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ECONOMIC THEORY
THE EXCHANGE BANKS OF R. OWEN AND THE PEOPLE’S BANK
OF P.-ZH. PROUDHON FROM THE POINT OF VIEW OF THEORY
OF NON-FINANCIAL ECONOMY
© 2021 Budovich Yuliya Ivanovna
Doctor of Economics, professor of the Department of economic theory
Financial University under the Government of the Russian Federation, Moscow, Russia
E-mail: JBudovich@fa.ru
© 2021 Budovich Margarita Sergeevna
Ph. D., associate professor of the Department of economic theory
Financial University under the Government of the Russian Federation, Moscow, Russia
E-mail: MSBudovich@fa.ru
The article is devoted to the analysis of the essence of the payment and credit systems of the Exchange
banks of R. Owen and the People’s Bank of P.-Zh. Proudhon. On the basis of comparison with modern
networks of direct multilateral exchange, it is proved that the corresponding payment and credit systems
are non-financial and, therefore, more effective than the banknote payment and credit systems of that era,
refutes the traditional idea that the abolition of money in a spontaneous economy is impossible, as well as
that the introduction of commodity exchange networks of R. Owen and P.-Zh. Proudhon meant replacing
some intermediaries in the commodity exchange (banknotes) with others (labor stamps, circulation
tickets). It is shown that the means of circulation in their non-monetary commodity exchange systems
were the goods themselves, transferred to society.
Keywords: non-financial economy, payment and credit system, Owen exchange banks, Proudhon People’s
Bank, direct multilateral commodity exchange.

SOCIO-ECONOMIC IDEALS OF SOCIALISTS AND COMMUNISTS IN THE PART
OF THE PAYMENT AND CREDIT SYSTEM AND THEIR ACHIEVABILITY
© 2021 Lebedev Konstantin Nikolaevich
Doctor of Economics, professor of the Department of economic theory
Financial University under the Government of the Russian Federation, Moscow, Russia
E-mail: KNLebedev@fa.ru
From the point of view of the theory of non-financial economy, the article substantiates the possibility of
transition from banking commodity exchange to direct commodity exchange on the scale of the economies
of countries already in the conditions of a spontaneous economy, both with the previous banknote and
modern non-cash money circulation. For this, the commodity exchange functions of the payment and
credit systems, their operators, the conditions of their activity in banking and direct commodity exchange
are considered, the benefits from the transition to direct exchange are shown for both the participants of
the exchange and for external operators of the payment and credit system. It is proved that in the USSR by
the mid‑1950s the banking system functioned, which had lost its financial character, and the country was
close to the complete abolition of the banking system, but this was prevented by the following after the
death of I. V. Stalin in 1953, the refusal to further improve the system of centralized management of the
economy and a course taken for its consistent dismantling.
Keywords: non-financial economy, functions of the payment system, functions of the credit system, direct
multilateral commodity exchange, economy without banks.
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ON THE ISSUE OF USING THE BASIC PRINCIPLES OF FORESIGHT
TO SOLVE THE CURRENT PROBLEMS OF PUBLIC HEALTH
© 2021 Sterlikov Fyodor Pavlivich
graduate student MGUTU, chief specialist
Research Institute of health organization and medical management
of the Moscow Department of health, Moscow, Russia
E-mail: niiozmm@zdrav.mos.ru
© 2021 Sterlikov Fyodor Fyodorovich
Doctor of Economics, Professor,
Laureate of the government of the Russian Federation prize in science and technology
Moscow state University of technology and management named after K. G. Razumovsky
(First Cossack University), Moscow, Russia
Moscow, ul. Zemlyanoy Val, d. 73 E-mail: OET2004@yandex.ru
The possibilities of using the basic principles of foresight for organizational and methodological
information necessary for making operational and long-term decisions at all levels are Investigated.
Keywords: foresight, Delphi method, technologically oriented Foresight, forecasting the future for the whole
society

FORMATION OF DECENTRALIZED FINANCIAL INSTITUTIONS AS AN
ALTERNATIVE TO CREDIT AND FINANCIAL ORGANIZATIONS
© 2021 Fomin Dmitry Aleksandrovich
Post-graduate student of the Department of Economic Theory
Financial University under the Government of the Russian Federation, Moscow, Russia
E-mail: fomin.lopukhin@gmail.com
The crisis of 2020 attracted new investors to enter the cryptocurrency market. It resulted in a fast
development of new sphere called decentralized finance, which provide financial services and has potential
to compete with traditional financial institutions like banks, escrow agents and other. The article examines
functions of decentralized institutions and reasons that bring capital inflows to a new industry.
Keywords: blockchain, decentralization, smart-contract, cryptocurrency, crypto exchange, token, bank,
finance.
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INTERPRETATION OF INCOME AS AN ECONOMIC CATEGORY
© 2021 Yangirova Elena Irekovna
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The article traces the transformation of the interpretation of income as an economic category in
historical retrospect. The main approaches to the interpretation of income in the works of domestic and
foreign researchers, formed under the influence of political, socio-economic views of the existing system,
are highlighted. The author’s interpretation of income is proposed.
Keywords: income, goods, consumption, profit, society, factors of production, assets
References
1.
2.

3.
4.

5.
6.

7.
8.
9.

10.
11.

12.

13.
14.
15.

Anikin A. V. The youth of science. Life and ideas of thinkers-economists before Marx [Юность науки. Жизнь и
идеи мыслителей-экономистов до Маркса]. Ed. 2‑e, dop. i pererabot. — M.: Politizdat, 1975. — 384 p.
Arthashastra or the science of politics. Translated from Sanskrit [Артхашастра или наука политики. Перевод с
санскрита]/ podg. V. I. Kalyanov. — Moscow, Leningrad: Publishing House of the Academy of Sciences of the USSR,
1959. — 798 p.
Bulatov A. S. Economy [Экономика] [Electronic resource]: electronic library of the Gumer. — Access mode: https://
www.gumer.info/bibliotek_Buks/Econom/economika /28.php [accessed 13.03.2021].
Brutskus B. D. Socialist economy. Theoretical thoughts about the Russian experience [Социалистическое хозяйство. Теоретические мысли по поводу русского опыта] [Electronic resource]. — Access mode: http://ek-lit.
narod.ru/brut007.htm [accessed 13.03.2021].
Valras L. Elements of pure political economy [Элементы чистой политической экономии]. — Moscow: Izograf,
2000. — 448 p.
Veblen T. B. Engineers and the price system [Инженеры и ценовая система] / trans. from the English of I. Koshkina;
under the scientific editorship of A. Smirnova; Nats. research. Higher School of Economics Univ., Moscow:
Publishing House of the Higher School of Economics, 2018. — 112 p.
Vechkanov G. S. Economic theory [Экономическая теория]: Textbook for universities. 3rd ed. Third-generation
standard. — St. Petersburg: Piter, 2011. — 512 p.
Eliseeva E.L., Ronshina N. I. History of Economic Studies: lecture notes [История экономических учений:
конспект лекций]. — M.: Eksmo, 2008. — 159 p.
The history of economic studies: a textbook for students studying in economic specialties [История экономических учений: учебник для студентов, обучающихся по экономическим специальностям] / ed. by A. N. Markova,
Yu. K. Fedulov. — 2nd ed., reprint. and add. — M.: UNITY-DANA, 2015. — 471 p.
Katon M. P. Agriculture [Земледелие] [transl. and comment. M. E. Sergeenko]. — S.-P.: Nauka, 2008. — 221 p.
Keins Dzh. M. The general theory of employment, interest and money [Общая теория занятости, процента
и денег] [introduction by Prof. I. G. Blumin; translated from English by Prof. N. N. Lyubimov] — Moscow: State
Publishing House of Foreign Literature, 1948. — 399 p.
Kene F., Tyurgo A. R. Zh., Dyupon de Nemur P. S. Physiocrats. Selected economic works [Физиократы. Избранные экономические произведения]/ F. Kene, A. R. Zh. Tyurgo, P. S. Dyupon de Nemur; [preface by P. N. Klyukin;
translated from French, English, German.]- Moscow: Eksmo, 2008. — 1200 p.
Classics of economic Thought: Essays [Классика экономической мысли: Сочинения]. — M.: Publishing house
EKSMO-Press, 2000. — 896 p.
Krizhanich Yu. Politics [Политика] [transl. and commentary by A. L. Goldberg; ed. akad. M. N. Tikhomirova].— M.:
Nauka, 1965. — 736 p.
Lenin V. I. Complete collection of works. Volume 3. The development of capitalism in Russia [Полное собрание
сочинений. Том 3. Развитие капитализма в России] /V.I. Lenin — «Public Domain» — (Complete works in 55
volumes). — 492 p.

282

Economic Sciences

•

2021

•

№ 3 (196)

16. Marks K. G. Kapital. Critique of Political Economy. Volume one. Book I: the process of capital production [Критика политической экономии. Том первый. Книга I: процесс производства капитала]; Per. I. I. Stepanov-
Skvortsova — M.: Gospolitizdat 1952. — 794 p.
17. Nait F. Kh. Risk, uncertainty and profit [Риск, неопределенность и прибыль]/ Trans. from English-M.: Delo,
2003. — 360 p.
18. Necheukhina N. S. Teoreticheskie podkhody k formirovaniyu i izmereniyu dokhoda /Necheukhina N.S., Mustafina
O. V. // Mezhdunarodnyi bukhgalterskii uchet. — Moskva, 2015. — № 31 (373). — s. 2–11.
19. Fundamentals of economic science [Основы экономической науки]/ A. Marshall; [Preface by Dzh. M. Keins;
translated from English by V. I. Bomkin, V. T. Rysin, R. I. Stolper] — Moscow: Eksmo, 2007. — 832 p.
20. Pigu A. Economic theory of welfare [Экономическая теория благосостояния], T. I. Trans. from English — M.:
Progress, 1985. — 512 p.
21. Pigu A. Economic theory of welfare [Экономическая теория благосостояния], vol. II. Trans. from English — M.:
Progress, 1985. — 389 p.
22. Pokidchenko M.G., Chaplygina I. G. History of economic studies [История экономических учений]: Textbook. —
M.: INFRA-M, 2008. — 271 p.
23. The purchasing power of money [Покупательная сила денег]/ I. Fischer; [ed. and with a preface by prof.
V. Ya. Zheleznov; per. from the American edition of K. G. Fokin] — M.: Financial Publishing House of the NKF of
the USSR, 1926. — 402 p.
24. Raizberg B. A. Dictionary of modern economic terms [Словарь современных экономических терминов] /
B. A. Raizberg, L. Sh. Lozovsky. — 4th ed. — Moscow: Iris-press, 2008. — 480 p.
25. Samuelson Pol A. Economics [Экономика]: Textbook, In short. Translated from the English — Sevastopol: Akhtiar,
1995. — 384 p.
26. Samuelson, Pol E., Nordkhaus, Vilyam D. Economics [Экономика], 18th edition; Translated from English — Moscow:
I. D. Williams LLC, 2007. — 1360 p.
27. Dictionary-reference: economy, foreign trade, exhibitions [Словарь-справочник: экономика, внешняя торговля, выставки] /author-comp. P. A. Koshel; under the general editorship of V. L. Malkevich.— M.: O-vo, lit. heritage,
2012. — 344 p.
28. Fridman M., Fridman R. Freedom to choose: Our position [Свобода выбирать: Наша позиция] / Trans. from
English. M.: New publishing house, 2007. — 356 p.
29. Khiks Dzh.R. Cost and capital [Стоимость и капитал]: Trans. from English/ General Ed. and the introductory
article of R. M. Entova — M.: Publishing group «Progress», 1993. — 488 p.
30. Chernyshevsky N. G. Essays in 2 vols [Сочинения в 2‑х т.]. T. 2 /AN SSSR. In-t of Philosophy; Ed.: M. B. Mitin (prev.);
Ed. ed. I. K. Pantin; Comp. and author’s note by L. V. Polyakov — M.: Mysl, 1987. — 687 p.
31. Economic theory. Microeconomics‑1,2: Textbook [Экономическая теория. Микроэкономика‑1,2: Учебник]/ Under the general editorship of the Honored Scientist of the Russian Federation, Professor, Doctor of
Economics G. P. Zhuravleva. — 6th ed., ispr. and add. — M.: Publishing and Trading Corporation «Dashkov and Kо»,
2014. — 934 p.
32. Yadgarov Ya. S. History of economic studies: Textbook [История экономических учений: Учебник]. — 4th ed.,
reprint. and add. — M.: INFRA-M, 2009. — 480 p.
33. Swift Z. Managing the Effects of Tax Expenditures on National Budgets. World Bank Policy Research Working Paper
No. 3927. May 2006. P. 3

Economic Sciences

•

2021

•

№ 3 (196)

283

THE SVENSSON METHOD FOR THE YIELD CURVE SMOOTHING
© 2021 Davkaraev Sultan Arturovich
Student of International Finance (Master)
Financial University under the Government of the Russian Federation, Moscow, Russia
E-mail: sult-good@mail.ru
This paper focuses on the theoretical basis of constructing zero-coupon yield curve using the Nelson-
Siegel-Svensson method. The Russian Government Bonds are taken as an example for constructing the
curve.
Keywords: The Nelson-Siegel curve, the Svensson curve, zero-coupon yield curve, bonds, spot-rate, forwardrate.
The term structure represents the relationship
between the interest rates of zero-coupon bonds
and their maturities [1]. The information regarding
the term structure is important for the monetary
policy and, as it contains the expectations about
the future inflation and the interest rates. Also, it
is useful for the individual investors and different
financial institutions, such as banks, hedge funds
and pension funds. In the case of the Central
Banks, the term structure approach is adopted
almost every country in the world (with different
methods of calculating). In principle, it gives more
precise information regarding the interest rates and
provides the cross-country comparability of the
results. In the case of the financial institutions, the
term structure is used, for example, in determining
the cost of capital for the valuation purposes [2].
The reason of using the term-structure rate, instead
of the yield to maturity of the government bonds, is
due to the nature of these two concepts. The yield
to maturity is the “average” rate of different spot
rates which depend on the date of the cash-inflows
[3]. The price of the bond with coupon payments
can be expressed from the yield to maturity point
as follows:

situation, when they are identical is if the constant
discount rate applies to all maturities, i. e. when the
horizontal term structure exists. When the interest
rates have a positive slope (the higher the maturity,
the higher the rate), they are underestimated by the
yield curve. Otherwise, if the term structure has a
negative slope it is overestimated by the curve. A
graph (see Figure 1) illustrates the yield to maturity
and the term structure for German government
bonds for October 1996.
While the yield curve can be expressed directly,
if the bond price and payments are known, the
term structure is not that obvious. Government
can issue some zero-coupon bonds and the quoted
yield in a such case is already the recommended
interest rate. However, in most cases there are only
few zero-coupon bonds. That means, that the term
structure should be calculated manually given the
information of the issuance (price, yield, maturity
date).
A lot of significant research has been made in
order to find the best-fit model to extract the interest
rates. Therefore, there are different techniques for
the estimating the theoretical interest rates. Such
models can be broadly categorized into parametric
and spline-based methods, where the trade-off
𝐶𝐶
𝐶𝐶
𝐶𝐶
𝑁𝑁
𝑃𝑃 =
+
+⋯+
+
 between the flexibility associated with the fitting
2
𝑛𝑛
(1 + 𝑦𝑦) (1 + 𝑦𝑦)
(1 + 𝑦𝑦)
(1 + 𝑦𝑦)𝑛𝑛 to the yield curve and the smoothness of the curve
𝑛𝑛
𝐶𝐶
𝑁𝑁
exists [5]. The idea behind the parametric approach
=∑
+
𝑛𝑛
(1 + 𝑦𝑦)𝑛𝑛
(1) is the presence of a single function, that defines the
1 (1 + 𝑦𝑦)
term structure on the entire maturity period with
C and N in the formula (1) are the coupon and special parameters. Spline-based models, in its turn,
nominal price of the bond respectively. The yield in specifies not the single fixed function, that suits all
the denominator represents the average interest rate maturities, but the so-called the “spline function”,
for different maturity dates. In practice, the yield is where the individual segments are jointed smoothly
used when the bond is quoted by the Central Banks, at the special knot-points. The Table 1 shows the
as it is easy to interpret. Nevertheless, the yield curve approaches, that are used across different countries
almost never equals to the interest rate. The only in order to estimate the term structure.
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Figure
1. Comparisonofofthe
theyield
yield curve
rates
of Germany
[4] [4]
Figure
1. Comparison
curveand
andthe
theinterest
interest
rates
of Germany

Table 1. The term structure estimation methods in different countries [5].
Central bank

Estimation method

Minimised error

Adjustments for tax
distortions

Relevant maturity
spectrum

Belgium

Svensson or Nelson-
Siegel

Weighted prices

No

Couple of days to 16
years

Canada

Merrill Lynch
Exponential Spline

Weighted prices

Effectively by
excluding bonds

3 months to 30 years

Finland

Nelson-Siegel

Weighted prices

No

1 to 12 years

France

Svensson or Nelson-
Siegel

Weighted prices

No

Up to 10 years

Germany

Svensson

Yields

No

1 to 12 years

Italy

Nelson-Siegel

Weighted prices

No

Up to 30 years
1 to 10 years

Japan

Smoothing splines

Prices

Effectively by price
adjustments for bills

Norway

Svensson

Yields

No

Up to 10 years

Russia

Nelson-Siegel with
additional terms

Yields

No

2 months to 30 years

Spain

Svensson

Weighted prices

Yes

Up to 10 years

Sweden

Smoothing splines
and Svensson

Yields

No

Up to 10 years

Switzerland

Svensson

Yields

No

1 to 30 years

United Kingdom

VRP

Yields

No

Up to 30 years

Smoothing splines
(two curves)

Bills:
weighted prices
Bonds: prices

No

Up to 10 years

United States

*

* Variable penalty roughness approach is the “smoothing splines” type of approach implemented in the United
Kingdom in 1998.
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Commonly used Svensson method is in the
scope of this paper, because of the flexibility and the
level of “smoothness” it provides. This parametric
model and different variations of it are widely used
in the European countries as well as in Russia.
The Svensson method is often called a Nelson-
Siegel-Svensson approach, because it is a modified
version of the Nelson and Siegel model, which
captured the relationship between the forward
rates and the bond price data [6]:

−𝑚𝑚
−𝑚𝑚
𝑓𝑓𝑚𝑚 = 𝛽𝛽1 exp (
) + 𝛽𝛽2 exp (
)
𝜏𝜏1
𝜏𝜏1

(2)

In this equation (2) “m” denotes time to
maturity, β1, β2, τ1 are parameters that need to be
estimated. By integrating (2) over the interval [0, m]
and dividing by m, the following spot interest rate
or zero-coupon rate sm can be obtained:

−𝑚𝑚
1 − exp ( 𝜏𝜏 )
1
𝑠𝑠𝑚𝑚 = 𝛽𝛽0 + 𝛽𝛽1 (
)
𝑚𝑚
(𝜏𝜏 )
1
−𝑚𝑚
1 − exp ( 𝜏𝜏 )
−𝑚𝑚
1
+𝛽𝛽2 (
− exp (
))
𝑚𝑚
𝜏𝜏1
( )
𝜏𝜏1
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The term structure is calculated by the iterating
process through minimizing the sum of squared
residuals (RSS) between market yield-to-maturity
and theoretical value [8]. Iteration helps to find
the key beta and tau values which best apply to
one particular date. Then, the Svensson curve is
estimated by the formula for forward or spot rates
mentioned above.
For the Russian market the essential data can
be retrieved from Moscow exchange website (Table
2).
To minimize the square of difference between
actual and theoretical YTM, the Solver of Microsoft
Excel is used: Generalized Reduced Gradient (GRG)
nonlinear algorithm optimizes non-linear problems
such as extended Svensson function [10]. It goes
over all variation of parameters β and τ until the
error is minimized. After 5 runs of the Solver, the
following results for β and τ are obtained on the
date of 30/12/2020:

The limit of the spot rate with m approaching to
lim 𝑠𝑠𝑚𝑚 = 𝛽𝛽0 ; when m approaches to infinity
zero is 𝑚𝑚→
0
Table 3. Parameters β and τ
the limit lim 𝑠𝑠𝑚𝑚 = 𝛽𝛽0 + 𝛽𝛽1 apply. Therefore, β0
𝑚𝑚→∞
as for the 30 December 2020
can be interpreted as long-term interest rate,
whereas β0 + β1 is the short-term rate. Parameters
β0
0.0683
τ1 and β2 do not have direct interpretation, though
β1
-0.0432
they impact the shape of the curve between
β2
-0.0000
mentioned limits. This approach, being a good
β3
-0.0599
approximation of the real interest rates, still does
0.2611
τ1
not reflect all possible shapes of the curve, which
1.0717
τ2
could be observed, for example, at times of great
market uncertainty. Bearing this in mind, Svensson
(1994) extended the model by adding one extra
It could be reasonably claimed, that based on β0,
term, which is often called the second “hump” [7]. the interest rate of a very distant future in Russia is
Two additional parameters τ2 and β3 were involved, 6.83%, while a static value of instantaneous interest
which gave a model more flexibility and precision. rate is 2.51% (β0 + β1). The short-term rate (β0 +
The extended instantaneous spot rate curve thus β1) can be compared with the overnight deposit
becomes:
rate, which has the value of 3.25% on the date of
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Table 2. Russian Government Bonds’ Yields on the 30 December 2020 [9].
Maturity date

Yield to maturity (%)

Maturity (years)

14/04/2021

3.53%

0.29

18/08/2021

4.05%

0.63

15/12/2021

4.17%

0.96

20/07/2022

4.28%

1.56

07/12/2022

4.37%

1.94

25/01/2023

4.43%

2.08

16/08/2023

4.81%

2.63

04/10/2023

4.77%

2.77

28/02/2024

4.93%

3.17

17/07/2024

5.06%

3.56

16/10/2024

5.10%

3.81

16/07/2025

5.37%

4.56

12/11/2025

5.35%

4.88

16/09/2026

5.51%

5.73

07/10/2026

5.53%

5.79

03/02/2027

5.56%

6.12

06/10/2027

5.72%

6.79

19/01/2028

5.72%

7.08

17/05/2028

5.80%

7.4

23/05/2029

5.82%

8.42

10/04/2030

5.91%

9.31

12/03/2031

6.03%

10.23

17/09/2031

6.03%

10.75

23/03/2033

6.30%

12.27

10/05/2034

6.36%

13.4

18/07/2035

6.44%

14.6

16/03/2039

6.46%

18.27

30/12/2020 [11]. Also, the long-term rate of 6.83% Exchange modified the Nelson-Siegel approach
can be compared with zero-coupon yield curve for in order to make the model more suitable for the
30‑year maturity bond calculated by the Moscow Russian market due to its inefficiency and liquidity
Exchange. They use the Nelson-Siegel method problems [12].
with the special correction factor. The rate is 6.96%,
In conclusion, the Nelson-
Siegel-
Svensson
which is slightly higher, than the calculated rate model seems to be a good estimation of the yield
in this paper. The Figure 2 represents the results curve. It fits data well, and the methodology
of the constructed Svensson curve and data points looks as a quite friendly and widely available tool
from the actual yields.
for the monetary policy institutions as well as
From the graph we can see, that the Svensson for the market players. The interpretation of the
curve fits the observed data and might be used in parameters of the model also seems to be adequate,
estimating term structure in the Russian market. especially comparing them to the market values.
However, there are differences in values between Despite the complexity of the Russian market, the
approach in this paper and the Moscow Exchange Svensson approach is still a suitable option for
methodology (Table 4).
evaluating the term structure.
It could be explained by the fact, that Moscow
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RUSSIA
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4,0%
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Russian Bonds' yield

Figure 2. Russian market and NSS yield curve (30 December 2020).

Figure 2. Russian market and NSS yield curve (30 December 2020).
Table 4. The difference between Svensson and Moscow Exchange methodology
Years

0.25

0.75

1

2

3

5

7

10

15

20

30

Svensson (%)

3.45

4.08

4.19

4.48

4.81

5.39

5.76

6.07

6.33

6.45

6.58

MoEX (%)

3.68

4.05

4.18

4.57

4.91

5.47

5.87

6.27

6.62

6.8

6.96
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ECONOMICS AND MANAGEMENT OF NATIONAL ECONOMY
DEVELOPMENT OF TOOLS FOR STRATEGIC MANAGEMENT
OF CLUSTER DEVELOPMENT IN THE REGION
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The article reveals the results of a study devoted to the development of tools for strategic management
of the development of regional innovation clusters. The relevance of the development of tools for strategic
management of cluster development is due to the fact that today cluster policy is one of the most
important areas of regulatory impact on the innovation processes of regional socio-economic systems.
Despite the presence of a large number of scientific and practical publications that reveal certain issues
of clustering of the regional economy, both the conceptual apparatus of cluster construction and the
methodological tools for managing the activities of regional innovation clusters need to be clarified and
developed. The object of the published research is the mechanisms of management, and the subject is the
processes of innovative cluster cooperation on the example of cluster formations in St. Petersburg. The
theoretical and methodological significance of the study is the development of the conceptual apparatus
of cluster construction with the use of an institutional approach, as well as the conceptual foundations
for the implementation of strategic management of cluster development. The practical significance of
the research is to develop the tools of expert assessments in relation to the analysis of cluster innovation
interaction within the framework of the institutional approach, along with the use of the method of
randomized summary indicators for the selection of objects of state support for cluster development, as well
as the subsequent joint application of the scenario approach and the method of hierarchy analysis in the
framework of the formation of regional innovation cluster development strategies. The article consistently
presents the results of the theoretical-methodological and organizational-practical stages obtained by
the author, reveals the key prerequisites that determined the nature of the organization and conduct of
the study. The analysis carried out by the author allowed us to justify the need to apply the provisions
of the institutional approach to the analysis of innovative cluster cooperation, as well as to develop a
fundamentally new algorithm for making strategic decisions in the field of managing the development
of regional innovation clusters. The scientific novelty of the published research should be considered the
development of tools for assessing the transaction costs of intra-cluster innovation cooperation and the
subsequent application of its results in combination with other methods to the formation of a strategy for
the development of cluster structures.
Keywords: cluster strategy, regional innovation clusters, expert assessments, innovation cooperation,
transaction costs, infrastructure links, institutional approach, cluster policy
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TO THE QUESTION ABOUT THE COMPONENTS OF SUSTAINABLE
DEVELOPMENT OF ENTERPRISES
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The key approaches to the structural characteristics of the sustainable development of enterprises
are considered. The results of the component analysis are presented, within which the components are
grouped by the frequency of allocation in the context of enterprises of various sizes and fields of activity.
The author’s point of view on the components of sustainable development, which transforms the traditional
triad into a tetrad, is substantiated.
Keywords: sustainable development, components, component analysis, triad, tetrad
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Changing of entrepreneurial business model structures, operating in economy crisis conditions, remains
one of the main modern research areas undertaken by theorists and practitioners in many countries. The
authors analyzed and assessed possible changes initiated by Russian business management.
The article presents the authors’ algorithm for business model changes, aimed at the restoration and
development of small and medium-size businesses, operating in crisis conditions.
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ENTREPRENEURIAL INNOVATION IN VIETNAM:
DIFFICULTIES AND SOLUTIONS
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Entrepreneurial innovation has become one of the most relevant topics in many countries in recent
years. In Vietnam, entrepreneurial innovation has been identified as the main factor that ensures the
success of enterprises. However, the indicators of entrepreneurial innovation in Vietnam still lag behind
those of many countries in the region, such as Singapore and Malaysia. In addition, Vietnam’s political
machinery did not actually create a strong push to launch activities. This article is devoted not only to
analyzing the current state of promoting entrepreneurial innovation in Vietnam, but also to identifying
problems related to entrepreneurial innovation in Vietnam. This article also offers solutions to promote
entrepreneurial innovation in Vietnam.
Keywords: Start-up, innovation, enterprise, economy.

MANAGING IMPACTS ON ENTERPRISE DIGITAL TRANSFORMATION
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The active phase of digitalization of management and production business processes over the past
five years has been developing in enterprises of various directions. Most of the enterprises provided
substantial funding for research, design and survey work, and the possible implementation of platform
systems for existing and new business processes. The crisis faced by enterprises in 2020, associated with
the coronavirus pandemic, made a significant contribution to the rapid prioritization of digital solutions.
The article discusses the main management decisions that led to the positive and negative dynamics of the
development of digital transformation in enterprises.
Keywords: digitalization, management decisions, digital transformation, crisis, coronavirus, management
processes, production processes, industrial enterprise.
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The article discusses the transformation and expansion of the field of application of the theory of
human capital, as well as its influence on the concept of human development and the course of many
modern socially significant processes. The article also analyzes data that establish the relationship and
interdependence of the influence of human capital on the positive dynamics of socio-economic processes
and the impact of the direction of development of socially significant processes on the formation and
development of human capital and human development.
Keywords: human capital, human development, social and economic processes, development, innovation,
knowledge, education.
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The article of the authors draws attention to the issue of assessing the quality of work of professors
and teachers of a higher educational institution in the conditions of distance learning. The object of the
study is all categories of faculty of higher educational institutions in the Russian Federation. The subject
of the study is the assessment of the quality of work of faculty in the conditions of distance learning and
increased uncertainty of the external environment. The theoretical and methodological significance of
the study is contained in the meaningful development of approaches to assessing the quality of work of
key employees of higher educational institutions. The practical and applied importance of the study is to
expand ideas about the human resources capabilities of higher educational institutions in the Russian
Federation. Separately, the results of the study can be used in practice to analyze a wide range of issues
related to the analysis of the higher education system in the Russian Federation.
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Keywords: Question, assessment, quality, staff, work, higher educational institution, condition, distance
learning.
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The article considers the role of the logistics approach in the management of the enterprise, the role of
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financial logistics at the present stage. The principles of financial logistics management are studied. The
paper offers an innovative approach to the management of corruption risks that may arise in the course of
the company’s activities. The solution of the identified problems is proposed to be solved with the help of
financial controlling.
Keywords: financial logistics, financial flow, risk management, innovative approach, financial controlling.

DEVELOPMENT OF E-COMMERCE IN THE WORLD ECONOMY
AND IN KAZAKHSTAN, TAKING INTO ACCOUNT THE COVID‑19 PANDEMIC
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This study assesses the global e-commerce performance and the growth rate of the leading countries
in this area. The prerequisites for the development of e-commerce in these countries are considered. Along
with considering the development of e-commerce around the world, this data is also compared with the
development of this industry in Kazakhstan. The reasons that restrain the timely growth of e-commerce in
Kazakhstan are clarified and ways to eliminate them are considered.
We also considered the impact of the COVID‑19 pandemic when examining the pace of e-commerce
development. Identified the state of e-commerce after the removal of restrictions associated with the
pandemic, and the reasons for its return to the previous pace of development.
These studies were conducted through comprehensive comparison and analysis of e-commerce data.
The study identified the reasons for Kazakhstan’s lag in this area, such as legal barriers and low rates
of infrastructure development required for e-commerce. By infrastructure, we mean the low quality of
delivery services, the complexity of the process of returning goods, and a high level of prices for delivery
services.
Keywords: E-commerce, delivery service, online shopping, pandemic, online shopper.
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The article is devoted to the analysis of the economic conditions for the functioning of medium and
small oil and gas companies in Russia — the sector of independent oil and gas production, in the context of
new conditions: the economic crisis, the pandemic, the terms of the OPEC + deal, as well as the problems
of tax practice and the possibilities of their further growth.
Keywords: Independent oil and gas companies, Subsoil user revenues, MET benefits, Budget revenues, New
tax system

EVALUATION THE EFFECTIVENESS THE PRODUCTION AND TECHNOLOGY
INFRASTRUCTURE OF INNOVATION ACTIVITY ON RUSSIAN TECHNOLOGY
PARKS AS EXAMPLE
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The presented article is concerned to analysis of efficiency of functionality of Russian technology parks.
The markers of development of Russian technology parks in dynamic, have been analyzed by authors. be
defined an existed method of evaluation the effectiveness the technology parks, highlighted a specialty of
this, pros and contra of this, offered the mechanism of evaluation the effectiveness the technology parks
by Data Envelopment Analysis method, which define a technical effectiveness the technology parks (the
maximization of result), and have done the calculation of technical effectiveness of 40 Russian technology
parks. The conclusion of this had been compared with National Rating of Russian technology parks 2019,
which constructed by Association of clusters and technology parks of Russia. Have made a conclusion
about it.
Keywords: technical efficiency, technology park, infrastructure of innovative activity, Data Envelopment
Analysis.

METHODOLOGY OF ENVIRONMENTAL ANALYSIS
IN STRATEGIC MANAGEMENT IN AGRIBUSINESS
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The analysis of the external environment in strategic management in agribusiness is important for
determining the strategic goals and strategy of the management object development in the dynamically
changing conditions of the external environment. To study the external environment of an organization,
the economic literature provides a wide range of methods for analyzing the external environment. At the
same time, the methodology of environmental analysis in strategic management in agribusiness remains
poorly understood. The article discusses the proposed methodology for analyzing the external environment
in strategic management in agribusiness. Proposals for a mechanism for constant monitoring of the
external environment have been developed. The methodological principles of the analysis of the external
environment in strategic management in agribusiness are developed.
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TECHNICAL AND ECONOMIC FEASIBILITY OF USING GABIONS
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Today, construction near water bodies is relevant. In this regard, bank protection technologies are
being developed to ensure the safe operation of buildings and structures near water bodies. Gabions are
structures made of a metal mesh frame filled with various materials. Strengthening the banks of reservoirs,
slopes of embankments and hills using gabions is technically and economically more expedient than using
traditional methods.
Keywords: gabions, economy, water erosion, landscape, durability, ecology, soil, water resistance.
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TECHNICAL AND ECONOMIC FEASIBILITY OF USING REINFORCED CONCRETE
MICROPILES FOR FOUNDATIONS OF LOW-RISE HOUSING CONSTRUCTION
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Micropiles are one of the most modern and reliable ways to build foundations in low-rise housing
construction. The use of reinforced concrete micropiles as foundations in the construction of low-rise
housing construction is technically and economically feasible.
Keywords: micropiles, foundations, economic efficiency.

DEVELOPMENT OF SUPPORT TOOLS SMALL AND MEDIUM-SIZED
BUSINESSES IN RUSSIA
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The specifics of the development of the SME sector indicate the imperfection of the existing system of
state support, which requires updating analytical tools for making management decisions. In conditions
of resource constraints and insufficient dynamics of economic growth, the state must balance between
support for large business and support for the SME sector, and, as a result, between the general economic
interests of the state and the social needs of the population. Therefore, the approach to developing support
for the SME sector should be based on an analysis of the systemic transformation of the institutional
environment and the timely response of SMEs to the consequences of this transformation. To solve this
problem, a survey of entrepreneurs was conducted, and key problems were identified from the point of
view of the respondents. On the basis of this, it was proposed to develop instruments of state support for
the SME sector, which makes it possible to reduce the volatility of the external environment and increase
the entrepreneur’s ability to control the main business processes of the organization.
Keywords: small and medium-sized business sector, government support instruments, expert survey, Delphi
method, option on sales volume
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COMPREHENSIVE ASSESSMENT OF THE EFFICIENCY OF THE COST
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The article is devoted to the problem of assessing the effectiveness of the cost management system at
an industrial enterprise. The proposed approach to solving this problem takes into account the essence and
features of cost management in an industrial enterprise and allows for a comprehensive assessment of the
effectiveness of the cost management system at all stages of the life cycle. In the study, a valuation model
“Cash Flow Return on Investment” was chosen as a criterion for the economic efficiency of the system.
To assess the cost management system of the sphere of activity of an industrial enterprise, particular
performance indicators are proposed: the level of system functionality, information quality indicators and
the level of personnel development. The author recommends to use the concept of a balanced scorecard to
implement the proposed approach, that will ensure continuous monitoring of the effectiveness of the cost
management system.
Keywords: efficiency, cost management system, industrial enterprise, information system
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The article deals with the issue that affects the interests of each state — human capital, employment
and income of the population. The idea of human capital in the history of economic theory is of particular
importance as one of the components of the economic growth of the country, its agricultural sector in
particular.
The article examines the views of Russian scientists who have studied the issues of employment and
income of the population, as well as the reproduction and use of human capital.
The author considers the main modern concepts of human capital, its essence, trends and patterns of
development, and presents the human capital management system. The main characteristics, principles of
formation and effective use of human capital in the agricultural sector of the economy are revealed.
The regularity of interaction between the enterprise and the owner of human capital is noted, the
problems in the formation of human capital and the reasons for the degradation of human capital in the
agricultural sector are identified.
The directions of forming and ensuring the effective use of human capital in the agricultural sector by
increasing the employment of the rural population, activating investment support for the development of
human capital are substantiated and proposed.
Keywords: human capital, agricultural sector, formation of human capital, development, agriculture.

APPROBATION OF THE METHODOLOGY FOR USING KPI INDICATORS
IN CASE OF ASSESSING THE EFFECTIVENESS OF AN ONLINE STORE
© 2021 Plotnikov Alexander Igorevich
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E-mail: al.plotn@mail.ru
In order to meet the challenges of today’s market, online stores need to constantly improve the
efficiency of the services provided and the loyalty of the customer base. The author of this study proposed
the use of analysis of synthetic and business KPI indicators in combination with the use of factor analysis
of profit from sales, profitability and financial stability margin as a tool for assessing the quality of an
online store. The proposed methodology was tested on the example of a real online store. The study made
it possible to determine the results of the implementation of organizational and managerial tools for the
development of online store services for the period 2017–2019. Changes in performance indicators for the
reporting periods were identified and structural changes were shown for the factors under consideration.
The authors were given a conclusion on the used methodology for applying KPI indicators regarding its
advantages and disadvantages.
Keywords: performance assessment, KPI indicators, online store, organizational and management tools
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The paper explores some issues of institutional estimation of corporate management. We argue that
institutional estimation of decision-making processes is highly important for public corporations and
develop methodological approach to such estimation as well as estimation techniques.
Keywords: institutional economy, management, joint stock company, management work, institutional
mechanism.

Economic Sciences

•

2021

•

№ 3 (196)

303

References
1.
2.
3.
4.
5.
6.
7.

Vinogradova, N. P. Microeconomics/N.P. Vinogradova, A. N. Popov, A. A. Popova. — Kostanay: Kostanay branch of
ChelSU, 2016. — 238 pages.
Peters, T. In search of effective management: experience of the best companies. Per. from English/T. Peters,
R. Waterman. — M.: Progress, 1986. — 268 pages.
Popov, A. N. Institutional Economics/A. N. Popov, N. V. Xenafontov.— Yekaterinburg: UrMPP, 2004. — 60 pages.
Popov, A. N. Corporate Management in the coordinates of business success/A.N. Popov. — Magnitogorsk: MSTU,
2016. — 234 pages.
Lifshits, C. I. Theory of Management/ C. I. Lifshits, U. I. Paraew.— St. Petersburg: Peter, 2020. — 232 p.
Theory of Management/V.F. Ukolov and others — M.: Economics, 2004. — 656 pages.
Management economy. Institutional systems. Instromentary for management decisions/N.P. Vinogradova,
A. N. Popov. — Kostanay: Kostanay branch of ChelSU, 2014. — 200 p.

INFORMATION ENVIRONMENT SYSTEM ANALYSIS METHODOLOGY
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The global trend of digitalization of social interaction processes has become the root cause of the
global multi-level and complex transformation of both the information environment in general and the
patterns of consumption and generation of information. This transformation has led to the emergence of
a single digital information space — the «Internet» — simultaneously uniting the vast majority of potential
consumers who invariably consume and generate information. The consequence of this fact is the need
for the formation of a new methodology of systems analysis, which allows both to identify and aggregate
primary arrays of digital information, and to allow it to be quantified and analyzed. This methodology can
potentially be fully automated, since the single digital space allows to abstract from traditional methods
of information extraction. However, the general dynamics and unsystematic nature of the generated
information invariably requires the involvement of significantly greater analytical power. Thus, the
purpose of this study is the development and detailing of the methodology for the system analysis of
the information environment. As the subject of research, news information was identified as the most
universal component of the information environment.
Keywords: information environment, news information, news item, information form, thematic cluster,
content component, tonal component.
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DIGITALIZATION OF MUNICIPAL FORMATIONS IN THE SUBJECTS
OF THE RUSSIAN FEDERATION
(ON THE EXAMPLE OF THE KEMEROVO REGION)
© 2021 Savonin Alexey Pavlovich
Postgraduate Student; 38.06.01 — Economics and National Economy Management
Department of Finance and Banking
Kemerovo Institute (branch) of the PRUE G. V. Plekhanov, Kemerovo, Russia
E-mail: savonin_95@mail.ru
The COVID‑19 coronavirus pandemic left no doubt that digitalization will soon become the main
direction of development not only in most sectors of the economy, but also in the state and municipal
administration. Plus, this trend started long before voluntary self-isolation ruined everything and made it
relevant to the web.
Technologies of «electronic government» were introduced back in 2002 as part of the implementation
of the federal target program «Electronic Russia». Its successor today is the national program “Digital
Economy of the Russian Federation” and the “Digital Public Administration” subprogram, according
to which 70% of all interactions of citizens and business associations with state and municipal bodies,
budgetary institutions will be carried out in digital form by 2024.
The digitalization of municipalities also affected the Kemerovo region, which is described in detail in
this article.
Keywords: digitalization, municipalities, Kemerovo region, municipal administration, information technology.
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FROM LIBERAL-DEMOCRATIC POLITICS OF DEVELOPED COUNTRIES OF
THE GLOBAL WORLD TO STATE MANAGEMENT OF ECONOMIC AND SOCIAL
PROCESSES: METHODOLOGICAL ASPECTS
© 2021 Sazhina Muza Arkadyevna
Doctor of Economics, Professor of the Faculty of Public Administration
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The article reveals the methodological aspects of the development of the social-economic policy of
states, that is replacing liberal democracy and deregulation, which have been long perceived synonymous
with freedom and happiness. It is revealed how a free and democratic market economy was born, and
how its’ further development was accompanied by the market mechanism’s increasing flaws (monopoly,
imperfect competition, asymmetry of information; that were generated by the nature of market), as well
as the cyclical structure of the market economy (from crisis to crisis), increasing instability (decreasing
industrial growth, unemployment) and how all of these negative economic and social processes were
regulated by the state.
It is noted that the market system is a mixed system, where the market mechanism and state regulation
complement each other, and that the state and business are partners united in one cooperation with trust
in each other and common interests.
The current period of development of the market system increases the need for state intervention in
the economy. This is grounded by: the development of an innovative economy, new policy challenges in
developed countries, political sanctions, and the COVID‑19 pandemic.
The analysis of these issues is based on the scientific works of foreign and domestic economic scientists.
It is concluded that today, more than ever, the state should intervene in economic and social processes
and manage them. The state, as an institution of a mixed economy, coordinates, motivates and controls
the actions of people to regulate market processes with fair competition.
There is no alternative to the state management of a market system.
Keywords: market; state; market mechanism; free market; free, imperfect, fair competition; liberal
democracy, state management flaws, mixed economy; effective demand; socialization of investments; economy
of supply; innovative economy; education and science; healthcare; political sanctions; objectives of national
policy; COVID‑19 pandemic; institution of the state.

METHODOLOGICAL APPROACHES TO THE ASSESSMENT OF ORGANIZATIONAL
AND LEGAL SUPPORT FOR THE FORMATION OF THE INVESTMENT CLIMATE
IN THE FIELD OF THE MILITARY-INDUSTRIAL COMPLEX
IN THE DIGITAL ECONOMY
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The article considers possible methods for assessing the organizational and legal support of the
investment climate in the military-industrial complex, formulates methodological approaches to assessing
the organizational and legal support, and proposes a system of indicators for assessing the organizational
and legal support.
Keywords: organizational and legal support, evaluation methodology, methodological approaches, indicators
of organizational and legal support, integrated indicators.
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ECONOMIC SECURITY VALUE IN THE INNOVATION DEVELOPMENT
OF THE REGION
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The article discusses the importance of a system of economic security in the development of regions
and the country as a whole. The six-key criteria for economic security are described, which allow you to
remain competitive in the international arena, raise the standard of living of the population. It was proved,
in a chain of solving problems, individual enterprises and organizations are involved, which at the level
of the regions create a competitive product or service, provide them with a national economy, increasing
the level of innovative development of the state. The characteristic of cyber is a sustainable business, its
main principles are identified. The subject of the study is a system of economic security. The object of the
study is economic security in «Sber». The degree of development is at the level of theoretical and practical
application. The works of leading experts in the field of economic security and digitalization, development
and development, such as: Diogenes, Chio K., Freeman D., Godunova G. N., other.
It was revealed that cyber resistant business focuses on the continuity of its business, resistance to
proactive entrepreneurship and ensures the stability of the economy. It applies various strategies for
ecological safety to quickly respond to possible threats, it often can minimize damage and continue to
work under the attack. The company’s innovative opportunities are created at the expense of the following
components: external and internal conditions that have a special impact on the infrastructure of innovative
potential, because their essential development is directly affected by the efficiency of the entire company.
It was revealed that organizations should be viewed for the «limits of their four walls» (the principle of
«Think Outside The Box») to protect their business ecosystems and supply chains.
It was proven, the creation of cyberspace takes command work, because unites employees, suppliers,
the alliance of partners, law enforcement agencies, and even competitors, as everyone has their own goal
and has its own role in the process. It was analyzed, cyber-attacks make up 40% of security violations,
since they also include indirect. They are aimed at weak ties in the supply chain or on the entire business
ecosystem. Therefore, it often happens the blur of the true scale of cyber threats.
Keywords: economic security, innovation, regional development, cybersecurity, cyber — sustainable business,
artificial intelligence, digitalization, competitiveness.
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In the article, the authors consider the institutional aspects of taxation and highlight the emerging
problems of economic security that affect the activities of an economic entity. It is proposed to use the
possibilities of improving legal norms and legal relations to increase the economic security of an economic
entity. According to the authors, the use of methods of tax regulation of the economy is a priority direction
of economic development of the society.
Keywords: taxes, taxation, state regulation, automatic stabilizers, shadow economy, economic security.

THEORETICAL ASPECTS OF STRATEGIC PLANNING
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The article concludes that there is a lack of unity in the scientific community when considering the
concept of «strategic planning», in connection with which the author’s vision of this concept from the
standpoint of functional and process approaches is proposed. Based on the study of strategic documents,
shortcomings in the system of strategic planning in the country and regions for the formation of subjects
and objects of planning are revealed. The problems of organizing strategic planning in the regions are
outlined. The article presents the main elements of the process approach to strategic planning and its
stages.
Keywords. Laws of the Russian Federation, strategic planning, system, subject, object, organizational
structure, planning process.
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THE ESSENCE OF A HIGH-TECH ENTERPRISE
AND THE MODERN APPROACHES TO THE DEFINITION
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Despite the existing general ideas about high-tech production, the question of defining a high-tech
enterprise is debatable. The article presents the results of a research of approaches to the definition of
a high-tech enterprise. The distinctive features and the most important criteria for the development of
these enterprises are identified.
Keywords: high-tech enterprise, industry, high-tech industry, fourth industrial revolution, high technology,
strategy
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An unstable economic situation, a dynamically changing market, high competition in the trade
industry force the company to constantly adapt to new conditions. In conditions of uncertainty, a trading
company faces a particularly acute issue of choosing a market and management strategy, the success of
which depends on the company’s position in the market and its final financial performance. A systematic
approach based on the balanced scorecard of the enterprise helps to solve this problem.
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The article shows the evaluation of the effectiveness of resource costs and the competitiveness of
the medical organizations, the comparison of hospitals in efficiency, accessibility and quality of medical
care, the results of studies of the influence of modern information technology resources other related
performance indicators for hospitals, the search for causal relationships between individual indicators
and explanation from the point of view of the consideration of processes in health care organizations, and
their improvement. The assessment of the causal relationships of inefficient or low-effective use of health
resources in medical organizations and the search for reserves for improving the processes of providing
medical care should be carried out comprehensively using complementary regulatory, statistical and
analytical methods of resource planning.
Keywords: resource efficiency; quality of medical car; duration of treatment; telemedicine technologies;
medical equipment; lean technologies; production capacity.
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The qualitative construction of the methodology of internal financial control (ICF) is inseparable from
a thorough study of the normative and other documents regulating the organization and functioning of
the ICF, domestic and foreign scientific sources. The complexity and specificity of the assessment process
requires a significant difference between the criteria for assessing the quality of internal financial control
and indicators for determining its quality. Common to the criteria and indicators is that they are directly
related to the goals and objectives. Accordingly, the differences in the purpose and essence of the concepts
«indicator», «criteria» and «indicator» are revealed.
Keywords: indicators, industry, assessment, entrepreneur, risks, markets, situation, strategy, threats,
management, economic entities.
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Internal financial control is a process carried out by managers of a business entity in order to obtain
information regarding the implementation of the following tasks: ensuring compliance with laws and
regulations; increasing the efficiency and rationality of economic activities; formation of reliable reporting,
as well as providing reliable information.
Internal audit assessment problems are not only based on various concepts of the term that exist
in practice, but are also the result of unresolved different classification criteria for types of control
assessments. The assessments used in control practice are of a different nature. This follows from the
specifics of management, which can manifest itself in different forms and types, as well as transform from
one form to another. The variety of control assessments is also due to the fact that a significant part of
them are not regulated and insufficiently scientifically researched.
Keywords: indicators, industry, assessment, entrepreneur, risks, markets, situation, strategy, threats,
management, economic entities.
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The aim of the study is to expand the theoretical and methodological foundations of the processes of
economic disintegration. Among the objectives of the research: clarification of the essence of the model of
economic disintegration; analysis of the structure of the elements of the model of economic disintegration;
classification of models of economic disintegration. The article analyzes some of the trends of our time.
The article provides information characterizing the decrease in the pace of integration processes and
the emergence of new disintegration manifestations in various regions of the world. The concept of the
terms “disintegration processes”, “disintegration manifestations”, “disintegration tendencies”, “model
of economic disintegration” is given. A model of economic disintegration is proposed to be considered
structurally as a set of elements: objective reasons and conditions for economic disintegration; subjects
of economic disintegration and their goals; institutional mechanisms of economic disintegration;
organizational consequences and forms of economic disintegration: reintegration processes, profound
transformations in the structure of integration, breaking of economic ties.
Keywords: economic disintegration, model of economic disintegration, structure, essence, classification.
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Qualitative assessment of the process of reforming socio-economic institutions in the Republic of
Kazakhstan, including the identification of homogeneous levels of social protection of territories, as well
as the factors that determine it. This problem is not sufficiently represented in scientific sources. The
available publications are mainly devoted to the stages of institutional construction of social protection
[2], as well as to the peculiarities of the organization of certain types of social insurance, security and
assistance [3,6]. The object of the study is social protection in the administrative-territorial formations
(ATO) of the Republic of Kazakhstan of the first level. The subject of the study is the relationship between
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the effectiveness of social protection and the development of the economy in the ATO. The theoretical basis
of the work is the concept of social market economy by A. Muller-Armak [4]. The analysis uses the k-means
cluster analysis method. The results obtained will serve as an economic justification for management
decisions aimed at the development of the social protection system of the population in Kazakhstan.
Keywords: social protection, cluster analysis, grouping of administrative-territorial entities of Kazakhstan.

GLOBAL RISKS OF THE GLOBAL ECONOMY
UNDER THE CONDITIONS OF THE CORONAVIRUS PANDEMIC
© 2021 Krum Dimitrov
Postgraduate
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E-mail: krumdimitrov1@gmail.com
The article examines the impact of the coronavirus pandemic, which has challenged society and the
economy and has intensified transformation processes in the global economy, such as protectionism,
regionalization and digitalization. However, global risks to health, health and society are critical to the
future existence of an economy, and at the same time they are quite sensitive issues for society. This article
explores the dilemma between health / health care and the economy and discusses the impact of global
social risks on the global economy.
Keywords: social global risks, world economy, pandemic.
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This article analyzes the resource potential of Hungary, including the geological model of the area,
including the gas fields, the dynamics of natural gas production and consumption. Based on the analysis of
the gas portfolio, gas export and import dynamics and the main players, the characteristic of the structure
of the Hungarian energy market is revealed (the analysis is based on the sources for 2019). The forecast of
gas supplies from Russia to Hungary via Ukraine for nine months of 2021 is offered.
Keywords: Hungary, Russia, partnership, gas market, international gas trade, supply forecast, pipeline gas,
competitive advantages.
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In this paper application of Samuelson-Hicks model in Brazil was analyzed from 1975 to 2019. The
relationship between gross domestic product, investments in non-financial assets, consumption and gross
government spending was examined. The Darbin-Watson test and the Goldfeld-Quandt test were used to
check the model’s adequacy. The study is conducted in several areas: determining the presence of heteroskedasticity and the significance of the model and the relationship between statistical data, identifying
positive or negative correlations.
Keywords: Samuelson-Hicks model, business cycle model, data analysis, least square method, direct investment, regression model, GDP.
Brazil or officially Portuguese República
Federativa do Brasil is the 5th largest country
around the world and the hugest one in south
America. As for economy — Brazil is also the leader
of Latin America and 9th around the world. For
2019 estimated GDP of a country is 1,8 trillion $.
Brazil is agriculture, mining and manufacturing
giant. For the long time Brazil is a primary source
of coffee and soy beans as well as of sugar, oranges
and other agricultural products. With increased
urbanization in country the service sector made a
strong and rapid breakthrough as well.
Brazil is a great country to study the theory
of economic cycles. The economic booms in the
country are associated with export of minerals in
18 centuries, coffee in 19 century and rubber in the
late 19 century. All in all, before 20 century all the
success of Brazilian economy was connected with
agriculture. After understanding dependence of
Brazilian economy on agriculture, the government
decided to diversify the economy and exploit some
other industries. Since then an active period of
urbanization started. In the late nineteenth Brazil
developed spheres like mining, hydroelectric and
industrial. After that following the great depression
in 1930 government took control over main
industries and largest companies. The government
totalitarian control was criticized heavily, however

it contributed to success of some of them. The main
instruments of government were direct investments,
taxes, duties and other protective measures. Back
than industries like shipbuilding, petrochemical,
personal computer and aircraft were developed.
For the period during 20th century manufacturing
contributed the most to GDP but later on it was
overtaken by service sector.
The next obstacle faced by Brazilian economy
became inflation. High rates affected every sector of
the country. Against that government implemented
the Real Plan which included privatization of
financial institutions, manufacturers and mining
companies. As for the modern days Brazilian
economy facing serious problems raised due to
political uncertainties. Unemployment, financial
stability and inflation are main headaches of the
government nowadays.
The Samuelson-Hicks model is produced
to show why the equality of aggregate supply
to aggregate demand is achieved with different
degrees of utilization of production capacity and
labor resources [7]. The theory, along with the
theory of economic growth, explains the nature of
the development of the economy over time.
In the real economy, the marginal propensity
to consume is less than one, and the accelerator is
greater than one. At such values of the marginal
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propensity to consume and the accelerator, the
solution of the Hicks equation is unstable and has
an oscillatory character: increasing is replaced by
decreasing, decreasing-
increasing. This means
that even with a constant rate of investment, the
economy is unstable (once the balance is broken,
it is no longer restored), and periods of economic
recovery alternate with periods of recessions (crises).
That is why, from our point of view, this model can
be considered as actual for modern economies
because now the world economy is in crisis.
In this paper a Samuelson–Hicks model was
analyzed. Samuelson combined acceleration
principle and the multiplier model [5]. In the
base of the acceleration principle laid the theory
that insignificant changes in the consumer’s
demand can generate significant changes in the
investment’s demand. In the interaction model, the
gross domestic product (Y) is dependent on three
expenditure groups: investment (I), consumption
(C) and government expenditure (G).
In the interaction model, the gross domestic
product (Y) is dependent on three expenditure
groups: investment (I), consumption (C) and
government expenditure (G). The main provisions
of this theory are the interdependence of variables
which allows to formulate the system of equations:

Ct = а0 + а1 Yt−1 + ut
It = а2 + а3 (Yt−1 − Yt−2 ) + vt
Gt = а4 Gt−1 + wt
(1)
Yt = Сt + It + Gt
E(ut ) = 0, E(vt ) = 0, E(wt ) = 0
{σ (ut ) = const, σ (vt ) = const, σ (wt ) = const

Where:
C — Private Consumption expenditure spent by
residents or organization which serve households
on consumption of goods and services.
I–Investments in Non-Financial Assets — the
value of acquisitions of new or existing fixed assets
by the business sector less disposals of fixed assets.
G — Government Expenditure — expenditures
on goods and services which are used for the
satisfaction of needs of individual consumption or
collective needs of members of community.
Y — Gross Domestic Product — total amount
of money which measure the total production of
goods and services on the territory of a by residents
and non-residents during the year.
ut, vt, wt are disturbance terms.
To use this system of equations to build a
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regression model, we transform it so that all the
independent variables are on the left side.

Ct = а0 + а1 Yt−1 + ut
It = а2 + а3 (Yt−1 − Yt−2 ) + vt
{
(2)
Gt = а4 Gt−1 + wt
Yt = а5 + а6 Yt−1 + а7 Yt−2 + а8 Gt−1 + rt

The initial data set includes data from 1975 to
2019 from open data from the official World Bank
website and the official statistics website of Brazil.
According to the following indicators GDP (bln.
current LCU, Y), Final consumption expenditure
(bln. current LCU, C), Foreign direct investment, net
inflows (bln. current LCU, I), General government
final consumption expenditure (bln. current LCU,
G). All the data is shown in the table 1.
Based on the presented in table 1 we constructed
dependence of variables from time graphically. On
the picture 1 we can see the strength dependence of
indicators. For all variables, except the interest rate,
we can note similar behavior.
As you can see on the chart, Brazil did not
react much to the crisis of 200–2009. This is due
to the fact that it is one of the last to enter a phase
of decline both on the world stage and among
the BRICS countries. The reason for this was the
implementation of the program for investing in
road, social and urban infrastructure, energy and
production of the country, which was planned before
the crisis. As a result, the volume of investments
exceeded the planned level. Such measures have
created additional jobs and mitigated the impact of
the crisis on the economy.
The crisis in Brazil in 2011 is primarily related
to the unstable domestic political situation. The
population did not accept the current ruler, who
in turn could not formulate the doctrine of foreign
policy.
From the correlation matrix we also can admit
the strong dependence within variables except the
interest rate. All correlations coefficients are more
than 0,9 that shows a positive direct relationship
between the indicators that are used in the model.
However, the interest rate doesn’t correlate
with another variables. So we can expect that this
parameter will not satisfy the conditions Gauss-
Markov theorem.
Based on the least squares method, a linear
regression models were constructed for the four
equations of the system [6].
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Table 1. Initial data set [2]
T, Tax revenue
(current bln.
US$)

R, Real
interest rate
(%)

G, General
government
spending
(current bln.
US$)

I, Foreign
direct
investment,
net inflows
(current bln.
US$)

C, Final
consumption
expenditure
(current bln.
US$)

Year

Y, GDP
(current bln.
US$)

1975

123,71

17,32

6,33

13,16

1,21

95,41

1976

152,68

21,37

6,01

16,06

1,30

121,04

1977

176,17

34,53

5,71

16,62

1,56

138,46

1978

200,80

28,11

5,43

19,39

1,83

157,06

1979

224,97

31,50

5,15

21,91

2,01

178,37

1980

235,02

29,15

4,90

21,62

2,42

185,45

1981

263,56

27,37

4,65

24,56

1,91

203,72

1982

281,68

39,44

4,42

28,18

2,52

224,14

1983

203,30

28,46

4,20

19,64

2,91

164,48

1984

209,02

45,21

3,99

17,32

1,61

164,37

1985

222,94

31,21

3,79

22,00

1,59

168,65

1986

268,14

37,54

3,60

28,62

1,44

210,34

1987

294,08

33,82

3,42

35,77

0,35

218,88

1988

330,40

46,26

3,25

41,60

1,17

238,17

1989

425,60

59,58

3,09

65,96

2,80

296,34

1990

461,95

64,67

2,93

89,12

1,13

363,08

1991

602,86

84,40

2,78

107,91

0,99

479,08

1992

400,60

75,26

2,65

68,35

1,10

314,80

1993

437,80

61,29

2,51

77,33

2,06

340,37

1994

558,11

78,14

2,39

88,36

1,29

429,80

1995

769,31

107,70

2,27

161,00

3,07

651,10

1996

850,43

119,06

2,15

167,97

4,86

722,08

1997

883,20

117,24

6,54

172,54

12,55

749,35

1998

863,72

120,92

7,76

173,35

19,65

727,37

1999

599,39

83,91

6,71

118,58

31,91

506,26

2000

655,42

91,76

4,85

123,01

28,38

546,36

2001

559,37

78,31

4,56

108,20

32,99

466,80

2002

507,96

71,11

4,83

100,63

23,23

415,05

2003

558,32

78,16

4,64

106,51

16,59

451,80

2004

669,32

75,24

4,38

123,61

10,12

526,58

2005

891,63

124,83

4,46

168,43

18,18

707,90

2006

1107,64

155,07

4,12

210,88

15,46

880,31

2007

1397,08

195,59

3,50

264,65

19,38

1101,15

2008

1695,82

237,42

3,54

319,48

44,58

1332,41

2009

1667,02

241,26

3,48

327,58

50,72

1360,41

2010

2208,87

309,24

2,91

420,06

31,48

1750,30

2011

2616,20

366,27

3,28

488,43

82,39

2065,31

2012

2465,19

345,13

2,66

456,80

102,43

1970,72

2013

2472,81

346,19

1,85

467,17

92,57

1993,27

2014

2455,99

343,84

2,24

470,41

75,21

2016,69

2015

1802,21

252,31

3,38

356,42

87,71

1509,20

2016

1795,70

251,40

4,07

365,95

64,74

1519,72

2017

2062,83

245,23

4,18

416,04

74,29

1746,21

2018

1885,48

263,97

3,47

378,70

68,89

1598,68

2019

1839,76

257,57

3,20

373,15

78,16

1567,82
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General government spending (current bln. US$)
Foreign direct investment, net inflows (current bln. US$)
Final consumption expenditure (current bln. US$)
Picture 1. Dependence of variables on time

Picture 1 - Dependence of variables on time

Table 2. Correlation matrix
Foreign
General
Final condirect
GDP
Tax revenue government
sumption
R, Real
investment,
(current bln. (current bln. spending
expenditure interest rate
net inflows
US$)
US$)
(current bln.
(current bln.
(%)
(current bln.
US$)
US$)
US$)
GDP (current bln. US$)

1

Tax revenue (current
bln. US$)

0,9969

1

General government
spending (current bln.
US$)

0,9973

0,9933

1

Foreign direct
investment, net
inflows (current bln.
US$)

0,9132

0,9092

0,9144

1

Final consumption
expenditure (current
bln. US$)

0,9989

0,9949

0,9988

0,9206

1

R, Real interest rate
(%)

- 0,4067

- 0,4194

- 0,3908

- 0,2681

- 0,3944

1
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Real interest rate (%)
9
8
7
6
5

4
3
2
1
0

Picture 2. Dependence of interest rate on time [2]
Picture
2 - Dependence of interest rate on time [2]

Final consumption expenditure (C)
The usual least squares method allowed us
to construct a model where the residuals are
heteroscedastic, as indicated by the Goldfeld–
Quandt test, which does not satisfy the conditions
of the Gauss-Markov theorem. For this reason, we
applied the weighted least squares method.
Value of adjusted R square is quite high
(0,95) meaning that our leaner regression model
describes 95% of all observations. P-value (F)
(2,53e‑25) shows that quality of model is high and it
could be used for some prediction of consumption.
Having performed the Darbin-Watson test, we can
note that this regression model does not have an
autocorrelation of residuals.
Also based on p-value we can conclude that
the coefficient GDP is significant on any level of
significance. So, the regression model would have
the following formula:

𝐶𝐶𝑡𝑡 = 39.4208 + 0.8034 ∙ 𝑌𝑌𝑡𝑡−1 + 𝑢𝑢𝑡𝑡 ,

(3) (3)

Therefore, we created the new model (4) with
modified parameters that include lagged interest
rate, lagged GDP and current value of GDP. At
this model we can see the high adjusted R square
(0,9421) that shows good quality of the description
ability of the model.

It = −24.3392 + 3.3323 ∙ R t−1 
−0.0114 ∙ Yt + 0.0525 ∙ Yt−1 + vt ,

(4)

As for p-value of coefficient, we can admit all
of them are significant on any level of significance,
except the coefficient before GDP. Based on
insignificance we should exclude it but it is stated
in the model because the absence of it will cause
the autocorrelation within the disturbance term.
General
government
final
consumption
expenditure (G)
For the government spending variable (G)
the model constructed with OLS and it suites all
the conditions of GM theorem. The variable is
significant (6,42e‑125<a=0,01), adjusted R square is
high and p-value (F) shows that the model is good.

Foreign direct investment (I)
For the investment model we constructed the
(5)
Gt = 10.9105 + 0,9835 ∙ Gt−1 + wt , (5)
model based on ordinary least square method.
But this leaner regression model couldn’t be used
Gross domestic product (Y)
because the coefficient before the parameter
The testing of the fourth regression model
(GDPt‑1-GDPt‑2) is not significant on any level of (GDP) shows the one insignificant coefficient that
significance (a=0,01, a=0,05, a=0,10). By the way, should excluded. But the missing of variable of
according to the Darbin-Watson test, there is a government expenses will occurs autocorrelation
negative autocorrelation. So this model can’t be and heteroscedasticity with disturbance term.
used.
By the way, the value of adjusted R square and
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p-value (F) shows positive result of the testing
(model has good description potential).

the assumptions made in the models of oscillatory
processes, it is impossible not to note the rigor and
transparency of the conclusions obtained on the
Yt = 98.5796 + 0.6769 ∙ Yt−1 
(6) basis of the analysis.
−0.2446 ∙ Yt−2 + 2.6628 ∙ Gt−1 + rt , (6)
We were able to identify the key variables that
Thus we can combine the information of the have a significant impact on the macroeconomic
regression models within the table 3. To evaluate variables that characterize the Brazilian economy.
the constructed models, we analyze the main
We can conclude that the model is quite good
indicators that can tell about the overall accuracy to describe our economic situation in Brazil. Based
of the model [9].
on the conducted analysis and obtained results, we
Taking into account all the calculations can argue that the Samuelson-Hicks business cycle
with variables, we can construct the final model, model corresponds to the realities of Brazil. This fact
including all regression linear models (Formula 7).
was proved by Durbin-Watson and Goldfield-Quant
So, the considered Samuelson-Hicks model tests, which prove the Gauss-Markov theorem. The
makes it possible to draw conclusions about the original purpose of such a system was to explain
causes and factors of the occurrence of endogenous the existence of business cycles in an economy.
(self-generating) cyclical fluctuations in the The main assumption that the economy should be
economic system. Despite the abstract nature of closed could be implied in the real world.

Table 3. Information about regression models

Model
Adjusted R2
F

C

I

G

Y

0.9509

0.9422

0.9506

0.9420

552.7762

372.1187

565.1364

230.1245

2.53e

3.04e

5.52e

7.81e-25

0.1134

6.664e-09
***

0.0586
*

0.0422
**

0.002
***
0.1143

6.42e-125
***
-

0.2108

X2i

1.05e-115
***
-

X3i

-

1.43e-15

-

P-value (F)

-25

-29

-26

P-value
Intercept
coefficient
X1i

***
DW

1.7614

1.6275

1.7526

0.0960
*
0.0413
**
1.9944

Ct = 39.4208 + 0.8034 ∙ Yt−1 + ut ,
It = −24.3392 + 3.3323 ∙ R t−1 − 0.0114 ∙ Yt + 0.0525 ∙ Yt−1 + vt ,
{
Gt = 10.9105 + 0,9835 ∙ Gt−1 + wt ,
Yt = 98.5796 + 0.6769 ∙ Yt−1 − 0.2446 ∙ Yt−2 + 2.6628 ∙ Gt−1 + rt ,

(7)
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Subject / topic. In this paper application of Samuelson-Hicks model in the Algeria was analyzed based
on a period from 1976 to 2019.
Goals / objectives. The analysis is conducted within the framework of considering the relationship
between gross domestic product, investments in non-financial assets, consumption and gross government
spending.
Methodology. The regression analysis technique is used for analyzing the data and the Durbin-Watson
test, the Goldfeld-Quandt test were made for checking adequacy.
Results / conclusions. The study is carried out in several directions: determination of the presence of
heteroskedasticity; identifying positive or negative correlations, as well as determining the significance of
the model and the relationship between statistical data. According to the results of the analyzes carried
out, it was revealed that the models are not applicable in modern economic conditions.
Keywords: Samuelson-Hicks model; business cycle model; data analysis; least square method; investment,
regression.
Algeria, large, predominantly Muslim country of North Africa. From the Mediterranean coast,
along which most of its people live, Algeria extends
southward deep into the heart of the Sahara, a forbidding desert where the Earth’s hottest surface
temperatures have been recorded and which constitutes more than four-fifths of the country’s area.
The Sahara and its extreme climate dominate the
country.
Algeria’s economy is dominated by its export
trade in petroleum and natural gas, commodities
that, despite fluctuations in world prices, annually
contribute roughly one-third of the country’s gross
domestic product (GDP). Until 1962 the economy
was based largely on agriculture and complemented France’s economy. Since then the extraction and
production of hydrocarbons have been the most
important activity and have facilitated rapid industrialization. The Algerian government instituted a
centrally planned economy within a state socialist
system in the first two decades after independence,
nationalizing major industries and implementing
multiyear economic plans. However, since the early 1980s the focus has shifted toward privatization,
and Algeria’s socialist direction has been modi-

fied somewhat. Standards of living have risen to
those of an intermediately developed country, but
food production has fallen well below the level of
self-sufficiency.
Virtually all of Algeria’s foreign-exchange earnings are derived from the export of petroleum and
natural gas products, both of which are refined domestically at an increasing rate. Other exports include phosphates, vegetables, dates, tobacco, and
leather goods. The major imports are capital goods
and semifinished products, consisting mostly of industrial equipment and consumer goods, followed
closely by foodstuffs. About two-thirds of all trade
is with countries of the European Union, and the
United States is next in importance.
Now let’s talk about the model we use in this
study; we will use the Samuelson-Hicks model. It
should be noted that this model is, in its essence,
a more advanced dynamic analog of the Keynesian
model.
The peculiarity of this model is also that it is applicable only for a closed economy, but since we are
now seeing a close globalization and an increase in
the relationship between countries, this model can
only be applied to countries that are similar in their

Economic Sciences

type and state structure to a closed economy. Samuelson combined acceleration principle and the multiplier model. In the base of the acceleration principle laid the theory theory that insignificant changes
in the consumer’s demand can generate significant
changes in the investment’s demand. The conditions of the closed economy of the country in the
current period of time are described by variables:
Gross domestic product (Yt), level of consumption
(Ct), the amount of investment (It) and government
spending (Gt).
When creating the Samuelson Hicks model, you
need to keep in mind the following points:
1) Gt grow at a constant rate of growth;
2) The current Ct level is explained by the Yt
level in the past period, increasing with it, but at a
lower rate;
3) The amount It is directly proportional to
the increase Yt for the previous period;
4) The current value of Yt is the sum of Ct, Gt,
It.
As we know that econometrics interprets economic events using mathematical language.
When translating the above statements into
mathematical language, we get the initial model of
Samuelson Hicks:
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a prerequisite for econometric models is the inclusion of a random error in it, so we initially considered the random error.
For analyzing the model, some mathematical
transformations were made, the reduced form for
prediction looks like:

𝐶𝐶𝑡𝑡 = а0 + а1 𝑌𝑌𝑡𝑡−1 + 𝑢𝑢𝑡𝑡
𝐼𝐼𝑡𝑡 = а2 + а3 (𝑌𝑌𝑡𝑡−1 − 𝑌𝑌𝑡𝑡−2 ) + 𝑣𝑣𝑡𝑡
{
𝐺𝐺𝑡𝑡 = а4 𝐺𝐺𝑡𝑡−1 + 𝑤𝑤𝑡𝑡
𝑌𝑌𝑡𝑡 = а5 + а6 𝑌𝑌𝑡𝑡−1 а5 + а7 𝑌𝑌𝑡𝑡−2 + а8 𝐺𝐺𝑡𝑡−1 + 𝑟𝑟𝑡𝑡

After performing some transformations, we got
the reduce form of our model and can now use it in
our research.
At the beginning of the study, we collected all
the necessary data using the World Bank website,
we chose GDP, Final consumption expenditure, Foreign direct investment, General government spending. All indicators were taken in current US$.
The analysis was based on data from 1977 to
2019, the dependent variables are assumed to be
a linear function of the variables specified in the
model. The coefficients are calculated as follows:

𝐶𝐶𝑡𝑡 = 55483.4 + 0.599𝑌𝑌𝑡𝑡−1 + 𝑢𝑢𝑡𝑡
𝐼𝐼𝑡𝑡 = 3691.4586 + 0.0069(𝑌𝑌𝑡𝑡−1 − 𝑌𝑌𝑡𝑡−2 ) + 𝑣𝑣𝑡𝑡
𝐺𝐺𝑡𝑡 = 333344.89 + 1.035𝐺𝐺𝑡𝑡−1 + 𝑤𝑤𝑡𝑡
𝑌𝑌𝑡𝑡 = 121324.94 + 1.18068 ∗ 𝑌𝑌𝑡𝑡−1
{
+0.0792 ∗ 𝑌𝑌𝑡𝑡−2 + 0.300049𝐺𝐺𝑡𝑡−1 + 𝑟𝑟𝑡𝑡

𝐶𝐶𝑡𝑡 = а0 + а1 𝑌𝑌𝑡𝑡−1 + 𝑢𝑢𝑡𝑡
𝐼𝐼𝑡𝑡 = а2 + а3 (𝑌𝑌𝑡𝑡−1 − 𝑌𝑌𝑡𝑡−2 ) + 𝑣𝑣𝑡𝑡
𝐺𝐺𝑡𝑡 = а4 𝐺𝐺𝑡𝑡−1 + 𝑤𝑤𝑡𝑡
𝑌𝑌𝑡𝑡 = С𝑡𝑡 + 𝐼𝐼𝑡𝑡 + 𝐺𝐺𝑡𝑡
𝐸𝐸(𝑢𝑢𝑡𝑡 ) = 0, 𝐸𝐸(𝑣𝑣𝑡𝑡 ) = 0, 𝐸𝐸(𝑤𝑤𝑡𝑡 ) = 0
The linear relationship can be seen at the graphs
{𝜎𝜎 (𝑢𝑢𝑡𝑡 ) = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐, 𝜎𝜎 (𝑣𝑣𝑡𝑡 ) = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐, 𝜎𝜎 (𝑤𝑤𝑡𝑡 ) = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 below. See Diagram 1-6.

Where:
C — Private Consumption expenditure spent by
residents or organization which serve households
on consumption of goods and services;
I–Investments in Non-Financial Assets — the
value of acquisitions of new or existing fixed assets
by the business sector less disposals of fixed assets;
G — Government Expenditure — expenditures
on goods and services which are used for the satisfaction of needs of individual consumption or collective needs of members of community;
Y — Gross Domestic Product — total amount
of money which measure the total production of
goods and services on the territory of a by residents
and non-residents during the year.
We have obtained an initial model that we will
not be able to use in our study, so we should make a
reduced model out of it. It should also be noted that

We will not go into detail on each indicator obtained using regression analysis, since this is not
the main purpose of the study. We will consider
only the obtained regression equation and make a
conclusion from it.
All of these graphs Y=f(Yt‑1), Y=f(Yt‑2),
Y=f(Gt‑1) used for the 4 model. We can see very
strong positive linear correlation. If Yt‑1 increases
by 1 bln. LCU, the GDP will increase by 1.1805 bln.
LCU. If Yt‑2 increases by 1 bln LCU, the GDP will decrease by 0.07923 bln. LCU. If government spending
increases by 1 bln. LCU, the GDP will increase by
0.300048 bln. LCU.
R-square is 0,993 which means that 99,3% in
change of dependent variable is explained by independent variables according to linear regression
model.
For a regression analysis based on the usual
least squares method to produce the best possible
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C=f(Yt-1)
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Conclusion: Strong positive linear correlation.
If Y t‑1 of
increases
lagged value
GDP by 1 bln LCU, the consumption will increase
by 0,59 bln LCU

I=f (Yt-1 - Yt-2)
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Conclusion: Strong enough positive linear correlation. If Y t‑1 — Yt‑2 increases by 1 bln LCU, the investments
will increase by 0,006976 bln LCU
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Conclusion: If Y t‑1 — Yt‑2 increases by 1 bln LCU, the investments will increase by 1.035 bln LCU
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Y=f (Yt-1)
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results, the random error must satisfy certain conditions known as the Gauss-Markov conditions.
When all conditions are met, it provides the best
unbiased, efficient, and limit-convergent estimate
of the parameter vector.
There are four conditions that must be met, and
it should be noted that even if one of them is not
met, we can say that the model should not be used,
and either make adjustments or replace the indicators in the model.
Let’s start our research with the first condition.
It consists in the fact that the mathematical expectation of a random error in each model should be
zero. By calculating the mathematical expectation
in each model, we got E(u)=0, this means that sometimes the random error will be negative, sometimes
positive, but it should not have a systematic bias.
Since we got the desired value, we can say that the
condition number 1 of the Gauss Markov was met.
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Next, we need to check the second condition by
performing the Goldfeld-Quandt test, it is needed
to check the deviation from homoscedasticity.
If GQ and 1/GQ is less or equals to Fcrit then
second GM condition is satisfied. Residuals are homoscedastic and coefficients of model are unbiased,
consistent, effective and accurate. If not, this is a
signal of omitted variable. In our case, Fcrit, GQ is
greater than GQ, this indicates that the second condition of Gauss Markov is not met. In this situation
we must find a variable or we may use Weighted
least square technic (WLS).
All models show normal distribution of E(u). It
equals to zero in all models.
Next, we must go to the third condition, in this
condition we have to check for the absence of autocorrelation, we will check this fact by calculating
the Darbin Watson statistics of the residuals of e.
Consider this test on all models (See below).

Test
forfor
thethe
first
model:
Test
first
model:
DW=
0
0

0.553279331

dl
1.53

du
1.6

positive autocorrelation

4-du
2.4

no autocorrelation
no information

4- dl
4
2.47
4
negative
autocorrelation

no information

Conclusion: Positive autocorrelation in residuals.
Conclusion: Positive
autocorrelation in residuals.

forsecond
the second
TestTest
for the
model:model:
DW=
0

dl

du
1.48

positive autocorrelation

1.200148803

1.57

4-du

4- dl

2.43

2.52

no autocorrelation

no information

4

negative autocorrelation
no information

Conclusion: Positive autocorrelation in residuals.
Conclusion: Positive
autocorrelation in residuals.

Test for the third model:
Test
for the third model:
DW=

0.9991475

0
dl
du
4-du
0
1.55
1.62
2.38
positive autocorrelation
no autocorrelation
no information

4- dl
4
2.45
4
negative autocorrelation
no information

Conclusion: Positive autocorrelation
in Positive
residuals.autocorrelation in residuals.
Conclusion:
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If Darvin constant is between du and 4–4du,
And general conclusion for the last model is folthen Darvin-Markov condition number 3 is satis- lowing:
fied. There is no after correlation in residuals. Co1) First GM is satisfied;
efficients of the model are unbiased, consistent,
2) Second is not satisfied;
efficient, and accurate. If Darvin constants lies be3) Third in not satisfied.
tween 0 and dl we have positive after correlation
GM conditions for the fourth model are not satin residuals. If they are between 4‑dl and 4, then isfied.
our residuals are negative after correlated. In both
However, regression analysis showed that this
these cases third condition is not satisfied. Coeffi- model is not applicable for the Algeria, because the
cients are unbiased, inconsistent, inefficient and conditions of Gauss-Markov are not satisfied.
not accurate. This is the signal of the omitted variThe main test for understanding the feasibiliable. There is only one appropriate way: add new ty of using this model is the Darbin-Watson test.
variable, we must find and add new variable. We In the model under study in all equations there is
may choose 4‑du or 4‑dl, there is no info about after positive autocorrelation, which means that data is
correlation. We also may use another test.
correlated with itself. Moreover, Goldfield — Quant
As a result, we can look at the conditions of ev- test shows heteroscedasticity. Heteroscedasticity is
ery model and make a decision.
a systematic change in the dispersion of residuals
General conclusion for the first model is following: over a range of measured values. In order to satisfy
1) First GM is satisfied;
the regression assumptions and be able to trust the
2) Second is not satisfied;
results, the residuals must have constant variance,
3) Third in not satisfied.
and in this model we cannot trust the variables. ReSo, GM conditions are not satisfied for the first siduals are not homoscedastic, coefficients of the
model.
model are biased, inconsistent, ineffective and inGeneral conclusion for the second model is fol- accurate. Variables are omitted. This means that our
lowing:
model is adequate.
1) First GM is satisfied;
Using all the information obtained from the re2) Second is not satisfied;
gression analysis, we can argue that the Samuelson-
3) Third in not satisfied.
Hicks business cycle model does not correspond to
GM conditions are not satisfied for the second the realities of the Algeria. This fact was proved by
model.
Durbin-Watson and Goldfield — Quant tests. The
General conclusion for the third model is fol- original purpose of such a system was to explain the
lowing:
existence of business cycles in an economy, however
1) First GM is satisfied;
in the real circumstances it is impossible. The main
2) Second is not satisfied;
assumption that the economy should be closed can3) Third in not satisfied.
not be implied in the real world, it explains why the
GM conditions are not satisfied for the second model is not applicable.
model.
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Subject / topic. The study of the possibility of using the Samuelson-Hicks model and the assessment of
compliance with the Gauss-Markov conditions on the example of Iran.
Goals / objectives. Identification of the applicability of the Samuelson-Hicks model on the example
of the Iranian economy. The following tasks were set: to reveal the features of the Iranian economy; to
analyze the Samuelson-Hicks model and bring it into the form necessary for the study; to perform a correlation analysis and build a dot diagram; to conduct a regression analysis and build equations; to check
the Gauss-Markov conditions and justify the results obtained.
Methodology. In the course of the research, the methods of theoretical research, analysis and synthesis,
grouping and comparison, as well as correlation and regression analysis were applied.
Results / conclusions. In the course of the study, the features of the Iranian economy were revealed, the
Samuelson-Hicks model was derived, the correlation and regression analysis was performed, the regression equations were obtained and forecasts were made for them, as well as the Gauss-Markov conditions
were disclosed and the model was tested for their compliance.
Keywords: Regression model; data analysis; least square method; investment; Iran; Samuelson-Hicks model;
Gauss Markov conditions.
Iran is a country in a Western Asia. According to
its state structure, Iran is an Islamic republic. Iran
ranks 25th in terms of GDP and 101st in terms of
GDP per capita. By the number of people, Iran ranks
17th in the world.
Iran’s economy can be described as mixed with
a very developed public sector. It should be noted
that 60% of enterprises are located in the central
planning zone of the state. Widespread price controls, and subsidies are an important component for
Iran’s economy. The Government takes an active
part in the development of the economy by developing five-year plans aimed at its high and stable
growth. The Islamic Republic of Iran is also characterized by the fact that this country occupies the
second place in the world in terms of natural gas
reserves, as well as one of the leading positions in
terms of oil reserves. But despite the fact that the
country also has developed agriculture, manufacturing and other sectors that are not directly related to the raw materials industry, it should be noted
that the Iranian economy is more dependent on the
sale of mineral resources abroad. The main buyers
of natural resources are countries such as China, In-

dia, South Korea, and Turkey.
In Iran, unemployment is a serious problem, especially among the young population, and due to
the lack of jobs, young people must leave the country. Also, do not forget about the level of inflation, it
is also at a significantly serious level. Although Iran
is considered a rich Asian country, with a high level of education, but the strong impact of economic
sanctions, as well as the not very successful policy
of the state, especially in the banking sector, contributed to the weakening of the local currency, a
decrease in GDP growth, as well as an increase in
inflation and unemployment. At the moment, Iran
has a low rating of economic freedom, and opening a business for foreign citizens is not easy in this
country, which implies a low level of investment
and a rather unattractive economic environment
for foreign agents. As a result, it leads to a slowdown in economic development, and sanctions
from foreign countries make it impossible to enter
the world stage.
Now let’s talk about the model we use in this
study; we will use the Samuelson-Hicks model. It
should be noted that this model is, in its essence,
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a more advanced dynamic analog of the Keynesian
model.
The peculiarity of this model is also that it is applicable only for a closed economy, but since we are
now seeing a close globalization and an increase
in the relationship between countries, this model
can only be applied to countries that are similar in
their type and state structure to a closed economy.
The conditions of the closed economy of the country in the current period of time are described by
variables: Gross domestic product (Yt), level of consumption (Ct), the amount of investment (It) and
government spending (Gt).
When creating the Samuelson Hicks model, you
need to keep in mind the following points:
1) Gt grow at a constant rate of growth;
2) The current Ct level is explained by the Yt
level in the past period, increasing with it, but at a
lower rate;
3) The amount It is directly proportional to
the increase Yt for the previous period;
4) The current value of Yt is the sum of Ct, Gt,
It.
How we know that econometrics interprets economic events using mathematical language.
When translating the above statements into
mathematical language, we get the initial model of
Samuelson Hicks:
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After performing some transformations, we got
the reduce form of our model and can now use it in
our research.
At the beginning of the study, we collected all
the necessary data using the World Bank website,
we chose GDP, Final consumption expenditure, Foreign direct investment, General government spending. All indicators were taken in current US$.
We calculated the overall correlation between
all the indicators used for the study and made the
following conclusions:
• We can observe a very strong linear positive
correlation 0,99 between Final consumption
expenditure and GDP;
• Between Foreign direct investment and GDP
we can observe strong linear positive correlation
0,74;
• General government spending and GDP
negatively correlated –0,58, it mean when the
values of one variable decrease, the values of the
other increase.
Next, we performed a correlation analysis between the indicators used in the Samuelson Hicks
model.
Exploring the first model of consumption we
can notice a Very strong positive linear correlation.
The correlation indicator is equal to 0,968.
For each model, an insert scatter was built for
clarity, we will not demonstrate all the graphs, we
С𝑡𝑡 = α0 + α1 ∗ Y𝑡𝑡−1 + ε𝑡𝑡 , 0 < α1 < 1
will only demonstrate the example of the first modI𝑡𝑡 = β0 + β1 (Y𝑡𝑡−1 − Y𝑡𝑡−2 ) + ω𝑡𝑡 ,
β>0
el (see Picture 1). As we can see from Picture 1, that
G𝑡𝑡 = γ1 G𝑡𝑡1 + μ𝑡𝑡 ,
the scattering points form a certain line, this tells
Y𝑡𝑡 = C𝑡𝑡 + I𝑡𝑡 + G𝑡𝑡
us about the high correlation.
E(ε𝑡𝑡 ) = 0; E(ω𝑡𝑡 ) = 0; E(μ𝑡𝑡 ) = 0
In other models, we observe a slightly different
{σ(ε𝑡𝑡 ) = const; σ(ω𝑡𝑡 ) = const; σ(μ𝑡𝑡 ) = const
picture, in model 2, the correlation level is 0,267,
this level indicates a very weak correlation between
We have obtained an initial model that we will the variables. In model 3, the correlation is average,
not be able to use in our study, so we should make a at 0,67. In model 4, the largest number of variables
reduced model out of it. It should also be noted that is considered, and a strong relationship is observed
a prerequisite for econometric models is the inclu- between the GDP of the current year and the GDP of
sion of a random error in it, so we initially consid- previous years, and in the case of General governered the random error.
ment spending last year the relationship correlaAfter performing some operations, we get the tion is negative –0,537.
reduced Samuelson Hicks model:
After determining the correlations between the
indicators in the models, as well as building graphs,
C𝑡𝑡 = α0 + α1 ∗ Y𝑡𝑡−1 + ε𝑡𝑡 , 0 < α1 < 1
we move on to the next stage, namely, performing
I𝑡𝑡 = β0 + β1 ∗ (Y𝑡𝑡−1 − Y𝑡𝑡−2 ) + μ𝑡𝑡 , β > 0
regression analysis.
{
G𝑡𝑡 = γ1 ∗ Y𝑡𝑡−1 + ω𝑡𝑡 ,
We will not go into detail on each indicator obY𝑡𝑡 = τ0 + τ1 ∗ Y𝑡𝑡−1 + τ2 ∗ Y𝑡𝑡−2 + γ1 ∗ G𝑡𝑡−1 + φ𝑡𝑡 tained using regression analysis, since this is not
the main purpose of the study. We will consider
only the obtained regression equation and make a
conclusion from it.
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Picture 1. Insert scatter model 1

Picture 1. Insert scatter model 1
For model 1:
Equation: C𝑡𝑡 = 31,6 + 0,51Y𝑡𝑡−1 + ε𝑡𝑡

Conclusion: If Yt‑1 increases by 1 bln. Iranian
reals, the consumption will increase by 0,53 bln.
Iranian reals.

need to carry out a modification of the classical
model of Samuelson Hicks. As a result of our research, we managed to obtain a new equation for
the investment function. The estimation of the coefficients of our model is shown in Fig. 2.

For model 2:

Fig. 2. Statistics
of of
Modified
Investment
Equation
Fig.2.
Statistics
Modified
Investment
Equation.

Modified Equation:
Fig.1.
Statisticsof
ofClassic
Classic Investment
Equation.
Fig.1.
Statistics
Investment
Equation.

I𝑡𝑡 = 0.07 + 0,004(Y𝑡𝑡−1 − Y𝑡𝑡−2 ) + 0.007Y𝑡𝑡 + ω𝑡𝑡

Conclusion: In the modified model, all control
Equation: I𝑡𝑡 = 2,03 + 0,0093(Y𝑡𝑡−1 − Y𝑡𝑡−2 ) + ω𝑡𝑡 Variables are significant. The remains are homoscedastic. The constant of the Darbin-Watson test has
In the classical model, R² is very low. The re- moved from the zone that unambiguously signals
gression is not statistically significant. The slope the presence of autocorrelation to the zone of uncoefficient before the control variable is also insig- certainty.
nificant. The residuals are Homoscedastic, but auThe coefficient of determination shows that, in
tocorrelated, thus violating the third presumption contrast to the classical model, in which investof the Gauss — Markov theorem. All this led to the ments were explained by only 7 percent, in the mod-
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ified model the explanatory power of the equation
increased to 53 percent. Moreover, the regression is
statistically significant.
For model 3:
Equation: G𝑡𝑡 = 0.98 ∗ G𝑡𝑡−1 + μ𝑡𝑡

Conclusion: If Gt‑1 increases by 1 bln LCU, the
current G will increase by 0,98 bln LCU
For model 4:
Equation:

𝑌𝑌𝑡𝑡 = −58,1 + 1,34 ∗ Y𝑡𝑡−1 − 0,37 ∗ Y𝑡𝑡−2 
+6,44 ∗ G𝑡𝑡−1 + φ𝑡𝑡

Conclusion: If current value of GDP increases
by one bln. Iranian reals, the GDP in future will increase by 1,34 bln Iranian reals.
At the same time, if current government spending increases by 1 bln Iranian reals, the GDP will
increase by 6,329 bln Iranian reals in the next year.
For a regression analysis based on the usual
least-squares method to produce the best possible results, the random error must satisfy certain
conditions known as the Gauss-Markov conditions.
When all conditions are met, it provides the best
unbiased, efficient, and limit-convergent estimate
of the parameter vector.
There are four conditions that must be met, and
it should be noted that even if one of them is not
met, we can say that the model should not be used,
and either make adjustments or replace the indicators in the model.
Let’s start our research with the first condition.
It consists of the fact that the mathematical expectation of a random error in each model should be
zero. By calculating the mathematical expectation
in each model, we got E(u)=0, this means that sometimes the random error will be negative, sometimes
positive, but it should not have a systematic bias.
Since we got the desired value, we can say that condition number 1 of the Gauss Markov was met.
Next, we need to check the second condition by
performing the Goldfeld-Quandt test, it is needed
to check the deviation from homoscedasticity.
If GQ and 1 / GQ are less than or equal to Fcrit,
then the second GM condition is met. The residuals
are homoscedastic and the model coefficients are
impartial, consistent, efficient, and accurate. Oth-
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erwise, it is a signal about an omitted variable. In
our case, the second Gauss-Markov condition was
initially fulfilled not for all equations of the model. This is why we used weighted least squares to
eliminate heteroscedasticity (WLS). As a result, we
obtained homoscedastic residuals in all equations
of the modified Samuelson Hicks model.
Next, we must go to the third condition, in this
condition we have to check for the absence of autocorrelation, we will check this fact by calculating
the Durbin-Watson statistics of the residuals of e.
If DW constant lies between du and 4‑du — then
GM condition number 3 is satisfied, there is no autocorrelation in residuals, coefficients of the model
are upbeats, consistent, efficient, presided or accurate. If DW constant lies between zero and dl, we
have positive autocorrelation in residuals. If DW
constant lies between 4‑dl and 4, our residuals are
negative autocorrelated.
If the DW constant is between 4‑du and 4‑dl,
there is no information about the significance levels of the autocorrelation change, calculate the new
constant and get another table, or we cannot use
another test.
In all equations, except for the second, the third
condition of the Gauss Markov theorem is satisfied.
In the second equation, there is no unambiguous
information about the presence or absence of autocorrelation. In perhaps it is a signal of a missing
variable. However, the search for a new explanatory
variable is beyond the scope of our study, since we
are interested in the Samuelson Hicks model and
its modification by a set of control variables of this
model.
Based on the conducted research, we can conclude that the classical model of Samuelson Hicks
is not quite suitable for modeling. Not all model
equations can adequately describe the dynamics
of a country’s macroeconomic indicators, such as
investments, in relation to a country such as Iran.
This is mainly due to the fact that the model is used
only for a closed economy, and in the modern world,
in the context of the growth of constant globalization in its pure form, it is difficult to find such
economies. Nevertheless, we managed to carry out
a modification of the behavioral equations of the
model, which now fully takes into account the current market environment and the peculiarities of
the national economy of Iran. The developed models are adequate and suitable for forecasting and
making management decisions.
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