUPMBI, HETIO-
CPEICTBEHHO KOPPEIUPYET C YPOBHEM TYp-
OyJIE€HTHOCTH UX BHEITHEH Cpeslbl.

Emery & Trist [16] BeISBHIIH, YTO
YCHJICHHE B3aUMOCBA3aHHOCTH (HaKTOPOB
KpaTHO YBEJIMYMBAET CIOXKHOCTH CPEAbl
MpeInpHsATHH, IpeBpalLas ee B OypHO n3me-
Hsrotrytocs (TypOynenTtHyro). [1o MmEHeHHIO
aBTOPOB, IMEHHO TOCTOSIHHO U3MEHSIOIIA-
ACs BHEILIHSS Cpella ABJSIETCSI OCHOBHBIM
HCTOYHUKOM HEOIIPEIEIICHHOCTH.

Terreberry [17] B kauecTBe xapakrep-
HOM 11711 TYpOYJACHTHOH Ccpebl TeHISHINN
BBISIBIJIA [TOTEPIO OPTaHMU3ALMOHHBIMU CH-
CTEMaMH YIIPABIIEHUS MOCIEICTBHSIMH CO-
BMECTHBIX JIEHUCTBUI.

HecMmotps Ha TOT (pakt, 4TO aBTO-
pPBl CXOASITCA BO MHEHHUHM O HAJWYHUHU
MPUYMHHO-CIEACTBEHHON CBSI3U MEXIY
HEONPEIEIIEHHOCTHIO U TypOYIEHTHOCTBIO
BHEIIHEH CpPeAbl, OHH J0 CHX MOp He MpH-
LIUIM K €IUHOMY MHEHHUIO U MO-Pa3HOMY
MOAXOAT K TOJIKOBaHUIO Je(PUHHULIUM «Typ-
OyJIEHTHOCTHY.

Hawm nipeacrasnsiercss 000CHOBaHHBIM
pa3aenuTh BCe MOAXObI K ONpeneIeHUI0
9TOM Ie(UHUIINY HA JIBE TPYIIIILI, MBI OTIpE-
JENMIN UX KaK OTHOCUTEIbHO Y3KHH U OT-
HOCHTEJIBHO IIUPOKUI.

Ucxons u3 mepBoro noaxoxna, TypOy-
JICHTHOCTH OMpPEAETSIETCS KaK sIBICHUE He-
peryasipHoe, COOTBETCTRYIOIIee Hanboee
BBICOKOW TOYKE HECTaOWIHLHOCTH BHEII-
HEHl cpeapl, 4TO CYIIECTBEHHO CHIDKAET €€
IIPEACKAa3yeMOCTb.

Ansoff & Sullivan [18] onpenensitor
TypOyIeHTHOCTh BHEIIHEH Cpeabl mpel-
MPUATHSA KaK CTENIEHb €€ N3MEHYNBOCTH
Y TIPEACKa3yeMOCTH.

Mopraues [19, c. 55] onpexnenser
TypOYJIEHTHOCTh KaK COCTOSIHHE BHEIIHEH
Cpelbl, U3MEHEHUS B KOTOPOU MPOUCXOAAT
C «BBICIIIEH CTENIEHbIO HEONPEIEIEeHHOCTH,
CIIO)KHOCTH Y U3MEHYHUBOCTH.

lletnanna u ap. [3, c. 203] obocHO-
BBIBAIOT, YTO TYPOYIEHTHOCTb, OyIyqH «Me-
PO XaOTUYHOCTH U HEOMPENEICHHOCTIY,
SIBJISIETCS] OCHOBHOM IPUUMHOM OeccrcTeM-
HOM U 4aCTON CMEHBI COCTOSIHUM «IOPSIA-
Ka» " «0ecropsiKkay B IPOIECcce pa3BU-
THS IKOHOMHUKH.

Bropoii 6onee mupoxuit moaxon aa-
€T OCHOBaHME JUIA BBIBOJA O TOM, UTO Typ-
OyJIeHTHOCTh Oyaydn HEOTHEMIIEMOH Cy-
LIECTBEHHOW XapaKTEPUCTUKONW BHEIIHEH
Cpelbl SBISIETCS KaTeropueld KOMILIEKC-
HOM, 00BEIUHSIONIEH B ce6€ COBOKYITHOCTh
CBOWCTB CpEJIbl, Yalle BCeTO OIpeensie-
MBIX aBTOPaMH B KaUu€CTBE IEPBUYHBIX: M-
HaMU3M, CI0XHOCTb, B3aUMOCBSI3aHHOCTh
1 HEpaBHOMEPHOCTb.

Terreberry [17] oTMeuaeT, 4To Cpeibl
OpraHW3aliii CTAHOBITCS Bce Ooiee Oyp-
HBIMH, TEM CaMbIM 00O3Haudas TypOyJIeHT-
HOCTBb, 110 CYTH, B Ka4€CTBE IIEPMAaHEHTHOTO
COCTOSIHUSI BHEIIHEN cpelbl COBPEMEHHO-
IO TIPEATPHUSITHS.

Metcalfe [20], onupasich Ha THIIOJIO-
THIO «Kay3aJbHBIX CTPYKTYP», IPEIOKEH-
Hyto Emery & Trist [16], onpenenun Typ-
OYyJICHTHOCTB KaK CJIEACTBHE [TOCTEIICHHOTO
YCWJICHHS B3aMOCBSI3aHHOCTH, TUHAMH3Ma
U CJIO)KHOCTH B IIPUUHMHHO-CJIEICTBEHHOM
CTPYKTYpE BHEIIHEH Cpenbl, YTO B UTOTE
MOPOKIaeT OONBIITYIO CTENEeHb Heompee-
neHHoctu. Takum oOpazom, Metcalfe mon-
YEepPKHUBAET KOMIUIEKCHOCTh aHaJTU3Upye-
MOW KaTeropuH.

Crapuxosa u nip. [21], onpenensis Typ-
OyJIEeHTHOCTH KaK «HEPETYIIPHYIO IO Bpe-
MEHU XaOTHYHOCTh (QIYKTyallmu Tapa-
METpPOB BHEIIHEW Cpeabl MPEeATPUITHI,
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JearoT aKUeHT Ha KOMIUIEKCHOCTH JaH-
HOM XapaKTEPUCTUKHU.

Bypmauxos [1] packpbiBaeT MexaHH3M
MIOSIBIICHUSI ¥ HapacTaHus TypOyJIeHTHO-
CTU BCIIEACTBHE «HEHYIEBOH OTHOCH-
TEJIBHON CKOPOCTH 3JIEMEHTOB CUCTEMBIY.
ABTOp AenaeT BBIBOJA O HAJIMYWU CyIIle-
CTBEHHBIX Pa3JInYMii, KaK B HApaBJICHHO-
CTH TPOIIECCOB, MPOUCXOSAIINX BO BHEIII-
Hell cpefie, Tak U B TEMIaxX UX IMPOTEKaHUS,
YTO M MPEAOIPEIeNsIeT UX BRICOKYIO BOJA-
TUIBHOCTD.

Ha ocHoBe BBIBOJOOB, COeIaHHBIX
B IIpoliecce 0030pa OCHOBHBIX MOAXO/I0B
K MTOHUMaHUIO CYNIHOCTH JAe(pUHULINU
«TypOyJIEHTHOCTEY, HAMU CHOPMYIUPOBaA-
HO CIIeTyrolee ONpe/esIeHue.

TypOyleHTHOCTb €CTh HEOTheMIIeMast
XapaKTePUCTUKA CPEJIbl, XapaKTEePU3YIO-
masics HempeAcKa3yeMbIMH, TPYIHO TPo-
CYHTHIBAEMBIMH, OBICTPHIMH U3MEHEHUSIMU
ee mapaMeTpoB B pe3yibTaTe aCHHXPOH-
HOTO, PAa3HOHAIIPABICHHOTO BO3ICHCTBHS
0OJBIIOTO YKCIIa B3aUMOCBSI3aHHBIX (haK-
TOPOB MPSIMOTO U KOCBEHHOT'O BIIUSHHS,
YTO CHUXKAET CTEICHb COACHCTBUS U pe-
CYpPCHOHM JOCTYITHOCTH CPEJbl U MOBBIIIA-
€T CTeleHb HEONPEIEIEHHOCTH B JeSITEIb-
HOCTH [6].

[luakeBny u JIyOHuHa [22] oT™Meua-
10T, 4TO AuCOaIaHC pa3BUTHS HAI[MOHAIb-
HOHM SKOHOMHKH H OTHEJFHBIX €€ CEKTOPOB
U OTpaciieil OIHOBPEMEHHO ABJISIETCS KaK
TIPUINHON, TaK U (PAKTOPOM TypOYIESHTHO-
CTH, HapyIasg paBHOBECHE MEXIy CIIPOCOM
Y TIpeIIoKEHNEeM, 00BbEeMOM MTPOU3BOCTBA
1 IOTpeOIeHus], HAKOIUIEHHEM 1 WHBECTHU-
UMM,

Jakimowicz & Juzwiszyn [23]
MPUXOAAT K aHAJOTUYHBIM BBIBOJAM.
[IpoBeneHHOE MU HCCIIEIOBaHUE B YaCTH
BO3HHMKHOBEHHUS OUPKEBOI TypOyIIeHTHO-
CTH, B Ka4€CTBE OCHOBHOH €€ MPUYMHBI BbI-
SBAJIO AMCOaNaHC CHITBI CIIPOca M MPeio-
JKeHHs Ha (DOHJOBOM PBIHKE, XaOTHYHOE
M3MEHEHHE KOTOPBIX SABISIETCS (PaKTOpoM
00pa30BaHNs YKOHOMUYECKUX BUXPEH.

st Gonee rmyOOKOro MOHMMAaHHMS BO3-
HUKHOBEHHS SKOHOMHUYECKOH TypOyIeHT-
HOCTH HaM TIOTpeOyeTCsl BEISIBUTh OCHOB-
HbIE€ IIPENNOCHIIKYA HapylleHus OanaHca
PasBUTHS HALIMOHAJIBHBIX SKOHOMUK M UX
OTAEJIBHBIX OTpacieil.

I'mazpeB [22] npenMyIeCcTBEHHO CBsI-
3bIBA€T BO3HHUKHOBEHHUE TYypOYICHTHOCTH
¢ hopMHUpPOBAaHUEM HOBOTO TEXHOJOTHYE-
CKOTO yKjaga, KOTOPbIH HEeH30eXKHO CO-
MPOBOXKIACTCS MEPECTPOUKON HHCTUTY-
LUOHAIBHOM CHCTEMBI, TpaHchopManrei
MozIenel ynpaBieHus, pa3paboTKoi HOBBIX
WHCTPYMEHTOB KOHKYPEHTHOH OOPHOBI.

HekpacoBa u CrpenpuukoBa [24]
000CHOBBIBAIOT, YTO HE MEHEE BaXKHBIM
U B TO K€ BPeMs B3aUMOCBS3aHHBIM C pa3-
BUTHEM TEXHOJIOTUH (PaKTOPOM SIBIISIOTCS
3HAYUTENbHbIE KIUMATHYECKHE U3MEHE-
HUsI, KOTOPHIE B Pa3HOU CTEIEHU OKa3bl-
BalOT BO3JIEMCTBHE HA YKOHOMHUKY pa3-
HBIX CTPaH U UX OTIEJbHBIX PETHMOHOB.
ABTOpBI OTMEUAIOT, YTO U3MEHEHHE KIIHU-
Mara, B CBOIO O4€peb, UMEET CYIIeCTBEH-
HOE BIIMSTHHE Ha 340POBbE HACETICHUS, YTO
B UTOTE CKa3bIBaeTCs Ha geMorpaduye-
CKOM 00CTaHOBKE.

Snaraposa u ap. [25] oTMeUaroOT, 4TO
Hapsy ¢ U3MEHEHUEM KJIMMaTa U ycyry-
OJeHreM XPOHUYECKOH OeHOCTH B Kaue-
cTBe (hakTopa modaabHON TypOYIeHTHOCTH
BBICTYIIAeT HaApacTaHUE TECOMOIUTHIECKUX
KOH(JIUKTOB.

Taxkum 00pa3oM B KauecTBE KOpHE-
BBIX IPUYUH HapacTaHUs TypOyJeHTHO-
CTU B INIO0AJIFHOM IUUIaHE MOXKHO BBIJIE-
JIUTH CIIEAYOIIHE:

* MHUPOBOM COLIMANBHO-3KOIOTUYECKUN
KpU3HUC KaK pe3ylbTaT HCIOIb30Ba-
HUSI PECYPCOEMKHX TE€XHOJOTHH Mpo-
M3BOJCTBA, 3arPSI3HSIOLINX OKPYXKaI0-
LIyI0 Cpeny;

* KJINMaTHYEeCKUE M3MEHEHHs KaK pe-
3yJBTAT AESATSILHOCTH YETIOBEKA;

* yCYTyONISIOMUNACS Te(UITUT PECYPCOB,
CJIEICTBUEM KOTOPOI'O BBICTYIAIOT pe-
CYpCHBIE BOWHBI;
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* YBEJIMYEHHUE CKOPOCTH MaTepUAIbHBIX,
(hMHAHCOBBIX M HHPOPMAIIMOHHBIX T10-
TOKOB;

* Nepexof K SKOHOMHKE LIIECTOTO TEXHO-
JIOTUYECKOro yKiaza [3, 26].
[Ipu3HaBasg B 11€JIOM NpPOSABIEHHE

TypOyJICeHTHBIX SIBICHHHM Ha BCEX YPOB-

HSIX BHEIIHEW cpenbl, MBI I0JaraeM, 4To

Ha MUKPOYPOBHE CBSI3aHHBIE C HEH MpoIiec-

Chl MOT'YT KaK CIVIaKHUBAThCS, TaK U YCH-

JUBATHCS. DTO MPOUCXOAUT TIOTOMY, UTO

COBPEMEHHOE NPEANIPUATHE KaK OTKPBITas

cuctema o0JasaeT TakuM CBOWCTBOM, KaK

PE3UCTEHTHOCTh, KOTOpasi onpenensercs

«CTOMKOCTBIO 3KOHOMHUYECKOW CHCTEMBI,

CIIOCOOHOCTBIO MPOTHBOCTOSTH BHEIIHUM

COOBITHSIM-CTpECCOpaM, B TOM YHUCIIE Ka-

tactpouuaeckum» [27, c. 230].

Ha nam B3misa, pe3uCTeHTHOCTh MO-
KEeT POPMHUPOBATHCS KaK 3a cUeT 00BEK-
THUBHBIX (XapakTep OTpaciu, K KOTOpOi
MIPUHAMICKUT MIPEANPUATHE WIH BUT €0
SKOHOMHUYECKOU NESITeNbHOCTH, reorpa-
¢uyeckoe pacrnoiokeHue, pojib B MecTe
pacnoioXKeHus, UCTopuYecKas Mpeaorpe-
JENIEHHOCTh U T.11.), TaK U CyOBEKTUBHBIX
(dakTopoB (J1oOOHMPOBAHKE HHTEPECOB OT-
JIEJbHBIX NPEANPUSATUN WM OTpacliel,
pasnIuYHOro pona mpedepeHInd, JIbro-
ThI, TIOJIy4a€MbI€ B TOM YHCIIE B pE3YNbTa-
T€ YCHJIM COOCTBEHHUKOB M MEHEIKMEH-
Ta). B pe3ynbrare npeobiamarommii cocoo
B3aUMOJCHCTBUSI KOHKPETHOM OpraHU3aLin
C €r0 BHEIIHEW cpeloi B BUJIE KOHTPOJIS
WY aIalTalliy IO3BOJISAET MO0 HUBEIHPO-
BaTb, 1100, HA00OOPOT, yCyryOUTh MOCe-
CTBUS IPOUCXOASAIINX U3MEHEHUI. [laHHbBII
BOIPOC JIOCTATOYHO MOAPOOHO UCCIIEI0BAH
Baiicman u XKenesnosoii [28].

2.3. Pazpabomannocmos memooos

OUeHKU mypoynenmnocmu

GHeulHell cpedvl

Tperuii acniekT TEOpEeTUYECKON YaCTH
HCCIIEIOBAHMS 3aKJII0YAeTCs B aHAJN3e
IIOJXOJ0B U METOJOB OLIEHKH TYpOYJIEHT-
HOCTH BHEITHEW CPEJBI.

BbazoBbIM 1 Hanboee U3BECTHBIM Me-
TOZIOM €€ YPOBHEBOH OIICHKH SIBIISIETCS ME-
TOJ, MpeIoKeHHbIH AHcopdom. Ansoff
[29] mpencraBmit TypOYIEHTHOCTH B BUIE
MATUCTYTIEHYaTOH BEIIMYHWHBI, TPUHAMA-
IoIei OAHO W3 3HAUYEHUH B 3aBUCUMOCTH
OT CJIOKHOCTH PBIHOYHOW Cpe/ibl, TEMIIOB
W3MEHEHUH, HOBU3HBI COOBITHI (CTETIeHU
MPHUBBIYHOCTH) U TPEACKa3yeMOCTH Oyay-
miero. [lapagurma crparermaeckoro ycmexa
3aKJIF0YaNach B COITIACOBAHHOCTH YPOBHS
TypOyIeHTHOCTH BHEIIHEH Cpeapbl ¢ ypOB-
HEM arpeccUBHOCTH CTPaTEruu OpraHu3a-
1MUY U CIIOCOOHOCTBIO €€ 00IIIero ynpasJe-
HUS pearupoBaTh HA H3MEHEHUSI.

MeTon oueHKH TypOyIe€HTHOCTH,
npennoxeHHsId AHCcopdoM, TocTaToaHO
pacrnpoCcTpaHeH BBUIY CBOSH OTHOCHUTEb-
HOU MPOCTOTHI U HCIOJIB3YETCsl aBTOPaMHU
B Pa3NMYHBIX KOHTEKCTaX.

SAmesa u Batinynosa [30] ucnons3y-
0T €T0 JUIA OTpeaeeHnus TypOyIeHTHO-
CTH BHEIIHEW CpeJbl MpH IIIaHUPOBAHUU
Y YIIPaBIICHUH KJIACTEPHBIMH MTPOSKTaAMHU.

[To HamieMy MHEHHUIO, OMHUM U3 He-
JOCTATKOB TOJXO0/a SIBISIETCS UCIONB30-
BaHUE HUCKIIOYUTEIHHO IKCIIEPTHBIX Olle-
HOK, B CBSI3U C Y€M METOJ CIIeTyeT OTHECTH,
CKopee, K KauecTBeHHBIM. [1o cyTH, nMeHHO
Ka4eCTBEHHBIN MOIXO0]T HCITOL30BaH MPaK-
THUYECKH BO BCEX HEMHOTOUYHCIICHHBIX OIH-
CaHHBIX CETONHS B CIICIHABLHON JIUTEpPaTy-
pe MeToJax OLEHKH TypOyIeHTHOCTH.

Kipley et al. [31] B pa3BuTHE METO-
na Aacodda pacmupunm Moaens cTpa-
TETMYECKOM AMArHOCTHUKHU, B TOM YHUCIIe
B YaCTH OMpeJeNIeHHs] YPOBHS TypOyJIeHT-
HOCTH BHEIITHEH cpe/ibl. ABTOpHI Tpe/iara-
10T OIIEHUBATH TYPOYJIEHTHOCTh BHEIIHEH
Cpenbl Yepe3 OTpacieByl0 W MapKeTHH-
TOBYI0 TypOYJIE€HTHOCTb, KJIacCUDHIU-
pys TOy4YeHHBIC Pe3yIbTaThl B IMAIa30-
He oT | (crokoiHas u cTabuibHas cpena)
10 5 (HeOXKHIaHHBIE M CKaYKOOOPa3HBIE 13-
MeHeHHs1). B cBoro odepenp, oTpacieBas
Y MapKeTHHTOBasg TypOYyIIEHTHOCTb OCHO-
BBIBAETCS Ha IKCIIEPTHBIX OIEHKaxX B pas-
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pese 11 arpubyTtoB kaxxnas. Ha Ham B3mis,
3TOT METOJI MO3BOJISIET C(hOpMUPOBATH 0O-
Jlee TOYHOE MPEACTABIEHNE O COCTOSHUU
BHEIIHEH cpeabl, HO OOJbINe C TO3UIIHH
YPOBHS KOHKYPEHIIIH B OTPACIIH, KPOME TO-
r0, OH TaK)X€ OTHOCHUTCS K KAY€CTBEHHBIM.

Crapuxosa u ap. [21] pazpaboranu Ko-
JINYECTBEHHBINI UHCTPYMEHTApUI OLIEHKU
TypOylieHTHOCTH. B 0CHOBe mpejiaraemMoro
WHCTPYMEHTapHs JIS)KUAT pacyeT BapHaIliu
KOJIMYECTBEHHBIX M KAaYE€CTBEHHBIX Mapame-
TPOB MaKpoO-, PETHOHAIBHOMN U OTpaciIeBOi
Cpellbl U UX COOTHECEHHUE C YCIOBHO HOP-
MaTHUBHBIMU 3HAYEHUSIMHA KOS PUITUCHTOB
BapHalui. ABTOpaMHu, MO CyTH, MIPEIIOKe-
Ha JBYXypOBHEBas OIleHKa TypOyJIeHTHO-
cTH (BBICOKAs/HU3Kas1), OCHOBHBIM HEIO-
CTaTKOM KOTOPOH, Ha HaIll B3IJISIII, SIBISETCS
JOCTaTOYHO OOLINI XapakTep, He JaroLui
JIETaNbHOTO MPEJICTABICHHS O COCTOSHUU
BHEUIHEHN Cpebl.

I'pocyn u XKunsaxosa [32] pa3pabora-
JTU KOJTMYIECTBEHHBINA METOJ] OTICHKH TypOy-
JICHTHOCTH CPEJIbl C UCTIOIH30BAHUEM TaK-
COHOMHYECKHX METO/IOB CPAaBHUTEIHLHOTO
MHOTroMepHOro aHanu3a. C 1enbio onpese-
JIEHUs] yPOBHS TypOyJI€HTHOCTH BHEIIHEH
cpensl aBTOpaMu pa3pabOTaHbl WHIMKA-
TOPBI B pa3pese 4deThpex rpynn (hakTo-
POB, a UMEHHO: IJ100anu3anus MUPOBO-
ro pa3BUTHS, BHYTPUTOCYIapPCTBCHHBIC,
COIMAJIbHO-DKOHOMWYECKHUE U PHIHOYHBIE
¢daxToprl. B ocHOBE MeTOIa JEKUT IKC-
[IepTHAs OIIEHKa MacIITada BIUSIHUS dTHX
rapaMeTpOB Ha JESITebHOCTh MPEIIpHs-
Tus. B pesysnbrare pacdeToB HHTETPaIbHO-
IO TI0Ka3aTessl aBTOPbI ONPENEIISIIOT PaHT
TypOyJIEHTHOCTH, XapaKTePHBIH I Cpe-
JIbI KOHKPETHOTO MPEATIPUSATHS: HYIEBOH,
JTOTTY CTUMBIH, TTOBBIIIICHHEIH, KaTacTpodu-
yeckuil. [IpenmymmecTBoM MeTona sSBISIET-
sl KOMIUIEKCHOCTb, TTOCKOJIBKY, TI0 CyTH, OH
MperoaraeT OleHKY TypOyJIeHTHOCTH KaK
Ha MM00aNbHOM YPOBHE, TaK M Ha YPOBHE
Makpo- U oTpaciieBo cpenpl. Henocrarkom
METOZ[a OCTAeTCs HAM4YHe CyObeKTUBHBIX
SKCTIEPTHBIX OIICHOK B €r0 OCHOBE.

[IpoBeneHHbIl aHAIN3 METOAOB OLICH-
KU TypOYJICHTHOCTHU CPEJIbl JaeT OCHOBAHUE
JUIS CJIETYIOIINX BBIBOJIOB. Bo-niepBhIX, Ta-
KUX METOJIOB HEMHOTO, BO-BTOPBIX, MPE/I-
CTaBJICHHBIC HEMHOTOYHNCIICHHBIE METOIBI,
HA Hall B3I, HE MO3BOJIAOT MTOIYYHUTh
B JIOCTaTOYHOM CTETICHU TOUHYIO U OOBEK-
TUBHYIO OLIEHKY, B-TPETbUX, UCCIENYS Typ-
OyJIEHTHOCTH CPENbl, aBTOPHI He (HOKyCHPO-
BaJINCh HA €€ OTPACIIEBBIX 0COOCHHOCTSIX.
Bce sti 00cTOATENBCTBA MBI IOIBITAJIMCH
y4ecTb IpHu pa3paboTKe aBTOPCKOTO METO-
Jla OLIEHKHU OTPAaci€BOM CPEBL.

3. MeTogpbi

Pa3paboTanHbrit METON OLIEHKH TYp-
OyJIGHTHOCTH Ha yPOBHE OTpacliei mpe-
CTaBUM B BHJIE CJIICAYIOLIETO PsJ/ia IaroB.

Llae I. ®opMupOBaHUE CUCTEMBI KO-
JINYECTBEHHBIX MOKa3aTelen sl onpene-
JICHUS] ”BMEHUYUBOCTHU OTPACIIEBOU CpE/IbI.

OCHOBHBIMH JOTMYIIEHUSIMH TIPA pe-
IIEHUH 3TOW 3a1adu ABUIUCH: 1) oTKa3
OT DKCIEPTHBIX OLIEHOK, UCIOJb30BAHUE
HCKIIFOUHUTEIBHO JOCTYITHBIX CTATHUCTHU-
YeCKUX HAHHBIX IJIg oOecrieueHust 00beK-
TUBHOCTH METOIa OIIEHKH; 2) BO3MO)KHOCTD
MOTYYEHHsI COMTOCTABUMBIX TAaHHBIX 3a JJTH-
TenbHBIHN rtepuon (He meree 10 ner); 3) uc-
MIOJIb30BAHUE COBOKYITHOCTH IMTOKa3aTenei,
00eCIeYnBaIONINX KOMILICKCHYIO OICHKY
pPa3IUYHBIX ACTIEKTOB JEATEILHOCTH XO-
3SIMUCTBYIOIINX CYOBbEKTOB, BXOIAIIMX B CO-
CTaB OTPACIIH.

Ha ypoBHe oTpaciu BrIcOKas BoJa-
THJIBHOCThH TPOSIBISETCA B KOJIEOAHUSIX
CIIpOCa, B UBMECHEHUSAX, CBA3aHHBIX C Ha-
JUYHEM U CTOUMOCTBIO PECYPCOB JIJISl TIPO-
M3BOZCTBA MTPOAYKIINH, B HEYCTOWIMBOCTH
YPOBHSI JOXOTHOCTH CYOBEKTOB XO3SHCTBO-
BaHMSI JJISl OCYIIECTBICHUS HHBECTUIIHA
Ha PEryJISAPHOI OCHOBE, a TAKXKE JIOCTYITHO-
CTH KpeOUTHBIX pecypcoB. [lomaraem, uto
YeThIpE BHIOPAHHBIX JIJIS OIICHKHU IOKa3a-
TEJISI B3aMMOCBSI3aHbBI C TUMU IIpoIiecca-
MU ¥ SBJISIOTCA BOXHEHIIIIMHU WHIUKATO-
pamu cocTostHUS oTpaciu (Tadm. 1).
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Tabnuua 1. 06ocHoBaHWe BbIbOpa NOKa3aTenen Ais OLeHUBaHUNA
M3MEHYMBOCTM OTPACiIeBON cpeabl

Table 1. Justification of the choice of indicators for assessing the variability of
the industry environment

Ilokazarens OTpaceBoit
. Ioscnenus
NpeanpHsATUR napaMmeTp
Bripyuka PriHOYHAs KOHB- Bripyuka ot peanusanyu 6a30BbIii TOKa3aTeIb,

OT peajin3aliuu

IOHKTYpa (3HaYeHne
U CTPYKTYypa cIpoca)

Cebecronmocth | CTOMMOCTH PeCypcoB
MIPOJaX JUISL TIPOM3BOJICTBA
MPOAYKIIUU
[TpuGs11p I'enepupoBanue npu-
JI0 BBIYETA OBLITH, KaK OCHOBHOTO
MIPOLIEHTOB HNCTOYHUKA JJISI OCY-
u HanoroB (EBIT) | mecTBiIeHNs HHBE-
CTULUM
[TpoueHTHI CTonMOCTh U AOCTYII-
K yIiaTe HOCTb KPEIUTHBIX pe-

CYPCOB JJIs TIPEATIPH-
SITUW OTPACIIH

OTpakalomuii OpMHPOBaHUE JOXOAOB OT OCHOB-
HOW JIeATeIBbHOCTU. MI3MEeHEHNE COBOKYITHOH BBI-
PYYKH MPEANPUITHI OTPaKkaeT 0COOCHHOCTH
(hopMUpOBaHHUS CITPOCA HA PHIHKE U M3MCHEHHUE
YCIIOBUH IIEHOOOPa30BaHUS MO/ BO3ACHCTBHEM
MaKpPO3KOHOMHUYECCKUX (DaKTOPOB

IToka3arens oTpakaeT U3MCHEHHS YCIIOBHIA B3au-
MOJICMCTBHS C TOCTAaBIIMKAMH OCHOBHBIX PECYP-
COB (MaTepHuasoB, yCIyr, TpyAa)

IToxa3arens MO3BOJIAET OLEHUTD PasMep MOTyda-
eMoi TPUOBIIN MPEATPUITHIMHU OTPACITH HE3a-
BHUCUMO OT Peaanu3yeMOl MU KPEIUTHON NIOJIU-
THUKH U BEIOPAHHOTO pexXuMa HaJIor000I0KEHHS

CoBoKyIHasi CyMMa IIPOLIEHTOB, yIIAY€HHBIX
MPENIPUATHIMH, CBUICTEILCTBYET 00 arpeccus-
HOCTHU IIPOBOAMMON UMM KPEAUTHON NOJUTHUKH.
B To0 ke Bpems mokazaTenb OTpakaeT CTOUMOCTh
1 IOCTYIHOCTb CPEACTB ISl IPEAIPUATHH] OT-
paciu Ha peIHKE KPEAUTHBIX PECYPCOB B TOT UIIH
WHOM IEPUOJl BpEMEHU

Hcemounux: cocTaBieHo aBTOpaMu.

CoBokymnHasi BEIpyYKa XapaKTepu3y-
€T YPOBEHb BOCTPEOOBAHHOCTH MPOIYK-
nuu otpaciau. CedecTOMMOCTh MPOIaXK
OoTpaxkaeT JIEHCTBYIOIINE YCIOBHS, CKIIa-
IbIBAIOIIMECS Ha PHIHKE €€ PEeCypcoB.
O0BeM COBOKYITHOM MPHUOBLIN KaK OCHOB-
HOTO MCTOYHHKA WHBECTHIIUH MO3BOJIS-
€T OIICHUTH MEPCIEeKTUBLI Pa3BUTHS OT-
paciu, a pa3mMep YIUTa4eHHBIX MPOIIEHTOB
KOCBEHHO CBHJICTEIBCTBYET O JIOCTYITHO-
ct (PMHAHCOBBIX PECYPCOB I oOectie-
YEeHHsI JeSTENHbHOCTH B PaMKaxX OTPACIIH.
Taxum oOpa3omM, B ciIydae pe3KuX Kolie-
OaHU dTUX TOKa3aTelieil 3aKOHOMEPEH
BBIBOJI OTHOCHTEIHHO OTPAaciIeBON HecTa-
OMIBHOCTH.

Llae 2. Beibop 1 000CHOBaHHE METO-
Jla OLCHUBAHMS M3MEHYUBOCTHU MOKa3are-
JIel OTpacieBoi Cpepbl.

B xadyecTBe MHCTpYMEHTa aHAJIN3a H3-
MEHYHMBOCTHU OTPACIIEBON CPEIbI IIPHHSATO
pelIeHre OTHOCUTEIbHO MCIOIb30BaHHS
ko3¢ duIMeHTa Bapualiy BEIOPAHHBIX T10-
kazarenei. Koadduiuent Bapuanuu, ss-
JSI5ICH MEPO OTHOCHTENBHOTO pazdpoca
CIly4aliHOW BEJIMYHMHBI, B 0OLIEM CiTydae
MO3BOJISIET OLEHUTh CTENEHb OJHOPOI-
HOCTHU TEHICHLMUN M3MEHEHHS UCCIeNye-
MBIX TAPAMETPOB U OTPAXKAET CTECIICHb BO-
JATHIBHOCTH M3ydaeMoro mporecca. Ero
IPUMEHEHHE 00OCHOBBIBACTCS CIIEAYIO-
UM JIOBOJIAMH.
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1. Koaddurment Bapuanuu BXOIUT
B IPYMIy OTHOCUTEJIBHBIX METOJOB CTa-
TUCTHKH, HE MUMEET IPUBS3KHU K MacIITaldy
U3MepsIeMOi BEIWYNHBI U SUHUIIAM H3-
MEepEeHUsI, U3MEPSIETCsl B MPOICHTaX, CO-
OTBETCTBEHHO, €T0 MOYXHO HCIIOIh30BATh
JUTSL CPaBHEHUS BapHallUU Pa3INYHBIX MTPO-
neccoB. B Hamewm citydae 3TO MO3BOJISIET:
1) cpaBHHBaThH 3HAYCHUS KOIPDHUIIUEHTOB,
MOJYYCHHBIC B pa3pe3e pa3inyHbIX OTpac-
JIel He3aBHUCHMO OT MX MaciiTada; 2) o0ne-
JIUHATH 3HaYEHUS KOA((UITUEHTOB, MMOIy-
YCHHBIC B pa3pe3e YEThIPEX MOKa3aTeNCH,
MyTeM pacyeTa uX CpeTHEH BEJINUHUHBL.

2. NnTepnpeTaliys MoJIy4eHHbIX 3Ha-
YEeHUU MOoKa3aTeseil MO3BOJUT CAEIaTh
BBIBOJ| HE TOJBKO O HEOJHOPOJIHOCTHU
WJIM OJTHOPOJHOCTH TIPOIIECCOB B OTPACIH,
HO Y MPOBECTH PAHXUPOBAHKUE TIOCIICAHUX.

Pacuer koa¢pumentos Bapuarmu (V)
OCYIIIECTBIsETCS 110 hopmyiie:

y=1_ -1 j00%, (1)

P
e P,— 3Ha4eHne aHAIM3UPyEMOTO MOKa-
3aress B i-M rofy; P — cpenHee 3HaYeHe
aHAJTU3UPYEMOT0 TOKa3aTess 3a MEePHOJ;
n — 4YHCIIO JIET B nepuoje. B uccnegona-
HUU MPUHSATO PEIICHUE MPOBOIUTH OIICH-
Ky 3a repuon 2013-2022 rr.

Jns obecriedeHns] COIMOCTABUMOCTH
BCe 3HaYCHUs ToKasareneit P 3a 10-neTHui
nepuo npuBeAeHsb! K 3HaueHusam 2013 r.,
[P 3TOM B KaY€CTBE CTABKU JIUCKOHTH-
pPOBaHMsI IPUHST UHACKC IIEH MTPOU3BOIH-
teneit (mo Bl «O6pabareiBatomme mpo-
u3BojcTBay 1o Poccuiickoit deneparuu
B 2013—2022 rr. — naunbie Poccrara'.

B obmiem ciyuae nipu pacuere cpenHe-
ro kosbdummenta (V) npemmaraercs wc-
MoJIb30BaTh (opMyny cpenHero apudme-
THYECKOIO:

'URL: https://rosstat.gov.ru/statistics/price

K+K+n+&
_f

I

> 2)

rie V — xod(pduimenT Bapuamyy BHIPYYKH
OT peanu3anuy; V — kodhduiuenT sapu-
aly ce0eCTONMOCTH MIPOJIAXK; v, — K03-
¢Guuuent sapuanuu EBIT, V — kooddu-
LMEHT BapHallluy MPOIEHTOB K YIUIaTe.

B sToM ciyyae Bce oLieHMBaeMbIE MO-
KazaTelu CYHTAIOTCS PaBHO3HAYHBIMU.
Mp&I canTaeM Takol Moaxoa 000CHOBaH-
HBIM 110 OTHOLIEHHUIO K OILIEHKE MMEHHO
oTpaciieBOl TypOyJIEeHTHOCTH, TTOCKOJb-
Ky Ka)XJbIi U3 IIOKa3aTelIey sBIIIETCS Xa-
PaKTEPUCTUKOMN OIPEeNeIEHHOTO acleKTa
ee (DYHKIIMOHMPOBAHUS M, COOTBETCTBEHHO,
BapraOeNbHOCTh KAKAOTO U3 HUX BHOCHUT
CBOl BKJIaJ] B 3HaYCHHE €€ TypOyJeHTHO-
ctu. TeM He MeHee B ciaydae, €ClId MEHeI-
KMEHT KaKOTO-TO MPEANPUSATHS [IOCYUTAET
1eecoo0pa3HbBIM BBECTH Beca IS KaXK10-
rO TTOKa3aTelst, 3T0 MOXKET OBITh CIIETaHO
C TIOMOIITBIO IKCTIEPTHBIX OIIEHOK.

Llae 3. Opranuzanus cOopa TaHHBIX
00 OCHOBHBIX MOKA3aTesAX Pa3IndHbIX OT-
paciei.

B xozme nccnenoBaHus MCTIONB30Ba-
vel manable cuctembl CITAPK, co6paH-
Hble 3a nepuon ¢ 2013 mo 2022 r. B paspe-
3€ YKa3aHHBIX BbIIE MOKa3zareneil. Beero
OBLTH MTPOaHANN3UPOBAHBI CIIEAYIOLINE Ma-
IIMHOCTPOUTEIbHBIE ITOOTPACIIN B COCTaBE
00pabaThIBAIOIIETO MPOU3BOICTBRA:

* MPOM3BOJICTBO IEKTPUIECKOTO 000-
pynoBanus (kox OKBOIJI 27);

* MIPOM3BOACTBO MAalIMH U 000pydOBa-
HUS, HE BKIIIOUEHHBIX B IpyTUE TPyII-
nupoBkH (kox OKBJI/JL 28);

* MPOM3BOJCTBO aBTOTPAHCIOPTHBIX
CPEICTB, MPHIIETIOB ¥ MOIYyIPHUIIEIIOB
(xom OKB3/1 29);

* MPOU3BOJCTBO NPOYUX TPAHCIOPT-
HBIX CPEACTB U 000pyAOBaHUS (KOA
OKBJJI 30).

B pesynprare uccnenosano 17 momo-
Tpacieil MalnHOCTPOEHHS B pa3pese 000-
3HaueHHBIX kKomoB OKBOJI. UckmtoueHust
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COCTaBHJIM IOAOTPACIIH, HHPOPMAIIHS O Je-
ATEBHOCTH KOTOPBIX HE PaCKPBIBACTCS
B OTKPBITHIX UCTOYHHUKAX.

B xaxao¥l momoTpaciad HCHOJIB30-
BaJlach CIUIOIIHAs BBHIOOPKA, B pe3yJIbTa-
TE€ Yero B Hee MONalH BCE NPEIIpPUATHS
MOJ0Tpaciu, HaXOoIAIIHecs KakK B cTa-
Tyce NEeHCTBYIOUINX, TaK U B COCTOSHUH
0aHKPOTCTBA ¥ JIMKBHUJIAIIMN, HE3ABUCHMO
OT MacmTada (KpymHbIe, CpeTHUE, METTKHE
u Mukponpennpustus). [Ipeanpusitus BbI-
0OOpKH B OCHOBHOM JIByX OpraHH3allOHHO-
paBoBbIX (GopM (aKIIMOHEPHBIE 00IIeCTBA
1 O0OO), ubsg OCHOBHasI JESATENBHOCTD CO-
OTBETCTBYET aHAIU3UPYEMOMY KOIY
o OKBO/I.

Lllae 4. PacueT k03 GUIMEHTOB BapH-
alMy B pa3pese pazInyHbIX HOAO0Tpacieil.

Llaz 5. UnTepnperanus pe3yabTaToB.

[Monaraem, 4TO IJIs1 HHTEPIPETAIIH
MOJTyYEHHBIX PE3yJIbTaTOB pacdyeTa Kodd-
(UIHEHTOB BapHaIlX BIIOJHE 000CHOBA-
HO NMPUMEHHTH I'PAJalMI0 3HAYCHHUH 1o-
Ka3aTeliel, UCIOJIb3yeMYIO NPU OLICHKE
CTETICHH PUCKAa WHBECTHUIIMOHHBIX MPOEK-
TOB (TalI. 2).

4. Pe3ynbTaThbl
Kaxk 65110 OTMCUYCHO, ITPpU paCUCTE KO-
3¢ PueHTOB Bapualu B pa3pese yKa-

3aHHBIX MMAPaMETPOB BCE HCXOJHBIE CTa-
TUCTUYECKHE JaHHbIC IPUBEICHBI K IIeHaM
MEPBOTO MEPUOJIa ¢ IOMOIIBIO MyOIHKye-
MBIX UHJIEKCOB LIeH. Pe3ysbTaThl pacueToB
MPEICTaBICHBI B Ta0JI. 3.

[Tory4yenHsle pe3yJIbTaThl BBISIBUIH
BEChMa CYIIECTBEHHYIO AU (epeHIINALIIIO
MOJ0Tpaciei Mo YPOBHIO TypOYyJIEHTHO-
ctu. Unnukarop nocienneid — kodhdu-
LUEHT BapHaluy — HAXOIUTCS B Juama-
30HE OT HAUMEHBLIECTO 3HAYCHHUS, PABHOTO
15,85 B nomotpacnu «IIpon3BoacTso mpo-
YUX MalliH ¥ 000pyAoBaHUsS 00LIero Ha-
3HAYEHUSD O MAaKCHMaJbHOTO, PABHOTO
81,43 B mogotpacau «IIpou3BoacTso aB-
TOTPAHCIOPTHBIX CPEICTBY.

Kak mokassIBaloT pe3ybTaThl pacde-
TOB, JIBE€ MOAOTPACIIH XapaKTEPU3YIOTCA
HU3KUM, ISITh — YMEPEHHBIM M OCTajlb-
HBIE JIECSITh — BBICOKHM YPOBHEM TYpOY-
nentHocTH. [Ipu 3TOM OOpammaer Ha ceds
BHUMAaHUE CYyILIIECTBEHHAs pa3HUIlA 3Haue-
HUH K03 (HUIIUEHTOB BapUaluu HE TOJb-
KO MEXIY pa3HbBIMH MNOJOTPACISIMH,
HO ¥ BHYTPH KaXXIOTO BBIICJICHHOTO TH-
ana3oHa, 0COOCHHO OTHECEHHOI'O K BBICO-
KOMY YPOBHIO: OT 33,5 B MpOU3BOJICTBE Ma-
IITH 1 000PYI0BaHUs 00IIET0 Ha3HAYCHUS
10 81,43 B mpoU3BOACTBE aBTOTPAHCIIOPT-
HBIX CPEICTB.

Tabnuua 2. UHTepnpeTaumsa 3Ha4YeHnn Ko3appuLMEeHTOB Bap1aLum

Table 2. Interpretation of variation coefficient values

3HaueHue . VYpoBeHb TYypOyIeHTHOCTH
XapakTep U3MEHEHUH L
K03(1)(1)I/IIII/ICHT3 O0TpacJI€BOU CPEbL
7 <10% OnHOpONHbIE, HE3HAUNUTEIbHBIE HecymecTBeHHBIM
10% <7 < 20% OnHOpONHBIE, CpETHUE Huskuit
20% < ¥ < 33% OnHOpONHBIE, 3HAYUTEIIBHBIE YmepeHHbIi
7 >133% Heonnoponusie, HeycToiiuuBble | Beicokuit

Hcemounux: cocTaBieHo aBTOpaMH Ha OCHOBE'.

"' Koadpduruenr Bapuanmu. URL: https:/fd.ru/articles/158998-koeffitsient-variatsii-17-m12
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Tabnuua 3. PesynbtaTbl pacyeToB KoapduumneHToB Bapuauum

Table 3. Results of calculations of coefficients of variation

Kox OKB3/I: HaumenoBanue nogoTpacin

27.1: TIpou3BOACTBO AIIEKTPOBUTATEICH, TCHEPATOPOB, TPaHC(HOPMATOPOB
1 paclpeeNInTeNbHBIX YCTPOUCTB, a TAKKE KOHTPOJIbHO-U3MEPUTENBHOM anmna-

parypsl

27.2: IIpon3BOACTBO EKTPUIECKUX aKKyMYJISITOPOB U aKKyMYJISATOPHBIX OaTrapeit
27.3: IlponsBoncTBO Kabesel u KabeabHOMi apMaTypbl

27.4: TIpon3BOJCTBO 3JIEKTPUIECKHX JIAMII U OCBETHTEIBHOIO 000PYIOBAHUS

27.5: TIpou3BOACTBO OBITOBBIX TPUOOPOB

27.9: TIponu3BOACTBO MPOYETO IIEKTPHUIECKOTO0 000PYIOBAHU S

28.1: TIpon3BoACTBO MAaIIMH U 000PYAOBAaHUA O0IIEr0 Ha3HAYCHHU S

28.2: TIpon3BOACTBO MPOYHX MAIIHH U 000PYAOBAaHUS O0IIET0 HAa3HAYCHUS
28.3: [Ipon3BOACTBO MAIIIMH U 000PYIOBaHUS IS CEITHCKOTO U JIECHOTO XO3HCTBA

28.4: IIpon3BOICTBO CTAHKOB, MalllMH X 00OPYXOBAaHHUS I 0OpPaOOTKN METa-

JIOB U ITPOYMX TBEPAbIX MAaTCPpUAJIOB

28.9: IIpon3BOACTBO MPOUYUX MAIIMH CTIELMAIBHOTO HA3HAUYEHHU S
29.1: [Ipon3BOACTBO aBTOTPAHCIIOPTHBIX CpeAcTB*

29.2: IIpou3BOACTBO KY30BOB AJI aBTOTPAHCIIOPTHBIX CPEICTB; MPOU3BOJACTBO

IIPULENOB U IIOJYIIPULIEIIOB

29.3: TIpon3BOICTBO KOMIIJIEKTYIOMMX U TPUHAJICKHOCTEH JJIs1 aBTOTPAHC-

MOPTHBIX CPENCTB™

30.2: IIpon3BOACTBO JKEIE3HOIOPOKHEIX TJOKOMOTHBOB W TIOABIKHOTO COCTaBa™*

30.3: IIpon3BOACTBO JETATENHHBIX AIIIAPATOB, BKII0Yasi KOCMAYECKHUE, U COOT-

BETCTBYIOIIETO 000pyAOBaHUS™

30.9: TIpon3BOACTBO TPAHCHIOPTHBIX CPEACTB M 000PYAOBaHMSI, HE BKIIOUEHHBIX

B ApyTHUE I'pyHIIHPOBKU*

24,38

27,62
22,76
39,41
20,51
17,76
33,45
15,85
46,05
37,40

24,41
81,43
38,51

79,85

48,49
48,18

39,41

Ipumeuanue: * B 0603HAYCHHBIX MOAOTPACIIX MPOMBILUIEHHOCTH 3a niepuof 2021-2022 rr. uxdop-
Malys O II0Ka3aTeNsixX JeATeIbHOCTH Psijia KOMIIAHUH HE MPEJCTABIICHA, YTO BEACT K HEKOTOPOMY 3aBblLie-
HMIO KO3()(GUILIMEHTOB BapUaIMH, OJHAKO OTKJIOHCHHUE HE SABISETCS CYIECTBEHHBIM M 3HAYMMO HE MCKaXa-

€T Pe3yNIbTaThl PaCUETOB.

Hcemounux: pacCcuuTaHO aBTOpaMH.

HeoOxoauMo oTMeTUTH, YTO BO BCEX
0e3 MCKIIOYEHHs HCCIEAYyEeMBIX OTpac-
JIAX U3MEHEHUs NPUBEACHHBIX 3HAUYCHUN
YeThIpeX aHaIU3UpPYyEeMBIX MOoKa3aTeeil
B JIECSATHJIETHUN TIEPHOA HOCUT pa3HOHA-
IIPaBJICHHBIN XapaKTep, OMHAKO aMIUIUTY-
Ja UX KonebaHuil 6e3yCIOBHO pa3IUYHA,

4eM H 00yCIIOBIICHBI PE3YJIbTaThl CBOJHO-
ro pacyera.

st Gonee TITyOOKOTO MOHUMAaHHS CIIO-
KUBIIETOCS CpEAHEro 3HaueHHs kod3ddu-
[MEeHTa BapUallud W HATJSJHON JeMOH-
CTpalMy XapakTepa U3MEHEHHH KaXKI0To
U3 aHAIM3UPYEMBIX TOKa3aTeNe MBI TIPH-
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BENIM aHaJM3 PacueTOB MX CPEJHETrO 3Ha-
YeHUsl, CTAHJAPTHOTO OTKJIOHEHHUS U KO-
s duIMeHTa Bapualuy Ha TIpUMepe Tpex
MOJOTpACIeH C pa3IMIHBIM YPOBHEM OT-
pacieBoii TypOyiaeHTHOCTH (Tabm. 4).
Pacuer cpennero nosgossier chopmu-
poBaTh MpeAcTaBiIeHE 00 yPOBHE HCXOMI-
HOTO 3HAYEHUs aHAITM3UPYEMOTO TIOKa3a-
tenst. CTaHaapTHOE OTKJIOHEHHUE SIBIISIETCS
OCHOBHOH aOCOTIOTHON Mepol BapHaIiu
U TTO3BOJISIET OLICHUTD, KaK pacipeesICHbI
3HAYECHUSI UCCIIEAYEMOM BEINYNHBI OTHOCH-
TEeNBHO ero cpeaneit. U, Hakonen, ko du-
[UCHT BapHalluK, pACCYMTaHHBIN B paspe-

3€ UCCIEIYyEeMbIX MTOKa3aTeNeH, MO3BOISET
CIETaTh BBIBOII O XapaKTepe NX N3MCHEHUI.
Kak BUIHO U3 pe3yiabTaToB pacyeToB,
OopIeil TUHAMAKE TTOABEP KEHBI TIOKa3a-
TEJH, XapaKTepHU3yIolIie MOTeHIIHAT 0CY-
IIECTBIICHUS MHBECTULIUI TIPEATIPUATUIMH
OTpAaciy U MPUBJICUCHUS UMHU KPEIUTHBIX
pecypcoB. B To e Bpems y oTpacieil ¢ Bbl-
COKUM YpPOBHEM TypOyJIEeHTHOCTH, OCHO-
BaHHOM Ha 3HAYCHHUW CPEeIHETO Kod(pdu-
[IHeHTa BapUallN¥, H3MEHEHUS KaKIOTO
Y3 aHANIU3UPYEMBIX MOKa3aTelel SBISIOT-
Csl 3HAYUTENILHBIMU U 3a4acTyl0 HOCST Xa-
paKTeEp HEYCTOMYMBBIX U HEOJJHOPOJHBIX.

Tabnuvua 4. PacyeT ko3¢ puLMeHTOB Bap1aLumn Ha npuMepe Tpex nogoTpacnen

Table 4. Calculation of variation coefficients on the example of three

sub-sectors

TMokasarens CpenHee 3HaYeHHE, CrangaptHoe oTkiIoHeHue, | Koaddunuent
MIIpA pyoO. MIIPA pyO. Bapuamuu, %

28.3: Ilpou3zeoocmeo mawiun u 060py0o6anus 01 cenbcKozo U 1ecHo20 46,05
Xxo3aiicmea
Bripyuka 111,932 28,296 25,28
CebecToUMOCTb MPOJIaK 93,258 20,129 21,58
EBIT 11,931 9,303 77,98
[IpomeHTs! K ymiaTe 1,113 0,661 59,35
27.1: IIpou3600cmeo rnexkmpoosuzameneil, 2eHepamopos, mpancgop- 24,38
Mamopos u pacnpeoeumenbHvlx yCmpoiucme, a maKice KOHMPOIbHO-
U3 MepumenbHoll annapamypsl
Beipyuka 244,219 25,587 10,48
Ce0ecTOMMOCTh MPOIaK 197,025 20,673 10,49
EBIT 19,203 10,329 53,79
[IponenTs! K ymiaTe 3,015 0,686 22,76
27.9: IIpou3zeoocmeo npouezo 31eKmpuieckozo 060pyoosanus 17,76
Bripyuxka 74,820 9,379 12,54
CebecTOMMOCTh MPOIaK 58,825 7,523 12,79
EBIT 7,004 1,289 18,41
[IponeHTs! K ymuaTe 0,799 0,218 27,33

Hcemounux: pacCuruTaHO aBTOpaMHu.
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5. 06cyxpeHune

ChopmynupoBaHHBIE HAMHU BBIBOJIBI
0 pa3HOM CTETEHH MPOSBICHUS TypOyIeHT-
HOCTH BHEILIHEHN CpeNbl B pa3pes3e oTpaciei,
10 CYTH, OATBEPKIAAOTCS UCCIEOBAHUEM
CrapukoBoit [33]. OueHuBas cTeneHb BO-
JIATUJILHOCTH 000pOTa Pa3InYHBIX OTpac-
Jiel, aBTOp OIpe/ieNseT YpOBEHb aJanThB-
HOCTH TOW WJIM MHOM OTpaciii K BHEIIHUM
n3MeHeHusM. [Ipu 3ToM TepMUH «aganTuB-
HOCTb» UCIOJIB3YETCs] B KAUECTBE CUHOHMU-
Ma «ctabmipHOCTH» [33, c. 265]. B uto-
Te 10 pe3yJibTaTaM pacueToB aBTOP JAETAcT
BBIBOJI O CJIOKHOCTH BHEIIIHEH Cpeibl mpea-
MPHUATHNA PA3INIHBIX oTpacieit [33].

Takum 00pa3oM MOXKXHO CHHTATH, YTO
BBIJIBUHYTAs B UCCIIEAOBAaHUY FUIIOTE3a Ha-

11a cBoe noxaTeepkaeHue. OqHaKo Moy-
YEeHHbIE PE3yIbTaThl BIOJIHE JJOTMYHO MIPH-
BOJIAT K CIIETYIOIIEMY HCCIIeIOBATEILCKOMY
BOIIPOCY: YTO SIBJISETCS KIFOYEBOI NpUyu-
HOHW BBICOKOW TypOyJIE€HTHOCTH TOH WIH
MHOW oTpacin?

[t momydeHust OTBETa Ha 3TOT BOIIPOC
1eNecoo0pazHo, BO-MIEPBBIX, PACCMOTPETh
CTETIeHb 3aBUCUMOCTH PAaCcCUUTAaHHOU CTe-
HIEHH TypOyIEeHTHOCTH OT YPOBHSI KOHKYPEH-
UM B OTPACIIU U, BO-BTOPBIX, COIOCTABUTH
MOCJIEAHUH C YPOBHEM €€ MMIIOPTO3aBUCH-
MOCTH.

IlepBas 3amava perieHa ¢ TOMOIIBIO
pa3paboTaHHON MaTPHUIBI B KOOPAUHATAX
«ypOBeHb KOHKypeHImH rmogorpaciu (hhi)—
cTereHs ee TypOymnenTHoctH (V)» (puc. 1).

Puc. 1. AHanna pesynbTaTos UCCNeA0BaHUA
Figure 1. Analysing the results of the study

Hcemounux: cocTaBieHo aBTOpaMH Ha OCHOBE COOCTBEHHBIX Pacu€ToOB U JaHHBIX Poccrara.
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B xauecTBe mepBONM KOOPIAHMHATHI
WCIIOJIb30BAaHbl 3HAYEHUS (MO JaHHBIM
Poccrara) unnexkcoB Xepbuumans —
Xwupmmana (hhi). YautsiBasi, 9T0 aHaIM3
HE BBISABIJI MX CYIIECTBEHHBIX H3MEHEHUI
3a MOCJEeIHUE 5 JIET, IPUHATO PEIICHUE UC-
0JIb30BaTh AaHHbIE 3a 2022 1. B xauecTBe
BTOpOU KoOpAMHATHI (V) IpUHATHI 3Haue-
HUSI PAaCCYMTAHHBIX [TOKa3aTeNei BapHamny.

Ha ocHOBe mOCTpOEHHON MaTpulIbl
MOJKHO CHENIaTh CIEIYIOIINE BBIBOJIBL.

OcHoBHast Macca IpeanpUsITUA uccie-
QYEMBIX MOJOTpaciei paboTaeT Ha BBICO-
KOKOHKYPEHTHBIX pbIHKax. [Ipu 3TOM, BHE
3aBHCHUMOCTH OT MaciTada, pa3IndHbIe T0-
JIOTPACIH OTIIMYAIOTCS PA3HOM CTEMEHBI0
BOJIATMJILBHOCTH OCHOBHBIX MapaMeTpOB.
CoOTBETCTBEHHO, MOXKHO YTBEPXKIATh, YTO
[IOJTyYEHHBIE B XO/I€ PaCUE€TOB PE3YNIBTAaThI
HE SIBJISIIOTCS CIIEJICTBUEM HJIM OTPaKEHU-
€M YPOBHS KOHKYPEHLIUH.

3ameTuM, 4TO rpadudecKoe MmMpen-
CTaBIICHUE PE3YIbTATOB HCCIEAOBAHUS
(puc. 1) MOMOTHUTENBHO Jae€T BO3MOXK-
HOCTH OLICHUTH BKJaJ TOW WU MHOH MO-
JIOTPaciu B CTPYKTypy oOpabarbiBatomieit
MIPOMBIIUIEHHOCTH.

Bropast 3amaga pemena Ha OCHOBE aHa-
JTU3a TaHHBIX TaOll. 2, aHaJIN3 KOTOPBIX T10-
Ka3bIBaET, YTO CTENIEHb OTPACIIEBOM TypOy-
JICHTHOCTH BBIIIE B 00JIee TEXHOIOTHYHBIX
otpacisx. [Ipu atoM ypoBeHb TypOysIeHT-
HOCTH KOPPEIUPYET C yPOBHEM HMIIOPTO-
3aBHCHMOCTH, B TOM YHUCIIE IO HMITOPTa
B 100aBIEHHOW CTOMMOCTH OTPACIH, YTO
MOATBEPKAACTCA AHAIUTUUYECKUM JIOKJIa-
nom', a Taroke paboramu Kopenanosa [34]
u CumaveBa u 1p. [35].

Taxk, o pe3ynbpraraM MCCIETOBAHMIMA
Cumadesa u ap. [35], aBToMoOHIeCTpOCHHE
B IIEJIOM UMeeT Hanboyiee BHICOKYIO CTe-
MIeHb 3aBUCUMOCTH OT UMIIOPTA, YTO KOP-
peNupyeT C MOJyYeHHBIMU HaMU 3Haue-
HUSMU TTOKa3aTeneil Bapuauuu. [lpu atom
cBEITIIE 65 % MPEeNnPUATHIA, OTHOCSIITHXCS

! https://www.hse.ru/news/expertise/814559899.
htm

K IPOU3BOJICTBY DJCKTPUUECKUX MAIIUH
1 000pyAOBaHUS U MPOU3BOACTBY MAIINH
1 00opynoBaHHA (KpOMe CTaHKOB), UMEIOT
3aBHCHMOCTP OT UMIIOPTA Pa3HBIX YPOBHEH
OT «CJTaboTo» IO KKPUTHIECKOTOY, UTO TaK-
e OTPAXKAETCS B TIOIYYCHHBIX 3HAYSHUSIX
TypOynentHoctu. bonee 50 % npennpus-
THUW, 3aHUMAIOIINXCS TPOU3BOICTBOM Jie-
TaTeJIbHBIX allapaToB W MPOU3BOJICTBOM
YKEIE3HOAOPOKHOTO MOABHIKHOTO COCTa-
Ba, IMEIOT 3aBUCUMOCTH OT UMIIOPTA B JH-
ara3oHe OT «cJ1aboro» 10 «CUIBHOTOY» UTO,
Ha Hall B3I, SIBJISIETCS BEChbMa CyIIe-
CTBEHHBIM U TaKXe KOPpPETUpPYyeT C Moiy-
YEeHHBIMU PE3yJIbTaTaMU PacyeToB KO3(-
(hMIIMEHTOB BapHAIIHH.

6. 3aknoueHue

[IpoBeneHHOE HCClIETOBAHHE BOC-
MOJTHSET METOJAMYECKUI MpoOes B KOJIH-
YECTBEHHOMW OIEHKE CTENEHU TypOyJIeHT-
HOCTH CpEJbl Ha OTPaciIeBOM YpPOBHE
¥ HEJTOCTATOK COOTBETCTBYIOIINX IMITAPH-
4yeckux uccnenoBanuid. Ero pesynsrars na-
10T OCHOBAHHME JJIsI CIEAYIOMINX BEIBOIOB.

1. Jloka3aHa rumore3a OTHOCUTEIHHO
BO3MOXXKHOCTH KOJIMYECTBEHHON OIICHKHU
TypOyJIEHTHOCTH OTPACIM Ha OCHOBE pac-
yeTa BapnabeNbHOCTH TIOKa3aTeNe, Xapak-
TEPU3YIOLINX COCTOSIHUE PBIHKA, JOCTYTI-
HOCTB PECYPCOB M IEPCIIEKTHBEI Pa3BUTHUS
OTpPACITH.

2. B TeueHne NMeCATUIICTHETO TEpHoaa
(2013-2022) obHapyxkeHa CyliecTBEHHAs
i depeHnraIis CTeneHn TypOyIIeHTHOCTH
Pa3IMYHBIX OTPACIIei IPOMBIIUIEHHOCTH.

3. Knroueyro poib B popMUpOBaHUH
YpOBHSI TypOyJIE€HTHOCTH COBPEMEHHOM
POCCUHCKON OTpaciii UTPAET CTENEHb €€
TEXHOJOTHYHOCTH M UMIIOPTO3aBUCHUMO-
ctu. [Ipu 3TOM Takoii hakTop KaK ypoBeHb
KOHKYpPEHIIMU OTpaciy He ABJSIETCS omnpe-
JETSIOINM.

[IpoBeneHHOE HcCen0BaHUE BHOCUT
OTpe/IeNICHHBII BKJIAJI B PA3BUTHE TEOPUH UH-
TEPAKTHBHOTO CTPATETMIECKOTO YIIPABICHHS
3a c4eT (hOPMHUPOBAHUS METOANIECKOTO HH-
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CTpYMEHTApHs OLICHKU COCTOSIHUS BHEIITHEH Bwmecre ¢ Tem ucnons3oBaHue paszpa-
Cpelibl OpraHU3alluK, CIIOCOOCTBYSI TeM ca- OOTOK MMEET OTPaHHYCHUS, BO-TICPBBIX,
MBIM TIPHUPAIIECHHUIO 3HAHUM B 3TOM 001acTH.  JJIs OTpaciieid, B COCTaBe KOTOPBIX OOJIbIIOE
C mpuKJIagHON TOYKH 3PEHUS TOJIy- YHUCIIO MPEIIPHUATHIA C MpeodiiaIaroei 10-
YeHHBIE Pe3yIbTaThl TOJE3HBI JUIs BhIpa- Jel TOCYIapCTBEHHOTO Y9acTHsl, TOCKOIb-
0OTKHM ¥ 000CHOBAHHUS CTPATETHUECKUX pe- Ky U3MEHUYUBOCTH ITOKa3aTeie, BXOMAIINX
LIEHUI Ha BCEX YPOBHSX XO3SIMCTBOBAHUS B COCTAaB MPEIJIOKEHHOTO KPUTEPUS Typ-
" NIOCTPOCHUA TaK Ha3bIBAEMOM CHCTEMBI 6}/J]CHTHOCTI/I, B OTOM ClIydac€ MpOUCXOAUT
paHHETo MPEAYNPEXACHUS, TO3BOJISIIOIEH  HE MO pHIHOYHBIM IpUHUUNaM. 1, Bo-BTO-
XO3AHUCTBYIOIIMM CYOBEKTaM OBICTPO U OTIe-  PBIX, IS OTpaciiedl ¢ 3aKPBITON CTATHCTH-
PaTHBHO pearnpoBarh Ha M3MEHEHUsSI CPEeIbl.  YECKOW OTYETHOCTHIO IEATEIHHOCTH.
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Abstract. In recent years, the term “turbulence” has beenincreasingly used to describe the

state of the environment for business entities. The analysis of the identified approaches

to defining its essence provides grounds for treating turbulence as an integral, essential

and, mostimportantly, complex characteristic of the external environment. The relevance

of its study is determined by the increasing speed of change, increasing complexity and

uncertainty, mutual influence of changes in the national economy and its individual indus-
tries and, as a consequence, the need to take into account the level of turbulence in the

justification of strategic decisions at any level. At the same time, in modern publications

we could not find any studies focused on the peculiarities of assessing the turbulence of
the industry and, accordingly, correct quantitative approaches to its implementation. The

aim of this study is to develop a method of quantitative assessment of the level of indus-
try turbulence in the case of machine-building industries. The scientific hypothesis of the

research is as follows: the level of turbulence of a particular branch of modern Russian in-
dustry is defined by the variability of indicators characterising its condition. The methods of
the research were structural-logical and matrix analysis, tools of statistical data process-
ing. The quantitative method developed to assess the industry turbulence includes such

steps as the choice, taking into account the accepted assumptions, of evaluation indica-
tors, justification of the decision regarding the use of the coefficient of variation as a tool

for assessing their variability, collection of the necessary information, calculation and in-
terpretation of the results. The testing on a sample of 17 machine-building sub-sectors

by assessing the turbulence of each for a 10-year period confirmed the hypothesis of the

study and showed a significant differentiation of industries by the level of turbulence. The

key role in the formation of the turbulence level of the modern Russian machine-building

industry is played by the degree of its technological sophistication and import dependence.
The obtained results allow us to assess the state of the environment of various industries

objectively enough, which should increase the degree of the validity of strategic decision-
making at all levels of economic activity.

Key words: external environment; turbulence; assessment method, strategic decisions.
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AHanus 4yyBCTBUTENIbBHOCTU NOKa3aTeNneun pbIHOYHOW aKTUBHOCTHU
Kopnopauuu Npyu HEUTPanbHOM NOAXOAE K AMBUAEHOHON
NONUTUKE

C. H. Kpornos (© D4

Vpanvckuii pedepanvhoiil ynusepcumem
umenu nepsozo Ilpesudenma Poccuu b. H. Envyuna,

2. Examepunbype, Poccus
D4 zali6770@yandex.ru

AHHOMayus. B ycnosmsix COBPEMEHHOW Pa3BUTOM PbIHOYHOM 3KOHOMWUKM JOCTETOYHO
B@>KHOM XaPaKTEPUCTUKON AEATENBHOCTMU KOpropaLmm (MYBMYHOr0 aKLMOHEPHOT 0 06-
wectsa (MAQ)) aBNSeTcs ero ak TMBHOCTb Ha (OHO0BOM PbIHKE (PbIHOYHAA aKTUBHOCTD),
npegnonaratowas pa3paboTky AMBMAEHOHOW NOANTUKM, KOTOPas, C 0GHOM CTOPOHbI,
O0/1XKHa cnocobCcTBOBaTbL AOCTUMEHWIO OCHOBHOM LIeNY (PUH3HCOBOr0 MEHEXMEHTE —
MaKCMMW3aLMM MaTEPUaNbHOr0 6N1arocoCTOSHMSA aKLMOHEPOB, 8 C OPYron — Y4nTbIBaTb
WMHTEPECbI BCEX OCTasIbHbIX 3aMHTEPECOBaHHbIX B AesatenibHoCcTu [AQO cTernkxongepos
(BK/HOYEHA MOTEHLMA IbHBIX MHBECTOPOB) A5 06ecneyYeHns ero YcToNYMBOro pasBuTUS
B LONTOCPOYHOM NEPCNEKTMBE. BbiNONHEHWE AaHHOr0 TPEBOBAHNSA BOSMOXKHO NULLb
B PaMKaX HEMTPanbHOr0 MoAxo4a K AMBUAEHAHOM NOAUTUKM NYBINYHOMO aKLIMOHEPHO O
obuecTsa. Llenbto ccnepoBaHmsa SBASETCS U3YYEHWE PbIHOYHOW aKTUBHOCTM NYbany-
HOr0 aKLMOHEPHOro 06bLecTBa NOCPEACTBOM 8HaNN3a YYBCTBUTENIbHOCTY €€ BaXKHEN-
LUMX MOKa3aTeNen K 0CHOBHbIM OMPeAenstoLLMM X hDaKTOpaM B YCIOBUSAX HEMTPaNbHOMO
MoAX04a K OCYLECTBAEHNIO AMBUAEHOHOM MOANMTMKIK. Pabodas runotesa — paccMoTpeTb
BO3MOXHOCTM MCMOSIb30BaHMSA B KYECTBE MHCTPYMEHTOB 8HaNN33 YYBCTBUTEIbHOCTH
BaXKHENLUMX MOKa3aTenen pbIHOYHOM akTUBHOCTU MNAO K OCHOBHbIM ONpeaenstoLLmnM Ux
(aKTopaM B YCnoBUSX HEMTPaNbHOMO NOAX0A8 K OCYLLECTBAEHNIO AMBUOEHAHOM NO-
IMTUKW COOTBETCTBYHOLLMX MOAenen anactuiHocTen. CHopMmMpoBaHHbIE MOAENN 3N3-
CTMYHOCTEWN Ba)KHENMLUMX MOKa3aTeNeN PbIHOYHOM 8KTUBHOCTM NPeAnonaraeTcy nuc-
NoNb30BaTb B MPOrHO3HO-3HaNMUTUYECKNX OLEHKaX M3MEHEHWUIM X 3Ha4YeHMA. Kpome
TOr0, OHV A3AYT BO3MOXXHOCTb PACKPbIBaTb MPUYMHBI 3ITUX M3MEHEHW NYTEM Onpege-
NEHWNS BIMSIHUS Ha AaHHbIE 31aCTUYHOCTU BKIKOYEHHDBIX B X MOLENM ONPELENSHOLLMX
(haKTOPOB NOCPESCTBOM COOTBETCTBYIOLLMX CNOCOB0B 1 MpreMoB haKTOPHOM0 aHaIn-
38 NpY HEMTPanbHOM NOAX0AE K AMBUAEHAHOW NOANTUKE NYBANYHOrO aKLMOHEPHOr 0
obuwecTBa. ABTOp OeNaeT BbiBOA 0 40CTAaTOYHOW AENCTBEHHOCTM Pa3paboTaHHbIX UM
MOAENer aNacTUYHOCTEN BaXKHENLLMX NOKa3aTenen akTMBHOCTM NYBAMYHOI0 aKLMOo-
HepHOoro 0buecTBa Ha (POHO0BOM PbIHKE K MU3MEHEHWIO OCHOBHbIX MX OMPELENAOLLMX
(aKTOPOB B Ka4ECTBE MHCTPYMEHTOB YrpPaBAEHNS PbIHOYHOM aKTUBHOCTbBIO MAO npu
HEMTPabHOM MNOAX0AE K ero AMBUAEHAHON MOUTUKE.

Knro4esble cnosa: aHanu3 YyBCTBUTENbHOCTHW; 3N13CTUYHOCTb; MOLAESIMPOBaHUE; Pbl-
HOYHasA BKTMBHOCTb; HEMTPANbHbIN MOAXOA; AMBUAEHOHAS NONUTUKE; NYBANYHOE aK-
LMOHepHOoe 0bLwecTBo.

1. BeegeHue HOU XapaKTepUCTUKON JeSTENbHOCTH Iy-
B ycrmoBusix coBpeMEHHOM pa3BUTON  OJUYHOTO aKIIMOHEPHOTO OOIIecTBa SBIIS-
PBIHOYHOM SKOHOMHUKH JOCTATOYHO BaXk- €TCs €e aKTHMBHOCTh Ha (DOHJTOBOM PHIHKE
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(pBIHOUHAS aKTUBHOCTB), IOZI KOTOPOIi clie-
JyeT IIOHNMATh BBIOOP ONTUMAJIBHBIX CTpa-
TETUH ¥ TAKTUKU B UCTIOJIH30BAHUH MIPUOBI-
7, €e aKKyMYJIUPOBaHUH, HapallluBaHUU
KalluTaja MyTeM BBIIIYCKa JOMOJIHUTEIb-
HBIX aKLHH, a TaKKe BIUAHUS Ha PHIHOY-
HYIO LIEHY aKI1H.

ObecneueHne TpeOyeMoro myOTMIHOMY
aKIMOHEPHOMY OOIIECTBY YPOBHS PBIHOU-
HOH aKTUBHOCTH, KaK IIPaBUJIO, IPEAIoara-
€T pa3paboTKy KOMILIEKCa YIPaBICHUYECKUX
peleHuii, criocoOCTBYIOIINX, 10 KpaitHen
Mepe, HEyXYALICHHIO €€ TTOI0KEHHUS Ha PhIH-
Ke KalluTaia B IIaHe TUHAMHUKH PHIHOYHBIX
WHIUKATOPOB (aOCOMOTHBIX — PHIHOYHON
IICHBI OOBIKHOBEHHOW aKITUW, MPHOBLIH
Ha OOBIKHOBEHHYIO aKIIMIO M TWBHICHAA
Ha OOBIKHOBEHHYIO aKILIHUIO, 4 TAKKE OTHO-
CUTEJBHBIX — (PMHAHCOBBIX KOA(PPHULINECH-
TOB PBIHOYHOI aKTHBHOCTH).

SIBAssICH TOCTATOYHO BayKHOM COCTaB-
JIAIOIICH YCTOMYMBOTO pa3BUTHS ITyOIHY-
HOTO aKIMOHEPHOTro 00IecTBa, ero phl-
HOYHAasi aKTUBHOCTD JIOJKHA TIPECIIeA0BaTh
CIOCOOHOCTH JAOITOCPOYHOTO MPOIOIIKE-
HUs 3P (PEKTHBHOW SYKOHOMUYECKOH nesi-
TEJBHOCTH. DTa JEATENBHOCTD ONPEJIEIIsi-
€TCsI HAJTMYUEM U JIOCTaTOUYHBIM YPOBHEM
3¢ PeKTUBHOCTH HCTIOJIB30BAHUS PECYPCOB
ITAO u 3akmro4aercs B yCTOWIMBOCTH PO-
cTa 00bEMOB IPOU3BOJICTBA U MPOAAK, aK-
TUBHOCTH B YaCTH MHBECTHUIIMA W HHHO-
Baluii, 00eCIIEYCeHNN COOTBETCTBYOIIETO
YPOBHS 01aroCOCTOSIHUS aKLIUOHEPOB U 3a-
paboTHOI maTel pabOTHHUKOB.

[Ipencrasnsercs, 4To ycTolHunBOE pas-
BUTHE MTyOJIMYHBIX aKIHOHEPHBIX O0IIECTB
HE MOXET OBITh 00eCIeueHo, eciu He (op-
MUpYeTCs HaJyIexaliee nHPOPMaIlHOHHOE
obecrieueHne, mpemnoararnee pa3padoT-
Ky pekoMeHIauui 1no (opMUpPOBaHHUIO UH-
TErPUPOBAHHOTO OTYETA 00 YCTOWYMBOM
passutuu [1AO. B 3HaunTensHOM cremne-
HU [IPUMEPOM 3TUX PEKOMEHIAINH SBIS-
torest crangaptel GRI (Global Reporting
Initiative) [1], mocTpoeHHbIE HA IPUHIIH-
nie Tpuenuaoro urora (Triple Bottom Line):

SKOHOMHUKH, KOJIOTHH IPOU3BOACTBA U CO-
UATBHON TIOJIUTUKE MPAKTHUECKHU JTIF000-
ro npeanpuatus. st obecriedeHus npax-
TUYECKON peasTu3ayy YIOMSIHYTOTO BBIIIIE
TPUEAUHOTO WUTOTA B TPYIIy BAKHEHIITNX
MoKa3aresieil SJKOHOMUUECKOH pe3ylIbTaTHB-
HOCTH ITyOJIMYHBIX aKLIMOHEPHBIX 00IECTB
CIIeNTyeT BBECTH HHAWKATOPBI, XapaKTePH3Yy-
IOIIHE UX PHIHOYHYIO aKTUBHOCTb.

[enecoobOpa3Ho Takke 00OpaTUThL 0CO-
0oe BHUMaHHE Ha CIEAYIONINH MOMEHT:
OUBHUACHIHAS MOJUTHKA JOJDKHA obectie-
YUBaTh JAOCTH)KEHHUE OCHOBHOU 1ienn (u-
HaHCOBOTO MEHE/KMEeHTa (MaKcuMH3a-
MU MaTepPUAIBHOTO 0JIar0COCTOSHUA
COOCTBEHHHMKOB (aKITHOHEPOB)), a TaKKe
MIPUHUMATH BO BHUMaHUE WHTEPECHI BCEX
OCTaJIbHBIX 3aMHTEPECOBAHHBIX B AESTENb-
HOCTH MyOJIMYHOTO aKIHOHEPHOTo 0o0ILe-
CTBa CTEHKXOJAEpOB (B TOM UHCIIEe HHBE-
CTOPOB, YYaCTBYIOIINX B 9KOHOMUYECKON
nesatenbHoCTH [TAO, 1 MOTeHITHABHEIX ),
YTOOBI CITOCOOCTBOBATh €r0 yCTOMUYNBOMY
PasBUTHUIO B IOJITOCPOYHOM IIEPHOJIE.

Brinmonnenue ganHoro TpeOoBaHUS
BO3MOXKHO JIMIIb B paMKax HEUTpalbHO-
r0 MMOAX0/a K OCYIIECTBICHHUIO JUBHUICH-
HOH MOMUTUKHA MyOINIHOTO aKIMOHEPHO-
ro obmectna [2].

[Tpu npakTrdeckoil peanuzanuu chop-
MYJIHPOBAHHOTO BHIIIE YCIOBHS YCTOM-
yuBocTH ITAO HeoOXonuMMO NMPUHATH
BO BHUMaHHE€ TPAJUIHOHHYIO pa3padoT-
Ky OUBHUACHIHOHN MONUTHKHU ITyOIUIHOTO
aKIMOHEPHOTO OOMIECTBA IO OTHOIIIEHHUIO
JUIIb K OOBIKHOBEHHBIM aKIMAM, TaK KaKk
OUBUACHIHAS JOXOTHOCTHh IPUBHIIETHUPO-
BaHHBIX aKILUH, KaK MpaBuio, GUKCHpPOBa-
Ha (XOTSI BO3MOYKHBI U HICKIJTIOUECHHSA).

Lenv uccnedosarnus — N3yIATH PHI-
HOYHYIO aKTUBHOCTH IyOJUYHOTO aKI[HO-
HEPHOTO 001IeCTBA MOCPEACTBOM aHAIN32
YYBCTBHUTEIBHOCTH €€ BaXHEHIINX MOKa-
3aresneil K OCHOBHBIM OMpPENENSIOMUM UX
(hakTOpaM MMEHHO B YCIIOBHAX HEHTpalIb-
HOTO TOJX0/a K OCYIIECTBICHUIO AUBH-
JEHTHOW TTOMUTHKH.
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Pabouas eunomesa uccneoosanus —
PaccCMOTPEHHE BO3MOXHOCTH HCIOIB30-
BaHUs B KaUeCTBE MHCTPYMEHTOB aHAJIN3a
YYBCTBUTEILHOCTH BaXKHEHIIMX IMOKa3a-
TeNeil PHIHOYHON aKTHBHOCTH ITyOIMIHO-
ro aKIMOHEPHOTO O0IIECTBA K OCHOBHBIM
OTIPECIISAIONM UX (haKTOpaM B YCIOBHSIX
HEUTPAITBLHOTO TIOIX0/A K OCYIIECTBICHHIO
TUBUIECHIHONW MOJUTHKH COOTBETCTBYIO-
IIUX MOJIENICH 2JIaCTUUYHOCTEH.

2. 0630p nNuTEpaTypbl

2.1. Hnoukamopul poiHOUHOl

aKmueHocmu

Panee aBTopoM cTarbu B psijie myOn-
Kanuit 06T chopMympoBaH U 0O0CHOBAH
HEUTpalbHBIA MOAXOA K AUBUACHIHOM IO-
JUTHKE TyONUYHOTO aKIIMOHEPHOTO 00111e-
cTBa, 0a3UPYIOUINIiCS HA COBMECTHOM HC-
MOJIb30BAaHUU TEOPHUH HPPEIEBAHTHOCTHU
JTUBUICHAOB, TEOPUH CYLIECTBEHHOCTH U~
BUJICHTHOM MOJIMTUKU U KOHIEMIUN YCTOM-
YHUBOTO Pa3BUTHUS NpeanpusTus [2], BbI-
JIeJICHBI KJIIOYEeBbIe MMOKa3aTeIl aHalu3a
U IPOTHO3UPOBAHUS €r0 AMBUACHIHOM MO-
JIUTUKH ¥ PHIHOYHOW aKTUBHOCTH, CPOPMH-
poBaHbI (PMHAHCOBBIE MOJIEIM BAKHEHUIIINX
13 HUX B YCIIOBHUSX YKa3aHHOTO BBIIIE MO~
xoza [3], a Takke NpUBEIECH NpUMEp MpaK-
THUYECKOTO MPUMEHEHHUS JaHHBIX MOAeser
U ONpe/eeHbl HaPaBIeHHs AaJbHEHIINX
HCCIIeTOBaHMI 1Mo 3TOM nmpobiemaruke [4].

MHukaTtopbl ppIHOYHONH aKTUBHOCTHU
ITAO ngocTaTo4YHO MHPOKO PACCMOTPEHBI
B ITyONIMKAIIUAX MHOTHX HCCIIEIOBaTeNeH.

Brealey et al. [5] npu ananusze ¢punan-
COBOH J€SITEIbHOCTH KOMIIAHUH YACTSIOT
JOCTaTOYHO MHOTO BHUMaHUS KOA(PPUIIH-
€HTYy TUBHUJICHIHBIX BBITIIAT, J0JIe PEUHBE-
cTHpyeMOr TPHUOBLTH, KOdhOHUITHECHTY I1e-
Ha-TIPUOBLTH, HOPME TUBHICHIHOTO TOXO/A,
K03 ULHEHTY «PBIHOYHASI — OallaHco-
Basi CTOUMOCTBY, a TaKXkKe KOdPPULIUEHTY
«q Tobunay.

Van Horne & Wachowicz [6] akiieH-
THPYIOT BHAMaHHE HAa PRIHOYHOH IIeHE
OOBIKHOBEHHOMW aKITUH, TPUOBLIN HA OOBIK-

HOBEHHYIO aKLUIO, AUBUCH/IE Ha OOBIKHO-
BEHHYIO aKI[HIO, a TAKXkKe Ha KO3 UIMeHTe
JVBHJICHTHOTO BBIXOJa KaK OCHOBHOM I10-
Kazarelie aHAIN3a JUBUJICHHOW MOJUTHKH.

Beaver & Morse [7] B mpouecce aHa-
nu3a 3(pPEeKTUBHOCTH AEATEIbHOCTH
Ha pBIHKE LEHHBIX OyMmar paccMmaTpuBa-
10T 0a30BYIO0 M pa3BOJAHEHHYIO MPUOBLIb
Ha aKIMio, JUBUJCHBl Ha OJIHY aKIIMIO,
KO3 PUIUESHTH MMOKPHITUS M BBHITIIATHI
JMBHJICH]IOB, KPAaTHOE MPUOBLTH, TIOJHYIO
U TEKYIIYIO JOXOIHOCTh aKIMi, a TAKXKe
K03 PHUIMEHT KpaTHOE O6anaHCOBOH CTO-
UMOCTH aKIIUH.

Aharony & Swary [8], kacasich peIHOY-
HOU TIPUBIIEKATEIEHOCTH (UPMBI, BBIJIEIS-
€T TIPUOBLTB (JJOXOM) Ha aKITHF0, KOAPHIIH-
€HT KOTHUPYEMOCTH aKL1H, TUBUACHAHYIO
JOXOAHOCTD aKUUH, JUBHICHIHBIN BBIXOJ,
JUBUJICHIHOE MOKpPBITUE, KOADUIIUEHT
PBIHOYHOM OIIEHKH akIuu, kodddunuent
Tob6wuna (g-ratio).

Woolridge [9] npu nzyuennn BIUSHAS
W3MEHEHHUs BEJIMYMHBI TUBHICHOB HA CTO-
UMOCTB aKIHi paccMaTpuBaeT MPUOBLIH
W AMBHUJICH]] Ha aKLHIO, TEKYIIYIO JOXOM-
HOCTh aKIWH, KOP(DOHUIIMEHTHI BBHITIIATHI
W TIOKPBITHS TUBUICHIOB, OTHOLIICHUE PhI-
HOYHOM TICHBI K PUOBLTH Ha aKIUIO U OT-
HOLIIEHNE PHIHOYHOM IIEHBI K 0aJaHCOBON
CTOMMOCTH aKIUH.

Dielman & Oppenheimer [10], ana-
JTU3HUPYS PE3KHE CKAaYKU JIOXOAHOCTU aK-
IUOHEPHOTO KaruTaia, 0co00e BHUMaHKe
VACTSAIOT U3MEHEHHUIO TUBUICHA, TIPUXO-
JSIILETOCS Ha OJHY aKIIHMIO.

DeAngelo et al. [11], xapakrepu3sys
B3aMMOCBSI3b BBHIIIATHl AUBUJCHIOB U Ha-
T4usi yOBITKOB KOMITAHWH, paccMaTpHBa-
10T YPOBEHb JHMBUJICH/HBIX BBIMJIAT HA OJ-
HY OOBIKHOBEHHYIO aKIHI0, KO3 PHUIIMEeHT
OUBHICHIHOTO BBIXOJA, TOKA3aTellb JTHBH-
JCHJHOTO JT0X0/a, KO3 (QUIIUEHT COOTHO-
HICHUS IICHBI U J0X0Jla TI0 aKIUH, a TaK-
*e K03 UIMEHT COOTHOLIEHHST PHIHOYHON
IIEHBI ¥ TIPUOBLIN HA OAHY OOBIKHOBEHHYTO
AKIUIO.
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Kalay & Loewenstein [12], paccma-
TpuBasi HHPOPMAIITMOHHOE COAEPIKAHHE
CPOKOB OOBSIBICHUSI TUBUJICHIOB, KacaloT-
Csl TUBHICH/IA B pacyeTe Ha OAHY OOBIKHO-
BEHHYIO aKIUI0, KOdpUIMEeHTa TUBUICH -
HOTO BBIXOZA, a TAK)KE PHIHOYHOM LIEHBI
OOBIKHOBEHHOMW aKIIMH KOMITaHUH.

Ofer & Siegel [13], uccnenys pois u-
BUJICHJIOB B KOPIIOPAaTHBHOW (pUHAHCOBOMH
MOJIUTUKE, B COCTAaB MOKa3arenei, Xxapak-
TEPHU3YIOUINX paclpeaesieHue IpuOBIITH
U PHIHOYHYIO OLIEHKY IPUBIIEKATEIbHOCTH
aKUUi, BKIIOYAIOT TUBUACH] Ha aKIIHIO,
TEKYIIYIO JOXOAHOCTh aKIUH, TOKa3aTelb
BBITIIATHl AUBHJICH/IOB, KOOQQHIUEHT TIO-
KPBITHS AWBHUICHIOB, AUBUACH/BI K aK-
THUBaM, COOTHONICHHUE LEHBI U MPUOBLIH
Ha aKIMIO, a TAK)KE€ COOTHOIIEHHE PHIHOY-
HOH LIeHBI U 0aJlaHCOBOH CTOMMOCTH aKLIUH.

Jensen & Johnson [14] B cTatke 0 u-
HaMHKE CHWIKEHUS KOPIOPATUBHBIX TH-
BHJICH/IOB KACAaIOTCS PBIHOYHON IICHEI
1 IPpUOBUIN Ha OOBIKHOBEHHYIO aKIHUIO, JTH-
BHUJCH/Ia Ha OOBIKHOBEHHYIO aKIHIO U KO-
3¢ $uLreHTa BBIIUIATH TUBUICHIOB.

Dontoh et al. [15], paccmarpuBas co-
OTHOIIIEHNE PUOBUTH Ha aKIHIO U €€ Phl-
HOYHOHM II€HBI, OI[EHKY PHCKa M pocTa
B MEK/TyHApPOTHOM acIieKTe, B COCTaB I10-
Ka3aTeJled PhIHOYHONH CTOMMOCTH BKIIIO-
YUIH KOAPPHULIUEHT «KpaTHOE MPHOBLINY,
K09((PUIIMEHT «KpaTHOE BHIpyUKe 3a pea-
JU30BaHHYIO MPOAYKIHIO», KOIDDUIIHEHT
«KpaTHOe 0aJaHCOBOW CTOMMOCTH», TEKY-
IIyI0 NPUOBITBHOCTD AKIMH, TEKYIIYIO J10-
XOTHOCTB aKIMi ¥ KO3((PUIIMEHT BBITLIATHI
JUBHICHIIOB.

Easton & Harris [16] B xome uccnezno-
BaHUS YMCTOW MPUOBLIN Kak (hakropa ao-
XOIHOCTH, B Ka9€CTBE COOTBETCTBYIOIINX
MoKa3arelsieil BBIACISIOT pa3Mep AUBUICH-
JI0B Ha | aKIMi0, HOMHHAIBHYIO U (haKTH-
YEeCKYI0 HOPMY OUBHACHIA, a TAKXKE MPH-
OBLIL HA OJHY AKIIHIO.

Zacks [17] B mpoliecce MpOTrHO3HPO-
BaHUS aKIMOHEPHBIX ITOKa3aTelneH, ymo-
MHUHAeT NpUOBUTH HAa aKIHIO, OTHOLICHHUE

IIEHBI K MPUOBUTA HA aKIHI0, 0ATTAHCOBYIO
CTOMMOCTh OOBIKHOBEHHOU aKI[UU, COOT-
HOIIICHHE IeHa / OallaHCOBasi CTOUMOCTh
OOBIKHOBCHHOM aKIuH, KOA(PGUIIUESHT TH-
BUICH/Ia Ha aKIHIO ¥ KOA(PPHUIINEHT BHITIIA-
ThI TUBUJICHIA.

Pattell & Wolfson [18], uccnenys
BHYTPHUJIHEBHYIO CKOPOCTh KOPPEKTHUPOB-
KM IIEH Ha aKI[UU B 3aBUCHMOCTHU OT IIPH-
ObUIM U OOBSIBJIEHUH O AUBHUJEHIAX, K I10-
KazaressiM 3(pPpeKTUBHOCTH AEATENBHOCTH
KOMIIAaHUU-IMHUTEHTA Ha PHIHKE IICHHBIX OY-
Mar OTHOCST MPUOBLTL HA OJIHY aKIIUIO, JTH-
BHJICH]] Ha aKIUI0, KOA()(OUIIMEHT MOKPHI-
TUS JUBUICHIOB, KO3((HUIIUEHT BBIILIATHI
IWBUICH/IOB, OTHOIIEHNWE LIEHBI aKIIMU
Y BEJIMYMHBI MPUOBUTH Ha aKIHI0, KOd(-
(hMIIMEHTHI MMOHON, TeKYIeH U COBOKYII-
HOW JTOXOJTHOCTHU aKIUU.

Akhigbe & Madura [19], uccnenys
BJIMSIHUE JUBHMJICHIHBIX BBIILJIAT HA J10JI-
TOCPOYHYIO AMHAMUKY IIeH aKIui, oopa-
IIAFOTCS K TAKUM CBSI3aHHBIM C JVBHICH/I-
HOW TIOJIUTUKOHN KOPIIOPAIINY ITOKA3aTeIsIM
€¢ PIHOYHOW aKTUBHOCTHU, KaK JUBUJICH-
JIbI Ha OOBIKHOBEHHYIO aKIIUIO U €€ PhIHOY-
Has IICHa.

Ang et al. [20], paccmaTpuBast areHT-
CKHE pacxoibl U CTPYKTYPY COOCTBEHHO-
CTH, KaCaloTCsl UX BIMSIHUS Ha TUBUICHIBI
Y IPUOBLTH, TPUXOASIIHECS Ha OOBIKHO-
BEHHYIO aKIHIO (PUPMBIL.

Black [21], obpamiasce k popMupoBa-
HUIO JUBUICHIHOW MOTUTHUKY KOMIIAHUH,
paccMaTpHBaeT ero BIMSHHUE Ha TUBUICH-
JIbI ¥ TIPUOBLTH Ha OOBIKHOBEHHYIO aKITHIO.

Brooks [22] B xone U3y4cHHS U3MEHE-
HUI B aCHMMETPUYHON HHOpMaLIUU TpU
OOBSBIICHHUSIX O MPUOBUISIX U AUBUIACHIAAX
3HAYUTENHHOE MECTO YAENSIET JUBHICH-
Iy ¥ IpHOBLTH Ha OOBIKHOBEHHYIO aKITHIO
KOMITaHUH.

Fama & French [23], paccmarpuBast
YCJIOBHS BeICHUsI OM3HECA U OXKHUIAEMYIO
JIOXOAHOCTh aKIMi ¥ 00JMraiuii, KacarorT-
cs1 TOKa3areseil TUBUICHTHON 1 00IIeH 10-
XOTHOCTH aKIUH KOMIIaHHH.
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Goetzmann & Jorion [24] npu uzyde-
HUH JAHHBIX O CIIOCOOHOCTH IUBUICHIHOM
JIOXOJTHOCTH TIPEICKA3hIBATH JOXOTHOCTH
aKIU{ B OJITOCPOYHOHN TEPCIEKTHBE 00-
palmaroTcs K JOCTaTOYHO TOAPOOHOMY HC-
CIICTOBAHHUIO THBUICHIHON JOXOIHOCTH
aKIUi KOMITAaHUH.

Hauser [25], kacasick Bo3neicTBus Hu-
HaHCOBOTO KpH3HCa Ha IUBUIACHIHYIO I10-
JIATUKY KOMITAaHWH, paccMaTpPHUBaeT BO3-
MOXXHOCTh M3MEHEHHS Kod3(huurmeHTa
BBITUIATHI IUBHJICH/IOB B 3TUX YCIIOBUSIX.

McLaney [26] npu aHanu3e AUBUICH-
HBIX PEIICHUI KacaeTcsi AUBUJCHAA U TIPU-
ObUTH Ha OOBIKHOBEHHYIO aKITHIO KOMITAHUH,
K03(pPUIIMEHTOB TUBUIACHIHOTO BHIXOHA
Y TUBUJICH/THOTO TTOKPHITHUS, TUBUACHIHON
JTIOXOTHOCTH OOBIKHOBEHHOM aKIINH.

Petit [27] nmpu paccMOTpeHHH BIUs-
HUs OOBSBIICHUS O IUBUJICHJIaX HA IMOKa-
3aTeNI PHIHOYHOW aKTMBHOCTH KOMITAHUHU
oOparmaeTcsl K ppIHOYHOU IeHEe OOBIKHO-
BEHHOW aKIMH, COOTHOIICHUIO PHIHOYHOM
LIEHBI U MPUOBLUTH Ha OOBIKHOBEHHYIO aK-
LU0, & TAKKE COOTHOIICHHUIO PHIHOYHOM
1IeHbl OOBIKHOBEHHON aKIUU U ee OaJiaH-
COBOM CTOMMOCTH.

O000IIMB ¥ CHCTEMAaTH3UPOBAB TOUKU
3peHUs MPUBEICHHBIX BHIIIE HCCIeI0oBaTe-
JIel C y4eTOM TOTO, YTO TOT WM UHOU (hu-
HAHCOBBII KOA(DUIIMESHT MOKET UMETh He-
CKOJIKO Ha3BaHUH, BHIJICIIUM BaKHEUIIIHE
(uHaHCOBBIE KOXPDUIIMEHTHI, XapaKTepH-
3yIOIIMe PHIHOYHYIO aKTUBHOCTH ITyOnmd-
HOTO aKIMOHEPHOTO 00IIeCTBa, pa3OUB MX
Ha JIBa B3aUMOCBSI3aHHBIX Oyoka (Tadm. 1).

Tabnuua 1. BaxxHenwme pyHaHcoBble KO3 PULMEHTbI, XapaKTepusyowme
PbIHOYHYIO aKTUBHOCTb NY61MYHOro akumoHepHoro obuiecTsa

Table 1. The most important financial ratios characterizing the market activity

of a public joint stock company

HaumeHoBaH#e prHAHCOBOTO
K03 dunreHTa

Pacuetnas
¢dbopmyna

PacumndpoBka ycaoBHBIX
0003HaueHHH

1. ®unaHCOBBIE KOA()PUIINEHTH HHBECTUIIMOHHONW IPUBIIEKATEIBHOCTH OOBIKHOBEHHBIX

aKui

KoaddummeHT koTupyeMocTi PER=P/E
OOBIKHOBEHHOH aKI[UU

JuBuieHTHAS TOXOTHOCTH DY=D/P
OOBIKHOBCHHOH aKI[UU

KoadduimeHT cooTHOEHHS RPD=P/D

PBIHOYHOW IICHBI M TUBUJICH A
Ha OOBIKHOBEHHYIO aKIIHIO

PER — ko3 punueHT
KOTHPYEMOCTH OOBIKHOBEHHOM
axuuu (Price / Earnings Ratio);
DY — nuBuaeHIHas JOXOIHOCTH
oObIkHOBeHHOM akiuu (Dividend
Yield);

DP — ko dummieHT
nuBuaeHaHOTO Bhixona (Dividend
Payout);

RPD —xo03¢}punmenT
COOTHOIICHHSI PHIHOYHON IIEHBI

1 IMBUJICH]A HA OOBIKHOBEHHYIO
aKIHUIO;

P — peiHOYHAs LIeHA
0OBIKHOBEHHOW aKIINU;

E — npuObL1h Ha OOBIKHOBEHHYIO
aknuto (Earnings per Share);

D — nuBuaeHn

Ha OOBIKHOBEHHYIO aKIIUIO;
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OKoH4YaHWe Tabn. 1

HaumeHoBaHue GprHAHCOBOTO
K03 dHunreHTa

PacueTHas
¢dbopmyna

PacuindpoBka ycaoBHBIX
0003HaYeHU I

2. ®uHaHCOBBIE KOA()(OUIIHEHTH JUBUICHIHOW OTUTHKH

KoaddummeHnT auBuAeHIHOTO DP=D/E DP — ko durmieHT
BEIXO/a DP = CD/ (NP — PD) | ntiBHIECHIHOTO BBIXO/A;
DC — xo3dbuueHT
KoaddummeHT nuBuAeHIHOTO DC=E/D bun )
HOKDBITIS JTUBUICHTHOTO TIOKPBITHUS,
P CPD — ko3 dunnert
Koaddumument nokpeitus nusu- | CPD = NP/ PD TOKPBITUSA JUBHUICHIOB
JICHJIOB I10 MIPUBUIICTHPOBAHHBIM IO IPUBUJICTHPOBAHHEBIM aKIHSIM;
aKIUsIM DCD — xo3pdunmeHt
COOTHOIIEHN S TUBUIEHIOB
Koappunuent coorHoneHus DCD=CD/PD AHBIVICHA

IUBHUIEHIOB 110 OOBIKHOBEHHBIM
Y TIPUBHJICTUPOBAHHBIM aKIUsIM

10 OOBIKHOBEHHBIM

Y TIPUBIIICTUPOBAHHBIM aKIHsIM;
CD — obmiast cyMmMa TUBHICHIOB
10 OOBIKHOBEHHBIM aKIIHSIM;

PD — o0mrast cymMa THBHICHIOB
10 IPUBUJIETHPOBAHHEBIM aKIHSIM;
NP — qucras npuObLIb

Hcmounux: cocTaBieHo aBTopoM 1o [3].

®uHaHCOBbBIE KOA)(UIMEHTHI TIEPBOTO
0110Ka, K KOTOPBIM OTHOCATCS KOA(HULIEHT
KOTHPYEMOCTH OOBIKHOBEHHOW aKIWH, AU-
BUJICHHASI IOXOMHOCTH OOBIKHOBEHHO! aK-
1K, KO(QPHUIMEHT COOTHOIICHHS PHIHOYHON
LIEHbI OOBIKHOBEHHOH aKIMU U TUBUICHAA
Ha OOBIKHOBEHHYIO aKIUIO, HalpaBJICHbI
B OCHOBHOM Ha XapaKTE€PUCTHKY WHBECTU-
LHOHHYIO MPHUBJIEKATEILHOCTH OOBIKHOBEH-
HBIX aKIWH MyONMYHOTO aKIIHOHEPHOTO 00-
IIEeCTBA JJIsI TIOTEHIIHATBHBIX HHBECTOPOB.

®dunHancoBBIE KOIDDOUITUSHTHI BTOPOTO
0noKa, B COCTaB KOTOPOTO BXOMAT Kod(hhu-
LIMEHT TUBUACHIHOTO BbIXONa, KO3 dHImeHT
JMBUICHAHOTO TIOKPBITHS, HOPMa paciiperie-
JICHUSI YMCTOH MPUOBLTN Ha TUBUIICHABL, KO-
3 QUIMEHT TOKPBITHS TUBUICHIOB TIO TIPH-
BHJICTHPOBAHHBIM aKITUAM, KOdumumeHT
COOTHOILICHUS AUBUIICHIOB 110 OOBIKHOBEH-
HBIM ¥ IPUBUJICTUPOBAHHBIM aKIMSAM, Ha-
MpaBJIEHBI MIPEXIE BCETO Ha XapaKTepHCTH-
Ky JuBHIeHIHOM momutuku [TAO.

[ockonbKy UHBECTHIIMOHHAS TIPHBIIC-
KaTeJIbHOCTh OOBIKHOBEHHBIX aKLIHH IIy-
OJIMYHOTO aKIIMOHEPHOTO OOIIECTBA BO MHO-

TOM 3aBHCHT OT €€ IUBUIAECHIHON OJUTHKH,
MOKa3aTelld BTOPOH TpyMIbI CIEAYET pac-
CMaTpHBaTh B Ka4e€CTBE 0a30BbIX, YTO OIPe-
JICIISIET UX 0CO0YI0 3HAYMMOCTD TIPU aHAJTU-
3€ peIHOYHOM akTHBHOCTH. [Ipn aTOM Ha 06e
TPYIIIBI TIOKa3aTesei BIUSICT MHOXKECTBO
OTIPENENSIONNX (DAKTOPOB.

[TokazaB, uToO «pyHAAMEHT» IHBHU-
nenaHol monutuku [TAO mpexncrasiser
c000i1 OTHOIIICHHUE JUBUICHIA U PUOBLIN
Ha 0OBIKHOBEHHYIO aKIHIo (0011Iel CyMMBI
JIUBHUIEHIOB Ha BCE OOLIKHOBEHHBIE aKIIMHU
¥ CyMMOW YHCTOW PHOBLIH 32 UCKITFOYEHH-
eM 00I1el CyMMBI TUBHJICH/IOB HA BCE TIPH-
BHJICTHPOBAHHbBIC aKI[UH), KOHKPETU3ZHUPY-
foIUiics B KOAGGUIUSHTE TUBUICHTHOTO
BbIxoj1a (KoadduiiueHTe AMBUACHIHOTO T10-
KPBITHS ), IeJ1as €ro Hanbolree BayKHBIM HH-
JTUKATOPOM aHaJN3a JVMBHICHTHOM ITOTHTH-
KH ITyOJIMYHOTO aKIIMOHEPHOTO OOIIEeCTRA.

2.2. IIooxo0wt K peanuzayuu

OUBUOCHOHOI NOTUMUKU

Pe3ynbraTe! orleHKH 3HAaYCHHSI JaHHO-
T'O WHIMKATOpPa BO MHOTOM 3aBHUCAT OT BbI-

ISSN 2712-7435

Journal of Applied Economic Research, 2024, Vol. 23, No. 1,180-205 E



. Sergey I. Krylov

OpaHHOTO MOJAXO0Ja K OCYIIECTBICHHIO
JIUBUJICHAHON TIOJUTHKH MyOJUYHOTO aK-
LIMOHEPHOTO O0IIECTBa B TPAKTOBKE Van
Horne & Wachowicz [6]: maccuBHOTO WTH
AKTUBHOTO.

[TaccuBHBIN TOX0/, HA3bIBAEMBIH TaK-
K€ TEOpHUEH UppeTIeBaHTOCTU AUBUACHIOB
Miller & Modiliani [28], npeamnonaraer,
YTO 3HaUeHHE KO3 UIIMeHTa TUBHICHTHO-
TO BBIXOJIa HE BIIUSET Ha OJIar0COCTOSHHE
AKIIMOHEPOB MyOIIMYHOTO aKIMOHEPHOTO
00111ecTBa, MOCKOIBKY OHO 3aBUCHUT TOJIBKO
OT JIOXOJHOCTH €r0 aKTUBOB M MHBECTHIIH-
OHHOU TIOJIMTUKH, OTIPEICIISs TAaKUM 00pa-
30M JIMBUJICH/IBI KaK «IIAaCCHBHBIA OCTATOKY
TIOCJIE OCYIIECTRIICHHSI HHBECTHUITHH.

®opMalnu30BaHHON HIIOCTpalU-
€M MacCUBHOIO MOJX0Ja K JUBHACHIHOU
MOJUTHKE ABIsIeTCA Mozenb Walter [29],
CUUTAIOMIASACS OTHOUW M3 MEePBBIX U 00a-
JTAroIas JOCTOMHCTBAMU OTHOCHUTEIHHOM
MIPOCTOTHI U HATJISIAHOCTH:

D+~.(E-D)
p=p—’
P

(1

rne P — nporHo3upyemasi pplHOYHAs Iie-
Ha OOBIKHOBCHHOM aKIuu; D — JMBHICH]
Ha OOBIKHOBEHHYIO aKIHI0; £ — MpuObLIb
Ha OOBIKHOBEHHYIO aKIUI0; ¥ — PEHTA0eIhb-
HOCTh MHBECTHIIUH MyOIIMYHOTO aKIIMOHEP-
HOTO OOIIECTBA; P — PHIHOYHBIA YPOBEHb
KaluTalu3anuu (CpeJHephIHOYHAS CTaB-
Ka TUCKOHTHPOBAHUSI, UCIIONb3yeMast JJIst
OTIPEJICIICHUST OXKUIAEMBIX JCHEXKHBIX T0-
TOKOB).

B cooTBeTCTBUM ¢ aKTUBHBIM TOJI-
XOJIOM, YaCTO Ha3bIBAEMBbIM TEOpHUEH CY-
[IECTBEHHOCTH JUBHUICHIHOW TOTUTHKU
Gordon [30] u Lintner [31], nuBumeHIbI
UTPAIOT aKTHBHYIO (BaXKHYIO) POJIb, OIpe-
JISJISAS B CUITy UIMEHHO MX 3HAYUMOCTH JIJIS
AKIIMOHEPOB B YCIIOBUSX HEONPEICIICHHO-
CTH, UHBECTUIIMOHHYO MPHUBJICKATEIIbHOCTh
OOBIKHOBEHHBIX aKIIMH ITyOJIMYIHOTO aKITH-
OHEPHOTO O0IIECTBA.

®dopmanuzaius aKTUBHOTO TOIX0/a
K IUBUJECHIHON MOJUTHUKE KOHKPETU3U-
pyeTcsi B MOZIETH SKOHOMHYECKOTO pOCTa
Gordon [32]:

D, =Doo(l+g)
k—g

5= ; 2

k—g

rae P, — mporHosupyemMas Tekymas (Te-
OpeTHUYECKasi) CTOMMOCTh OOBIKHOBEHHOM
aKIUU B HYJE€BOM MOMEHT; D1 — OKHAOa-
eMBIH TUBUJEH]T Ha OOBIKHOBEHHYIO aK-
1m0 Oyayiero nepuona; D — IUBUIEH]
Ha OOBIKHOBEHHYIO aKI[UI0 HACTOSIIETO Tie-
puona; k — mpuemiiemMasi CTaBKa JTUCKOH-
THpOBaHUs (HOpMa MPUOBLITH, TpeOyemast
WHBECTOPaMHU Ha OOBIKHOBEHHYIO aKITHIO
KOMITAaHWUH ); g — TEMII IPUPOCTA JTUBH/ICH-
Jla Ha OOBIKHOBEHHYIO aKIUo (IPUHUMAET-
Csl IOCTOSIHHBIM BO BPEMEHH ).

IIpuBenennsie Boime Moaenu (1) u (2)
MOTYT paccMaTpuBaThCs B kadecTse (op-
MaJM30BaHHBIX HHCTPYMEHTOB MPOTHO3H-
POBaHUS M, COOTBETCTBEHHO, YIIPABICHHS
JMBHJICHIHOW TIOJUTUKON B paMKax Tac-
CHBHOT'O M aKTUBHOTO MOIXOJIOB K €€ 0CY-
MIECTBIICHUIO.

3. MaTepuanbl u MmeToabl

3.1. Heiimpanwnutii no0xoo

K OUBUOEHOHOII NOSIUMUKE

Kak yxe ObLI0 OTMEUEHO BBIIIE, IS
obecrieueHnss yCTOWIMBOTO Pa3BUTHS IIy-
OJMIHOTO aKIIMOHEPHOTO OOIIECTBA B I0J-
TOCPOYHOM TIEPHOJIE €T0 JUBUACHIHAS TO-
JIUTUKA JIOJDKHA YYUTBIBATh HHTEPECHI BCEX
€ro CTEUKXOJIJICPOB B PABHOU Mepe, IPUBO-
JIs1 K CO3JIAaHHIO JIOJTOCPOYHON CTOMMOCTH
nmanuoro ITAO.

Brimonaenue chopMyImpoBaHHOTO
BBIIIIE YCIIOBHS JOJITOCPOYHON yCTOWYIH-
BOCTHU MYOJIIMYHOTO aKIIMOHEPHOTO OOIIIe-
CTBa MOZpa3yMeBacT JOCTIDKEHHE OalaHca
MC)KI[y AKTUBHBIM U ITIaCCUBHBLIM IIOAXO010B,
HpI/IBO}IH K BOBHUKHOBCHHIO TAaK Ha3bIBAc-
MOTO HEHTPaILHOTO TOAX0a K JUBUICH -
Hoit monuTuke ITAO.
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®dopmanuzaius HEUTPAIEHOTO MOIX0-
Jla K TUBUJICHTHOW TIOJIMTUKE TTYOIMYHOTO
aKIIMOHEPHOI0 00IIIeCTBa IpeayCcMaTprBa-
eT ¢popMHUpOBaHNE MPHUCYIINX €My MOJe-
et koapurrieHTa AMBUACHIHOTO BBIXOIA,
k03 dunreHTa TUBUACHIHOTO MOKPHITHS
Y OKUIaeMOH [IeHbI OOBIKHOBCHHOM aKIIUH.

B ocHOBe GopmupoBaHuUs MojeIeH
ko3 GUIIMeHTa TUBUICHIHOTO BhIXOZa
" K03QdUIHEHTa TUBUICHIHOTO TOKPHI-
THS JIEKUT YpaBHUBAHUE MPOTHO3UPYeE-
MOU PBIHOYHOH IIEHBI OOBIKHOBEHHOH aK-
LMY, pacCYUTHIBaeMOM 1o Mozenu Walter
(bopmyma (1)) [29] u onpenensieMoii B co-
OTBETCTBUHU C MOJCIIbIO SKOHOMUYECKOTO
pocta Gordon (dhopmyna (2)) [32] mpo-
THO3UPYEMOU TEKyIIel (TeopeTHIeCcKo)
CTOMMOCTH OOBIKHOBEHHOH aKI[UU B HyIIE-
BOW MOMEHT, IIPEATOIaras COOTBETCTBUE
TEKYIIEH CTOMMOCTH IMOTOKA 0XKHIaEMbIX
OyIyImuX JUBUICHIOB O OOBIKHOBEHHOM
aKIINH €€ PHIHOYHOM IIeHe [6], 9TO BIIOTHE
BO3MOJXKHO TIPY BEICOKOH 3(h(peKTHBHOCTH
PBIHKA IICHHBIX OyMar:

P=P, 3)

HPUCBOUB e1MHOe 0003HaueHue D(D = D)
JUBUJICHTY HA OOBIKHOBCHHYIO aKIIHIO.
OTcrona BeITEKaeT PaBEHCTRO:

D+B.(E—D):D.(1+g) "
p k-g

[IpeoGpazoBas dpopmyay (4), chopmu-
pyeM mozpenu kodppuIeHTa JTUBUACH -
Horo Bbixona (DP) u kodddunuenra au-
BUACHIHOTO MOKPHITHS (DC):

r
D p
E o (irg) s )
k—-g p
pe=E_[p+8) \)p (6)
D k—-g r

Jns mocTpoeHHs MOJENIH PBHIHOY-
HOH I1eHBl OOBIKHOBEHHOM aKI[UU CHAa-
yajia BbIpa3uM CYMMBI JUBHACHIA
Ha OOBIKHOBEHHYIO aKI[HIO U3 MOJIEITU
Walter (dbopmyna (1)) [29] u nuBuneH-
J1a Ha OOBIKHOBEHHYIO aKI[UIO0 HACTOs-
IIero Mepruojia U3 MOJICITU SKOHOMUYE-
ckoro pocta Gordon (dhopmyna (2)) [32],
COOTBETCTBEHHO, CJICAYIOIIUM 00pa3oMm:

p.p_f.E
_ p
D= (7
p
1-—
p
B-(k-g)
D, =27 8
0 It g ®)

[TpupaBHUBast AMBHIEHA Ha OOBIKHO-
BEHHYIO aKIuio o mozenu Walter (popmy-
na (7)) [29] u nuBuACH HA OOBIKHOBEHHYIO
aKIMIO HACTOSIIETO Mepruoaa MO MOAETH
skoHOMHUecKkoro pocta Gordon (popmy-
na (8)) [32]:

D=D, ©)

BBOJMM OIMHAKOBOE 00O3HAUYEHHE OXKUa-
eMoii (paBHOBECHOI MPUMEHUTENBHO K I10-
3UIMHU KOHKPETHOTO MHBECTOpA U CUTYaLll1
Ha ()OHIOBOM PBIHKE) LIEHbI OOBIKHOBEH-
HOU aKkuuu Kak P (P = P).

[Tosnyyaem paBeHCTBO:

7

P-_.FE
P Pk-g) 0
ro 1+ ’ (10)
1- = g
p

13 KOTOPOTO BHIBOIAMM MOJIEINTb OXKHIAEMOM
LIEHBI OOBIKHOBEHHOM aKIIMH:

" E

(11)
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Mogens TUBUAEHIHON HOXOAHOCTH
0OBIKHOBEHHOM akiuu (DY) Takkxe MOXKET
OBITH TIOCTpPOCHA TIPU HEUTPATBHOM ITOJI-
X0Jl¢ K TUBHUICHIHON MOJUTHKE ITyOJIHd-
HOTO aKIIMOHEPHOTO O0IIeCTBa, YIUTHIBAS
paHee BBEICHHBIX YCIOBHBIX 0003HAYCHHIA:

Onwupasick Ha HaKTOPHYIO MOJENb KO-
a¢dunmeHTa KOTUPYEMOCTH OOBIKHOBEH-
Ho¥# akmuu (P/E), TOCTPOCHHYIO aBTOPOM
JTAHHOHW CTaThH B CBOMX MPEIBIAYIINX pa-
oorax (Hampumep, [2—4]):

pp_P_P.D_DP_
E D E DY
CD

PD
CD NP

_NP-PD _PD _
DY DY
DCD

(cPD-1)-DY’

(13)

MOJIYYMM MOJENb 3TOr0 K03 punueHTa
IIpU HENTpaJbHOM MOJXOAE K NTUBUACH-
Holt nonuTHke [TAO, Takke yuduThIBas BBe-
JICHHBIE BBIIIE YCIOBHBIE 0003HAYCHHUS:

P/E =
pcp-L.E
_ P
AN
cPD-1)-|D-p—(k-g)-—F
( ):| D-p—(k-g) It g

CrporHo3upoBaHHbIC 3HAYCHUS BBIIIIC
MIPUBEICHHBIX MMOKa3aTeliel PhIHOYHOM aK-
TUBHOCTH MYOJIMYHOTO aKIIMOHEPHOTO 00-
mecTBa coracHo mozmensMm (5), (6), (11),
(12) u (14) MoryT OBITH MPOAHATH3UPOBA-
HBI TEM WIHM UHBIM cTeiikxonaepoM 1TAO,

KOTOPBIii 3aHHTEPECOBAH B €10 YCTOIYMBOM
passuTun. B pe3ynsrare momydaercs npo-
THO3HAs OIIEHKa ATOTO CTeHKXoJ/Iepa ypoB-
Hs 3()(HEKTUBHOCTH yTIPABIICHUS PHIHOTHOM
aKTUBHOCTHIO JAHHOTO IyOJIMYHOTO aKITU-
OHEpPHOTO 001IecTBa (BHICOKUH, CPEIHHUIA,
HU3KUH, KpailHe HU3KHIA).

CrnenyeT Takke OTMETHTB, YTO 0CO-
OBIif MHTEpEC MPEeNCTaBIsIeT, KaK yKe ObI-
JI0 YIIOMSTHYTO paHee, aHaJI3 YyBCTBUTENb-
HOCTH JIaHHBIX [TOKa3arenel K MI3MEHEHUIO
MPECTAaBICHHBIX B UX MOJIEISIX OCHOBHBIX
oTpeAeAourX (HaKTopoB, YTO BEJET K MO-
BBIIICHUIO PC3YJIbTATUBHOCTHU aHaJIM3a
Y IPOTHO3UPOBAHUs PHIHOYHON aKTHUBHO-
CTH IyOJUIHOTO aKITMOHEPHOTO 00IIecTBa
NP HEUTPAITHHOM TOIXOJE K €T0 JUBHU-
JIEHTHON TIOJIMTHKE, OTPENeIsisi METOI0-
JIOTUYECKYI0 OCHOBY HACTOSIIETO MCClIe-
JIOBaHHS.

3.2. Memooonozuueckas ocHoéa

uccneoosanus

MeTo10n0rnuecKy0 OCHOBY HCCIIe-
JIOBaHUS COCTABHJI HEUTPAJIbHBIA TOIXO
K TUBHJICHIHOM MOTUTHUKE MMyOIHMYHOTO aK-
[IMOHEPHOTO 00IIeCcTBa M KOHIIETINS aHa-
JIN3a 9yBCTBUTEIIHHOCTH.

[TockonbKy HEUTpaJbHBIN MOAXOL
K JTUBHJICHHON MOTUTHKE IyOIMYHOTO aK-
IIUOHEPHOTO 00IecTBa ObUT JOCTATOYHO
MOAPOOHO PACKPBIT B MPEBIIYIIEM MOJ-
paszzene, oOpaTuMcs K paCCMOTPEHUIO KOH-
IETIIINN aHaJTN3a TyBCTBUTEIIEHOCTH.

Konmenuwus aHanm3a 9yBCTBUTEINb-
HOCTH K HACTOSIIEMY BPEMEHU IOITYYHU-
Jla IIUPOKOE PACcIpOCTPAHEHHUE U TTYyOOKO
paccMOTpeHa BO MHOTHUX JINTEPaTypPHBIX
MCTOYHHMKAX, B yacTHocTH Helton et al. [33],
Leamer [34], Pannell [35].

Kax xopormo u3BecTHO, aHAIH3 TYB-
CTBUTEILHOCTH TNpEAHA3HAYCH IS MOJIe-
JIUPOBAHUS BIMSHUS Pa3InYHBIX (PAKTOPOB
Ha UTOTOBBIC MMOKa3aTe)In B (PUHAHCOBOWM
MOJEJIM YKOHOMHYECKOM JIeATEILHOCTH.
Kax mpaBmuiio, ero ucmoiab3yroT IS ycTa-
HOBIICHUS BKHEWUIITNX ITapaMeTpOB MojIe-
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JIA, TPEOYIOIHUX MPUOPUTETHOTO BHUMA-
HUS B Tipoliecce cOopa HHPOPMAINH U TIPH
JaJbHEHIIEM OCYIIECTBICHHH SKOHOMH-
YEeCKO# JIeITeNbHOCTH, aHAIH3E U OIICHKE
MPEANONIaraeMbIX Pe3yJIbTaTOB MPH HETOJI-
HOUM M3BECTHOCTH CYIIECTBEHHBIX Xapak-
TEPUCTUK SKOHOMHYECKOH JesTeTbHOCTH,
TECTUPOBAHUHN Ha MPEAMET BBISIBICHUS
CITIOCOOHOCTH dKOHOMHYECKOH JesTelNb-
HOCTH BBIJIEPKHBATh KoJeOaHUs mapa-
METpPOB (HAIpUMeEp, pacueT MpeleTbHBIX
OTKJIOHGHUH 3THX MapaMeTPOB, IPUBOJIS-
UX K npodiieMaM B 00JacTAX QUHAHCO-
BOH yCTOMYMBOCTH W/MIIN PeHTAOEIbHO-
CTH TIPEATIPHUSITHSA).

Heobxoammo o0patuts 0coboe BHIMA-
HUE Ha TOT (aKT, YTO aHAJIN3 YyBCTBUTEIb-
HOCTH, SBJISISICH JOCTATOYHO OOLIMM TEPMHU-
HOM, MIPEATOaraoiiM peleHne MHOTUX
BO3MOXKHBIX 33/1a4 M MCIIOJBb30BaHNE 3HA-
YUTEIHHOTO YKCIIa METOIOB MOJIEIINPOBa-
HUSl, B QUHAHCOBBIX MOJICIISIX 3aKITI0YaeT-
cs1 B Oomee y3Koit COBOKYITHOCTH TIOIXO/IOB,
IpecTaBiss co0ol BU3yallbHOE 0TOOpa-
JKCHUE 3aBUCMOCTH MTOTOBOTO MOKa3aTe-
JIS1 OT U3MEHEHHI OTHOTO MJIM HECKOJIBKUX
napamMeTpoB B 33/IaHHOM JTHAIla30HE.

Boo0111e 9yBCTBUTENEHOCTE PYHKIIAN
paccMmarpuBaeTcs Kak CTCTICHb H3MCHECHUS
(YHKUIWY TIPY 3aJAHHOM a0COIIOTHOM HJIH
OTHOCHUTEIFHOM M3MEHEHUHU apTyMEHTOB.
B skoHOMMYeckoM aHanM3e U GUHAHCOBOM
MEHE/DKMEHTE OOBIYHO TpelyeTcs ycTa-
HOBUTH CTETICHb YYBCTBUTEIHLHOCTHU pe-
3yABTATHBHOTO TIOKA3aTelsl K H3MEHCHHIO
OIpeneNsIomuX ero GakTopoB, YTO BEIET
K IPUMEHEHUIO IPUPOCTHOTO U TEMITOBO-
TO TOJIXOO0B.

[Tpu puUpOCTHOM TOAXOME OCYIIECT-
BJISIETCS] CPABHEHHE MPUPOCTA OTPEIIEIISIO-
niero (akTopa u MPUPOCTa Pe3yNILTATUBHO-
IO MOKAa3areis, BRIpaXalolleecs B cpeJHer
WJIM TIPEAETbHON CKOPOCTSAX M3MEHEHUS
GyHKIHH.

[Tpu TeMITOBOM 1OJIXOJI€ TIPOU3BOTUT-
Csl COTIOCTABJICHUE TEMIIA ITPUPOCTA OTPe-
JIENSTFOIIEro (akTopa W TeMIIa MPUPOCTa

Pe3yAbTaTUBHOTO MOKa3aTess, KaKk NMpaBu-
J10, B TIPOIIEHTAX.

IIpu 5TOM aHaMM3 YyBCTBUTEIEHOCTH
JOIyCKAeT U3MEHEHHNE 3HAUCHHUS JIUIIb Of1-
HOTO ompefessomero Gakropa mpu He-
M3MEHHOCTH 3HaUYE€HHUH BCEX OCTAJIBHBIX
omnpenensomux GakTopoB.

AHanu3 4yBCTBUTENBHOCTH SIBISETCA
OIHUM U3 MPOCTEHIUX U Hambolee pac-
IIPOCTPAHEHHBIX METOIOB aHAJIM3a PUCKA.
C ero nmoMoIIbI0 MO’KHO BBISICHUTD, KaKUe
UMEHHO (aKTOpHI (OLIEHUBAEMBbIE IapamMe-
TPBI) MO’KHO OTHECTH K Haubosee pUucko-
BaHHBIM.

B kauecTBe MHAMKAaTOpa YyBCTBU-
TEJIBHOCTU PE3yAbTaTUBHOTO I1OKA3aTeIs
K U3MEHCHHIO ONPEIEMI0IMUX ero (pak-
TOPOB MPUMEHSETCS dIACTUYHOCTD, AB-
JAI0IIasca Mepol pearupoBaHus OJHOU
nepeMeHHOH BennunHbl (QyHKIMK) Ha U3-
MEHEHHE IPYyToH (apryMeHTa) U paccuu-
ThIBaeMasi KakK INpenesl OTHOIIEHUS OT-
HOCHUTEJIBHOTO NpHUpaIleHNus] QYyHKIHU
K OTHOCHTEJIBHOMY NPHUPAILEHUIO apTry-
MEHTa MpHU CTPEMIICHUM IpPUpAIIEHUS ap-
TYMEHTa K HYJIO:

[ Ay Ax d
£ ()= i 2:2)-x 2

. (15
ydx()

e E,(y) — snactuunocts; y = f(x) —
(GYHKIUS; X — apTyMEHT.

N3 popmymnsr (15) BugHO, 9TO drna-
cruanocts E, (y) dysxmmu y = f(x) nps-
MO TIPOTIOPIMOHABHA IPOU3BOIHOM 3TOM

dy N
byHKUIMN o BBIP)KaeT NPHOIKCHHBIH
e

MIPOIIEHT MpUpAIIeHus (QYHKIIH, KOTOPBIHA
COOTBETCTBYET 1 % mpupaleHus apryMeHTa.

Peanuzyercst aHanu3 4yBCTBUTEIBHO-
CTH B (PMHAHCOBBIX MOJEISX IIOCPEACTBOM
TpeX pacHpoCTPaHEHHBIX METOJIOB:

1) rpag kOB YyBCTBUTEIBHOCTH, IO-
MOTAIOMINX MPOAEMOHCTPUPOBATH
3aBUCHUMOCTbD PE3yJIbTaTUBHOIO IIO-
KazaTels OT U3MEHEHHUSI OJHOTO
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U3 ONpENeNIIoIuX ero (HhaxTopoB
Y MTOKa3bIBAIOIINX, KaK U3MEHEHUeE
OJTHOTO W3 OTpEeNeISIIomuX (PpakTo-
POB BIMSIET Ha pe3yNbTaTUBHBIN IO-
Ka3arelb;

2) TabnuL 4yBCTBUTEIBHOCTH, OTCIIe-
JKUBAIOIUX M3MEHEHHE pe3yibTa-
TUBHOTO ITOKa3arelis Npu KojeOaHu-
SIX JIByX OTIPENeNSIIOINX (pakTopos;

3) nmarpamM TopHamO, COCPEIOTOUCH-
HBIX TOJBKO HA KpalHUX 3HAYCHUSIX
OTKJIOHEHHS M3y4YaeMbIX OINpenens-
0muX (akTOpPOB U MO3BOJISIOMINX
Ha OJTHOM TaKko¥ Auarpamme oObenu-
HUTh aHAJIU3 Cpa3y I10 HECKOJIIBKUM
OTIpENEeISIOMNM (aKTOpaM.

3.3. Mooenu 3nacmuunocmu

nokasameineii pblHOYHOU

aKmugeHocmu

ABTOpOM pa3zpaboTaHbl MOJIEIH dJIa-
CTUYHOCTEW Ba)KHEHINHX IOKa3aTelen
PBIHOYHONW AKTMBHOCTH ITyOJIMYHOTO aK-
LHOHEpHOro obmecTBa (ko3 puLrenTa
OUBHUIICHIHOTO BBIX0Ja, KO3 dunuenrta
JVBHJICHTHOTO MOKPBITHS, OKUIaeMOH 11e-
HbI OOBIKHOBEHHOM aKI[UH, JUBUICHIHOM
JOXOIHOCTH OOBIKHOBEHHON aKIMHU U KO-
s hunreHTa KOTHPYEMOCTH OOBIKHOBEH-
HOH aKIMH{) 1O OCHOBHBIM OIPENEsIo-
UMM JaHHble KO3(QPHUIHUEHTH (aKkTopam
npHu HEUTPaTbHOM MOJXOJE K IUBHIICH/-
HOW MOJIMTHUKHU, UCXOAS U3 Mozemnen (5),
(6), (11), (12) u (14) Ha3zBaHHBIX MTOKAa3a-
teneit, mpumenss hopmyny (15) u panee
MPUHATHIE YCIOBHBIE 0003HAYCHHUS.

Mogenu snacTuaHOCTed KOdhdHunn-
€HTa TUBUACHIHOTO BHIX0/Ia MyOINYHOTO
AKIIMOHEPHOTO O0IIeCTBa 1O peHTabeb-
Hoctu ee uusectumii (E, (DP)), peinou-
HOMY YPOBHIO KaIllUTaJIU3aluu (E o (DP)) ,
TpebyeMoil HHBECTOpaMH HOpME HPUOBI-
71 Ha OOBIKHOBEHHYIO aKIUIO IMyOIMYHO-
ro akIMOHEPHOTo 00IecTBa (Ek (DP))
Y IPUHUMAEMOMY IOCTOSSHHBIM BO Bpe-
MEHHM TEMIly NpUpPOCTa JUBHUACHIOB
Ha OOBIKHOBEHHYIO aKIIHIO (Eg (DP))

npeacTaBieHsl HIbke Gpopmynamu (16),
(17), (18) u (19):
r ODP _

EPP) =05

p-(1+g)

k-g
p-(l+g)+£_1
k-g p

E,(DP) =

-1 (16)

B

_p_ODP _
DP 0p

)

k-p-(1+g)
(k-g)

p(l+g) r_
k—-g p

(18)

B

1

g ODP
E (DP)=—"—-—=

g-p-(k+1)
(k-g)
v p(l+g)
p k-g

(19)

Mopenu snacTuyHOCTEN KO3 hUIIH-
€HTa AUBUICHIHOTO MOKPBITUS MyOImy-
HOTO aKIMOHEPHOTO OOIIecTBa MO PeH-
Tabensuoctu ee unsectunmii (E, (DC)),
PHIHOYHOMY YPOBHIO KalMTaIHU3allNMU
(EP(DC)), TpebyeMoil MHBECTOpaMH
HOpME MPUOBLTN Ha OOBIKHOBCHHYIO aK-
U0 TyOJIMYHOTO aKIIMOHEPHOTO 00IIIe-
crea (E,(DC)) w npunnmaemMomy mo-
CTOSIHHBIM BO BPEMEHU TEMITy TPUPOCTA
IUBHIEHIOB HA OOBIKHOBEHHYIO aKIIHIO
(E L, (DC )) NpeACTaBIeHbl HIKE HOpMYy-
namu (20), (21), (22) u (23):
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E(Dc)=_£ﬂaDC=
DC or
_pz-(1+g)
k—g
p2~(1+g)
k—g

Ep(Dc):L.%:
DC 0p

207 - (1+

P live) @
—&

2 2

po(lre) L

k—g
Ek(Dc):i.aD_C:
DC ok
k-pz‘(l—i-g)

(g—k)z-[w—p—i—rj’

k-g

(20)

>

—p+r

(22)

):_gz_.é¥2£iz
DC og
~ g-(k+1)

_(k—g)z-[(F"lc(l_?—lj-‘:+1J

Cornacao mozensim (16—23) Ha 37a-
CTUYHOCTH KO3(QPULHUEHTOB AUBHUICHII-
HOTO BBIXO/Ia U AUBUICHIHOTO TOKPBITHSI
MyOJIUYHOTO aKIMOHEPHOIro O00ImecTBa
10 peHTAa0ENbHOCTH €€ UHBECTULIUN PBI-
HOYHOMY YPOBHIO KallUTalIH3aLUHU, Tpe-
OyeMoil MHBECTOpAMH HOpPME MPUOBLIN
Ha OOBIKHOBEHHYIO aKIHIO yOIUYHOTO aK-
HOHEPHOTO 00IIecTBa U MPUHIMAEMOMY
MTOCTOSIHHBIM BO BPEMEHHU TEMIy MPUPO-
CTa IMBHUAEHJIOB HA OOBIKHOBEHHYIO aKIIUIO
OKa3bIBAIOT BIMSIHUE CIIEAYIOMINE (haKTOPHI:
peHTa0eNbHOCTh HHBECTULINH ITyOJIMYHOTO
aKIIMOHEPHOTO OOIIECTBa, PHIHOYHBINH YPO-
BEHb KaluTalu3aluy, Tpedyemas HHBECTO-
pamMu HopMa MPUOBUTH Ha OOBIKHOBEHHYIO
AKIIMIO ITyOJITMIHOTO aKIIMOHEPHOTO OOIIIe-
CTBa U MPUHUMAEMBbIN IIOCTOSHHBIM BO Bpe-

E (DC

@3)

MEHHU TEeMII IPUPOCTa AUBHICHIA HA €TO
O0OBIKHOBEHHYIO aKIuio. Pacuer BIusHHS
OTIPEIETISIOUX (PaKTOPOB HA OTKIIOHEHUE
pEe3yJIbTaTUBHBIX MTOKa3aTeIel B MOAEIIX
(16-23) ocymiecTBusieTcs COOTBETCTBYIO-
LIMMHU METOIaMH (PaKTOPHOTO aHaJH3a.
Mogaenu »i1acTUYHOCTEN OKUAaeMO
IIEHBl OOBIKHOBEHHOW aKIMK MyOIUIHO-
ro aKIMOHEPHOTo 00IIecTBa Mo MPUOBLTH
Ha ee 06bIKHOBeHHYO akumio (£ (P)),
peHTa0eTbHOCTH HHBECTHIMH MyOIMYHOTO
akuuonepHoro obmectsa (E, (P)), peisou-
HOMY YpOBHIO KamuTanuzauuu (E; (P)) ,
TpeOyeMoll HHBECTOpaMy HOpMe TPUOBLITH
Ha 0OBIKHOBEHHYIO aKIHIO TyOINYHOTO aK-
mioneproro obmectsa (£, (P)) u npumu-
MaeMOMY MOCTOSIHHBIM BO BPEMEHH TEMITY
MPUPOCTa TUBUIICHAOB Ha OOBIKHOBEHHYIO
AKLUIO (Eg (P )) NpeiCcTaBJIeHbl HIKE (op-
Mynami (24), (25), (26), (27) u (28):
EP)=2L
P OE
E, ( p) _r. 8_P =
P or
2
1=
=lp-— (k — g) . _p +
l+g
(25)
TR Sl (g=k) +
I+g

e {1-3)

p-(1+g)2

+

B
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OTBETCTBEHHO), PEHTa0CIbHOCTH NHBECTHU-
U TyOITMYHOTO aKIIMOHEPHOTO 00IIeCTBa

r (Er (DY)) , PPIHOYHOMY yYPOBHIO KaIlWTa-
k- 1_5 27 nusauun E (DY)), tpebyemoii unsecTo-
= o’ pamMu HopMe IPUOBLTH Ha OOBIKHOBEHHYIO
p-(l+g)—(k-g)- (1 - j aKLMIO MyOJIMYHOTO aKIMOHEPHOTO O01Ie-
p crBa (E, (DY)) u npunuMaemoMy nocro-
STHHBIM BO BPEMEHH TEMITy MPUPOCTA JTU-
E, (P)= g opr _ BHJICHJIOB HA €r0 OOBIKHOBEHHYIO aKI[HIO
¢ P Og (Eg (DY )) HpeJICTaBIeHbI HUkKe hopMya-
Mmu (29), (30), (31), (32), (33) u (34):
g-p-(2g-k)- l—g
28 D oDY
; 29) Ey(DY)=— S =
1-r DY oD
p .
p-(k-g) (1+g) = D-p (29)
1-=
Dp—(k-g)—F
P ( g) l+g
Mogenu (25—-28) mo3BONSIOT MOHSATH,
YTO HA 3JACTUYHOCTH OXKHUIAACMOU IICHBI E,(DY)= E oDY 30
OOBIKHOBEHHOM aKI[MU IyOINYHOTO aKI[H- E DY OE (30)
OHEPHOTO OO0IECTBA MO PEHTAOCITHHOCTH
€€ MHBECTUIINH, pITHOYHOMY YPOBHIO Ka- E(Dr)=_" oDY
MUTaIu3anuy, TpedyeMoll HHBECTOpaMu r( )_E or
HOpME MPUOBUTH Ha OOBIKHOBEHHYIO aK- k—g
1IMIO MyOIMYHOTO aKIMOHEPHOTO 00IECTBA Tte D-p (31)
Y IPUHAMAEMOMY IIOCTOSIHHBIM BO BpeMe- = £ ,
HH TEMITy PUPOCTA AUBUACHAOB Ha €ro 1-—
OOBIKHOBEHHYIO aKI[UI0 OKa3bIBAIOT BIH- D-p-(k-g)- P
stHUe cieayroniue (GakTopbel: peHTa0enb- I+g
HOCTh WHBECTHIIUH ITyOJIMYHOTO aKIIHO- DY
HEPHOTO 00IIECTBA, PHIHOUHEIH yPOBEHb E (DY)= _p oDt
KalMTaJIn3aluy, Tpedyemasi HHBECTOPaMHK DY dp
HOpMa TPHUOBLIH Ha OOBIKHOBEHHYIO aK- 2D k—g 1 2r
LMIO r[y6JII/IqH0r0 aKIMOHEPHOIO oOrecTBa P= l+g p (32)
Y IPUHAMAEMBIN TIOCTOSTHHBIM BO BPEMEHH = P
TEMII IPUPOCTA AUBUACHA Ha €r0 OOBIKHO- - g
BEHHYIO akluio. Pacuer BIusHUS ompene- D-p- (k -8 ) r
JIIOIIMX (DAKTOPOB HA OTKJIOHEHHE PE3yJlb- J
TaTHBHBIX TTOKa3aTenel B Moaesax (25-28) L oDy
OCYILIECTBIISIETCS COOTBETCTBYIOIIUMU Me- E, (DY ) = —=
TofaMu (DAKTOPHOTO aHAIIN3A. DY ok
Monenu s1acTUYHOCTEH TUBUACHI - k- r 1 (33)
HOM JIOXOJMHOCTH OOBIKHOBEHHOW aKIUU p

MyOJIUYHOTO aKIHOHEPHOIro 0O0ImecTBa
10 TUBHICHIY ¥ PUOBLTH Ha €T0 OOBIKHO-
Bennylo akuuio (£, (DY) u E; (DY) co-
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g oDY

£, (DY)=

DY og
g-(l+k)-(17%j

(34)
D-p~(1+g)2—(k—g)(l—g)(lﬁ—g).

B cooTrBercTBUM ¢ MozaensMu (29)
u (31-34) Ha PTACTUYHOCTH TUBHUICHI-
HOM JOXOIHOCTH OOBIKHOBEHHOW aKITUH ITy-
ONMYHOTO aKIOHEPHOTO OOIIECTRA MO JH-
BHJICHY Ha €ro OOBIKHOBEHHYIO aKIIHIO,
PEHTA0EIbHOCTH UHBECTHUIIMH MyOIHYHO-
r0 aKI[MOHEPHOT'0 OOIIECTBA, PHIHOYHOMY
YPOBHIO KalUTaJIU3alllu, TPeOyeMol HH-
BECTOpaMH HOpMeE MPHUOBIITH Ha OOBIKHO-
BEHHYIO aKIHIO MyOIIMYHOTO aKIIMOHEPHOTO
o0mIecTBa ¥ MPUHUMAEMOMY ITOCTOSTHHBIM
BO BpPEMEHHU TEMITY PUPOCTA TUBUICHIOB
Ha €ro OOBIKHOBCHHYIO aKIIUIO OKa3bIBAIOT
BIIMSIHUE CJIeIyonue (hakTophl: TUBUICHT
Ha OOBIKHOBEHHYIO aKITUIO ITYOJMIHOTO aK-
IMOHEPHOTO OOIIIeCTBA, PEHTA0ETHHOCTH e
WHBECTUINH, PHIHOYHBIN YPOBEHb KaluTa-
nu3anuu, TpedyemMasi HHBECTOpaMu HOpMa
NPUOBLIN Ha OOBIKHOBEHHYIO aKIIUIO Iy-
OJIMYHOTO aKIIMOHEPHOIO OOIIECTRA U MPH-
HUMAaeMBIH IOCTOSTHHBIM BO BPEMEHH TEMIT
MIPUPOCTA TUBUJEHAA Ha €r0 OOBIKHOBEH-
HYIO aKIuio. PacueT BIUSHUS ONpenes-
OIUX (PAaKTOPOB Ha OTKIIOHEHUE PE3YJib-
TaTUBHBIX TMOKa3areneil B moaensax (29)
u (31-34) ocyImecTBIseTCS COOTBETCTBY-
IOIIUMH METOJaMH (PaKTOPHOTO aHANIH3A.

Mogenu 3macTHIHOCTH KO3 dHUITHeH-
Ta KOTUPYEMOCTH OOBIKHOBEHHOM aKIuu
MyOJIUYHOTO aKIMOHEPHOI'0 OO0IIecTBa
10 JVBUJICHY W MPUOBUTH Ha €T0 OOBIK-
Hoennyio akuuto (E, (P/E) u E; (P/E)
COOTBETCTBEHHO), KO3(DPHUITUECHTY COOTHO-
IEHUS TUBUACHIOB MO0 OOBIKHOBEHHBIM
Y IPUBHJICTUPOBAHHBIM aKIUAM ITyOITHYHO-
0 aKIMOHEPHOTO OOLIECTBA (E ven (PIE )) ,
K03 QHUIMECHTY TMOKPHITHS €T0 AUBUACH-
JIOB 10 MPUBHUJIECTHPOBAHHBIM aKIIUSIM
(Ech (P/ E )) , PEHTa0EeTbHOCTH WHBECTH-
Ui MyOMMYHOTO aKIMOHEPHOTO 00IIecTBa

(Er (P/E)), pplHOYHOMY yPOBHIO KaruTa-
musammn (E, (P/E)), peGyemoii nrBecto-
pamu HopMe IPUOBUTH Ha OOBIKHOBEHHYIO
aKIMIO ITyOJMIHOTO aKIIHOHEPHOTO O0IIIe-
ctea (E, (P/E)) n npuanMaemoMy mocTo-
SHHBIM BO BPEMEHH TEMILYy TIPUPOCTA M-
BHJIEH/IOB HA €0 OOBIKHOBEHHYIO AKIIHIO
(Eg (P/E )) IpeACTaBIeHbl HUKe GopMmy-
namu (35), (36), (37), (38), (39), (40), (41)
u (42):

__ D o(PE)
ED(P/E)_W =
_ D-p . (3%)
T
p
(k—g)'@—D'P
__E O(PIE)
EE(P/E)_(P/E) L)
_pep o(PIE)
EDCD(P/E)—W “pcp 6D
ECPD(P/E):
:CPD.a(P/E) CPD (38)

(P/E) éCPD ~1-CPD’

r  O(P/E)

P/E)  or

pokze fy_2r
bee l+g (1 p) (39)

E,(P/E)=

o~

T
_ p O(PE)_
E (P/E)= FE o
k—g
T (40)
- —
D.p—(k—g)~ﬁ
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& o(PIE)
Ek(P/E)—m~7_
_ k’(l_Pj @41
T
(1+g)- Dw*%k—glng
_ o(P/E) _
Eg(P/E)_ﬁ-F_
_ g'('+0'[p_lJ (42)
o

4oV Do—(k-9o) P
() Dp=(k=g)y

Hcxons u3 dopmyn (35) u (38-42),
Ha DIACTHYHOCTH KOdPPHUITNECHTA KOTHPY-
€MOCTH OOBIKHOBEHHOW aKIMH ITyOJIMYHO-
IO aKIIMOHEPHOTO O0IIECTBA M0 IUBHIACHAY
Ha ero OOBIKHOBEHHYIO aKIHIO, KO3 u-
[UEHTY TOKPBITUS AUBUACHOB ITyOINY-
HOTO aKIIMOHEPHOTO OO0IIecTBa MO NPUBH-
JIETHPOBAHHBIM aKIMAM, peHTa0eTbHOCTH
€ro WHBECTHILNH, PHIHOYHOMY YPOBHIO Ka-
MUTaIu3alnuy, TpedyeMoll HHBECTOpaMu
HOpME MPUOBLIN HA OOBIKHOBEHHYIO aK-
MO ITyOIUYHOTO aKIIMOHEPHOTO 00IIIecTBa
Y IPUHUMAEMOMY MOCTOSIHHBIM BO BpeMe-
HU TEMITy NPUPOCTA AUBUICHIOB Ha €TI0
OOBIKHOBEHHYIO aKIIMIO OKa3bIBAIOT BIIU-
STHUE cleAyromue (HhakTopbl: TUBUACHA
Ha OOBIKHOBEHHYIO aKIUIO MyOJIUYHOTO
AKIMOHEPHOTO 00IIeCcTBa, KOAPPUITUESHT
MOKPBITUST TUBHJICHJIOB TIO €€ TIPUBHUIIETU-
POBAHHBIM aKIHAM, peHTa0eTbHOCTh HHBE-
CTHIMH ITyOJIMYHOTO aKIIMOHEPHOTO 0011Ie-
CTBA, PHIHOYHBII YPOBEHb KalUTAIH3ALHH,
TpeOyemasi HHBECTOpaMHi HOpMa PHOBLIH
Ha OOBIKHOBEHHYIO aKIIHIO TyOIUYHOTO aK-
[MOHEPHOTO O0IIeCTBa U IPUHUMAEMbBIH
MOCTOSTHHBIM BO BPEMEHH TEMIT IIPHPOCTa
JIMBUJICH/IA HA €TO OOBIKHOBEHHYIO aKIIUIO.

Pacuer BnusiHus onpenenstomumx (ax-
TOPOB Ha OTKJIOHCHUEC PC3YJIbTAaTHBHBIX
rokazarenei B moneisix (35) u (38—42)
OCYILIECTBIISIETCS] COOTBETCTBYIOIUMH Me-
ToZaMU (PaKTOPHOTO aHAITU3A.

4. Pe3aynbTatbl

JlocTratoyHasi CJIOXHOCTh pa3pabo-
TaHHBIX aBTOPOM MOJEJIEH 3JIACTUYHO-
CTEeH Ba)KHEWIMX MOKa3aTeled aKTHBHO-
CTH MyOJIMYHOTO aKIIMOHEPHOTO OOIIECTBa
Ha (POHIOBOM PHIHKE IT0 OCHOBHBIM OTIpPE/Ie-
JISIOIIMM X (DakTopaM Mpu HEHTpaIbHOM
MIOTXO0/I€ K AVBUICHIHOMN MOJTUTHKH JACTIaeT
3aTPYIHUTEITHLHBIM OIIPEICIICHUE HapaBie-
HUSI BIIVSTHUS YKa3aHHBIX (PaKTOPOB Ha COOT-
BETCTBYIOIINE PE3YIIETATUBHBIE IOKA3aTEIH
0e3 paccCMOTpEHUs MpUMEpPa MPAKTHYCCKO-
O UCTIONIL30BAHUS JAHHBIX MOJIEICH HA KOH-
KpEeTHOM IIM(POBOM MaTepHare.

[IpumennM pa3paboTaHHBIE aBTOPOM
MOJIENIM JIACTUYHOCTEH Ba)KHEUIIUX IO-
Kazareyell aKTUBHOCTH ITyOJUYHOTO aKI[H-
OHEPHOTo 00IIeCTBa Ha (POHTOBOM PBHIHKE
10 OCHOBHBIM OIPEIEISIFOIIUM UX (HaKTo-
paM Ipu HEUTPAIbHOM MOIXOJE K JUBH-
neHaHoM moauTHke (16—42) K COOTBETCTBY-
owuM n1adbeiM [TAO «Mammay!, ucxond
W3 TPEATIONOKEHNS, YTO OHO OPHUEHTHPY-
€TCS Ha HeUTpaIbHBINA MOAXOM K IUBUICH-
HOU TOJINTHUKE.

3HaueHUs1 HEKOTOPBIX TOKa3aTeneit
MyONIMYHOTO aKIMOHEPHOTO OoO0IecTBa
«["amMma» Ha koHen 2022 rojga mpeacTas-
JIeHBI B Ta0M. 2.

Onupasice Ha coJep>kKaluecs: B Ta-
0. 2 maHHBIC, OBUIM PACCYMTAHBI COTVIAC-
HO MozensiMm (16—42) 3HadueHus AIaCTHIHO-
CTel BayKHEHIIMX MOKa3aTeneid akTUBHOCTHU
ITAO «I"amma» Ha (HOHITOBOM PBIHKE (OXKH-
JTA€MOW PHIHOYHOU IIeHBI OOBIKHOBEHHOM
akuu (P), ko duimenTa AMBUACHIHOTO
BbIxozaa (DP), koadduirieHTa TMBUACHIHO-
ro nokpeItus (DC), TUBUACHIHOM JOXOIHO-
CTH OOBIKHOBEHHOH akiuu (DY), koaddumu-
€HTa KOTHPYEMOCTH OOBIKHOBEHHOH aKIINU
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(P/E)) 10 OCHOBHBIM OIPEICISIONUM UX
(akropam (PeHTAOCILHOCTH UHBECTHUIIHIMA
MyOJIMYHOTO aKIIMOHEPHOTO odIectra (7),
PBIHOYHOMY YPOBHIO KamuTaau3amuu (p),
HOpME MPUOBLTH, TpeOyeMoil HHBeCcTOpa-
MU Ha OOBIKHOBEHHYIO aKIIHIO ITyOINMIHOTO
aKIMOHepHOTo obmecTBa (k), MpUHIMAaEMO-
MY TIOCTOSIHHBIM BO BPEMEHH TEMITY TIPHUPO-
cTa JMBHJICH/IA HA OOBIKHOBEHHYIO aKIIHIO

(g), nuBHIEHDY Ha OOBIKHOBEHHYIO aKIHIO
(D), npubbUH Ha OOBIKHOBEHHYIO aKIIUIO
(E), Ko3QPHUIHEHTY COOTHOIICHHUS AHBH-
JICHIOB 110 OOBIKHOBEHHBIM M IPUBHJICTH-
poBanHbM akiwsiM (DCD), koaddurmenty
MOKPBITHS AUBUICHIOB MO IPUBUIIETUPO-
BaHHbIM akuusiM (CPD)).

PaccunranHble 3HAYEHUS IPEICTABIIC-
HBI B Ta01. 3.

Tabnuua 2. 3Ha4eHusa HeKoTopbix NokasaTtenen NMAO «laMMa» Ha KoHeu, 2022 T.
Table 2. Values of some indicators of PJSC Gamma at the end of 2022

Ioka3zatens 3HaueHHne
PenTabenpsHOCTE HHBECTULIHI TyOITUYHOTO aKIIHOHEPHOTO 001IIecTBa (7), %o 23,9
PbIHOUHBINM ypOBeHb KanuTanuzanuu (p), % 15,3
Hopwma npuosuin, Tpedyemasi HHBECTOpaMHU Ha OOBIKHOBEHHYIO aKIHIO 12
nyOJUIHOTO aKIIMOHEPHOTo 0b1ecTBa (k), %
Temn npupocTta TUBUACHA Ha OOBIKHOBEHHYIO aKIUIO (IIPUHUMAETCS 5
MOCTOSIHHBIM BO BpeMeHH) (g), %
[TpuOrLTE Ha OOBIKHOBEHHYIO akIuio (E), pyo. 157,48
JuBuneHa Ha OOBIKHOBEHHYIO akIuio (D), pyo. 86,14
Koa¢ppummenTt cooTHOMIEHUS TUBUACHIOB 110 0OBIKHOBEHHBIM 23
1 IIPUBWIICTUPOBAHHBIM akuusam (DCD)
KoadduimenT nokpeITHS ANBUACH/IOB 110 IPUBHIIETUPOBaHHBIM akuusM (CPD) 60
OxwujiaeMasi pplHOYHAS 1IeHa 00BIKHOBEHHOU akiu# (P), pyo. 1294,73
Koaddunment nuuaenanoro Beixoaa (DP), % 54,7
Koadpdumment guBnaengnoro nokpertus (DC) 1,829
JlvBUACH/THAS JTOXOMIHOCTh OOBIKHOBEHHOH akiuu (DY), % 5,4
Koa¢ppumnment kotupyemoctn 0ObIKHOBEHHOH akunu (P/E) 7,256

Hcmounux: cocTaBICHO ABTOPOM.

Tabnuua 3. 3Ha4YeHus 3N1acTUYHOCTEN Ba)KHeNLWNX NoKa3aTenen akTUBHOCTU
MAO «amMma» Ha POHA,0BOM pPbIHKE N0 OCHOBHbIM ONpeaensawmM ux hakTopam

Table 3. Elasticity values of the most important indicators of the activity of
Gamma PJSC on the stock market according to their main determining factors

Onpenensronire GakTopsl
ITokazarens
r p k g D E DCD CPD
P 0,016 | —-0,453 | 0,335 | 0,00041 — 1 — —
DP 0,453 —1,257 1,337 —-0,612 — — — —
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OKoH4aHWe Tabn. 3

Onpenensroniie GakTops
ITokazaTens
r p k g D E DCD CPD
DC —0,453 1,256 1,401 6,249 — — — —
DY —0,992 1,974 0,005 | —0,002 0,997 -1 — —
P/E 1,008 -1,989 | —0,005 0,002 | —0,997 1 1 -1,017

Hcmounux: cocTaBIeHO ABTOPOM.

3HaYeHHUs DJIACTUYHOCTEH BaKHCH-
WX MOKa3aresieil aKTUBHOCTHU ITyOJIH4-
HOTO aKIMOHEpHOro o0mecTBa «l"amMmmay
Ha ()OH/IOBOM PBIHKE 110 OCHOBHBIM OTIpe-
JIeJISIoIUM UX (akTopaMm HpuOInKeH-
HO MOKAa3bIBAIOT, Ha CKOJIBKO MPOLIEHTOB
B CTOPOHY YBEIUYCHHUS («+») HIIH YMEHb-
MIeHUsA («—») U3MEHHUTCS 3HAYCHHE TOTO
I MHOTO Ba’KHEMIIIEro IMmoKaszaTes B 3a-
BHCUMOCTH OT mpuparienus Ha 1 % 3Ha-
YEHUS TOTO WU WHOTO OIpPEISIIIONIEro
ero (akropa.

Jlnst Gonpled HATISTHOCTH B TaOI. 4
MOKAa3aHbl O’KUJAEMbIE€ MPOLICHTHBIC U3MeE-
HEHMS 3HaUCHUM BaXKHEHIIIMX ITOKa3aTesiei

aktuBHOCTH [TAO «I"amma» Ha GHOHIOBOM
PBIHKE B CITy4Yae yBEJIMUYCHHs/yMECHBIIICHUSI
3HAYCHUS KaXXJO0TO U3 OCHOBHBIX ONpe/Ie-
JISFOIUX MX (DAKTOPOB B OTJICIBHOCTH (TIPU
HEM3MEHHOCTH 3HAYEHNH BCEX OCTAILHEIX
(hakropos) Ha 10 %.

Torma mporHO3HBIE 3HAYCHHS BAKHEH-
IIUX TIOKa3areeil akTHBHOCTH MTyOIHYHOTO
aKIMOHEepHOTro 001mecTBa «["amMmay Ha ¢oH-
JIOBOM PBIHKE B CJTy4yae YBEJINUCHHsI/YMEHb-
[ICHUS 3HAYEHHUS KaXXJI0I0 M3 OCHOBHEIX
OTIPEIEIISIIONINX UX (DaKTOPOB B OTACIHHO-
cTy (TIp¥ HEM3MEHHOCTH 3HAUYCHHH BCEX
ocTanbHBIX (akropoB) Ha 10 % MoxHO
cBecTH B Ta0Im. 5.

Tabnuua 4. NpoueHTHble U3MeHeHUs 3HA4YEeHUIN BaXKHEWLLMX NOoKa3aTenemn
akTuBHocTH MNAO «aMma» Ha (POHA0BOM pbiHKE B Clyyae ysenmyeHus/
YMEeHbLUEHUS 3HAYEHMWS KaXKA0ro U3 OCHOBHbIX Onpeaensowmx ux pakropos

B OTAENbHOCTM (NP HEM3MEHHOCTYM 3HAYEHUI BCEX OCTanbHbIX (akTopos) Ha 10 %

Table 4. Percentage changes in the values of the most important indicators of
the activity of PJSC Gamma on the stock market in the case of an increase/
decrease in the value of each of the main factors determining them separately
(with the values of all other factors remaining unchanged) by 10 %

Omnpexensroniie GakTops
ITokazarens
r p k g D E DCD CPD
P +0.16 —4.53 -3.35 | +0,0041 — +10 — —
—-0,16 +4,53 +3,35 | -0,0041 -10
DP +4,53 | =12.57 | +13.37 | =6.,12 — — — —
—4,53 +12,57 | —13,37 +6,12
DC —4.53 +12.56 | +14.01 | +62.49 — — — —
+4,53 | 12,56 | —14,01 | —62,49
DY -9.92 +19.74 +0.05 —0,02 +9.97 10 — —
+9,92 —19,74 —-0,05 +0,02 -9,97 +10
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OKOH4YaHwWe Tabn. 4

Onpenensroniie GakTops
ITokazaTens
r p k g D E DCD CPD
P/E +10,08 | —19.89 —0,05 +0,02 -9.97 +10 +10 -10,17
—-10,08 +19,89 +0,05 -0,02 +9,97 -10 -10 +10,17

Hcmounuk: cocTaBlIeHO ABTOPOM.

Tabnuua S. MporHo3sHbie 3HaYeHUs BaXKHeNLWMX NnokasaTenen aktusHocTu NAO
«aMMa» Ha POHO0BOM pbIHKE B CNy4ae YBen4eHnUs/YyMeHbLUEHNUS 3HAYEHUS
KaXX[0ro M3 0CHOBHbIX onpeaensowmx nx GakTopos B 0TAENbHOCTH (npu
HEN3MEHHOCTU 3HaYEHUN BCEX OCTaNbHbIX hakTopos) Ha 10 %

Table 5. Forecast values of the most important indicators of the activity of
Gamma PJSC on the stock market in the event of an increase/decrease in the
value of each of their main determining factors separately (with the values of
all other factors remaining unchanged) by 10 %

Omnpepensroniue GakTopsI
ITokasa-Tenp
r p k g D E DCD CPD
P, py6. 1296.80 | 1236.08 | 1251,36 | 1294.78 — 1424.,20 — —
1292,66 | 1353,38 | 1338,10 | 1294,66 1165,26

DP, % 572 47.8 62.0 Bl — — — —
52,2 61,6 474 58,0

DC 1.746 2.059 2,085 2.972 — — — —
1,912 1,599 1,573 0,686

DY, % 4.864 6.466 5.403 5.399 5.938 4.86 — —
5,936 4,334 5,397 5,401 4,862 5,94

P/E 71987 5.813 7252 1,257 6.533 7.982 7.982 6.518
6,525 8,699 7,260 7,255 7,979 6,530 6,530 7,994

Hcmounuk: cocTaBlIeHO ABTOPOM.

3aBepmias pacCMOTpPEHHE MPUBEICH-
HOTO BBIIIIE MTPUMEPA, CIEAYET OTMETHUTb,
YTO OH IO3BOJISIET B YCJIOBUSIX HEHUTpaIb-
HOT'O MOJXOJa K TUBUACHIHOW TOJIUTH-
K€ MyOJIMYHOTO aKIMOHEPHOTO 00IecTBa
HE TOJIBKO OIPCACINUTL AJId KOHKPETHOI'O
ITAO cTerneHb 9yBCTBUTEILHOCTH 3HAYCHUIA
Ba)KHEHIIHUX MOKa3aTeliel ero akTHBHOCTH
Ha ()OHJIOBOM PBIHKE K M3MCHEHHIO 3Haye-
HHUI OCHOBHBIX OIPEICISIONNX UX (HhaKTo-
POB, HO 1 HAIPaBJICHUC BIIUAHUA YKAa3aHHBIX
(haKTOPOB Ha BaKHEHIIIHE IOKA3ATEIU IUBH-
JICHTHOY TIOJIATUKH B CTOPOHY YBEITMICHHS
WM YMEHBIICHUS UX 3HAYCHU.

Bce 3T0 mo3BOMSET TPOTHO3MPOBATH
3HAYCHUS BAKHEHIITNX ITOKa3aTelNeil akTHB-
HOCTH KOHKPETHOT'O MyOIMYHOr0 aKIHO-
HEPHOTO 00mIecTBa Ha POHIOBOM PBHIHKE
B cllydae yBeJIMYEHUsS/YMEHbIICHHS 3HAa-
YeHUS KaXJIO0T'0 W3 OCHOBHBIX OIPEEesi-
FOIMUX BX (aKTOPOB B OTAEIHHOCTH (TIpH
HEU3MEHHOCTH 3HAYEHHH BCEX OCTAIBHBIX
(hakTOpOB) Ha 33aHHOE KOJIUYECTBO IPO-
LeHToB, ecnu naHHoe ITAO npunepxuBa-
eTCsl HeHTpaNbHOTO MMOAX0a K TUBUACHI-
HOM MOJIUTHKE.

Kpome Ttoro, mocTpoeHHBIE aBTO-
POM ITaHHOW CTAaThH MOJENH DJIACTUIHO-
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CTEeH Ba)KHEMIIIMX ITOKa3aTeJIel aKTUBHO-
CTH IyOJIMYHOT0 aKIIMOHEPHOT'0 00IIeCTBa
Ha (DOHTOBOM PBIHKE IO OCHOBHBIM OTIPE-
nensomuM ux daktopam (16—42) moryt
OBITH WCITOJIF30BAHBI B KAUECTBE HHCTPY-
MEHTOB YNPaBJIEHUS 3HAYEHUSIMU JaHHBIX
3JACTUYHOCTEH IyTEM PETyIUpPOBaHUS 3HA-
YCHUH ONPEACTAIONINX X (PaKTOPOB NpU
HEUTpaJIbHOM MOJAX0/I€ K JUBUJEHAHOU T10-
mutuke ganHoro ITAO.

5. 06cyxpeHue

PaccmoTpeHHbIe B TaHHOH cTaThe pe-
3yJBTaTHI, CBSI3aHHBIE C pa3paboTKoON Mo-
JleJied 3JaCTUYHOCTEN BaXKHEHMIIMX IO-
KazaTejied aKTHBHOCTH NYOJIWYHOTO
aKIIMOHEPHOTO 001ecTBa Ha POHIOBOM
PBIHKE 110 OCHOBHBIM ONPEACISIIOIINUM UX
¢axTopam (16—42) npu HEHTpaTLHOM MO~
X0JI€ K OCYLIECTBIICHHUIO TUBHJICHIHON I10-
nutuku gaHHoro I1TAO, MoryT OBITH OXa-
paKkTepu30BaHbl KaK MPUHIUITHAIHHO
HOBBIC, HE UMEIOIIIE aHAJIOTOB pa3paboT-
KM IO IaHHOH Mpo0JieMe U MTOATBEPKAAI0-
[IMe BBIABUHYTYIO paHee TUIIOTE3Y.

[puHnMnMansHas HOBU3HA aBTOPCKUX
HapabOTOK OIPENEISIETCS TEM 00CTOSTEb-
CTBOM, YTO HEUTpPaJbHBIM NOAXO K AUBU-
JIEHTHOW TOJUTUKE MyOIWYHOTO aKIHo-
HEpHOro obuiecTBa ObLT CHOPMYITUPOBAH,
a Jiexarue B ero ocHoe monenu (5), (6),
(11), (12) u (14) 6puM pa3paboTaHbI BTO-
pOoM naHHOH cTaThy [2—4].

CdokycrupyeM BHUMaHHUE HA JOCTOWH-
CTBax pa3pa0OTaHHBIX MOJENEH IacTHd-
HocTei. JlanHble MOemu:

* OPHEHTHPOBAHBI HA MOJAEp)KaHue Oa-
JIaHCa MHTEPECOB BCEX CTEUKXOJJIEPOB
MyOIIMYHOTO aKIIMOHEPHOTO OOIIECTBA,
CITOCOOCTBYS €r0 yCTOWYHNBOMY pas-
BUTHIO;

* OCHOBaHBI Ha HEOJHOKPATHO OMpobo-
BaHHOW U IIPOBEPEHHOU METOJOJIOTUH;

* XapaKTEePU3YIOTCSI 00BEKTHBHOCTHIO
W pallMOHaILHOCTbIO;

* JTAIOT BO3MOXXHOCTH pacyeTa BIUSHUS
oTpeeNsronuX (HakTopoB HA OTKIIO-

HEHUE OIpPENEISIEMBIX UMH DPE3YIb-
TAaTUBHBIX ITOKa3aTelIed COOTBET-
CTBYIOIIMMH MeTOAaMU (paKTOPHOTO
aHajau3a;

* SBIISIIOTCS PE3yJABTaTUBHBIMU HHCTPY-
MEHTaMHU aHaJIN3a U IPOTHO3UPOBAHUS
3HAYCHUM BaKHEHMIIINX ITOKa3aTellei
PBIHOYHON aKTUBHOCTH ITyOJUIHOTO
aKIIMOHEPHOTO 00IIEeCTBa, 9TO IMO3BO-
JSeT PAIOHAN3UPOBATh M yCOBEP-
LIEHCTBOBATH MPOLIECC YIIPABICHUS UM.
B To ke BpeMs ciegyeTr OTMETUTh

Y HaJlM4ue ONpPENENICHHBIX OTPaHUYEHUM

pa3paboTaHHBIX MOJIENICH PJTACTUYHOCTH

BOXXHEHIINX MOKa3aTeleld aKTUBHOCTH My~

OJIMYHOTO aKITMOHEPHOTO OOIIECTRA.
Bo-1miepBrIX, B COOTBETCTBHY C JJAHHKI-

MU MOJCISIMHM H3MEHEHHE 3HAUYCHUS KaK-

JIOTO U3 OCHOBHBIX (DaKTOPOB, OTPEACISIO-

KX BaKHEUIIIME MOKA3aTeId aKTUBHOCTH

IMTAO Ha GoHIOBOM pBIHKE, IPHHUMAETCS

B pacdeT B OTACIHHOCTH (M30JIUPOBAHO),

TO €CTh IIPY HEU3MEHHOCTH 3HAYCHUI BCeX

OCTaJbHBIX (DAKTOPOB.

Bo-BTOpBIX, 3TH MOAENH OPUEHTHPO-
BaHBI Ha TIOCTOSTHCTBO TEMIIa IPUPOCTA JIH-
BHJICHJIOB HA OOBIKHOBEHHYIO akiuio [1AQ.

B-TpeTbux, OHM HCXOIAT U3 TOCTATOY-
HO BBICOKOW 3()()eKTUBHOCTH PHIHKA IICH-
HBIX OyMar.

Pabora o npeo1oeHN0 yKa3aHHbBIX
OTrpaHMYCHHI OyIeT MPeIMETOM JNalbHEH-
IIUX UCCIIEIOBaHUH.

6. 3aknioueHue

[loaBons yepTy oA pacCMOTPEHUEM
MOJIeJeH 3JIaCTUYHOCTEH Ba)KHEUIIIUX MO-
Ka3aTeseii aKTUBHOCTH ITyOJUYHOTO aKI[H-
OHEpHOTO 001IecTBa Ha (POHTOBOM PHIHKE
110 OCHOBHBIM ONIPENENISIONUM X (hak-
TOpaM MpHU HEUTPaJIbHOM MOJXOME K €ro
JUBUJICHAHON MOJUTUKE, KOTOPBIE MOJ-
TBEPKIAAIOT JOCTIXKEHUE 1€ TaHHOTO
HcclieoBaHus, chopMynupyeM Cleayro-
L€ BHIBOJIBI:

1) K BaXKHEHIINM ITOKA3aTeIIsIM aKTHB-
HOCTH TTyOJIMYHOTO aKIIMOHEPHOTO 00IIIe-
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cTBa Ha ()OHJOBOM pPBIHKE NPU HEHTPaNb-
HOM TIO/IX0JI€ K €r0 IUBHJICH/IHOM TOJUTHKE
clefyeT OTHEeCTH K03(h(pUITMEeHT TMBUACH-
HOTO BBIXO7a, KO3()PUIMEHT TUBUICHIHO-
T'O TOKPBITHS, OKUAAEMYIO LIEHY OOBIKHO-
BEHHOW aKLIWH, TUBHICHIHYIO JOXOAHOCTD
OOBIKHOBEHHOU aKIMU U KO3()(PHUIUECHT KO-
TUPYEMOCTH OOBIKHOBEHHOM aKITUH;

2) MOAENH 3ITACTHYHOCTEH MOCTpoe-
HBI Ha OCHOBE pa3paboTaHHBIX paHee aBTO-
POM Moz€eNel 3THX NOKa3aTeNei;

3) mocTtpoeHME AAHHBIX MoJelel
MIPEATONArano UCIOIb30BaHUE XOPOILIO 13-
BECTHOTO M HEOIHOKPATHO OITPOOOBAHHOTO
MaTeMaTH4YEeCKOTo amnmnapara aHajin3a JyB-
CTBUTEIBHOCTH, CBA3aHHOIO C PacieTOM
3NIACTUYHOCTEH Pe3yNbTaTHUBHBIX MTOKa3a-
TeJNel 0 ONPEAEIAIONINM UX (aKTopam;

4) K OCHOBHBIM (haKTOpam, ompene-
JIIOIIMM BakKHeHIne moka3aTesln akTHB-
HOCTH MyOJWYHOTO aKIMOHEPHOTro 00-
miecTsa Ha (POHIOBOM PHIHKE B YCIOBHUSX
HEHUTPaJILHOTO MOAXO0JAa K €T0 JUBUACHI-
HOH MOJNUTHKE, OTHOCATCS PEHTa0EIbHOCTD
unBectunuit [TAO, ppIHOYHBIH YPOBEHB
KanuTanu3any, Tpedyemas HHBecTopa-
MH HOpMa MpUOBUIH Ha OOBIKHOBEHHYIO
aknuto ITAO, mpuHUMaeMBId MOCTOSH-
HBIM BO BPEMEHH TEMII MPUPOCTA AUBH-
JeHJa Ha OOBIKHOBEHHYIO aKLHIO, TUBU-
JIeH]] Ha OOBIKHOBEHHYIO aKIHUIO, MPUOBLTH
Ha OOBIKHOBEHHYIO aKIIUI0, KO3 duiment
COOTHONIEHUSI TUBUIEHIOB MO OOBIKHO-
BEHHBIM W [IPUBUJIETUPOBAHHBIM AKLIUSM,
a Takke K03(pPHUINEHT MOKPHITUS AUBH-
JEHJO0B N0 IPUBWICTUPOBAHHBIM aKIHAM;

5) TMOCTpPOSHHBIE MOJENHU MO3BOJIAIOT
OTIpeIeNIUTh 3HAYSHUS TACTHYHOCTEH Bax-
HEeHIMX ToKa3areseil akTHBHOCTH ITyOnd-
HOTO aKITMOHEPHOTO 00IIecTBa Ha (poHIO-
BOM PBIHKE II0 OCHOBHBIM OIPEACIISAIOIINM
ux (axTopam MpH HEUTPATLHOM ITOIXOJC
K €ro TUBUACHIHOW MONUTUKE U MPUOIHU-
JKEHHO TMOKa3bIBAIOT, Ha CKOJIBKO MPOIEH-
TOB B CTOPOHY YBEIHYEHHS UIIN YMEHbIIIE-
HUSI U3MEHUTCA 3HAUCHUE TOTO WIIM MHOTO
BaKHEWIIETO TOKa3aTelis B 3aBUCUMOCTH

oT npupaiieHus Ha 1 % 3HaYSHUs TOTO WIN
WHOTO OTpeNesIIoINIero ero hakropa;

6) 5TH MOAENIH MOTYT OBITh UCIIOJb-
30BaHBI B KAY€CTBE JJOCTATOYHO JCHCTBEH-
HBIX HHCTPYMEHTOB aHaJIM3a U MPOTHO3H-
pOBaHUs, a CIIJI0BATENbHO, U YITPABICHHS
PHIHOYHOHN aKTUBHOCTBHIO MyOJIIMYHOTO aK-
IIMOHEPHOTO 00IIECTBa MPU HEUTPAIIHLHOM
MTOIXO/IE€ K €T0 TUBUCHAHON MOTUTHUKH.

B xauecTBe OCHOBHBIX HalpaBJIeHUN
JMaTbHEHIITNX HCCIIeIOBAaHUN MOJEIHpPO-
BaHUS AIIACTUYHOCTEH Ba)KHEHIIMX TOKa-
3arelyiell aKTUBHOCTHU IMyOJIUYHOTO aKIIHO-
HepHOro 00mecTBa Ha (POHAOBOM PHIHKE
(pBIHOYHOM aKTHBHOCTH) MO OCHOBHBIM
ompeaensomuM (hakropaMm Ipu HEUTPaTb-
HOM TIOJIXOZI€ K €T0 IUBH/ICHIHON MOTUTH-
Ke MOTYT PacCMaTpUBaThCS:

Bo-nepesvix, pazpaboTka omoOHOTO po-
Jia MOJIEIICH TIPH H3MEHSTFOIIIEMCST TEMITE TIPH-
pocTa TUBUACHIOB Ha OOBIKHOBEHHYIO aK-
IIAIO ITyOIMIHOTO aKIIMOHEPHOTO OOIIECTBA.

Bo-emopuix, noctpoeHne Moznenei
9JIaCTUYHOCTEN Ba)KHEUIIIUX TOKa3zaTesen
AKTUBHOCTH MYOJIUYHOTO aKI[MOHEPHO-
ro obmiecTBa Ha (POHIOBOM PBIHKE IO He-
CKOJILKUM OCHOBHBIM OTIPEIEIISIONTAM HX
(haxkTOpam, TEHCTBYIOIINM COBMECTHO, B3a-
MMOCBSI3aHHO U OJTHOBPEMEHHO, TIPH HeW-
TPAJIBHOM IOAXOJE K JWUBUIICHIHOU IO-
nuTHKe: K03 QUIMeHTa TUBUICHIHOTO
BBIX0J1a, KO PUIIMEHTA TUBUICHIHOTO T10-
KPBITHSI, OKAAaEMOM 1IEHbI OOBIKHOBEHHOM
AKITNH, TUBUICHTHON TOXOXHOCTH OOBIKHO-
BEHHOW aKIMU U Kod(huIlneHTa KoTupye-
MOCTH OOBIKHOBEHHOH aKIIMH — Ha OCHO-
BE MOJIEJICH MEePEUNCIICHHBIX MTOKa3aTEeIeH.

B-mpembux, BBIBOI pacueTHBIX (op-
MyJI, TIO3BOJIAIONINX ONPEICITATh BIUSHIC
Ha OTKJIOHEHME DIACTUYHOCTEN BaKHEMU-
VX MMOKa3aTeNell aKkTHBHOCTH ITyOIMYHO-
r'0 aKIIMOHEPHOTo 0011IecTBa Ha ()OHJOBOM
PBIHKE T10 KaXJI0MY ONPEICISIONIEMY HX
(hakTopy, JCHCTBYIOLIEMY U30JIUPOBAHHO,
Y 10 HECKOJILKUM OCHOBHBIM OTIPEIEIsi-
IOINAM WX (QaKkTopam, JeHCTBYIOIUM CO-
BMECTHO ¥ OJTHOBPEMEHHO, TP HENTpah-
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HOM IIOAXOJ¢ K TUBHACHIHOMN ITOJUTUKE:
ko3 punHeHTa TUBUACHIHOTO BBIXOJA,
k03 duiireHTa TUBUACHIHOTO TOKPHITHS,
0KHJIaEMOM LIEHBI OOBLIKHOBEHHOM aKIIUU,
JUBUACHIHONW TOXOAHOCTH OOBIKHOBEH-
HOH aKkIuu 1 KO3 UIMEHTa KOTUPYEMO-
CTU OOBIKHOBEHHOU aKIIUU — OIMUPAICh
Ha COOTBETCTBYIOITUEC MOJICIIH.
B-uemegepmoix, KOMIIBIOTEpU3AMUS
chopMHUPOBAHHBIX aBTOPOM MOJIETIEH 31a-

CTUYHOCTEH BaKHEHMIIINX ITOKa3aTesield ak-
TUBHOCTH MyOJIMYHOTO aKIIMOHEPHOTO 00-
1iecTBa Ha (POHIOBOM PBIHKE 110 OCHOBHBIM
OTIPENENAIONUM UX (haKkTopaM MIpH Hew-
TpaJdbHOM MOAXOJ€ K AUBUAEHIHOHN MO-
JIUTUKE C MENbI0 0oJiee pe3ylbTaTUBHOTO
WCIIONIb30BaHUS TAHHBIX MOJIEJIeH Ha MpaK-
THKE B TIPOLIECCE YNPABICHUS] PHIHOYHOM
AKTUBHOCTBIO IyOJIUYHOTO aKIIMOHEPHO-
ro oO1iecTna.
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Abstract. Under the conditions of a modern developed market economy, a fairly impor-
tant characteristic of the activities of a public joint stock company (PJSC) is its activity

on the stock market (market activity). This involves the development of a dividend poli-
cy, which, on the one hand, should contribute to achieving the main goal of financial man-
agement — maximizing the material well-being of shareholders, and, on the other hand,
take into account the interests of all other stakeholders interested in the activities of
the PJSC (including potential investors) to ensure its sustainable developmentin the long

term. Fulfillment of this requirement is possible only within the framework of a neutral

approach to the dividend policy of the public joint stock company. In this regard, the pur-
pose of the research is to study the market activity of a public joint stock company by

analyzing the sensitivity of its most important indicators to their main determining fac-
tors under the conditions of a neutral approach to the implementation of dividend poli-
cy. The working hypothesis is to consider the possibility of using the relevant elasticity

models as tools for analyzing the sensitivity of the most important indicators of market
activity of PJSCs to their main determining factors under the conditions of a neutral ap-
proach to the implementation of dividend policy. The generated elasticity models of the

mostimportant indicators of market activity are expected to be used in forecasting and

analytical assessments of changes in their values. In addition, they will make it possi-
ble to reveal the reasons for these changes by determining the influence on the elastic-
ity data of the determining factors included in their models through appropriate meth-
ods and techniques of factor analysis with a neutral approach to the dividend policy of

a public joint stock company. The author concludes that the elasticity models he devel-
oped for the mostimportant indicators of the activity of a public joint stock company on

the stock market are sufficiently effective to change their main determining factors as

tools for managing the market activity of a public joint stock company with a neutral ap-
proach to its dividend policy.

Key words: sensitivity analysis; elasticity; modeling; market activity; neutral approach;
dividend policy; public joint stock company.
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Abstract. The food service industry’s instability due to COVID-19 and sanctions has
heightened the need for developing an efficient tool to assess default risks in this in-
dustry. Default prediction modelling relies heavily on how well a8 model fits the specif-
ic environment. Due to that, some adjustments have to take place in order to adapt the
classical default prediction models to the Russian food service industry. We build hypoth-
eses that adding non-financial factors and employing modern prediction methods can
increase the accuracy of the models significantly. The aim of this study is to determine
the effect of non-financial factors' inclusion and modern modelling methods on the ac-
curacy of default prediction for the food service industry in Russia. Tests for a sample of
1241 firms for the period from 2017 to 2021 have shown that creating a prediction mod-
el with modern methods, such as Random Forest and XGBoost increases the accuracy
of the prediction from 70 % to about 80 %, compared to standard Logit model. The ad-
dition of non-financial factors to the models also increases the accuracy slightly, which
however, does not provide a significant effect. The mostimportant metrics in predicting
default turned out to be Current Liquidity Ratio and the ratio of Working Capital to Total
Assets. The most important non-financial factors are Total Assets and Age. Our results
correspond with existing research in this field and form a new knowledge layer due to
being applied to a specific industry. The results can be used by banks or other counter-
parties that interact with food service industry firms in order to assess their credit risk.

Key words: default prediction; food service; non-financial factors; Machine Learning.

JEL G32, G33, G21, C58

1. Introduction

Recent years have been highly unsta-
ble for the enitre Russian business sphere
due to COVID-19 and a heavier burden of
sanctions. However, one of the strongest
risks of sustainability was posed to the food
service industry. During 2020-2021, due
to restrictions limiting attendance at plac-
es where large groups congregate, demand
for such services decreased or had changed
to the “take-away” format. The following
year, food services experienced issues with
supplies of some products and equipment,

cost growth as well while a decrease in de-
mand due to a decline of disposable income
of citizens.

Hence, the situation has heightened the
need for the development of an efficient
tool to assess default risks in food service
industry.

Although the topic of default predic-
tion is well-established in existing research
literature, this investigation is still innova-
tive for several reasons.

Firstly, alot of time has passed since
the first scientific works in the domain of

@ © Egor 0. Bukharin, Sofia |. Mangileva, Vladislav V. Afanasev, 2024
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default prediction performed by Beaver
[1], Altman [2], Taffler [3], Ohlson [4],
Zmijevski [5] who have created the first
bankruptcy prediction models, but there
is still a lack of research exploring the ex-
perience of Russian private firms. Most of
the foreign researchers have mentioned that
their models are applicable to a certain type
of firms, predominantly to American listed
ones, but the specific Russian market con-
ditions might differ significantly from those
market conditions, which were examined
in previous studies. Therefore, in terms of
prediction accuracy, the Issue of conduct-
ing the research based on country specific
data is highly relevant.

Secondly, although considerable re-
search has been devoted to financial data
usage for default prediction, relatively lit-
tle attention has been paid to the integra-
tion of non-financial and industry specific
parameters. We assume that this approach
may significantly increase the prediction
power of the model. Kwon & Lee [6] em-
phasized the importance of industry specif-
ic factors in the field of default prediction.
In addition, authors claim that crises have
different effects on the increase of unsus-
tainability of firms in different industries.

Thirdly, the tools used for model-
ling have been developing over the years.
Prediction modeling began with simple
methods like multivariate discriminant
analysis (MDA), like in the case of Altman
[2] or linear Logit regressions as shown
by Ohlson [4] and has now evolved into
using such profound methods as General
Regression Neural Network model, such as
one created by Pan [7], and other Machine
Learning tools, which make prediction for
binary variables more precise. The exam-
ples include Random Forest, which was
used by, for example, Brown & Mues [8]
we set out to compare several techniques
that can be used in the analysis of imbal-
anced credit scoring data sets. In a credit
scoring context, imbalanced data sets fre-

quently occur as the number of defaulting
loans in a portfolio is usually much low-
er than the number of observations that
do not default. As well as using tradition-
al classification techniques such as logistic
regression, neural networks and decision
trees, this paper will also explore the suit-
ability of gradient boosting, least square
support vector machines and random for-
ests for loan default prediction. Five re-
al-world credit scoring data sets are used to
build classifiers and test their performance.
In our experiments, we progressively in-
crease class imbalance in each of these da-
ta sets by randomly under-sampling the mi-
nority class of defaulters, so as to identify
to what extent the predictive power of the
respective techniques is adversely affect-
ed. The performance criterion chosen to
measure this effect is the area under the re-
ceiver operating characteristic curve (AUC.
Many of modern Machine Learning meth-
ods have never been applied to Russian
market data or even for default risk anal-
ysis in general.

In this research we determine wheth-
er the addition of non-financial factors and
application of modern modeling methods
can increase the accuracy of default pre-
diction for the Russian food service firms.

Our hypotheses are:

H1: Employing modern modelling
techniques can significantly increase the
accuracy of default prediction models in
the food service industry. We suppose
that the models, trained using Machine
Learning algorithms show higher accuracy
rates than conventional tools, like Logit re-
gression, being able to capture for non-lin-
ear dependencies.

H?2: Adding non-financial factors can
significantly increase the accuracy of de-
fault prediction models in the food service
industry. We hypothesize that expansion of
predictors list by adding non-financial data
will make the prediction power of the mod-
els significantly higher, because these new
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factors can enrich the information about
the firm.

The aim of our research is to deter-
mine if non-financial factors like macroe-
conomic data, age of the company, number
of owners, total assets, employee turnover
etc. and modern modelling methods such
as Random Forest and XGBoost increase
the prediction power of default prediction
models. And if so, create a model that can
outperform the conventional ones in terms
of accuracy.

This paper consists of several sections.
The next section is devoted to the literature
review. Then we describe the methods and
data we used. Then we provide the results
and discuss them.

2. Literature review

This section consists of 3 sub-sections.
The first one is devoted to the overview of
the history of default prediction, paying at-
tention to the development of the approach-
es in terms of the default predictors chosen
and modelling tools used. Then, we discuss
in more details the benefits of new Machine
Learning based modelling tools usage for
default prediction. Finally, we give a pic-
ture of the previous research in the field of
default prediction in food service industry.

2.1. The development of default
prediction from 1960-s to the recent
studies

Studies, which are considered to be
the basis of default prediction modeling,
are the works of Beaver [1], who used nor-
mative values for the financial ratios in or-
der to assess credit risk, and Altman [2],
who applied discriminant analysis to make
a probabilistic model for US listed firms,
followed by, for example, Jaki & Cwigk
[9], Xie et al. [10] and others.

The ability of current financial data to
indicate future defaults has been the main
assumption in the default prediction studies
since the first research in this domain. For

example, Jaki & Cwiek [9] applied a vast
variety of book ratios to create the models:
liquidity, profitability, debt structure, debt,
equity & assets coverage ratios. Other stud-
ies, like Boubaker et al. [11], use market in-
dicators, which are not book ratios, but are
still financial data. Also, some of the stud-
ies use dynamic ratios, like the change in
revenue, net income or financial ratios, in
particular Iwanicz-Drozdowska et al. [12],
or Ohlson [4].

In the same time, a new trend in default
prediction is developing nowadays — the
use of non-financial variables. For example,
Lugovskaya [13] reports an 11 percentage
points increase in overall accuracy when us-
ing size and age variables along with finan-
cial ratios to predict the defaults. Bhimani et
al. [14] report 0.21 units increase in area un-
der ROC curve when using macroeconom-
ic and non-financial (management, owner-
ship and financial support related) variables
along with financial ratios. This study al-
so pays attention to the use of non-finan-
cial data to increase the accuracy of default
prediction, using size and age, following for
example Blanco-Oliver et al. [15], Altman
et al. [16], Lugovskaya [13].

The methodology of default prediction
has been developing since 1960-s. The first
studies conducted were designed for public
firms mostly and can be characterized by
small samples in comparison to later papers.
For example, Altman [2] used just 66 firms
in his research. Also, Multiple Discriminant
Analysis (MDA) approach for prediction
models was the prevailing approach among
the first default prediction studies, howev-
er it is sometimes characterized as biased
e.g. Frank et al. [17] and inferior to oth-
er methods, e.g. Xie et al. [10], Wilson &
Sharda [18].

The first to create a model based on
the logistic regression, which is still one of
the most popular ways of modelling credit
risk, was Ohlson [4]. Apart from new sta-
tistical tool, the researcher used a big sam-
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ple of firms to create the model — more
than 2 thousand observations.

For a long time, Logit (and sometimes
Probit, which is a similar algorithm) regres-
sion was the prevailing statistical tool for
the purpose of default prediction model-
ling. For example, Zmijewski [5], Altman
& Sabato [19], Gruszczynski [20], Hunter

& Isachenkova [21], Lin & Piesse [22],
Sirirattanaphonkun & Pattarathammas [23]
followed the approach to create the mod-
els. One can find very recent works, which
utilize logistic regression for the purpose
of default prediction, such as Zhao & Lin
[24] The studies report high accuracy, as it
is shown by some examples in the Table 1.

Table 1. Accuracy of Logit model accuracy in selected studies

Study

Logit model accuracy, %

Zhao & Lin [24]

Altman & Sabato [19]
Gruszczynski [20]

Hunter & Isachenkova [21]

85
87
up to 91

up to 85

Source: prepared by the authors

However, as stated in, for example,
Mselmi et al. [25], Barboza et al. [26],
Machine Learning algorithms tend to be
more precise in predicting defaults than
discriminant analysis or Logit. The next
section is devoted to a brief overview of
such algorithms used in default prediction.

2.2. Modern Machine Learning

algorithms in default prediction

Several modern modelling tools have
been implemented in default prediction re-
search and there is an increasing number
of the studies conducted with use of new
techniques. For example, the idea of new
Machine Learning technique usage in de-
fault prediction was executed by Barboza et
al. [26]. Using a sample of North American
firms, they constructed models with sup-
port vector machine (SVM), boosting, bag-
ging, Random Forest, and artificial neural
networks (ANN) and achieved high accu-
racy (up to 0.93 in terms of the area under
ROC curve).

Another example is the work by
Brown & Mues [8], which showed the ac-
curacy of classification of up to 0.95 (ar-
ea under ROC curve) when using Machine

Learning algorithms. The authors also show
the Random Forest classifier, which is also
used in this paper, as one of the best per-
forming algorithms.

There are several research studies fo-
cused on different methods comparison,
e.g. Mselmi et al. [25], Wu et al. [27].
In the latter study Altman’s ratios and
some new ones (EBIT to Sales, Total as-
sets growth, Sales growth, Number of em-
ployees growth, ROE growth, Market price
to Book price growth) was taken to build
several models using different algorithms.
As it was expected by the authors, Machine
Learning approaches demonstrated better
results on a testing sample in compari-
son with MDA and Logit (Random Forest
87.1 %, Boosting 86.7 %, Bagging 85.7 %,
SVM-radial basis function 79.8 %, Logit
76.3 %, MDA 52.18 %).

Machine Learning algorithms can be
applied separately, but an additional in-
crease in performance can be achieved
if one uses an ensemble. For example,
Fedorova et al. [28] have applied Machine
Learning techniques to predict bankruptcy
in the sample of French, Italian, Russian
and Spanish firms. The researchers have
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applied stacking ensemble technique for
bankruptcy prediction and compared it
with single classifier and bagging ensem-
ble models. Results have shown that the
stacking ensemble method is more accu-
rate.

Overall, it seems that Machine
Learning tools can increase the perfor-
mance of default prediction significantly.

2.3. Default prediction for food

service firms

Default prediction models have also
been applied to the food service industry
in, for example, the studies by Situm [29],
Kim & Upneja [30], Gu [31].

The study by Situm [29] is a rare ex-
ample of research, covering the value of
non-financial data in default prediction for
food service firms. Logistic regression was
utilized to create the classification models.
The significant impact of the size of the
firm and the restaurant location was found.
However, financial data is still stated as the
strongest group of predictors.

The study by Kim & Upneja [30] uti-
lized both Machine Learning algorithms
(decision tree — based) and also non-fi-
nancial factors, such as, for example, board
holding ratio, and received a 74 % accu-
rate model for US listed food service firms.

Gu [31] achieved a way higher (92 %)
accuracy with an MDA model. The list of
variables consisted of 12 financial ratios,
without including any non-financial ones.
The main interpretation of the results is the
fact that firms with low EBIT and high to-
tal liabilities are the most susceptible to de-
fault, which corresponds with other studies,
covering all industries.

Overall, it seems that there are some
studies in the domain of default prediction
for food service, however few of them uti-
lize Machine Learning and, as shown in
a summary of existing research, provid-
ed by Situm [29], most of the existing re-
search covers USA or developed EU coun-

tries firms and few of the studies utilize
non-financial data other than size and age.
Moreover, we could not find any study,
covering Russian food service industry.

3. Methods

In this research we make prediction
models starting with the most basic ones,
such as Logit, using the most popular pre-
dictors, then add more variables and use
more advanced methods (Random Forest,
XGBoost).

3.1. Binary linear regression (Logit)

Logit and Probit models are non-line-
ar models which are constituted by linear
combination of parameters. Logit is used
more frequently in default prediction stud-
ies having several advantages over Probit
models.

Firstly, the coefficients in Logit mod-
els are more easily interpreted as they rep-
resent the change in the log odds of the
outcome for a one-unit change in the pre-
dictor variable, whereas in Probit models
they represent the change in the standard
deviation of the latent variable. Secondly,
Logit models are more efficient than
Probit models when errors are heteroske-
dastic, providing more precise estimates
of coefficients. Thirdly, Logit models
have a simpler likelihood function, mak-
ing them easier to compute for large da-
tasets. Fourthly, Logit models are more
robust to outliers in data that may con-
tain extreme values. Finally, Logit mod-
els are more commonly used in fields such
as economics and political science, mak-
ing them more familiar and easier to work
with for researchers.

3.2. Random Forest

Nowadays Random Forest, described
by Breiman [32], is a frequently used tech-
nique for classification tasks. It works by
creating a large number of decision trees,
each trained on a random subset of the full
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data sample. The trees are built using a ran-
dom selection of features, which helps to
reduce overfitting and improve generaliza-
tion performance. The algorithm aggregates
the predictions of all the trees to make the
final prediction.

Random Forest has a high predictive
power because it combines the predictions
of multiple decision trees, which helps to
reduce the risk of overfitting and improves
the accuracy and robustness of the model.
The algorithm also uses techniques such as
bagging and feature importance measures
to further improve performance and pre-
vent overfitting.

3.3. XGBoost

XGBoost (Extreme Gradient Boosting),
described by Chen & Guestrin [33], is
a type of Machine Learning algorithm
that is used for regression and classifica-
tion problems. It is an extension of the gra-
dient boosting algorithm that uses a regu-
larized model to prevent overfitting and
improve accuracy.

The XGBoost algorithm works by
combining multiple weak models (decision
trees) into a single strong model. Each de-
cision tree is trained on a subset of the da-
ta, and the algorithm learns from the errors
of each tree to improve its predictions. The
trees are built iteratively, with each new
tree attempting to correct the errors of the
previous trees. XGBoost also includes sev-
eral regularization techniques to prevent
overfitting, such as L1 and L2 regulariza-
tion, and early stopping. These techniques
help to improve the generalization perfor-
mance of the model and prevent it from
memorizing the training data.

Overall, XGBoost is a powerful and
flexible algorithm that has been applied
successfully for many different tasks, in-
cluding image classification, natural lan-
guage processing, and predictive mainte-
nance. However, this algorithm has not
been widely used for default prediction yet.

3.4. Approaches comparison

All three methods have their benefits
and drawbacks. Logit regression is a sim-
ple and interpretable method that works
well for some cases, while Random Forest
and XGBoost are more complex and suit-
able for large datasets with a large num-
ber of features. XGBoost is known for its
high performance but can be sensitive to
overfitting.

Depending on the size and complexity
of the dataset, any of these methods could
be suitable for default prediction. However,
if computational efficiency is a concern,
Logit might be the most suitable option.
If the dataset is large and complex, and per-
formance is a priority, Random Forest or
XGBoost might be better options.

In case of this study, we are interest-
ed in the comparison between Logit and
Machine Learning tools, that is why all
three algorithms are used.

3.5. Data and Variables

There are many approaches for de-
fault definition and data selection to con-
struct the model. Usually, the firm is iden-
tified as defaulted if the legal insolvency
procedure has been launched or the firm
is in process of liquidating voluntarily, for
example in Kazakov & Kolyshkin [34],
Karminsky & Burekhin [35], Afanasev &
Tarasova [36].

For this study it was decided to de-
fine the date of a default event as the date
of submission of a notice by the creditor,
which is submitted to the court to start the
legal case for insolvency. For the default-
ed firms with no information about such
notice it was decided to use the date of
their insolvency declaration minus the av-
erage difference between the date of the
creditor’s notice submission and the date
of insolvency declaration for the firms in
a sample we have full information about,
which turned out to be 315 days in this
case.
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The data used for the empirical study
was collected from SPARK-Interfax da-
tabase. In concordance with Russian
Classification of Economic Activities
we selected the following sub-industries,
which are definitely parts of the food ser-
vice industry:

* Restaurant activities and food delivery
services;

e Full-service restaurants and cafes,
cafeterias, fast food and self-service
restaurants;

* Beverage service;

» Event catering activities;

* Other catering activities.

The final dataset consists of 1241 ob-
servations for the period from 2017 to 2021.
Due to the huge disproportion of default
and non-default firms we decided to use
an over-sampling method for train sample
construction.

The number of defaulted firms in
the sample is 87. According to the data
of the Federal Tax Service, the percent
of default firms is stable over the years
at the level of 1 %, therefore the share
of default firms in our sample is com-
parable with the general population dis-
tribution.

Over-sampling has been done by the
ROSE (Random Over-Sampling Examples)
over-sampling method, which works by in-
creasing the number of instances in the mi-
nority class by generating new synthetic
observations. The process involves the fol-
lowing steps.

Table 2. Variables used in the models

1. Random selection of instances.

2. Duplication of instances (the se-
lected instances are then duplicated to cre-
ate new synthetic instances. This results in
an increase in the number of instances in
the minority class).

3. Introduction of variations: To
avoid creating exact replicas of the orig-
inal instances, slight variations are intro-
duced to create new synthetic instances.

4. Addition of synthetic instances: The
synthetic instances are added to the original
dataset, resulting in a balanced dataset.

The ROSE over-sampling method is
effective in improving the accuracy of
Machine Learning models when dealing
with imbalanced datasets. We used the
ROSE method only for the train sample
after splitting the dataset for train and
test.

We have estimated the accuracy test
and the comparison of the models on
a real test sample, which contains 30 %
of observations. According to empirical
evidence, provided by Menardi & Torelli
[37], the usage of corrected data for tests,
for example by ROSE method, leads to
biased results which significantly differ
from the outputs for the same tests taken
on the real data.

We considered 19 financial and non-fi-
nancial variables or ratios, obtained from
the review of the previous research litera-
ture on default prediction. All the variables
are considered quantitative and are repre-
sented in Table 2.

Variable

Code

Efficiency
Income/Non-Current Assets
Income/Total Assets

Revenue/Total Assets

El
E2
E4
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End of table 2

Variable

Code

Liquidity & Cash-Flow
Current Assets/Current Liabilities
EBIT/Current Liabilities
Working Capital/Total Assets
Profitability

Net Profit/Income

Net Profit/Total Assets (ROA)
Gross profit margin

Solvency

Net Equity/Non-Current Liabilities
Tendency

Revenue growth rate

Income growth rate

Change in profitability
Macroeconomics

Disposable income change
Non-Financial

Total Assets (Log)

Age (Log)

Number of owners
Ownership of patents

Employee turnover

L1
L2
L3

P1
P2
P4

S3

T1
T2
T3

M1

NI
N2
N3
N4
N5

Source: prepared by the authors

In order to model the prediction pro-
cess, all the values for the variables for the
defaulted firms were calculated based on
the reporting, certainly available on the
date of default. To ensure that the report-
ing is available, we used the reporting for
the year, which is 2 years prior to the year
of default, for the firms with the date of
default from January to June, and the re-
porting for the year, which is 1 year prior
to the year of default, for the firms with
the date of default from July to December.

However, for two variables (Number
of owners (N3), Ownership of patents (N4))
we used the last available information, mak-
ing an assumption that this data does not
change significantly from year to year.

The sample of non-default firms is dis-
tributed similar (in terms of the periods, which
are used to calculate the vales for the inde-
pendent variables) to the default sample. Also,
we did not take non-default firms, which ex-
isted less than a half of the year before the re-
porting date, which is taken into account.
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Table 3. Descriptive statistics for the variables

Variable Min. Ist Qu. Median Mean 3rd Qu Max.
El -3.13 0.44 2.37 181.53 18.31 92986
E2 —80.885 —-0.06 0.01 —5.53 0.15 478959
E4 0 0.26 0.84 598.66 2.51 116060.2
Ll -590.25 0.67 1.14 6.098 3.53 1618
L2 -389 —-0.005 0.09 1.05 0.62 1436.29
L3 —2620.94 —0.11 0.03 —0.65 0.36 133.4
P1 —2276.95 -0.15 0.02 -1.2 0.14 588.31
P2 —80885 —-0.06 0.01 —5.53 0.15 47895.9
P4 —12955 0.016 0.21 -3.31 0.49 2
S3 —14720 0.1 828 3.4 1263.729
M1 —4.5 -2 1.2 0.53 3 3
T1 —-146.7 -0.19 0.17 36.61 0.69 90337.5
T2 —2302.74 -1.27 -0.53 3.04 0.38 556717
T3 -1602.09 -1.17 —-0.67 —-0.55 0.26 2835.65
NI 8 16.12 17.496 17.33 18.89 2476
N2 0 1.95 2.49 2.36 2.89 3.47
N3 1 1 1.55 2 9
N5 —42309 =3 —27.71 2 708
N4 0: 4805 obs. 1: 50 obs.

Source: prepared by the authors

4. Results

4.1. Altman’s model

To determine the starting point, we
conducted default prediction based on
model by Altman [2] using our dataset.
The main point of this task was to deter-
mine whether the conventional models
are good enough for making predictions
for the Russian food service industry
firms.

We used the initial financial indica-
tors and ratios of Altman’s model with
the corresponding coefficients, provided
by Altman. The accuracy of predictions
came out to be 67 % (69 % for non-de-

fault and 64 % for default companies).
For this calculation we used a sample of
2422 (after oversampling) observations.
We suppose that the reason for such a low
prediction accuracy is that the initial co-
efficients of the model cannot be applied
to a new dataset and should be estimat-
ed on our data.

Following that, we decided to fit
Logit regression on our training sample.
The results are shown in Table 4. The ac-
curacy of prediction on the test sample
is higher, but still not very high: 68 %
(71 % for non-default and 65 % for de-
fault firms).
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4.2. Models with extended list of

variables
4.2.1 Logit model

To begin with, we constructed a lin-
ear Logit regression with intercept, het-

eroskedasticity corrected standard errors.
We created and compared two versions of
this model: one with financial variables on-

Table 4. The results for Logit regression with Altman’s ratios

ly and the second with both financial and
non-financial variables (see Table 5).

Variable Coefficient | St. error Significance*
Intercept 0.490 0.27 0.05
Working Capital / Total Assets 0.015 0.038 1
Retained Earnings / Total Assets 0.013 0.015 |
Earnings Before Interest and Tax / Total Assets 0.027 0.10 1
Equity / Total Liabilities -1.27 0.38 0.001
Total Sales / Total Assets 0,019 0.02 1

Note: prepared by the authors; * If the p-value is higher than 0.1, we code Significance as “1”,
showing that the coefficient is insignificant. If the p-value is less or equal to 0.1, we code Significance
according to the nearest significance level (0.1, 0.05, 0.01 or 0.001)

Table S. Logit model results

Only financial data Financial and non-financial data

Variable

Coefficient Significance Coefficient Significance
Intercept -0.097 1 4.06 0.05
El 0.002 1 0.0013 1
E2 —-0.62 0.05 —-0.85 0.01
E4 0.05 0.05 0.07 0.05
Ll —-0.05 1 —-0.04 1
L2 0.11 0.1 0.11 0.1
L3 —-0.15 1 —-0.26 0.1
P1 —-0.08 1 —0.11 1
P4 -0.27 1 -0.39 1
S3 —-0.002 1 —-0.0018 1
T1 —-0.005 1 —-0.003 1
T2 0.03 1 0.007 1
T3 -0.03 1 -0.02 1
Ml —-0.11 0.1 -0.10 1
N1 — — -0.10 1
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End of table 5
Only financial data Financial and non-financial data

Variable

Coefficient Significance Coefficient Significance
N2 — — —-0.91 0.001
N3 — — -0.23 1
N4 — — 6.50 1
NS5 — — —-0.003 1

Source: prepared by the authors

For these and all further models the
main metrics, which determine how accu-
rate is the model, are sensitivity (accuracy
for default firms) and specificity (accura-
cy for non-default firms), estimated on the
test samples. Even though overall accura-
cy is an important metric, these two give
a clearer picture and make it possible to
check both for Type 1 (defining a default-
ed firm as a healthy one) and Type 2 (defin-
ing a healthy firm as a defaulted one) errors.

The first version of the model (the
one without non-financial factors) provid-
ed poor results in terms of overall accuracy,
sensitivity and specificity: 0.678, 0.600 and
0.679 respectively. The addition of non-fi-
nancial factors in the second version of the
model led to an insignificant increase in
accuracy: 0.681, 0.550, 0.683 respectively.
The only one important non-financial var-
iable in Logit regression is N2 (Log Age
of a company).

Both models produced low accuracy.
Machine Learning was expected to provide
much more accurate predictions.

4.2.2 Random Forest model

Next, we implemented some of the
modern modeling methods, starting with
Random Forest. We tested out three mod-
els using this method: without non-finan-
cial factors, with non-financial factors, and
a variation with Altman’s factors only.

The first two models produced overall
accuracy, sensitivity, and specificity values

0of 0.77, 0.90, 0.76 and 0.79, 0.85, 0.78 re-
spectively. Two things can be clearly seen
in these cases. First, the addition of non-fi-
nancial factors does not increase the pre-
dicting power of the model significantly.
Second, the model itself is much more ac-
curate than Logit.

Random Forest also provides us with
the mean decrease of Gini coefficient. It is
a measure of how each variable contributes
to the homogeneity of the nodes and leaves
in the resulting Random Forest. This means
that the importance of each variable can be
determined by how high its mean decrease
Gini value is.

Five variables with the highest influ-
ence on Gini index are M1, L1, L3, E4 and
N1 (Disposable income change, Current
assets/Current liabilities, Working capital/
Total assets, Revenue/Total assets, Total as-
sets(log) respecitvely). Another non-finan-
cial factor N2 (Age (log)) is also present in
the top 10 variables. Even though non-fi-
nancial factors do not provide a significant
effect on the accuracy, some of them are
still among the most important variables.

These results can be explained by
several factors. M1 (Disposable income
change) could have been placed so high
due to the fact that attending restaurants
or other food services is usually a leisure-
ly or luxurious activity, so if people do not
possess enough disposable income, then
the inflow of customers for food services
is greatly decreased. L1 and L3 (Current
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assets/Current liabilities, Working capital/
Total assets) are also important due to the
fact that food services have a much high-
er asset turnover than many other indus-
tries, so these two factors play an especial-
ly big role.

The two most important non-financial
factors are N1 and N2 (Total assets(log),
Age (log)). N2 may be important due to the
specific nature of the food service market.
Since the average life cycle of food service
companies is low, at around two years, the
age turns out to be a decisive factor. The
older is the firm, the higher is the probabil-
ity to overcome financial distress.

The Random Forest model with
Altman’s variables also showed much better
results than Logit model, providing values
0f 0.79, 0.80 and 0.77 for accuracy, sensi-
tivity and specificity respectively, which
is a significant improvement compared to
Logit model.

The Gini coefficient shows that Equity/
Total liabilities is the most important varia-
ble, followed by Working capital/Total as-
sets and then by Retained earnings/Total
assets, Total sales/Total assets and EBIT/
Total assets.

4.2.3 XGBoost

XGBoost is one of the strongest mod-
ern prediction models, which has not yet
been used much in default prediction re-
search. This method is a type of Machine
Learning which is based on decision trees
and works well with unbalanced samples
of observations.

The model created with this method
provided better results than the previous
ones. It resulted in the accuracy of 0.81,
while sensitivity and specificity are 0.70
and 0.82 respectively.

This method also provided a list of
the most important variables. The five
most important ones are L1, L3, T1, N2
and E2 (Current assets/Current liabilities,
Working capital/Total assets, Revenue
growth rate, Age (log), Income/Total as-
sets). N1 (Total assets (log)) is also includ-
ed in the top 10.

It is interesting to compare this result
to the result of the Random Forest mod-
el. Both models placed L1 and L3 among
the most important variables and also N1
and N2 were the ones included in the top
10 (Table 6).

Table 6. Results of Logit, Random Forest and XGBoost, %

i e . Random Forest XGBoost
. . . | Logit (financial | Random Forest . . . .
Logit (financial . . (financial and | (financial and
and non- (financial data . . . .
data only) el dhi) i) non-financial | non-financial
Y data) data)
Accuracy 68 68 77 79 81
Sensitivity 60 55 90 85 70
Specificity 68 68 76 78 82

Source: prepared by the authors

S. Discussion

5.1. Hypotheses confirmation

The first hypothesis of the study is H1:
Employing modern modelling techniques
can significantly increase the accuracy of
default prediction models in the food ser-

vice industry. The hypothesis is confirmed:
we show that the accuracy of default pre-
diction is significantly higher if Machine
Learning algorithms are used to train the
models, rather than in case of Logit regres-
sion.
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Some researchers go deeper and use
neural networks. For example, in a recent
work by Becerra-Vicario et al. [38] Deep
Recurrent Convolutional Neural Network
(DRCNN) were constructed for default pre-
diction on the Spanish restaurant indus-
try, accuracy of the model exceeded logis-
tic regression in predicting capacity. The
DRCNN model predicted default on data
one, two, and three years prior to default
with 93.5 %, 89.6 %, 85.6 %, respectively.
The researchers used financial ratios and
quality certification results as variables.

The main Issue of this method is its

“black-box” nature, that means that we ac-
tually do not know what kind of rules were
developed, the only thing we know is the
importance of a variable. Although we
suppose that neural networks might have
slightly higher accuracy rate, we decided
not to use them in this study. Firstly, Neural
Networks require huge data samples in or-
der to be well trained. Secondly, “black-
box” decisions are not demanded by users
of default prediction models due to the lack
of interpretability.

The second hypothesis of the study is
H2: Adding non-financial factors can sig-
nificantly increase the accuracy of default
prediction models in the food service in-
dustry. We treat this hypothesis as uncon-
firmed. The accuracy, achieved with non-fi-
nancial data, is indeed the highest, however,
the increase is only few percentage points.
Given that non-financial data usually re-
quires more time and effort to collect, it is
necessary to conduct cost-benefit analysis
in every case of default prediction to esti-
mate whether it is beneficial to invest in
collection of non-financial data, which is
analyzed in this study.

5.2. Limitations and potential for

future research

Despite, the second hypothesis is not
confirmed, due to existing literature, for
example Altman et al. [16], Fernando et

al. [39], Makeeva & Sinilshchikova [40],
Lugovskaya [13], Bhimani et al. [14]
which report increase in accuracy while
using non-financial data, we still believe
that there is a room for improvement in de-
fault prediction models through non-finan-
cial factors.

One of the limitations of this research
is that we do not use some non-financial
variables that may increase the prediction
capacity for food service companies, be-
cause the collection of such data requires
significant resources and cannot be con-
ducted automatically. Some of these var-
iables include:

1. Customer reviews and ratings. This
can provide insights into customer satisfac-
tion and loyalty, which are important indi-
cators of a firm’s success.

2. Social media engagement.
Measuring the level of social media en-
gagement can provide valuable informa-
tion about a firm’s brand awareness and
reputation.

3. Employee satisfaction. Employee
satisfaction can impact customer service
and productivity, which are important fac-
tors for a firm’s success.

4. Location and demographic infor-
mation. Analyzing the geographic location
and demographic information of a compa-
ny’s customer base can help identify areas
for growth and target marketing efforts.

5. Menu variety and innovation.
Offering unique and innovative menu items
can set a company apart from its competi-
tors and attract new customers.

6. Online ordering and delivery. The
ability to order food online and have it de-
livered is becoming increasingly important
in the food service industry, and companies
that offer this service may have an advan-
tage over those that do not.

7. Health and safety practices.
Ensuring that food is prepared and served
safely is critical for maintaining customer
trust and preventing foodborne illnesses.
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By incorporating these non-financial
variables into a prediction model, it may
be possible to improve the accuracy of de-
fault predictions for food service compa-
nies. This is considered as a potential path
for the future research.

Another limitation of the research is that
we have to treat the data for legal entity as
the data reflecting the condition of the whole
business. However, often Russian entrepre-
neurs disaggregate the business, and it may
consist of several legal entities and sole pro-
prietors. This limitation is common for many
studies related to Russian firms.

It is also important to notice the prev-
alence of type I errors over type II errors
in our tests. This can be a potential topic
for research on whether banks and other
counterparties would rather accept the risk
of dealing with a company that is going to
go bankrupt or missing out on profits from
declining relationships with firms which
turn out to be healthy business.

6. Conclusion

The aim of the research was to deter-
mine the difference in results between the
classical default models and modern meth-
odology by introducing new variables and
advanced Machine Learning methods.

Tests performed with classical models
showed results with low prediction accura-
cy at the levels of about 70 %. We attribute
such a result to a number of factors such as
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YOK 336.6

MporHo3 pegonTta oNa pOCCUMACKUX NpeanpuUATUM 06LwecTBeHHOoro
NUTaHWSA: BKNag He(PUHaHCOBbIX (PAKTOPOB M MaLLMHHOIO 06Yy4eHuns
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AHHOmMAyus. HecTabunnbHOCTb Ha pPbiHKE 0BLWECTBEHHOIO NMUTaHNS B CBA3W C NaH4e-
muern COVID-19 n caHKumnsaMu 0bocTpuia NnoTpebHoCTb B pa3paboTke 3a(hhEKTMBHOIO
WMHCTPYMEHTA OLIEHKM PUCKOB AedonTa B 3ToM 0Tpacau. Ka4ecTBO NPOrHO3MPOBaHMS
£edoNTa B 3H3YUTENbHOM CTEMEHM 33BUCUT OT TOr0, HACKOSIbKO XOPOLLO MOAENb CO0T-
BETCTBYET KOHKPETHOW Cpeae. B cBA3M ¢ 3TMM HEOBXOAMMO BHECTU HEKOTOPbIE KOPPEK-
TVBbI, 4T0BbI 343NTUPOBATL K1ACCUYECKMEe MOAENM NPOrHO3MPOBaHWSA Aed0ATOB K POC-
CUMCKOMY CEKTOPY 06LLIECTBEHHOMO MUTaHMA. B cTaTbe BbIABMHYTA r’MNOTE33 0 TOM, 4YTO
nobaBneHve HedHaHCOBbIX PaKTOPOB 1 MCMOMb30BaHWE COBPEMEHHbBIX METOAOB NPO-
FHO3MPOBaHMSA MOXET CYLLECTBEHHO NOBbLICUTb TOYHOCTb MOAENEeN. Lienbio 4aHHOoro 1e-
CnefoBaHus 9BNSETCH ONpeaeneHne BAMSHUA BKIIOYEHUS HeUHaHCOoBbIX haKkTopoB
1 COBPEMEHHbIX METOA0B MOAENMPOBaHMSA H3 TOYHOCTb MPOrHO3MPOBaHKA AedonToB
0N NpeanpusaTui 0bLuecTBeHHOro NTaHnsa B Poccun. TecTbl Ha Bbibopke 13 1241 dup-
Mbl 33 nepuog ¢ 2017 no 2021 . noKa3anu, 4To CO3L,8HNE MOAENM NPOrHO3MPOBaHUA
C MOMOLLbI0 COBPEMEHHbIX METOA0B, Takmx Kak Random Forest n XGBoost, noBbilwaeT
TOYHOCTb NPOrHo3unpoBaHus ¢ 70 % no npumepHo 80 %, Mo CPaBHEHWIO CO CTaHA3PTHOM
norut-mogensto. obaBnexHne B Mogenn HeUHaHCOBbIX HaKTOPOB TaKXKe HECKOJIbKO
MOBbILWAET TOYHOCTb, OAHAKO0 HEe 43eT CYLeCTBEHHOro addeKTa. BaxkHenwmnmm MeTpm-
KaMu B MPOrHo3unpoBaHumn AedonTa 0Ka3anmncb KOaMdOULIMEHT TEKYLLEN IMKBMAHOCTH
1 OTHOLWeEHWe 060POTHOrO KanMTana K COBOKYMHbIM akTnBaM. Hanbonee BaXkHbIMU He-
(VHaHCOBbIMW (HaKTOPaMK SBNISHOTCS COBOKYMHbIE 3KTWBbI M BO3PACT. Halum pe3ynbraThl
COrN3CYHTCS C YXKe CYLWECTBYIOLLMMM UCCeH0BaHUSAMM B 3TOM 061aCTU 1 hopMUPYIOT
HOBbIM NAACT 3HaHWM 33 CHET NPUMEHEHWNS B KOHKPETHOM 0Tpaciu. Pe3ynbtaTbl MO-
ryT BbITb MCNONB30BaHbI HaHKaMM MW BPYr MU KOHTPAreHTamu, KOTOpble B3anMogem-
CTBYIOT C MPEANPUATUAMM OBLLECTBEHHOIO MUTaHWS, 815 OLEHKM NX KPEAWTHOM0 PUCKa.

Knrovesble cnosa: NnporH03mMpoBaHMe ,ueqnonTa; obLlecTBeHHOE NMUTaHKE; He(bl/lHaHCO-
Bble Cbal-(TOpbl,' MallnHHOEe 06gqume.
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Ha ero pe3y/sibTaTMBHOCTb C y4eTOM BbiroOpaHuUA
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AHHOmMayus. ViccnenoBaHve NPOBEAEHO B PAMKaX aKTYasbHOM 384,341 N3YydeHus haKTo-
pOB Pa3BUTMS HYENOBEYECKOr 0 KanMTasna OpraHn3aLm, OKa3bIBaoLLIMX MPSMOE UK KOC-
BEHHOE BNNSHWE Ha MPOM3BOAMTENBHOCTb TPYAa COTPYAHMKOB. Habop Takmx haKTopos

BKJ/THOYaET MOKa3aTeNM YPOBHS Pa3BUTUS KOMNETEHLMI U CTEMEHW BbIrOPaHWS MHANMBUOYY-
ma. Llenbto paboTbl sBAsieTCA pa3paboTka SKOHOMUKO-MaTEMaTUYECKOr 0 MHCTPYMEHTa-
pVisl, KOTMYECTBEHHO OMMCbIBAHOLLEN0 BAVSIHME 3HAYEHNIA KOMNETEHLMM COTPYAHMKE Ha ero

K/ItoYeBble MoKkasaTenn ahdexkTnaHocTH (KPI) ¢ y4eToM YpoBHS BbiropaHys, orpeaense-
MO0 3HaYEHNSIMM NIOSNIbHOCTM, BOBIEYEHHOCTH, YA0BNETBOPEHHOCTW. [poBepseTcs rm-
noTe3a 0 BO3MOXKHOCTM MOCTPOEHNUS MHCTPYMEHTS, MO3BO/SOLLENO H3 OCHOBE HEYETKOM

KnaccuduKaLmm COTPYAHMKOB MO YPOBHHO Pa3BUTUS KOMMETEHLMIA MOCTPOUTb A5 KaXKA0M

KaTeropum GyHKLMOHanbHble 3aB1cuMocTy KPIl oT moKkasaTtenen BbiropaHus. B kavectee

MCXOAHbIX O3HHbBIX MCMOMb30BaHbl PE3Y/bTaTbl CAMOOLLEHKM KOMMETEHLMI 1 BbIFrOPaHNS

COTPYOHMKOB, B OCHOBHOM paboTatoLLmx no HanpaeneHuaM IT n HR B cemu KpynHbix poc-
CUMCKWX KOMN3HMAX, 0TKaIMBpoBaHHble HEMOCPeACTBEHHBIMU PYKOBOAUTENSMM PECMOH-
OEHTOB, U PaKTUYeCKMe 3Ha4eHMs nx KPI. B paboTe npeanoXeH Nogxo4, BKIHOYaHOLLMNA

B cebs ABa aTana. Ha nepBoM Lare CTPOMTCA HeYeTKast MOAE b, NO3BOMAOLWA3SA Ha3 OCHO-
BE B3BELUEHHOI0 MHTErPasibHOM0 MOKa3aTeNs Pa3BUTUA KOMMETEHLMI C ONTUMabHbIMM

BECOBbIMW KO3 OULIMEHTEMM Pa3AenTb 061aCTb 3HaYEHWN MHTErPaSIbHOM0 NOKa3aTenNs

Ha HeEpPaBHOMEPHbIE MO Pa3MepPY KaTEropuy, C MOMOLLbH KOTOPbIX MOXHQ NPOrHO3MPOBaTb

poctmxeHne KPI. Ha BTopom wware gns obbscHeHns pasbpoca 3HaveHnin KPI cotpyaHun-
KOB, NPUHAAIEXKALLMX B HEHYETKOM MOCTaHOBKE OTAENbHBIM KaTErOp1sM KOMMETEHTHOCTY,
OKOJ/10 0XKMAaemMoro 3HaveHns KPI B3BeLLEHHbIM METOL0M HAMMEHbLUMX KB3APaTOB Mo-
CTPOEHa 3KOHOMeTpMYecKas Mogenb 3aBmcumocTy KPI 0T noka3aTtenem BbirOpaHus Co-
TPYOHVKOB. [pegnoXeHHbI MHCTPYMEHT MO3BOUT MPOrHO3MPOBaTb AOCTVXKeHMSA KPI co-
TPYOHMKaMM B 38BMCUMOCTM OT BXOOHbIX 3HaYEHW KOMMAETEHLMIM 1 YDOBHS! BbIrOPaHMS.
B oanbHerweM 3To No3eonMT OpPMUPOBAETL ONTUMATbHbIV NOPTMEb MEPONPUATUIA NPO-
rpamMmbl well-being, KoTopble byayT 0Ka3bIBaTb BAMSIHWE Ha Pa3BUTME KOMNETEHLMIA CO-
TPYAHMKOB W CHVXKaTb YPOBEHD MX BbIrOPaHWs, 8 Cie[oBaTeNbHO, CMOCOBCTBOBaTb MaK-
CYMaNbHOMY NPOABUXEHMIO NO AOCTUMXKEHNIO LieeBbIxX 3Ha4eHun KPI.

KntoyeBsbie cnoBa: KoMMNeTeHLUMs; KTi4YeBol NoKasaTe b 3hheKTMBHOCTH; MPOLIECC Bbl-
FOpPaHWs; HEYeTKas ONTMMabHas KNacCUMUKaLIMS.

1. BBepeHue 3apabOTHBIX TUIAT Je(UITUTHBIX U BOCTpE-
CornnanbHO-3KOHOMUYECKHE H3MEHE- OOBaHHBIX CIIEIMAMCTOB, PAIIMOHAIA3ALII
HHS TTOCIIENHMX JIeT (TIEPECTPOCHUE U YA0-  MOTPEOMTENHCKOTO TIOBEICHHUS BBULY OIepe-
pO’KaHHE JIOTHCTHKH, arpeCcCUBHBIN POCT  HKAIOIIETO POCTa CTOMMOCTH MPOTYKTOBOM
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KOP3WHBI HaJ] CpeIHEN 3apa00THOM TUIATOM
U TIp.) IPUBOJISIT OpraHU3aINK K TpaHchop-
Manuu 0a30BBIX MPHHIUIIOB CBOETO (DyHK-
[IMOHUPOBAHUSI B CTOPOHY THOKUX B OBICTPO
aIANTHPYIOINXCS CUCTEM yTipaBneHus. [Ipu
9TOM OpraHu3aluy paboTaroT B Cpelie C BbI-
COKOM JJMHAMHKOM TEXHOJIOTMYECKUX HU3Me-
HEHUH U MMOCTOSHHBIM POCTOM KOHKYpPEH-
UM KaK 32 KOHEUHbBIX MOTPEOUTENeH, Tak
1 32 pecypchl. B Takux ycrmoBHSX Kitode-
BBIM (DaKTOpPOM ycTiexa CTAaHOBUTCS KOM-
[IETEHTHOCTb COTPYAHUKOB. OpraHu3aiuu
OCO3HAIOT, YTO UM HEOOXOMMBI BEICOKOKBA-
TUGUIMPOBAHHBIE U TPO(ecCHOHATHHBIE
COTPY/IHUKH, CITIOCOOHBIE YPPEKTUBHO BbI-
TTOJTHSTH CBOM OOSI3aHHOCTH W BHOCHTB 3Ha-
YMMBI BKJIQJl B UX Pa3BHUTHE.

Kpome xomnereHnuni, BaKHbIM (aKTo-
POM, BIUSIOIIMM Ha pe3ylNbTaTUBHOCTH CO-
TPYIHUKOB, SIBJISETCA X 3MOIMOHAIBHOE
1 ¢pu3nIecKoe cocTosiHue. Briropanue, Ko-
TOpPOE YacTO BO3SHHUKAET B yCIOBHIX MOBHI-
IIEHHOTO CTpecca U Meperpy3Kku Ha padore,
MOXET CEPbhE3HO MONOPBATh MPOU3BOAU-
TENBHOCTh M OJIaronoiy4ne COTPYIHHKOB.

B cB3M ¢ yeM mMoOHMMaHHE B3aUMO-
CBSI3M MEXIYy KOMIETCHIINSMH, BRITOPAHU-
€M U pe3yIIBTaTHBHOCTHIO SIBIISIETCS KpaiiHe
aKTyaJbHBIM JUTS OpTaHU3alluil. DTO TTOMO-
KET UM pa3padoTarh CTPATErHIO yIpaBie-
HUS TIEPCOHAIOM, HAPaBJIEHHYIO Ha 3(-
(EeKTHBHOE MCIIONB30BaHNE KOMIIETEHIINH
COTPYIHHUKOB, IIPEOTBPAIEHUE BHITOpa-
HUS U CO3/IaHUe ONarompusITHON Kopmopa-
THUBHOU CPEJIBI.

AKTYyalbHOCTb JaHHOW TEMBI B CBETE
cOOBITHH MOCIEeTHNX JIET elle Ooyee BO3-
pacrtaet. PaGora B ycIIOBHSIX ylIajleHHO-
TO JOCTYIIa, HEOIPEIEeIEHHOCTh U MOBBI-
[IeHHbIE TPeOOBaHMS K afanTanuid MOTYT
3HAYUTENHHO TOBIUATH Ha KOMIIETESHIIUU
u O6naromnonyune coTpygHuKoB. [loaTomy
M3y4eHUE BIUSHUSA KOMIETEHLUH U BBITO-
paHus Ha pe3yJlbTaTUBHOCTh CTAHOBUTCH
0COOEHHO BYKHBIM JUISl YCIIETHOTO (DyHK-
LIMOHUPOBAHUS OpraHu3alii B HOBOM pe-
AIBHOCTH.

Lenvro uccnedosanus sBIIETCS pas-
paboTka YKOHOMHKO-MaTeMaTHIE€CKOTO HH-
CTPYMEHTapHsl, KOJIMYECTBEHHO OTHMCHIBA-
FOLLETO BIUSHUE 3HAYEHUN KOMIIETEHLUN
corpyanuka Ha ero KPI ¢ yuetom ypoBHs
BBITOPAHUSL.

BrigBuraercst eunomesa 0 BO3SMOXHO-
CTH TIOCTPOCHUS] HHCTPYMEHTA, TT03BOJISIO-
IIeT0 Ha OCHOBE HEYETKOW KITaCCU(DUKAITIH
COTPYAHUKOB 10 YPOBHIO Pa3BUTHS KOMIIE-
TEHUUI NOCTPOUTD I KAXKI0M KaTeropuu
(hynkimonansHeie 3aBucuMoctu KPI ot mo-
Kazareyiei BEITOPAHHUS.

Jns AOCTHKEHUS LENHU CTaBATCS Clie-
IYIOIIHE 3a0ayl:

1) pa3zpaboTaTh MOETh, ONMHUCHIBAIO-
LY BIWSIHUE KOMIIETEHIIUUA COTPYAHU-
Ka Ha 3HaueHus ero KPI u no3posnstonryo
1Mo ¢c)OPMUPOBAHHOMY B MOJICJIH MHTE-
rpabHOMY TTOKA3aTEII0 YPOBHS KOMIIETCH-
LU OTHECTH COTPYAHHMKA B HEUETKOH II0O-
CTAHOBKE K KOHKPETHBIM KaTETOPUSIM ISt
Ka)XJIOTO KITIOYEBOTO MoKka3aTens dpdek-
TUBHOCTH,;

2) pa3paboTarh METOI KOJIMYECTBEH-
HOM OIIEHKH BIIUSIHUS BHITOPAHUS COTPYI-
HHKA Ha JOCTHKCHHE IIEJIEBBIX 3HAYCHUN
KPI 3a cuet noJHOTHI UCIIONB30BAHUS UM
COOCTBEHHBIX KOMITETEHITHH.

2. 0630p nuTEepaTypbl

B pesynbrare aHanmu3a HayqHBIX padoT,
HapsaMyr0 WM KOCBEHHO 3aTparuBaroniux
pa3INYHbIC ACTICKThI BIUSHUS KOMITETCHT-
HOCTH COTPY/JHHKOB Ha UX PE3yNbTaTHB-
HOCTB JICATEIILHOCTHU C YYETOM BBITOPAHHUS,
MOKHO BBIJIEITUTH HECKOIBKO TPYIIIT HCCIIe-
JOBaHUM, B paMKax KOTOPBIX paccMaTpH-
BafOTCS OTBETHI Ha CIICAYIONIHE 0000IICH-
HBIE BOTMIPOCHI.

2.1. Ha umo enusaem ypoeenp

KomnemeHnyuii compyonuxa?

Kim & Jung [1] uccnenyroT BiusHue
OpraHU3alMOHHOM KyJIBTYPbl U KOMIIETEHT-
HOCTH COTPYIHUKOB Ha BOCIIPHHAMACMbIC
PabOTHUKAMHU CTPECCOBBIC CHTYAIIUH U, KaK
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CJEeACTBUE, HA UX MPOU3BOIUTEIBLHOCTD
TpyZAa. ABTOPBI OTMEYAIOT HETaTHBHOE BIIH-
siHUE pabodvero crpecca Ha MPOU3BOAUTEIb-
HOCTb U IIPUXOIAT K BBIBOAY O BaKHOCTHU
U1 paOOTHUKOB KOMIIETCHLIUHU aAalTHPO-
BaTbCs K U3MEHEHUSIM, YTOOBI YCIELITHO pa-
00TaTh B OPraHU3alNN ¢ KOMaHAHBIM CTH-
JIeM paboThI.

Jia [2] mpemiaraeT MozieTTh B3aUMOCBSI-
31 MEXXy MHHOBALMAMH B yIIPABICHUH 4e-
JIOBEYECKHUMH PECYpCaMH, KOMIIETCHIIAMH
COTPYAHHUKOB U 3((EKTHBHOCTHIO NHHOBA-
nui Ha npennpustud. [IpoBeneHHbIN KOIU-
YeCTBEHHBII aHAJIN3 BBISIBIII IOJIOKUTETLHOE
BIIMSIHUE KOMITETEHIMI BMECTE C BHEIPCHHU-
€M MHHOBAIMI Ha pe3y/bTaTUBHOCTb.

Daniali et al. [3] npeamoxwmm cTpyK-
Typy npodeccHOHAIbLHOM KOMIIETEHTHO-
CTH COTPYAHUKOB U OLICHKY €€ HCII0Ib30Ba-
HUS TIPU HaiiMe Ha paboTy ¥ IPOABMIKEHUH
1o ciryx0e ¢ yueToM d3(pPEKTUBHOCTH B JI0-
CTHKEHMU 1IeJie opraHu3aiuu. ABTOPBI
BBISIBUJIM KPUTHYECKHE KOMIETCHIINN AJIS
YeThIpex o0macTel AeATeNbHOCTH (31paBo-
oxpaHeHue, 00pa3oBaHUe, KyJIbTypa, COLH-
aJbHas) M IPEAJIOKUIN YIUTHIBAaTh CKBO3-
HBIE ¥ AUCIUILTHHAPHBIE KOMITETSHITHH IS
00s13aTeNIBCTB B PaMKaxX KOHLIEIIIMU YCTOM-
YHBOTO PA3BUTHS.

Kurniawan et al. [4] onenuBamu mpsi-
MO€ ¥ KOCBEHHOE BIUSHHUS KOMIIETEHTHO-
CTH COTPYIHHUKOB M UX JAOJDKHOCTHBIX Xa-
pakTepucTHK Ha 3(h(HEeKTUBHOCTH pabOTHI
yepe3 TPYAOBYIO MOTHBALMIO. MeTonoM
CTaTUCTUYECKON MMPOBEPKH TUIIOTE3 HA Ma-
JI0 BBIOOpKE MOATBEP>KIEHBI TUIIOTE3BI
IO B3aUMOCBSI3SIM.

Sabuhari et al. [5] ananusupoBanu
BIMSIHIE THOKOCTH YEI0BEYECKUX pecyp-
COB, KOMIIETEHIIUH COTPYAHHUKOB, ajall-
TalMM K OPraHU3aLUOHHOMN KYyJIBType
1 yIOBJIETBOPEHHOCTH paboTOl Ha 3¢-
(exTUBHOCTB paboTHl cOTpYAHUKOB. OquH
U3 BHIBOZIOB HCCIICIOBAHUS COCTOUT B TOM,
YTO OpPTaHH3AlMOHHAS KYJIbTYpa MOXKET
HE OKa3blBaTh CYIIECTBEHHOTO BIMSIHUS
Ha NMPOU3BOJUTENBHOCTh TPY/A.

Masenuc et al. [6] uzy4wmin Borpoc
Pa3BUTUA KOMIICTCHTHOCTU COTPYIHUKOB
3a CYeT pealiM3aluu mporpaMmbl well-
being opranuzanuy ¥ TEM CaMbIM €€ BIIH-
STHUSI Ha JOCTY)KEHNE KIIOYEBBIX IOKa-
3areneil 3(PeKTUBHOCTH COTPYIHUKOB.
Apropamu pa3paboTaHa MOjeib, (DyHKIIH-
OHAJIbHO OIMHMChIBAIOIIAasl BIMAHUEC ITPOLECC-
Ca MHBCCTHPOBAHUA Ha PAa3BUTHUC KOMIIC-
TEHIIUN COTPYITHUKOB.

YuuThIBas BHIIEU3IIOKEHHOE, OTMe-
THM, YTO B OOJIBIIMHCTBE PaboOT IMOKa3a-
HO BIUSTHUE KOMIIETEHTHOCTH COTPYIHH-
KOB Ha X MPOU3BOAMUTEIBHOCTH TPyAA.
[Ipu 5TOM crtabo U3y4eH BONPOC CTPYKTY-
PBI TAaKOTO BIUSHMUS, T. €. KaK KOHKPETHBIE
KOMIIETEHITUH COTPYIHHKA BIHSIOT Ha TIPO-
JBYOKEHUE T10 IOCTHKSHHIO TEX MITH HHBIX
3ana4. JIoNOJHUTENBHO K 9TOMY CTOHT yKa-
3aTh Ha TO, YTO B pslie pabOT OTMEUaeTcs
HEraTUBHOE BIIMSHHUE BBITOPAHUA, (OPMH-
PYIOIIETOCs! B Pe3yabTaTe MOBBIIIEHHOTO
cTpecca Ha pabovyeM MecTe, Ha TIPOU3BO/IN-
TEIBHOCTH TPYy/Aa, HO IPUPOAA TAKOTO BIIH-
SIHUSI O0BSICHEHA TOCTATOYHO c1abo.

2.2. Umo 6nusem

Ha NPOU3800UMENTbHOCHb MPYOd

compyoHuKoe?

Atatsi et al. [7] BBLOEASIOT TPYIIIBI
(hakTOpOB, BAUSIOIIMX HA MPONU3BOJUTENb-
HOCTb: JUAEPCTBO, MPUBEPKEHHOCTH IIe-
JISIM OpTaHU3aIliH, BOBJIECYEHHOCTH B pa-
00Ty, CIOXWBIIMICS CTHJIb MTOBEJCHUS,
WHAWBHUIyaJIbHOE ¥ KOMaHJHOE O0ydeHue
Y TIpaKkTHUKa yrpasieHus. [lpuBeaeHHbIH
aHaMTUYeCKUi 0030p MCCIeIOBaHUH CIIO-
cOOCTBYeT TOHUMAaHHIO OLEHKH 3D (HEeKTHB-
HOCTHU pabOTHI COTPYIHUKOB C pa3HOOOpa3-
HBIX TOYEK 3PEHHS Y TIOMOTAET MOYIUTh
MpeJCTaBICHNE O PEallbHBIX BO3MOXKHO-
CTAX, OTPAaHUYCHUSX U PELICHUSX 110 YIy4-
LIEHUIO YIPaBJICHHUS MPOU3BOIUTEIBHO-
cTbio. OTMeuaercs, YTO He CyIIeCTBYET
CTaHIapTHOTO MHCTPYMEHTA U3MEPEHUS
3P (HeKTUBHOCTH PabOTHl COTPYIHUKOB
1 HEOOXOIMMO TIOOIIPSATH UCTIONH30BaHUE

ISSN 2712-7435

Journal of Applied Economic Research, 2024, Vol. 23, No. 1, 227-250 @



. Lev S. Mazelis, Gleb V. Grenkin, Kirill I. Lavrenyuk

Ka4eCTBCHHBIX MHHOBAI[MOHHBIX METOMIOB
HCCIIEZIOBaHUS.

Dharmanegara et al. [8] mpome-
MOHCTPHUPOBAIN BIUSHUE KOMIIETEH-
IWH ¥ YIOBJIETBOPEHHOCTH COTPYIHHUKOB
Ha TIPOU3BOJUTEIHHOCTh TPYy/a.

Uynanosa u MBonunHa [9] 000CHOBBI-
BaIOT BAXHOCTHh SMOIIMOHAIBHBIX KOMIIE-
TEHIIMH PYKOBOAUTEINS IS AOCTHIKCHHS
LeJe opraHu3alyy ¥ JaloT OlepannoHa-
nu3anuio soft-skills ¢ BeImenenueM sMo-
[IMOHAIBHBIX KOMIIETEHIINH B OTJEIBHYIO
KaTeropuio.

Ilyukhina & Bogatyreva [10] orme-
4aloT, 4YTO Ha YH(HEKTHUBHOCTD JESITEIbHO-
CTH KOMTIaHHUH, TOMHMO KOMIIETEHTHOCTH,
BIIHSIET TaK)KE M BOBIICUEHHOCTH COTPYIHU-
KOB, T.€. CTEIIEHb COBIIAJICHUsI IICHHOCTEH
OpraHU3alliy C [IEHHOCTSIMU COTPYIHUKA.
ABTOpPBI OTMEYAIOT, YTO CTUMYIUPOBAHUE
TpyZa COTPYAHUKOB HE SBISCTCS OCHOB-
HBIM WHCTPYMEHTOM TIOBBIIIIEHUS MX 3aUH-
TEPECOBAaHHOCTH U Y KaHHS, U Tpe/ia-
Tar0T CUCTEMY MEPOIIPHATHUH M0 Pa3BUTHIO
MIepCOHAJIA JUISl TIOBBIIIEHUS UX BOBJICUCH-
HOCTH B PE3yJbTaT ACATEIbHOCTH TPaHC-
MOPTHOM KOMITaHUHU.

Keller et al. [11] roBopsT 0 TOM, 9TO
BHEJ[peHUE MU(PPOBBIX TEXHOJIOTHH B TIPO-
MBIIUICHHOCTH JIOJKHO MPUBECTH K I1O-
BBIIICHUIO TTPOU3BOJIUTEIHLHOCTH TPYIa
3a CUEeT MCIOJIb30BaHMs NU(POBBIX ac-
CHUCTEHTOB, MpUYeM HX 3(PHEKTUBHOCTH
B OOJBINEH CTETIEHH POSBISETCS TIPH JI0-
CTaTOYHOH CIIOKHOCTH PabOTHI M OTpaHMU-
YEHHON KOMIIETEHTHOCTH COTPYIHHUKOB.

Anamees u ap. [12] roBopAT o ToM,
YTO B I[EJIOM Pa3BUTHE OOIIUX KOMIICTCH-
i pabOTHUKOB KOPPEITUPYET C UX IIPO-
M3BOUTENEHOCTRIO TPYAa, POCTY KOTOPOit
CITOCOOCTBYIOT MHBECTHIIMH padoTomare-
JIel B 4ENIOBEUECKUM KamuTal. ABTOpamMu
Ha OCHOBE aHAJIM3a BRIOOPKU 110 BCEM TIPO-
MBIIUICHHBIM MpeanpusaTusamM Camapckoi
06nacTy MOKa3aHo, YTO YPOBEHB OOIINX
KOMIIETEHIINA OKa3bIBaeT OoJiee CHIIbHOE
BIIMSIHUE Ha MPOU3BOAUTENHHOCTH TPyJa

M0 CPaBHEHHIO € MPodhecCHOoHATbHBIMU
koMneTeHIusIMU. ClielyeT OTMETHTh, YTO
B3aMMOCBS3b BBISIBIISUIACH HA YPOBHE COBO-
KYITHO#M pabodueii CHITEL.

Khan et al. [13] oTMeJarOT OJIOXKH-
TEJbHOE BIUSHHE TPaHCPOPMALMOHHO-
ro JMAEPCTBa Ha MOTHBALUIO U Pe3yib-
TaTHBHOCTH COTPYAHHUKOB NPU CHUYKCHUH
WX BBITOpaHHS depe3 co3JaHue cBoOO-
HOH OT cTpecca U ITOMOTBOPHOU ISt (-
(dexTuBHON paboThl cpeabl. OTHAKO HC-
cinegoBaHue o0nagaeT OrpaHUYCHUSIMH:
1) BeIOOpKA SIBJIsIACH POCTPAHCTBEHHOM,
W HE HCCIIEOBANIOCh U3MEHEHHUE B3aNMO-
CBsi3ei BO BpeMEHH; 2) TIOCKOJIbKY JaHHBIC
cOOpaHbI U3 OTHOTO UCTOYHUKA, BOZMOXKHA
CHCTEMaTHYECKas OINOKa.

Diamantidis & Chatzoglou [14] uzyua-
10T 3aBUCMOCTH MEXIy (akTopamH, CBS-
3aHHBIMH C OKPY>KaIOIIeH cpemaoit (Kyib-
Typa oOy4eHusi, OAJIepKKa PyKOBOJICTBA,
JIMHAMHKA U3MEHEHUST OKPYIKAIOIIEH CpeJTbl
W OpraHU3aIMOHHBIA KJIUMAT), GakTopa-
MH, CBSI3aHHBIMU C paboToH (pabodas cpe-
na, aBTOHOMUsI paboTHI, O0IIeHNEe Ha pa-
OoueM MecTe) U (haKTOpaMu, CBSI3aHHBIMH
C COTPYTHHKaMU (BHYTPEHHsISI MOTHBAILIHS,
THOKOCTh HAaBBIKOB, YPOBEHB KBaH(PUKa-
UM, TPOAKTUBHOCTD, aJaITUBHOCTb, IIeJIe-
YCTPEMIJIGHHOCTD) M UX BJIMSIHUS Ha ITPOU3-
BOJUTENBHOCTD TPYZa COTPYIHHKA.

Masemnuc et al. [15] mpoBenu oneHKy
B3aMMOCBSI3H T0Ka3aTellel OKUIaHUs CO-
TPYIHUKOB OT KOPIIOPATUBHOW CpPEIbI Op-
TaHU3allMU U YPOBHEH X BeITOpaHus. [l
3TOTO aBTOpaMH IMOCTPOEHA MOAEIb, I0-
3BOJISIIOLIMM Ha OCHOBE KJacCU(UKaLUN
COTPYAHUKOB TI0 UX OXKMJAHUSM HATAYHS
MeporpusTuil B mporpamme well-being
MOCTPOUTh HEUETKYIO KJIacCU(DHKAIUIO
COTPYJHHUKOB IO YPOBHSIM BBITOPAHUS
C paHXHPOBaHUEM 3K30TCHHBIX (PaKTOPOB
10 CTETNICHU BIUSHHUS HA MMOKA3aTEIU BBI-
TOpaHHSL.

Sitopu et al. [16] nmpoBenu aHanmm3 BiIH-
SIHUSI MOTHBAIIWH, TPYIOBOM TUCIIUTUTAHBI
W BO3HATPaXKJCHUS HA MPOU3BOIUTEINb-
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HOCTh TpyZa coTpyAHUKOB. [TocTpoeHHas
Tpex(aKkTopHasl JIMHEHHasi perpeccus Io-
3BOJIMJIA PAH)KUPOBATH SK30TCHHBIE (PAKTO-
PBI TIO CHJIE BITUSHIUS, OTHAKO TTPHHAIIICK-
HOCTBH COTPYIHHUKOB OIHOM OpTraHU3aINH
MOJKET MPUBOJUTH K HAJIMYUIO CUCTEMATH-
YeCKOW OLIMOKH.

Riyanto et al. [17] ananu3upoBanu
BIIMSTHAE MOTHBAIIUU U YIOBIECTBOPECHHO-
CTH COTPYAHHUKOB pabOTOi Ha MPOU3BOAN-
TEIBHOCTh TPyJa A COTPYIHHKOB KOM-
nauuii u3 [T-cdhepsl. CraTucTuueckuit
aHaJIU3 IMIUPUYECKUX JaHHBIX OKa3al,
YTO MOTHUBAILUS MOJOXKUTEIHHO BIUSIET
Ha MPOU3BOAUTENBHOCTh [ T-COTpYTHUKOB.
BogneueHHOCTS k€ HanpsAMYIo c1ado CcKa-
3BIBAETCSI HA MIPOU3BOAUTEIEHOCTH, HO MO-
JKET OKa3bIBaTh CYIIECTBEHHOE BIIMSHUE
OMOCPEOBAHHO Yepe3 MOTUBALIMIO U YOB-
JIETBOPEHHOCTb.

Buil et al. [18] u3y4uiu posiu opraHu-
3aI[MOHHON HIEHTU(HUKAINH 1 BOBJICYEH-
HOCTH B pabOTy BO B3aMMOCBSA3U MEXKIY
TpaHC(HOPMAIIMOHHBIM JTHIEPCTBOM U 3-
(DEKTUBHOCTHIO PabOTHI, a TAKKE TPaxK-
JTAaHCKUM TOBEJIEHUEM, OPUEHTUPOBAH-
HBIM Ha OpraHU3aluio. AHAIH3 METOIOM
YaCTHIHBIX HAMMEHBIHMX KBanparoB PLS
0a3bl JaHHBIX OMPOCOB COTPYIAHHUKOB OTe-
neit 12 kpynHeHmyX TOCTHHAYHBIX CeTel
Wcmanuu mokasan, 4To UICHTHPUKALHS
Y BOBJICUCHHOCTH B 3HAUUTEILHOU CTEIe-
HU OIHMCHIBAIOT B3aUMOCBSI3b MEXKIY JIN-
JIEPCTBOM W OPTaHHU3AMOHHBIM TTOBEE-
HHUEM U YKa3bIBaIOT Ha KOCBEHHOE BITHSIHIE
Ha TIPOU3BOJUTEIHLHOCTh TPY/a.

Song et al. [19] mpoananu3upoBa-
JIM TIO3UTUBHOE BIMSIHUE MCIOIB30BaHUS
COLMAaJbHBIX CeTel Ha pabodyeM MecTe
Ha 3O PEKTUBHOCTH pabOTHl COTPYTHUKOB
Y KOMaH/IbI B 11eJIOM. BEISBIIEH cHEpTeTH-
4yecKuil ekt AByx TUNOB cerell B Kurae
(DingTalk, WeChat), cozpatommx UHCTpY-
MEHTAJIbHYIO U COIIMATIBHYIO IEHHOCTH.

Bataineh [20] mpoBoauT ananu3 B3au-
MOCBSI3H MEKIy OalaHcoM pabOTHI M JTNY-
Hoi xm3ubi0 (Work-Life Balance), uH-

JEKCOM CYACThSI U POU3BOIUTEIHHOCTHIO
Tpyda COTpyAHUKOB. OTMETUM OrpaHu-
YeHUSI TOCTPOCHHOU MHOTO(aKTOpHOU
perpeccuu: 6a3a JaHHBIX chHOPMHpPOBA-
Ha aHKETHPOBAHHEM COTPYIHHUKOB OTHOM
(hapmarneBTHUECKOM KOMITAaHWUH, OTINYAr0-
nieiics BeZieHHeM OM3Heca OT OpraHn3alui
JpYTHX OTpacieii; JaHHbIe TPeICTaBIISIIN
c000#1 MPOCTPAaHCTBEHHYIO BBIOOPKY, 1103-
ToMy pa3paboTaHHas MOAENs HE UCCIIEO-
Bajach B JMHAMUKE.

Brown et al. [21] BBIABWIH TTOJIOXKH-
TEJIBHYI0 B3aMMOCBSI3b MEXKIY YPOBHEM
JIOBEpHsl COTPYIHHUKOB K MEHEIXepaM
Y TIPOU3BOJUTEIBHOCTBIO TPYNA, a TAKKe
OIMCAIT BO3MOYKHBIE MEXaHU3MBI, TIOCPE/I-
CTBOM KOTOPBIX MOTYT JISHCTBOBATh TaKHe
OTHOIIICHUS. ABTOPBI IIPUXOJIAT K BHIBOLY,
YTO MOBBILICHUIO AOBEPUS CIOCOOCTBYET
CHIKEHUE CBEPXYPOUYHBIX BMECTE C JIO-
CTYITHOCTBIO MOBBINICHUS KBaJTH(PHUKALINH,
a OpraHW3alMOHHBIE U3MEHEHUSI MOTYT
CHIDKAaTh JIOBEpHE.

Roberts & David [22] ycraHOBH-
JIM HETaTUBHOE BIUSHUE HCIOIb30BaHHS
cMapTdoHOB Ha paboTe Ha A3PPEKTUBHOCTH
pyKoBojicTBa. BeiOopka rccnenoBanust Gop-
MHpOBaJIach aHKETHPOBAHNEM PaOOTHUKOB
JIBYX OTpaciel ¥ poBepsIach Ha HATMIHE
CHCTEMaTHUECKOTO CABUTA. JTO MO3BOJIMIIO
MOJTYYUTh TOCTOBEPHBIE PE3YJIbTaThl BIHs-
HUsL (abOWHTa U OLICHUTH UX TOYHOCTb.

Wong et al. [23] u3yuunu BausHUC
miobansHON Tangemun COVID-19 na Boc-
MpusITHE MPOPECCHOHATBHBIX CTPECCOPOB
COTpyAHHMKaMHu oteseid. Mcnonas3ys oTBe-
161 758 corpyanukoB u3 CIIA, noctpoe-
HBI QYHKIIMOHAIBHBIE 3aBHCUMOCTH, KOTO-
pble B JalbHEHIIIEM MTOJBEPTIIUCH aHAIIH3Y.
Pesymprarel mokaszanu, 4To mpodeccu-
OHAIIbHBIE CTPECCOPHI MOCIE BCIBIIIKH
COVID-19 Bkmrouatotr B cebst Tpu obna-
CTH: TPAAUIIHMOHHBIE CTPECCOPHI, CBSI3aH-
HbIe C pabOTOH B OTelse; HeCTaOUIbHBIC
CTpPECCOpEI, CBSI3aHHBIE C paboueii cpenon
B OTeJIe; HEOTHYHBIE CTPECCOPHI, CBSI3aH-
HBIE C TPYAOBOW MTPAKTHKOM B OTETIE.
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Ecnu pe3romMupoBaTh BBIIIEONHUCAH-
HOE, TO JI000H BHYTPEHHUH UM BHEITHUIH
(axTop, B TOW WM UHOH CTENICHN B3aUMO-
CBSI3aHHBIN C BBINTOJIHEHUEM COTPYIHUKOM
€ro TPyIOBOH (YHKIMH U HANPSIMYIO WIH
KOCBEHHO BIIUSIOIIUI Ha ero u3ndeckoe
WJIA SMOLIMOHAIBHOE COCTOSHUE, IIPUBO-
JIUT K U3MEHEHUIO €r0 MPOU3BOJUTEIBHO-
CTH TpyJa, a Takxke dPPEKTHBHOCTH H pe-
3yJIBTaTUBHOCTH ACATEIBHOCTH.

OTMmeTHM, 4TO Ba)KHYIO pOJIb B U3Me-
HEHWH NPOU3BOAUTEIIEHOCTH TPYy/Aa COTPY-
HUKa UTPaeT YPOBEHb BBITOPAHUS COTPYA-
HuKka. [Ipu 3TOM IpUYUH JUIsT BEITOpaHUs
COTPYIHMKA CYILECTBYET MHOXKECTBO: He-
COOTBETCTBUE OKHJAHWI M PEaTbHOCTH,
MYJIBTHU3aJa9HOCTh, MOHOTOHHOCTb pa-
6ots! 1 nip. bonee moxpo6GHO MOroBOpUM
00 3TOM Hanee.

2.3. Kak evizcopanue compyonuxoe

enusem na ux pabomy?

Maslach et al. [24] oTmMedatoT, 9TO BBI-
TOpaHUe SBJISIETCS TICUXOJIOTHUECKUM CUH-
JIPOMOM, TIPEJICTABJISIOIINAM COO0H YCTOM-
YUBYIO pEaKIHI0 Ha JOJITOBPEMEHHEIC
MEXJIMYHOCTHBIE OTHOIICHHS Ha pabore,
BKJIFOUAIONIYIO B ce0sl ype3MepHOe HCTO-
[ICHUE, YYBCTBO IIMHU3MA M OTCTPAHCHUS
0T paboThl, a Takke ouryuieHue Headdek-
TUBHOCTH U OTCYTCTBHUS JOCTHKECHUH.

Maslach [25] pa3paboTan u ampo-
OupoBasi MKalxy JJs OIEHKH pa3iind-
HBIX aCIEeKTOB CHHAPOMA SMOIMOHAIHHO-
ro BeIropanus. B pabote BhIIEICHBI TPU
MOJIIKAJIBI: IMOLMOHAIBHOE UCTOLICHHE,
JenepcoHann3anus U JUYHbIE JOCTHXKe-
Hus. [IpoBenenHas ampobanus mokasana,
YTO IIKana o0IagaeT Kak BEICOKOW HaIexk-
HOCTBIO, TaK U BaJIMTHOCTHIO HCIIONH30Ba-
HUS B KAYE€CTBE MOKA3aTelsl SMOIIMOHAIh-
HOTO BBITOpaHUs. ABTOp 00OCHOBBIBAET,
YTO JIFOAM C BHICOKMMH YPOBHSIMH 3MOIIH-
OHAJILHOTO WCTOLICHHS Yallle UCTBIThIBA-
0T YpE3MEPHYI0 pabovyI0 HArpy3Ky, JIIOIU
C BBICOKHM YPOBHEM ITUHHU3MA WU JIeTIep-
COHAITU3AIINH UCTIBITHIBAIOT HE TIEPETPY3KY

Ha paboTe, a CKopee pa3phiB C OpraHU3aIH-
eii, ee WieHaMH, KyJIbTYpOH WM EHHOCTS-
MH, a JIFOJIU C HU3KO# npodeccroHalbHOM
3(h(HheKTUBHOCTHIO, KaK TIPABHJIO, BHITIOTHS-
10T HeIIFOONMYT0 1 Hea(h(heKTUBHYIO padoTy.

Edu-Valsania et al. [26] nmoka3biBaror,
YTO BBITOpaHUE PAOOTHUKOB OOBIYHO MMeE-
€T HE TOJIbKO WHJAMBUAYaJIbHBIC, HO U OP-
raHU3alMOHHBIC IPUYMHBI, @ IOCIICICTBHS
BBITOpPAHHS CKa3bIBAIOTCS Ha 3J0POBHE
Y pe3yIbTaTUBHOCTH, YTO, B YACTHOCTH,
MPUBOIUT K abceHTten3my. B pabote mpo-
aHAJIM3UPOBAHBI HHCTPYMEHTBI, TO3BOJISIO-
IKE U3MEPSTh BEITOPAHUE, U MOJICITH, OITH-
CBIBAIOIINE 3TOT CHHIIPOM.

Ouyang et al. [27] u3yumnu mpen-
MOCHIIIKM AMOIIMOHAIHHOTO BBITOPAHUA,
CBSI3aHHBIE C Y OBIETBOPEHHOCTHIO BBI-
MOJTHSIEMBIMU TPYIOBBIMH 33]]a4aMU U TICH-
XOJIOTHYECKOW 00CTaHOBKOH B KOMIIAHHU.
Pesynbrarel aHanM3a JaHHBIX JOCTATOYHO
OOJBIION BEIOOPKHU TTOKA3aJTH, UTO HEJICTH-
TAMHBIE 33]]a40 CTUMYJIUPYIOT pa3BUTHE
BoIropanus. OpraHu3anusM peKOMEHI0-
BaHO pa3BUBATh KOJIJICKTHBHBIN KIIMMAT,
MO3BOJISIIOIIMN HUBEJIUPOBATH JECUCTBUE
JAaHHOTO THIIA CTpeccopa Ha Mpodeccuo-
HaJbHOE BBITOPAHHE.

Matani & Bidmeshki [28] uccneny-
FOT KOMIIOHEHTHI BRITOPAHUS U X B3aUMO-
CBSI3M C MOKa3arelsMu 3(P¢GEeKTUBHOCTHU
paboThl COTpYIHUKOB. MeTomaMu Koppe-
JSIMOHHOTO aHaJK3a BEIOOPKH CPEIHEro
oOBneMa OIeHEHO BIIUSHHUE (GaKTOPOB, BIIH-
SIIONTUX Ha BBITOpaHUE, a TAaK)Ke dJIeMeH-
TOB BBITOPAaHHS HA MPOU3BOAUTEIHHOCTH
Tpyna. Cienyer OTMETHTh HEMOTBEPXK/Ie-
HUE THIOTE3 O BIUSHUH MPOQecCHOHAIb-
HOTO BBITOPAHMS Ha KOMIIOHEHTBI OpraHu-
3aIMOHHON TIOJIEPKKH M YPOBEHB JTIOBEPHS
K OpraHH3aIlHH.

Rughoobur-Seetah [29] ananuzupyer
Y OLICHUBAET (hDaKTOPHI, BIUSIONIUE HA 3(]-
(heKTUBHOCThL pabOTHI COTPYIHUKOB B Tie-
puon mocie COVID-19 (B wacTtHOCTH,
SMOLIMOHATFHOTO BRITOpaHus). MeTtonamu
(hakTOpHOTO aHANHM3a MPOBEEHO TECTUPO-
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BaHHE BBIIBUHYTHIX TUIIOTE3 B3aUMOBIIHS-
HUS (PaKTOPOB U CHIETaHBI IPAKTHYECKUE
PEKOMEH/IAIlUH TOTI-MEHEKMEHTY TI0 pa3-
BUTHIO YEJIOBEUYECKOI0 KAIIUTAaJIa.

Fastje et al. [30] m3y4atot poib «HOPM
CBEPXYPOUHBIX» KaK MOCPEIHUKA MEXK-
oy pabounM KIMMaToM, OPHEHTHPOBaH-
HBIM Ha MPOHU3BOJIUTEIHLHOCTH, H SMOIIH-
OHAJIbHBIM BBITOPAHUEM COTPYIHHUKOB.
ITonyuennsie Metomom SmartPLS pe-
3yJBTaThl MOKa3aJly, YTO pabounil KiuMar
1 BOBJICUEHHOCTh SIBJISIIOTCSL PECypCcamy,
KOTOpBIE CHUKAIOT BBITOPAaHUE, a TOT-Me-
HE/PKMEHTY HEOOXOAMMO OCTOPOXKHO OT-
HOCHUTBCS K YBEITUUCHUIO MPOJOIDKUTEIh-
HOCTH pabodero aHs.

Kalandatzis & Hyz [31] omucanu de-
HOMEH NMPOQEeCCHOHATBHOTO BBITOPaHUS
cpenr COTPYAHHMKOB OaHKOBCKOTO CEKTO-
pa B HEOIArOMPHUSTHBIX IKOHOMHYECKUX
ycinoBusAX. ba3a maHHBIX cpenHero o0b-
ema cpopMHpOBaHAa HA OCHOBE OIIPOCHHU-
Ka BbIropanusa Macnax. KoppensunoHHbIi
aHaJIM3 JaHHBIX IO3BOJIMII yYECTh IPU MO-
JETUPOBAHUH BBITOPAaHUs YPOBEHb KOHKY-
PEHLIMM BO BHELIHEN CpeJie, a TAKKE BO3-
pacT ¥ OMBIT COTPYIHUKOB.

Wulantika et al. [32] onpenensroT B3a-
HMOCBSI3HU MEXIY COLMAIbHON MOAIEP K-
KOH, Mpo¢eCCHOHAIBHBIM BBITOPAHUEM
U MIPOU3BOAUTENBHOCTBIO COTPYAHHUKOB.
OnuH u3 BBIBOJOB 3aKJIIOYAETCS B TOM,
YTO COIMANbHAs MOAJEPIKKA HE BIUSIET
Ha 3 (PEeKTUBHOCTH pabOTHI COTPYITHHUKOB.
OTMeTHM, 4TO pe3yNabTaThl IOJIyYeHbI CTa-
TUCTUYECKUMH METOAAMH Ha MaJjlOil BBI-
OOpKe, ¥ MO3TOMY K HUM HaJ0 OTHOCHTH-
Csl OCTOPO’KHO.

Piyakun & Salim [33] paccMmorpenu
JIBE TPYMIIBI I€1arOrN4eCcKuX paObOTHUKOB
13 Pa3HbIX CTPaH U YCTaHOBWIH, YTO yC-
JIOBUS TPYAa CYILIECTBEHHO BIMSIOT HA X
MICUXUYECKOE COCTOSIHHUE. YCTAaHOBIJICHO,
YTO JIJISl IIKaJl MCUXUYECKOTO 370POBbS
Y SMOIMOHAJIIBHOTO BBHITOpPAHUsI MPOTHO-
CTUYECKHE MATTEPHBI Pa3INYalOTCs KaK
1o (hakTopam, Tak U MEXIy IPyHIIaMu.

Rony & Pardosi [34] aprymenTupo-
BaJIM, YTO HU3Kas BOBJIEUYEHHOCTh COTPYA-
HUKOB B pabOTy He Bcerja cBsi3aHa ¢ UX
BBITOPAaHUEM, U U€M OOJIbIIIe COTPYIHUKH
paboTaroT, TeM CyIIeCTBEeHHEE OHH OIIyIIa-
10T BBIropaHue. B paboTe ucoiabp30Bauch
U POBEIC TBOWHUKH COTPYHUKOB, a JIs
aHaJIn3a SIBHBIX U JJATEHTHBIX MEPEMEHHBIX
M KOJIMYECTBEHHOH OIIEHKH B3aNMOCBSI3ei
npumensics makeT LISREL.

Gong et al. [35] paccmarpuBatoT B3a-
MMOBIIUSIHUE (DAKTOPOB: SMOIIMOHAIBHBIH
WHTEJUICKT, ITCUXOJIOTUYSCKUN KaIlUTal,
MIPOU3BOUTEIBHOCTH TpyAa. [lomydenHbie
pe3yabTaThl MOKAa3bIBAIOT HAIPaBIICHHE
Y Taf0T KOJIMYECTBEHHYIO OIIEHKY KaHa-
JIOB BIUSHUAS MEXIy HUMH C YUYETOM Je-
Morpaduueckux mokaszareneii. OTMeTuM
OTPaHMYEHMSI UCCIIEIOBAHUS: BO-TIEPBBIX,
repeMeHHasi IPOU3BOIUTENBHOCTD TPyaa
M3MEPSITach CaMOOTYETOM COTPYIHHKOB,
YTO CHM)XaeT OOBEKTHBHOCTH HCITONIb3ye-
MBIX JTAHHBIX; BO-BTOPBIX, BEIOOpKa cop-
MHPOBaHa IO JaHHBIM HECKOJIBKUX (PUK-
CUPOBaHHBIX pailoHOB Kutas, 4To MOxer
OTpaHUYMBATh HCIIOIb30BaHUE PE3YILTaTOB
JUISL IPYTUX KYJIBTYPHBIX TPaIUIIHHI.

Wu et al. [36] paccmaTpuBarT B3au-
MOBITUSTHIE HEOTIPEIEIEHHOCTH POJIeH, po-
JIEBOTO KOH(IIMKTA, KAPhEPHOTO MPU3BAHMS,
BBITOPAHUS U IPOUZBOAUTEILHOCTH TPYAA.
B nccnenoBanny mosydyeHo MOATBEPXKe-
HUE CBSI3U BBITOPAHUA CO CTPECCOM M3-32
pactipenenieHust pojieil Ha pabote. meet
CMBICJ BBECTH B PACCMOTpPEHHUE IPYyTHE TIe-
pEMEHHbIE, HalpUMep KOH(MIUKT MEXKITY
paboToii u cembeil, TMUHOCTHBIE XapaKTe-
PHUCTHKWU.

TakuMm 00pa3oM, BEITOpAHUE SBIISIET-
cs1 OOHUM U3 (PaKTOPOB, KOTOPHI BIUSET
Ha paboTy COTPYAHHKA B CTOPOHY CHHXKE-
HUSI IPOU3BOANTENBHOCTH Tpyaa. [Ipu aTom
OTKPBITBIM OCTAEeTCs BOIPOC, 3a CUET YETO
MIPOUCXOAUT CHUKEHUE MPOU3BOIUTEINb-
HOCTH.

B pamkax gamHOW paboOTHI hOpMH-
pyeTcs TpenrnoiokKeHne, 9TO BHITOpaHue
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BIIMSET Ha pe3yIbTaTHBHOCTH pabOTHI CO-
TPYAHHUKA 32 CYET CHUKECHHUS IOJHOTHI HC-
IOJTE30BAHMSI UM COOCTBEHHBIX KOMITETEH-
LIUH, T.€. YeM BBl YPOBEHHb BHITOPAHUS,
TEM MEHBIIIE COTPYIHUK CTIOCOOCH UCTIOINb-
30BaTh CBOM KOMIIETCHLIMH B TIOJTHYIO CHITY.

Mazelis & Lavrenyuk [37] panee paz-
paboTanu MHCTPYMEHTHI IO MOJEINPOBa-
HMIO Mpollecca pa3BUTUA KOMIETEHIIUN
COTpyAHUKOB M uX BiausHus Ha KPI, mo-
CTPOCHHBIE HAa OCHOBE DKCIIEPTHBIX OIIEHOK
Y TIPEIIOJIOKEHUH, HO HE YUUTHIBAIOIIINE
BIUSIHUE BBITOPAHUSI HAa MPOU3BOAUTEIb-
HOCTb Tpy/Ja.

Onwmpasichk Ha MPOBENICHHBIN 0030D JIU-
TepaTypbl, MOXXHO OTMETUTbH, YTO NMEIO-
asicss TEOPETHKO-METOIoNIoTHYecKas 0a3a
HcceoBaHus 001agaeT onpeaeIeHHbBIMU
HEeJ0CTaTKaMM U JOMYyIEHUSIMH, Ha pelle-
HHE KOTOPBIX U Oy/IeT HalpaBIeHHO TaHHOEe
WCCIIEZIOBaHUE, B YACTHOCTH:

* HE B ITOJIHOM Mepe ONMHCaHO (PYHKIIH-
OHAITLHOE BJIVMSIHHE KOHKPETHBIX KOM-
NETECHLUH COTPYJHUKA HA T€ WIIX HHBIE
KOMIIOHEHTHI €r0 MPOU3BOAUTEIBHO-
CTH TpyJa U TeM CaMbIM Ha MTOKa3are-
JIU pe3yJAbTaTUBHOCTH U 3P PEKTHBHO-
CTH JIeSITeIbHOCTH OPTaHN3aIINN;

* HE B MTOJTHOW Mepe yYUTHIBACTCS BIIH-
SHUE YPOBHS BBITOPaHUsl COTPYIHH-
KOB Ha UX NMPOU3BOJUTENIBHOCTD TPY-
Jla C Y4eTOM B3aMMOCBSI3U BHITOPAHUS
Y TIOJTHOTHI MCTIONIb30BaHMS KOMITETEH-
LW,

* HE B MIOJHOW Mepe YUUTHIBAIOTCS CY-
LIECTBYIOLIUE HEONPEAEIE€HHOCTH
MIpU OIIEHKE BIUSHUS KOMIIETCHIIMH
COTPYIHHKA Ha €TO MPOU3BOIUTEIb-
HOCTbH TPY/Ia C YI€TOM BBITOPAHMS.
YuuTeBag 310, MOXXHO C/IEJIaTh BHI-

BOJIbI O CYIIECTBOBAaHHH NePUINTA WH-
CTPYMEHTAIIBHBIX CpeACTB. B yacTHOCTH,
CpPEACTB, KOTOpPBIE MO3BOJISIIOT OIMCHI-
BaTh BIUSHUE KOMIIETEHINI COTPYIHHUKOB
Ha UX MPOU3BOJIUTEIBHOCTH TPYyAa U CO-
OTBECTBEHHO Ha Pe3yJbTaThl PabOTHI Op-
TaHW3AIMH B IIEJIOM C yYETOM BBITOpPaHWSL.

A Taxke n1eUIMT HHCTPYMEHTOB, KOTOPBIE
B YCIIOBHSIX PECYPCHBIX OTPAHUYECHUI, BbI-
COKOH KOHKYPEHIIMH 33 PECYPChI, PUCKOB
W HEOTPE/ICTICHHOCTEH MTO3BOJISIOT Pa3BU-
BaTh KOMIICTCHI[UU COTPYTHUKOB U CHU-
JKaTh UX YPOBEHb BhITOpaHud. JlaHHBIE
WHCTPYMEHTAIbHBIC CPEICTBA OYIyT CIO-
c00CTBOBaTh MAaKCHMAJILHOMY TPOJIBIIKE-
HHUIO 110 JOCTHXXCHHIO LICJICBBIX 3HAYEHUN
KJIFOUEBBIX TOKa3aresieil 3¢ (heKTUBHOCTH
KaK OTAEILHOTO COTPY/IHUKA, TaK U Opra-
HU3AIlUU B IIEIIOM.

3. MeTopabl u MaTepuanol

3.1. Mooens

PaccmoTrpum paboty mepcoHana op-
raHW3ali Ha HEKOTOPOM BPEMEHHOM HH-
TepBaje U OyJeM CUUTATh, YTO U3MEHEHHUE
JOCTATaeMBIX COTPYAHUKOM 3HadeHu KPI
POUCXOJUT KaK 3a CYET IOBBILIEHUS €T0
KOMIIETEHTHOCTH, TaK U 3a CYET CHUIKCHHUS
ypoBH: BeITOpaHus. IIpn 3ToM ykazaHHBIE
(haKkTOpBEl MOTYT U3MEHSTHCS BCICICTBHUE
peanuzauuu Meponpusituil well-being.

Pa3paboTKy HHCTpyMEHTAa, TO3BOJIAIO-
LIET0 OLICHUTH MPEAIIONIATAEMBIN YPOBEHb
nocrtrkenus corpyaaukamu KPI npu u3-
BECTHBIX OLIEHKAaX WX KOMIIETEHIUH U IO-
Ka3aTeJsiX BBITOPaHHA, pa300beM Ha J1Ba
Jrana.

1. TlocTpoeHue HeyeTKON MOJIENH,
MO3BOJISIOIIEH HA OCHOBE B3BELICHHOIO UH-
TErpaJIbHOTO I0KA3aTelIsl Pa3BUTHSI KOMIIE-
TEHLUH C ONTUMAaTbHBIMH BECOBBIMH KOA(]-
(unmeHTaMu pa3faenuTh 001acTh 3HAYCHUH
MHTETPaJIbHOTO TOKa3aTels Ha HEPaBHO-
MEpPHBIE 110 pasMepy kareropuu. Takoe
pasnencHue OyaeT MPOU3BOIUTHCS MCXO-
Il U3 MUHAMYyMa BHYTPUTPYTIIOBOTO pas3-
opoca KPI. /] MHOXKECTBA COTPYTHUKOB
MOJIENb MTO3BOJIUT MPOBECTH UX HEYETKYIO
KJIacCU(UKaALHMIO 110 NPUHAISKHOCTH 3Ha-
YEeHMH UX MHTErPajbHOTO MOKa3aTens pas-
BUTHS KOMIIETEHIIUH K BBIJCIEHHBIM JHa-
[1a30HaM, KOTOPbIE HHTEPIIPETUPYIOTCS KaK
KaTerOpHH KOMIIETEHTHOCTH COTPYIHUKOB.
Taxkum 00pazoM, Ipy OTHECEHUH KaXKI0TO
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COTpYJHHKA HEYETKUM 00pa3oM K KaTero-
PUSIM €ro KOMIETEHTHOCTH BBIIENISIOTCS X
KJIACCHI, KOTOPBIE MOT'YT PacCMaTPHBATHCS
1o otaenbHOCTH. Kakiplit Ki1acc xapakre-
pusyercst oxunaeMbiM 3HadeHreM KPI.

2. Hns oObscHeHus pa3dpoca 3Haue-
Huii KPI coTpynHUKOB, IpUHAJIEKAIUX
B HEUETKON MOCTAHOBKE OTIEIHHBIM KaTe-
TOPUSAM KOMIIETEHTHOCTH, OKOJIO O)KHIac-
moro 3HauyeHus: KPI B3BeIIEHHBIM METOIOM
HauMEHBIINX KBaJpaToOB (C YIETOM MephI
MIPUHA]IKHOCTH CYOBEKTa K KaTErOpUH)
MOCTPOUM JIMHEHHYIO MOJIENb 3aBUCUMO-
ctu KPI ot nokazareneil BeIropaHusi co-
TPYIHHKOB.

s ananmza paboTHI IepcoHana 0y-
neM ucnonp3zoBath KPI u mokazarenu
BBITOPAHUSI, YCPEAHECHHBIE 10 BPEMEHU
Ha KPaTKOCPOYHOM TOPHU3OHTE IJIAHUPO-
BaHUS BEIIMYMHON ONHMH TOJ, pa30oUTOM
Ha KBapTaJIbl.

Beenewm cremyromme mapamMeTpsl H Tie-
pEMeHHEIe:

i — HOMEp COTPYIHHKA OpTraHu3alii,
i=1,2,....1;

J — HOMEp KOMIIETEHIIUU COTPYIHUKA,
j=12,...,J;

m—muomep KPI,m=1,2, ..., M;

[ — HOMep moKa3arenst BHIropaHus, [ =
=1,2,3;

S — HOMEp UHTEpBaJIa UBMEHEHUS UH-
TErpaibHOTO MOKA3aTeNsl Pa3BUTHS KOMIIC-
TeHuu, s=1,2, ..., S;

¢, YPOBEHb Pa3BUTHA Y i-TO COTpYA-
HUKA /- KOMITETeHIINN;

b,— 3nadenue [-ro MoKasaTens BbIro-
paHus i-TO COTPYIHUKA;

k, — 3nagenune m-ro KPI i-ro corpyn-
HUKA;

C,— VHTErpasibHBIA MOKa3aTeNb pas-
BHUTHS KOMIETEHIIUH i-TO COTPYIHHKA;

{ — TpaBas IpaHuIa s-ro UHTEpPBa-
Jla U3MEHEHUSI UHTETPAJIBHOTO MOKa3aTe-
JIS pa3BUTUS KOMIICTCHIIHIA;

u, — Mepa MPUHAIEKHOCTH TOUKH C,
K S-My MHTEpBaIly U3MEHEHUS HHTETPab-
HOTO TTOKa3aTess pa3BUTHS KOMIIETCHIINH.

[lanee BbIIEIUM OAMH U3 TTOKa3aTenei
KPI ¢ Homepom m 1 00603HAUYUM €ro 3Ha-
YEHHE IS [-TO COTpy/HUKa epe3 K, =k .
[ToctaBuMm 3amady BBISIBUTH 3aBUCHUMOCTD
K. oT ypoBHE# pasBUTHS KOMIETEHIUH ¢, ,
Cpy +++» C,; C IOMOIIBIO MHOKECTBEHHOM
KyCOYHO-TIOCTOSIHHOI perpeccuu, yuuThbl-
BalOIIeH HEYETKYIO MPHUHAICKHOCTh WH-
TErpaJIbHOTO TIOKAa3aTeNsl pa3BUTHUS KOM-
nerenuud  C =wc, +w,c, +...+w,c,
K BBIJICJICHHBIM HHTEPBaIaM.

st BBIOpaHHOTO pa30MeHus YUCIIO-
BOW OCH Ha S uHTEpBaNOB [/, 1], [£,,1,], ...,
[ts,p ts]: rae f, = Il’llll’l Ci , Iy = mlax Ci9 omnpe-
nenuM (QyHKITHIO TPHHAIIIEKHOCTH i-TO CO-
TPYIHHUKA s-My HHTEpBaNy [f_, ¢ ] 110 dop-
MyJe:

C-a
i s—1
—, C e[aﬂ,ax],
as - as—l
a, —C,
_ s+1 i
Uy = > Ci € [as’a,x+l]’ (1)
as+1 - a&
0, vUHaue,

B KoTOpO# a, =(f,_, +1,)/2 — 370 cepe-
JIMHA s-TO UHTepBaja. TakuM oOpa3oM Me-
pa IIPUHAUIC)KHOCTH U, JTAHEHHO 3aBUCHT
oT 3Ha4eHus C, Ha IPOMEXKYTKAX MEHKIY
cepeaMHaMK WHTepBalioB. Mepa npuHai-
JIEXKHOCTH §-MY WHTEpBaAlTy MPUHUMACT
3HaueHue | B cepeMHe s-I0 HHTEpBaa d,
u 3Hauenre 0 B cepeuHax COCEIHUX HH-
TEpBANOB d_ M d_ .

JIist HaXOXICHHS ONTUMANIbHBIX Be-
COBBIX MHOXHTENECH W , W), ..., W, OIHO-
BPEMEHHO € ONTHMAJILHBIM pa3OueHUuEM
MHOKECTBA 3HAYCHUN HUHTCTPAJIbHOTO I10-
Ka3areJisl pa3BUTHUS KOMIIETCHIIMI HAa UHTEP-
Babl [£_|, ] BBEEM LIENEBYIO (DYHKIHMIO:

s—1°

f(wl,...,w,,to,...,zs):

, 2
- u, (K, —d.), (2)
—

1
i=1

s

U TIOCTABUM 3a/1ady €€ MUHUMH3AIHUH OT-
HOCHTEJIFHO apaMeTpoB W, f n d.
s s
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Kosppuuuentsr u, onpenensior-
Cs1 3HAYEHHSIMU WHTETPAJBHOTO MOKa3a-
TeNs pasBuTHs KomnereHuud C, = wc, +
+w,, t ...+ we, uKOOpOIUHATAMH Ipa-
HUI KHTEPBAJIOB ¢ . Yncna d , mpu KOTOPhIX
(GyHKIMA f TOCTHraeT HAaMMEHBLIEro 3HaYe-
HUsL [IPU PMKCHPOBAHHBIX 3HAYCHUAX W, 1,
BBIpaXarTcs 1o popmyie:

3)

[TomyynB nCKOMBIE TPaHUILIBI HHTEPBA-
JOB, ¢, ..., I,  BMECTE C ONTHMATbHBIMH
BECOBBIMI MHOXHTEJISIMH W, TIOIBITACMCS
00BACHUTD Pa30pOC 3HAUCHUI TTOKA3ATEIS
KPI K, BHyTpH Ka)[I0T0 MHTEpBaja OTHO-
CUTENIBHO CPEIHETO 3HAYEHUS d, OIMPAsCh
Ha 3HAYEHHUS TI0KA3aTeNIeH BRITOpanus b,

g aToro, BEIOpaB HOMep MHTEpBaIa
S ¥ TIpUaBas KaXJ0My HaONIOICHUIO BEC,
paBHBIN Mepe MPUHAIIEKHOCTH 3TOMY UH-
TepBaNy u,, PEIUINM 3a/1a1y B3BEIICHHOTO
METOZAd HAUMEHBIIINX KBAJAPATOB U MOCTPO-
UM MHOXXECTBEHHYIO JIMHEWHYIO perpec-
CHIO JUISl BOCCTAHOBIICHHS 3aBUCHMOCTH K,
ot b, c mapamerpamu W, W,, W,, W, obe-
CHEYHMBAIOIIMMU MUHUMYM LeJIeBOH (QyHK-
LU

g (W W, W, W) =

4
u (Ki—(WO+Wlb“+W2bi2+W3bl3))2.( )

is

M-

3.2. Memoo onmumuzauuu
3agauy HaXOXKJICHHUS MUHUMYMa IIe-
sieBoit pyHkImH (2) nmpeaaraeTcs perarh
WTEPaIiOHHBIM METOJIOM, Ka)X/1ast uTepa-
1Sl KOTOPOTO BKJTFOYAET J[Ba dTama:
1) onTUMU3UPOBATh TPAaHUIIBI HHTEPBA-
JIOB !, TIpH 3a/JAHHBIX MHOXKHTEISX W;
2) ONTUMU3HUPOBATh MHOKUTEIH w,TIpu
3aJIaHHBIX TPAHUIaX HHTEPBAJIOB [ .
Otam 1 peanmnu3yeTcss METOIOM Tpa-
MUEHTHOTO crycka. [lpn 3amaHHbIX K03d-

¢unrenrtax W, IMEeM TOUKHU (C, K), nns
KaXJI0OH M3 KOTOPHIX MOXHO ONpPEAEIUThH
Mepy TIPHHAJIEKHOCTH S-My MHTEpBaIy U, ,
3aBUCALILYIO OT BIOOpa rpanumi #. Ha rpa-
HUIIBI HAKJIabIBAETCS] OTPaHUUEHIE MOHO-
TOHHOCTH: f, <1, <...<1 .

3areM MOJIy4yaeM COOTHOIIEHUS JUIS
KOMITOHEHT I'paJIieHTa 1ieJ1eBoi (GyHKImu:

af S I au
—_—= d (d, -2K, )—=.
6[1 ZZ s( N t)atp (5)

D s=1 i=1

I[J'IH BBIYMCJIICHHA YaCTHBIX ITPOU3BOA-

Uu.
HBIX ﬁ HaXOJUM BBIPpAXCHUA IJIA IIPO-
P

HU3BOJHBIX MCP NPHUHAIICIKHOCTH 110 KOOP-

is

JIMHATaM IICHTPOB WHTEPBAJIOB U HC-
P
moJib3yeM GhopmyIy:
ou, 10u, 1 ou,
ulS — _ﬁ + — uIS . (6)
ot, 20a, 20aa,,

BrruncieHHbIC YacTHBIC IMPONU3BOIHBIC

5 YMHOXKAIOTCH Ha IApAMETP ara Ipajp:-

p

€HTHOI'O METO/I, ¥ BCE YMCJIA £ N3MEHSAROTCS
Ha 3Ty BEJIMYMHY, a 3aTeM KOPPEKTHPYIOTCS,
4TOOBI 00€CTICUNBATIOCH OTPAHUICHUE MOHO-
TOHHOCTH. B KadecTBe HauabHOTO MPUOIH-
JKEHUsST OepyTCsl BECOBBIE KOI(DPHUITUEHTRI
W3 MOJIETN MHOKECTBEHHOM JTMHEWHOM pe-
TPECCUH U TPAHUIIBI THTEPBAJIOB, BEIYMCIICH-
HBIE JUIS 3824l KYyCOYHO-TIOCTOSTHHOM pe-
rpeccuu 0e3 HeUSTKOCTH.

Ortan 2 peannusyercst BCTPOCHHBIM OII-
THMHU3aTOpOM H3 OubiamoTeku SciPy, uc-
noJne3yromuM anroputm BFGS ¢ aBromatu-
YECKUM BBIYUCIICHUEM IpaJHeHTa IeNIeBON
GyHKIUH.

3.3. Hcexoonwie oannoie
Bribopka cocraBmser /= 219 Habo-
poB ¢, s J = 38 xoMmeTeHIINH, bﬂ s
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L = 3 nokazareineii u kl.m st M = 4 noxa-
3areneil. OTMETHM, YTO PECHOHICHTAMHU
B BBIOOPKE, TIPEI0CTABUBIIMMH BBIICOIIH-
CaHHYI0 HH()OPMAIIHIO, SBIISIOTCS EHCTBY-
FOIIIHE COTPYIHUKH CEMH POCCUHCKUX KOM-
maHui (Takux kak «Camokar», «ABUTOY,
«la3mpomM-Menua» u 1p.), B OCHOBHOM
paboratomux no HampasiaeHusMm IT u HR.
Omnucanne okazareynel IpruBeaeHo B pabdo-
te Mazelis et al. [38], B T. 4. mepeueHb JTHU4-
HOCTHBIX KOMITETESHITHAH.

[lepeyens npodeccruoHanbHBIX KOMIIE-
TEHUMI UMEET CIECIYIOINNA BUA!

* ynpasnenue [T-npoexramu (k = 19);
* ynpasienue [T-nponyxramu (k = 20);
* Oom3Hec-aHam3 (k= 21);

* CHCTeMHBIH aHam3 (k = 22);

* [T-apxurekrypa (k = 23);

* UX/Ul-gu3aiin (k = 24);

* HalMCaHWE MPOTPaMMHOr0 Koja

(k=25);

* tectupoBanue 110 (k= 26);
* HacTpoHka u pasBepTeiBaHue I1O

(k=27);

* compoBOXJeHUE U moaaepxkka [1O

(k=28);

* ympasieane HR-npoexramu (k = 29);

* ynpasnenne HR-nipoxykramu (k= 30);

* KaJpoBOE AaJIMHUHUCTPUPOBAHHE
(k=31);

* pexpytuHr (k= 32);

¢ ananranus (onboarding) (k= 33);

» xommeHcaruu u JproTel (C&B) (k =

34);

» o0Oyuenue u pazpurtue (L&D) (k= 35);
* HR-Openn (k = 36);

* HR-ananmuruka (k = 37);

* BHYTPUKOPIIOPATHBHAsI KOMMYHHKa-

s (k= 38).

B pamkax mccinemoBaHus IPOBOIU-
Jlach OIleHKa KOMIIETeHIIUH MepcoHala
o Merony 180 rpagycoB ¢ UCIOJIB30Ba-
HUEM HHCTpYMeHTa beehive. Ha mepBom
3Tane COTPYAHUKH NMPOXOAUIU CaMOOIEH-
Ky CBOMX KoMrieTeHuni. Ha BTOpoM aTane
VX JIMHEWHBIE PYKOBOIUTENN MTPOBOIIH
KanTuOpOBKY 3THUX OIEHOK. B 3akiroue-

HHE MEXJY COTPYIHHKOM U PYKOBOJIH-
TeJIeM MPOUCXOJIUIa BCTPEUa MO METOY
«One-to-Oney, Ha KOTOPOIT OHU 0OCYXK1a-
U (pUHANBHYIO ONIEHKY 10 KaXKJIOW KOM-
METEHIUY.

Or1eHKa CTENICHH BHITOPAHUS TIPOBOJIHU-
JIaCh C UCTIOJB30BaHUEM OHJIAliH-CepBUCa
anketolog.ru. Onpoc Bkirouan 23 BOmpo-
Ca, HallpaBJICHHBIX Ha OLI€CHKY JIOAJIBHO-
CTH, YIOBJIETBOPECHHOCTH U BOBJICUYCHHO-
CTH, Ha OCHOBE KOTOPBIX PaCCUMTHIBATIACH
CTETICHb BHITOPAHUS KOHKPETHOTO COTPYII-
HuKa. CTOUT OTMETUTh, YTO OIEHKA OCY-
HIECTRISUIACH C UCIIOJb30BAHUEM JINHTBU-
CTUYCCKUX IMCPEMECHHBIX.

B kauectBe nansbix no KPI ucnons3o-
BaJIMCh PEabHbIC PETPOCICKTUBHBIC 3HA-
YEHUSI COTPYJHUKOB, IMPOXOJUBIINX J[BE
MPEIBITYIUX OIICHKH.

4. Pe3aynbTaThbl

[IpuBeneM mpuMepsl TOCTPOCHUS
OIICEHKW BIIMSIHHS 3HAYEHUH KOMIETSHIINH
corpyanuka Ha ero KPI ¢ yuetom ypoBHs
BBITOPAHUS, ONPEACIIIEMOTO 3HAYCHUSIMU
YIOBIETBOPEHHOCTH, BOBJICUCHHOCTH U JIO-
SUTBHOCTH.

[TocTpoennas momenb, OpeaAeNsio-
mas 3aBucuMocTh KPI oT 3HaueHuii KoM-
METEHIUH MIPU YUCIIE UHTEPBAJIOB S = 6,
npeacrasieHa Ha puc. 1. ITo ocu abemuce
OTJIOKCHBI 3HAYCHUS UHTETPATIHLHOTO MTOKA-
3aresis pasButys komnerenumii C, 110 ocu
opauHar — 3HaueHus ogHoro u3 KPI K.
LlBeToM yKa3aHBl 3HAYE€HUS CPEIHETO
apu(MEeTHIEeCKOTO MmoKa3areiell BhIropa-
wus (b, +b, +b,)/3 . Bepruxansusie nu-
HHUH TOKA3BIBAIOT pa3fcicHUE 3HAYCHUM
MHTETPabHOTO MTOKA3aTelsT KOMITETCHITHIA
Ha rara3oHsl. [ Opu30HTATBHBIE TyHKTHP-
HBIC JINHUY YKa3BbIBAIOT CPETHIE 3HAUCHIS
KPI ds. Ha puc. 1 MOxkHO BUJIETh TONBKO 5
HMHTEPBAJIOB, MOCKOJIBKY TPAHUIIBI TPETHETO
JIuama3oHa [62,3, 62,3] coBmanu, 4To MO-
JKET YKa3bIBaTh Ha PE3KUH Tieperna MexIy
TOYKaMH, HAXOJSAIINMUCS CIIEBa U CIpaBa
OT 3TOU rpaHMIIBL.
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Puc. 1. Mpacduk nap 3Hauenuit (C, K) c ykasaHnem cpefHero nokasaTens BbiropaHus
(Bonee TeMHble TOUKM COOTBETCTBYIOT B0Mee BbICOKUM 3HAYEHWUAM 3TOr0 NoKa3aTens)
Figure 1. Graph of pairs of values (C, K) indicating the average burnout index
(darker dots correspond to higher values of this indicator)

Ha rpaduke MoXHO BHAETH, UTO,
BO-TIEPBBIX, BHYTPH KaXJ0T0O JAMAaNa3oHa
HaOmonaeTcst pazopoc 3nauenuit KPI oko-
JIO CPEHETO 3HAUEHUS; BO-BTOPBIX, TOUKU
¢ KPI BbI111€ cpeaHero npeuMyIiecTBEHHO
temHee, ueM Touku ¢ KPI Huxe cpenne-
ro. CienoBarenbHO, MOKHO CUMTATh, YTO
paszopoc 3nauenuit KPI oObsicHseTCS Ha-
JIUYAEM BIUSHUS UHBIX (PaKTOPOB, HAIIPH-
MEp BBITOPaHUS.

Ha puc. 2 npeacrapneHa 3aBUCUMOCTh
MHO>XECTBEHHOU NIHHENHON perpeccuu
KPI or nokasareneil BEITOpaHUs: 110 OCH
abcuycce OTJIOKEH MHTErpajbHBIA MoKa3a-
Tenb Beiropanus W, + Wb, + W,b, + Wb, ,
10 OCH OpJIMHAT — 3HAYeHHs K, IIBETOM
MOKa3aHbl MEPbl IPUHAIEKHOCTH TOUEK
BTOPOMY JHaNa3oHy 3HaY€HUH UHTErpajib-
HOTO MOKAa3aTeJssi KOMIETEeHLHH, HMEeIo-
mero koopauuatet [41,1, 62,3]. Y3 nan-
HBIX TpaduKa MOXKHO CJIeNIaTh BBIBOJI, YTO
YUYEeT BBITOPAaHUSI BHOCHUT XOPOIILYI KOP-
pexnuto B Mojienb. Tabm. 1 conepxuT 3Ha-

YEHUsI BECOBBIX KO3 (DUIIMEHTOB IIPH KOM-
MEeTCHIIUAX.

YuuteiBas JaHHBIE TaO. 1, OTMeTHM,
9TO 3HAYCHHUS W, MOXHO TPaKTOBATh, KaK
K03 PUIIMEHTH BIUSHUSA 3HAYEHUN TeX
WM UHBIX KOMIETEHUHUN Ha MHTErpajb-
HBII NTOKa3areb, a CIeI0BaTENIbHO, Ha MIPH-
HAJJIEKHOCTb COTPYHHKA K TOM UM UHOU
kareropuu. Tak, Hanpumep, HauOoJIbIIIEe
BJIMSIHUE HA UHTErpaJIbHBIN MOKa3aTesb
OKa3bIBaIOT KOMIIETEHLIMU: «YIIPaBICHUE
hr-npoektamuy», «yMeHHE MOTUBHPOBATH
U «UCTIOTHUTEIBLHOCTHY.

B nenom 3aKOHOMEPHOCTBH B Ka-
KOW-TO CTEIECHU SIBIISIETCS TTOBEPXHOCT-
HOM, T. K. KaXXJBIA ITOKa3aTellb B JICHCTBHU-
TEJILHOCTHU OKAa3bIBAET BIWSIHUE B LIEJIOM
Ha noctuxenue KPI. IIpu a3toM pan kom-
MEeTEHIIUN UMEIOT OTPULATEIHHOE BIIUS-
HHE HA UHTETPATBHBIN MOKA3aTeNb: «JIO-
THYHOCTH W3JIOKEHUN», «pPehICKCUI,
«CHUCTEMHBIN aHAJIN3» U «KOMIEHCAalUs
U JIbTOTBI».
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Puc. 2. paduk Nap 3HaueHui npeackaaaHHoro KPI (no ropmusoHTanm)
v peanbHoro KPI (no BepTuKanv) A4ng ToYeK BTOPOro AManasoHa MHTErpanbHOro
noKasaTens KoMMeTeHLUMI, LLIBETOM OTMEYeHbl Mepbl MPUH3AEXKHOCTY
aTOMY AMana3oHy (a9 6onee TEMHbIX TOYEK Mepa NPUHaANEXHOCTM Bbille)

Figure 2. Graph of pairs of values of predicted KP!I (horizontally)
and real KPI (vertically) for the points of the second range of the integral
indicator of competencies, the measures of belonging to this range are marked
in color (for darker points, the measure of belonging is higher)

Tabnuvua 1. OnTUManbHbie BECOBblE MHOXUTENN UHTEerpanbHOro NnoKkasartensa

Table 1. Optimal weight multipliers of the integral indicator

J w, J w, J w, J w,

1 0,35 11 2,82 21 2,14 31 -0,69
2 1,33 12 -0,36 22 -1,3 32 2,19
3 -1,6 13 0,77 23 1,28 33 —1,45
4 1,59 14 1,38 24 -0,57 34 -2,09
5 -1,9 15 -1,14 25 1,07 35 1,77
6 0,93 16 1,12 26 0,42 36 -0,98
7 1,37 17 1,63 27 0,70 37 0,37
8 -1,02 18 3,81 28 -0,37 38 1,49
9 0,0036 19 2,67 29 4,99

10 3,06 20 0,98 30 0,75
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HuTepecHbIM 3TO HAOMIONCHUE SIBIISCT-
s IO TOH MPUYUHE, YTO 3TO TOBOPUT O TOM,
YTO YeM BEITIE KOMIIETCHIIMN COTPYIHHU-
Ka, CBSI3aHHBIC C TNIYOMHHBIM ITOTPYKEHHE
B chepy AEATeNbHOCTH, TEM HUKE BEPOST-
HocTh noctikenus KPI. Onna u3 rumore3
3akiodaeTcs B ToM, 4to MHorue KPI dop-
MHUpyeTCs B aOCyp/AHOH MOCTaHOBKE, a pac-
MMOJI0KEHHOCTh K Pe(PIICKCUN COKpAIaeT
BpeMs Ha UX BBINOJHEHUE, YTO TPUBOAUT
K BBIrOpaHuto U Hegoctmxennto KPIL.

B Tabn. 2 nmpuBoasTCs 3HaYEHUS KO-
3 PUITMEHTOB PErpeCcCUOHHON 3aBUCH-
Moctu KPI oT BeIrOpaHus st pa3HbIX
KaTeTOpHil MHTETPaJbHOTO MMOKa3aTes
KOMITETEHITHH.

KauecTBO perpeccuoHHBIX MozeneH,
MOCTPOCHHBIX JUISI KaXKIOW KaTeropyuu HH-
TErpajJbHOrO MOKa3aTeNsi KOMIIETEHTHOCTH,
OIICHUBAJIOCH CKOPPEKTHPOBAHHBIM KOA(-
(UIMEHTOM JIeTepPMUHAIINH, F-KpUTEpUEM

Ouriepa 1 OLEHKaMU 3HAYUMOCTH K03 du-
IIUCHTOB PETPECCHH.

Pesynprare! mpuseneHs! B Tabm. 3. Bee
k03¢ punrenTs! 3HauMMBI Ha ypoBHE 0,002,
3a HCKIoYeHneM Koddduumenta W, na 3, 4
MHTEpBaax, kodpduuuenra W, Ha 1 un-
TepBajie. AHaIM3 0CTaTKOB Mojeseil Me-
TonoM bpoiia — ITarana nokasan oTcyT-
CTBHUE I'eTePOCKEACTUYHOCTH Ha YPOBHE
sgaunmMoctu 0,05.

[TpoBepka HaIMYMS aHOMAJIBHBIX 3HA-
YEeHUH, T. €. BEIOPOCOB, CMEIAIOIINX OLIEH-
K1 KO3(QQHULHUEHTOB perpeccuu, NpOBOAHU-
Jach C UCTONB30BaHueM paccTosiHus Kyka
(Cook’s distance). Onenka 3¢ dexra oT yaa-
JICHVS OTHOTO (paccMaTpruBaeMoro) HabIIro-
JICHUS TTOKa3asia HaIu4IHue He Ooyiee ABYX
BBIOPOCOB B HECKOJILKUX OCTPOEHHBIX MO-
JeNsiX. YoaneHue COOTBETCTBYIOMIMX TO-
YeK T03BOJIWIIO TTOCTPOUTH MOJEIH C OT-
CYTCTBHEM BBIOPOCOB.

Tabnuua 2. KoagduumeHTbl perpeccuoHHomn 3asucumocTtu KPI oT nokasartenen
BbIrOPaHUs A151 Pa3HbIX KATEroOpvi MHTErpasibHOro NOKa3aTesns KOMNeTeHLUI

Table 2. Coefficients of regression dependence of KPI on burnout indicators for
different categories of the integral indicator of competencies

s
i 1 2 3 4 5 6
w, 13 9 18 22 1 40
W, 0,24 0,21 0,11 0,09 0,36 0,35
w, 0,22 0,25 0,24 0,29 0,30 0,29
W, 0,0063 0,14 0,19 0,27 0,33 0,16

Tabnuua 3. Kputepuum KayecTsa perpeccuoHHbIX Moaenen

Table 3. Quality criteria for regression models

[TapameTp
1 2 3 4 5 6
R? 0,748 0,775 0,648 0,695 0,698 0,711
F 31,63 68,90 37,00 41,72 50,24 24,84
Prob (F) 2,4-10°1 91072 1,810 2,410t 1,7-101 8,4:10°8
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MOo:XHO 3aMETUTh, YTO AJISl pa3IUYHBIX
KaTerOpHil UHTETPAILHOTO MTOKA3aTeNs pas-
BHUTHSI KOMIICTCHITMIA HAOIIOAACTCSI pa3Has
3aBucuMocTh KPI OT BeIropanusi: BeCOBbIE
K03 GUIMEHTEI /| HMEIOT CyNIECTBEHHO
OTJIMYAIOIINECS 3HAUCHUS AJI PA3HBIX Ka-
TETOPUil.

YuuteiBas JaHHBIE Ta0d. 2, MOXKHO
3aMETHTh, YTO B pamMKaxX KaXOW BBIJC-
JICHHOW KaTeropyuu BIUSHHE MOKa3aTeseH,
XapaKTEPU3YIOUINX BBITOPAHUE COTPYI-
HUKa (YIOBIETBOPEHHOCTH, BOBJICUYCH-
HOCTb, JIOSJIBHOCTH), OTin4aeTcs. Tak, Ha-
MpUMep, Ha TPYNITY, KOTOpas OTHOCUTCS
K KaTeTOPHUH C CaMbIM HU3KHM 3HA4YCHU-
€M UHTErpAJIbHOTO MMOKA3aTeNsl pa3BUTUA
KOMIIETEHIIMM, TPAKTUYECKH HE OKA3bI-
BaeT BIUSHUS MOKA3ATENb JIOSUIBHOCTH.
OpnHako ¢ poCTOM HMHTErPaJbHOTO MOKa3a-
Tens (BIUIOTH J0 S5-i KaTeropuu) MpOUCXO-
JIUT POCT BIUSHUS TTOKA3aTEIIS JIOSITHHOCTH.

3TO TOBOPHUT O TOM, YTO OAHOH M3 MO-
TUBALMOHHBIX NpU4MH AocTiwxkeHus KPI co-
TPYIHHUKOM SIBIIICTCS JIOSUIbHOE OTHOLICHUE
K KOMIIAHWH, B KOTOpO#i OH padotaet. [Ipu
9TOM JIs 6-i1 KaTeTOPUH OTMEYAETCSI CaMOe
0oJIBIIIOE BIMSIHUE CBOOOAHOTO YjIeHa, YTO
TOBOPHT O TOM, YTO HEOOXOJMMO JIOTIOTHH-
TEJBHO UCCIIeIOBaTh (DaKTOPHI, OKAa3hIBAIO-
LI1€ BIUSHUE HA TIPOU3BOAUTEIBHOCTD TPY-
Jla COTPYAHHUKOB JUIsI KATETOPUU C CAMBIM
0OJIBIIMMU 3HAYCHUSIMUA UHTETPATHHBIX T10-
KazareJsiel pa3BUTHSI KOMIIETEHIIUH.

BriuuciauM kBajapaTHBIH KOPEHbB
13 CPETHEB3BEIICHHOTO (C HEYETKUMHU Me-
pamMu MIPUHAJISKHOCTH) KBaJpaTa OTKIIO-
HeHus mozaenbpHoro 3HaueHus KPI ot pe-
anbHOrOo, 0€3 yueTa BBITOPAHHUS H C €r0
yaetoM. J{s1 Momenn MHOYKECTBEHHOM JTH-
HEHOM perpeccuu, B KOTOPOW HE3aBUCH-
MBIMHU MEPEMEHHBIMU SIBJISIOTCS TOJBKO
3HAYEHUS] KOMIIETEHIIVIA, YKa3aHHas OIIHO-
Ka coctaBuia §8,8. JlJisi MOCTPOCHHOM He-
YETKOM MOJIEJIM MHOXKECTBEHHON KyCOUHO-
TTOCTOSTHHOU PErpecCry ¢ KOPPEKITUEH TTpH
TMOMOIIIM MHOXXECTBEHHOU JIMHEUHOMN pe-
rpeccud (B 3aBHCHMOCTH OT TIOKa3aresen

BBITOPAHUS) HA KaXKJOM W3 UHTEPBAJIOB
KOMIICTEHIIMH MOJTyYeHa CPETHEKBAIpaTHY-
Has ommobka 5,4, OTMeTHM, 9TO TIPH YBEIIH-
YEHUHW YUCiIa WHTEPBAIOB 10 S = 7 ommob-
Ka cocraBuia 5,5. [loBeIllIeHHE OLIMOKH
C YBEITMYCHUEM YHUCIIa UHTEPBAIOB MOXKET
OBITh CBSI3aHO C YYE€TOM HEYSTKOCTH B OII-
TUMHU3HPYEMOH (QyHKINH.

[IpencraBnenHas MOJEIb MO3BOISET
MOTYYUTh HH(OPMAIIHIO O HEPABHOMEPHOM
pa3feneHny UCCIIEAYEeMBIX JaHHBIX Ha Ka-
TETOPUU 10 UHTETPATLHOMY TTOKa3aTEeIto
KOMITETCHIIHI, YTO MO3BOJSCT U3Yy4YUTh
BJIMSIHUAC BBITOPAHUSI HA PE3YJIBTaTUBHOCTh
B paMKax OTAEIbHBIX KaTeropuil. Takum
obpasom, 3Ta mporeaypa ymnporiaer pabdo-
Ty C JAaHHBIMU 32 CYET HEUETKOH Ki1accudu-
Kalliu COTPYIHUKOB I10 MPUHAIIC)KHOCTH
K KaTeTOPHSM KOMIICTCHIIUN. A TIOCKOJIBKY
KOMTICTEHIIUH SBJISIFOTCS 00JI€e CTaTUYHBIM
(hakTOpOM, UeM BBITOPAHHUE, TO JJIS KAXKIOH
W3 KaTeropuii MOTYT OBITh BEIOPAHBI MEPO-
npusitus well-being, kotopeie Hanboee
MOJIXOJIST STUM COTPYIHUKAM.

5. 06cyxpexue

UccnenoBanne moareepxkaaet chop-
MYJTHPOBAaHHBIC B HAYYHBIX MCTOYHUKAX,
Hanpumep [8, 10], npeanonoxenus o He-
00X0IMMOCTH KaMHOPOBKY YPOBHS pa3BH-
THS KOMIIETEHIIUI COTPYIHUKA B 3aBUCUMO-
CTH OT €T0 CTEIICHU BHITOPAHUS (UeM BHIIIIC
CTETICHb BBITOPAHUS COTPYIHUKA, TEM 0OJTh-
IIe CHIKAETCS YPOBEHD pPeal3aIlii UMe-
FOIIUXCS KOMIIETEHIIMM €ro KOMIICTCHIIHH,
1 HaoOoport). CremoBaTenbHO, 3TO OKa3bl-
BaeT BIUSHHUE U HA MPOABMKECHHUE TIO JO-
CTIDKEHUIO I1eJIeBhIX 3HaueHui ero KPI.

Tak kak B paHee MMPOBEICHHBIX UCCTIe-
JOBaHUSX [3, 4] HE B TIOJTHOM Mepe YUNUTHI-
BAeTCsl HEPAaBHOMEPHOCTH BIIASHHS TEX FIIH
HHBIX KOMIETEeHUUNH Ha KoHKpeTHble KPI,
TO MPAKTUYECKU HEBO3MOXKHO OMPEICIUTD
Ha0Op KOMIETEHIUH, TpeOyoImuil pa3Bu-
THS B 3aBUCUMOCTH OT 1I€JIEBBLIX 3HAYCHUMI
KPI. B nipeyioxk€eHHOM UHCTPYMEHTE 3TO
HUBEIMPOBAHO aBTOPAMU 3a CYET HAXOXK-
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JICHHS ¥ UCTIOJIh30BaHUS BECOBBIX K03(h(hu-
[MEHTOB B MHTETPAJIbHOM ITOKAa3aTeNe pas3-
BUTUSI KOMIIETEHIINH.

Taxxe HHCTPYMEHT (PaKTUICCKH YUIH-
THIBAECT YPOBEHb PEAIA3AIMHN UMEIOIIUXCS
KOMIIETEHIIUH COTPYIHUKOM (a HE UX Te-
KYyILUI ypOBEHb pa3BUTHUS, Kak B [29, 31]),
Ha KOTOPYIO OKa3bIBA€T HEMOCPEICTBEH-
HOE BIIMSIHUE CTENEHb BhIropaHusi. [[aHHbIN
BOIIPOC peIIaeTcs 3a CUET pealiu3aluu
aBTOpPaMM ABYXA3TAlHOTO MOAXO0Ha, TIe
Ha MEPBOM ATare MOAEIUPYETCS BIUSIHUE
komrerenuui Ha KPI, a Ha BTopoMm 3tame
MIPOUCXOIUT KOPPEKTUPOBKA C YIETOM CTE-
TICHU BBITOPAHMUS.

Bo MHOTHX CyIIeCTBYIOMMX UCCIIENO-
BaHUsX, Harpumep [ 14, 16], 3arparuBaercs
BOMNPOC BIUSHUA BOBICUEHHOCTH, YIOBJIET-
BOPEHHOCTH U MPOYUX (PaKTOPOB BHY-
TPEHHETO W BHEIIHETO COCTOSHUS COTPY/I-
HHKA HA €T0 MPOU3BOIUTEIHLHOCTD TPY/IA.
3aMeTuM, YTO B JaHHOM MCCJIEAOBAHHUS MO-
Ka3aTeH COCTOSHUS COTPYAHHUKOB (Takue
KaK yJAOBJIETBOPEHHOCTb, BOBJIEYEHHOCTh
U JIOSUTBHOCTB) SIBJISIFOTCSI OCHOBHBIMU 3JIe-
MEHTaMHU OILICHKHU CTEMEHU BBITOPAHUS CO-
TPYITHHKA.

CTOHUT OTMETHTBH, YTO BOIIPOC yUeTa
HEOIIPEEICHHOCTE!, BBI3BAHHBIX BHICOKHM
YPOBHEM CYOBEKTUBHOCTH OIEHKH KOMIIE-
TEHIUH, BRITOPAHUS U TIp., B COBPEMEHHBIX
UCCIICZIOBaHUSX U3yueH cinabo. [Ipu atom
B paMKaxX JaHHOH paboTHI CyIIEeCTBYIO-
1[M€ HEOMNPEICICHHOCTH MIPU OLIEHKE BIIH-
SIHUSI KOMITETEHLIMH coTpyaHuKa Ha ero KPI
YUTEHBI 33 CUET UCTIONb30BAHUS HEUETKOM
ONTUMAJBHOHN KJIaCCU(UKAITUH.

TakuMm 00pa3oM, yUHUTHIBAS MOJTYYCH-
HBIE PE3YyIbTAaThl M UX IMOATBEPKICHUE
JKCIIepTaMu U3 chepsl YIIpaBICHUS TIep-
COHAJIOM OpraHu3alnui, MPUHUMaBIINX
y4acTue B OIPOCE, MOKHO CHIE€TAaTh BHIBOJ
0 TOM, YTO MPEJI0KEHHAas: MOJENb SBIIS-
eTcsi pabo4YrM UHCTPYMEHTOM, MO3BOJIS-
FOIIIM Ha OCHOBE HEYETKOW Kiraccupuka-
LIUU COTPYAHUKOB IO YPOBHSIM Pa3BUTHUSA
X KOMIIETEHUUU MPOrHO3UPOBATH AOCTHU-

skerue corpynnukamu KPI B 3aBucumoctu
OT BXOJIHBIX 3HAYEHUI KOMIIETEHIIUN U CTe-
meHu Beiropanus. CiaenoBarebHO, MOKHO
CUMTATh, YTO BBICKA3aHHAs TUIIOTE3a SIBJIS-
€TCs1 MOATBEPKICHHOM.

CTOUT 3aMETUTh, YTO CYIIECTBYET
psLA OrpaHUYCHHUH MCIOIB30BaHUS MPE-
JIO)KEHHOTO MHCTPYMEHTA B OpraHU3aIliu.
Tak, HanpuMep, HEOOXOaUMa JTOCTATOY-
Hasl 10 00beMy BBIOOpKA B CBSA3U C OOJIb-
LIUM KOJIMYECTBOM MapaMeTpPOB B MOJEIH.
Taroke st hopMUpPOBaHUS TAaHHOH BEIOOD-
KH HEOOXOIMMO TIPOBOJUTH MACIITA0HYIO
OIICHKY COTPYIHHUKOB I10 OIIEHKE MX KOMIIe-
TEHITUHN U CTETICHH BBITOPAHUS, UTO SIBIISCT-
sl JOCTaTOYHO pecypco3arparHeiM. Kpome
TOTO, B OpPTaHM3aINH JOJDKHA OBITH BHEZIPE-
Ha cucrema Performance Review, xoTopas
BKJIIOYAET MPO3PAYHYI0 CUCTEMY IIEJIETO-
JIaraHusl 7Sl KaXI0T0 COTPYIHUKA.

6. 3aknoueHue

B pamkax maHHOro uccieaoBaHHUS
MPEUIOKEH NHCTPYMEHT, (PYHKIIHOHATHHO
ONHCHIBAIOIIUM BIMSHHE 3HAUYCHUH KOM-
nereHuui corpyaauka Ha KPI ¢ yuetom
YPOBHS €T0 BBITOPAHUSL.

B xone BBIOIHEHHUS HUCCIETOBAHUS
OBLITM HUBEJHPOBAHBI HEAOCTATKH, BBISIB-
JICHHBIE B XOJI€ aHAJIM3a HAyYHOH JIUTEpa-
TYypbl: KOJIMYECTBEHHO ONMKUCAHO BIUAHUE
KOHKPETHBIX KOMIIETEHLINI COTPYIHUKOB
Ha goctwxkenue ux KPI ¢ yuetom BbIro-
paHus; 3a CYET UCTIOIB30BAHUS HEYETKO-
MHO>XECTBEHHOTI'O MOAXO0Ja YUYTEHBI CyIlle-
CTBYIOLIME HEONPEIEIEHHOCTH U PUCKU
NPU OLICHKE BIMAHUS KOMIIETEHLUUN CO-
TpYAHHMKA HA €T0 MPOU3BOJUTEIBHOCTD TPY-
Jla C y4€TOM BBITOpaHHUS.

I[TocTpoeHa onTuMuU3anMOHHAS MO-
Jlelib, Ha MIEPBOM 3Tale KOTOPOU MpPOU3-
BOJUTCS HeueTKasl Kiaccuukanus co-
TPYAHUKOB Ha KaTETOPHUHU 110 PAa3BUTHUIO UX
KOMIIETEHIIMW, Ha BTOPOM dTale Ajs Ka-
JKJIOW KaTeropur KOMIETEHTHOCTH C yue-
TOM MeEpHl NMPUHAICKHOCTH CyObeKTa
K KaTeropusiM CTPOUTCSA SKOHOMETpHUYE-
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ckas mozens 3apucuMoct KPI ot mokaza-
TeJel BRITOpaHus COTPYIHUKOB.

B Monenu onpeneinsieTcs HHTErpab-
HBIM TOKAa3aTesb Pa3BUTHUs KOMIIETEHIINN
C ONTHUMAaJILHBIMH BECOBBIMHU KO3 (DHUITHEH-
TaMHU U HaXOAMTCA ONTHMAIIBLHOE paszelie-
HUE€ MHO)KECTBA 3HAUYEHUH WHTETPaIbHOTO
roKasaressi Ha HepaBHOMEpPHBIE TI0 pa3Me-
py xareropun. Kaxxnplil kitacc xapakrepu-
3yeTcs oxujaeMbiM 3HaueHruem KPI.

Pazpaboran unciIeHHBIH METOI HAXOXK-
JICHUsl ONTHUMAaJIbHBIX 3HAUEHUH mapame-
TPOB MOJEJH: BECOBBIX K03(pHuLHeHTOB
HHTETPAJIHLHOTO NTOKA3aTeNs], YKa3bIBaIOIINX
BIIMSIHAE KaKJOW KOMIETEHIIMN Ha WHTE-
rpajibHbIM MOKa3aTesb, U TPaHUL UHTEP-
BaJIOB KaTETOpUI.

[Ipennoxennas Mozpens obnagaeT Teo-
peTnyecKoi 3HaUMMOCTBIO, T.K. TTO3BOJISIET
MOCTPOUTh HEYETKYIO ONTHUMAIbHYIO Kilac-
CU(QHKAIMIO COTPYHHKOB IO YPOBHIO pa3-
BUTHSI KOMIIETEHIINI U UIS Ka)KIOH KaTero-
PHUH HA OCHOBE PACIPEIETICHUS COTPYAHUKOB
o 3HayeHuto KPI nonreepauts u konuue-
CTBEHHO OLICHWUTH YTBEP)KAEHHE O BIMSHUU
BBITOPaHUs Ha UX Pe3yJBTaTUBHOCTb.

Heuerkas xnaccudukanus Hapsny
C MOCTPOCHUEM JJIsI KaXJOH KaTeropuu
SKOHOMETPUYECKUX MOZECINIEH, BO-IIEPBBIX,

Cn1coK ncnonb30BaHHbIX UCTOYHMUKOB

MO03BOJIAET CYIIECTBEHHO IMOBBICUTH Kade-
CTBO NIPOTHO3UPOBAHHUS PE3YyNBTaTUBHO-
CTH COTPYOHHUKOB M, BO-BTOPBIX, MOKA3bI-
BAacT 3HAUYUTENBHOE OTINYNE CHUIIBI BIHSHUSA
KaXZI0T0 M3 I0Ka3aTeeil Beropanus (J10-
SUIBHOCTb, BOBJICUEHHOCTb, YAOBIETBOPEH-
HOCTB) Ha JJOCTM)KEHHE 11E€JIEBbIX 3HAYEHUH
KPI B 3aBHCHMOCTH OT YPOBHSI KOMIIETEHT-
HOCTH COTPYIHHUKA.

[IpakTrueckol IEHHOCTHIO UCCIE0-
BaHUS SBISETCS BO3MOXKHOCTH IIPOTHO3H-
poBanus poctmxenns KPI corpynnukom
B 3aBUCHMOCTH OT €r0 BXOJIHBIX KOMIIE-
TEHIUI U YPOBHS BbITOpaHUs, 3HaUCHUS
KOTOPBIX MOXXHO TOJYYUTb, UCIIOIB3YS
CTaHJApTHBIE HHCTPYMEHTHI yIIPaBICHUS
nepcoHanoM, Harpumep omenky 360/180
rpagycoB, OIPOCH! U TIp.

IIpennokeHHbIN UHCTPYMEHT B IIPO-
JOJKEHUW MCCJIeI0BaHMS JISKET B OCHO-
BY MOJEJIH, TTO3BOJISIIONIEN HAXOAUTH OII-
TUMAJBHBIA TMOPTQETs MEPOMPUATHH
nporpammel well-being, kotopsie, ¢ on-
HOW CTOpPOHBI, OyIyT OKa3bIBaTh BIUSIHHE
Ha pa3BUTHE KOMIIETEHIUI COTPYIHUKOB,
a C JIpyroil — CHI)XaTh YPOBEHb UX BBITO-
paHMs ¥ TEM CaMbIM CITOCOOCTBOBATh MaK-
CUMAaJIbHOMY MPOABMKEHHIO O TOCTHIKE-
HUIO 1eJIeBbIX 3HaueHuit KPI.
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Abstract. The study was conducted as part of a current task of studying factors in the

development of an organization's human capital that have a direct or indirect impact on

employee productivity. The set of such factors includes indicators of the level of devel-
opment of competencies and the degree of burnout of the individual. The work aims to

develop economic and mathematical tools that would quantitatively describe the impact
of employee competency values on their key performance indicators (KPIs), taking into

account the level of burnout determined by the values of loyalty, involvement, and sat-
isfaction. To achieve this goal, a hypothesis is put forward about the possibility of con-
structing a tool that makes it possible, based on a fuzzy classification of employees by

level of competency development, to construct functional dependencies of KPIs on burn-
out indicators for each category. The initial data used were the results of a self-assess-
ment of competencies and burnout of employees, mainly working in the areas of IT and

HR in seven large Russian companies, calibrated by the immediate supervisors of the re-
spondents, and the actual values of their KPIs. The work proposes an approach that in-
cludes two stages. As the first step, a fuzzy model is built that makes it possible, based

on a weighted integral indicator of competency development with optimal weighting co-
efficients, to divide the range of values of the integral indicator into categories of une-
ven size, with the help of which it is possible to predict the achievement of KPIs. As the

second step, an econometric model of the dependence of KPI on employee burnout in-
dicators was built using the weighted least squares method to explain the dispersion of
KPI values of employees belonging to individual competency categories in a fuzzy for-
mulation, around the expected KPI value. The proposed tool will make it possible to pre-
dict the achievement of KPIs by employees depending on the input values of competen-
cies and the level of burnout. In the future, this will make it possible to form an optimal

portfolio of well-being program activities that will influence the development of employ-
ee competencies and reduce their level of burnout, and, therefore, contribute to the max-
imum progress in achieving target KPI values.

Key words: competency; key performance indicator; burnout process; well-being pro-
gram; multiple piecewise constant regression; fuzzy set approach.
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