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The crisis phenomena irregularity due to the COVID-19 pandemic requires new, to a certain extent,  |,yestment:
non-routine tools for their settlement, namely the action effect enhancers of the state and private '
investors to develop the economy in conditions of shrinking volumes of available financial —Accelerator;
resources. The paper proposes the Investment Multiplier (IM) as such a tool. The author's model  Region;
was generated based on a detailed description of developing multiplier processes to analyze its Multiplier Effect;
action. The study aims to estimate the IM values of the economies of Kurgan, Sverdlovsk, and Economy

Chelyabinsk, the most industrially developed Russian regions, and identify the main points of their
economic growth. The key research method was regression analysis. The present study establishes
interconnectivity between marginal propensity and savings, marginal propensity and imports,
marginal tax rate, and investment accelerator, and their influence on the regional multiplier. From a
position of investment multiplier, the authors try to narrow the research gap in how investment
policies influence the economic growth of the Russian regions. The study results determine IM
values for the analyzed regions, identifying their differences and reasons. The key points of
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economic growth in these regions were identified. The scientific novelty involves applying changes Received: 26 October 2021
in regional multiplier processes' dynamics to determine the key development points. The practical Revised: 20 December 2021
significance is that the IM value is an analytical tool that will identify existing key points of regional
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1- Introduction

Today's crises (including the crisis caused by the COVID-19 pandemic) are spreading at a fairly high rate in the
economy, slowing down an overwhelming number of economic sectors. Federal and regional governments must
therefore respond quickly and effectively to changing economic dynamics with limited funding. Many private investors
have suffered losses and, due to unabated risks, are often not ready to invest their limited funds in the anti-crisis
development of the economy. According to the results of 2020, the above-mentioned factors caused the budget deficit
in 58 of 85 regions of the Russian Federation [1]. The overall deficit of the Russian regional budgets in 2020 reached
762.2 billion rubles, or 5% of the total revenues of the regional budgets.

The new, more dynamic, and comprehensive crisis, the limited use of traditional tools of monetary and fiscal policy,
and all these trends determine the need to find and use new tools to stimulate the economic development of the country's
regions. In our view, IM can be such a tool. Its influence strengthens the actions of public and private investors aimed at
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developing regional economies because it spreads the initial effect of investment in a particular industry to other
industries and regions, often weakly related to the one under development. In this context, the multiplier's use is based
on its action as an investment impact enhancer on the economic dynamics and the difference between particular regions'
and industries' values of the IMs, helping identify key points in the regional economic development. All of the above
makes the present study relevant. The scientific novelty and importance of the present study can be outlined as the
formulation of a methodology for applying changes in regional multiplicative processes to identify key points of
development. This study aims to estimate the values of the IMs of regional economies (Kurgan, Sverdlovsk, and
Chelyabinsk regions as one of Russia's most industrially developed regions) to identify key areas and points of economic
growth in the regions in question. Based on the set objective, the following tasks are solved in the work:

* To review the existing approaches to calculating the 1M within the domestic and foreign studies.

* To propose an approach to estimating the 1M, considering the differences and peculiarities of the investment
potential level of the analyzed regions of Russia.

* To determine the main directions of economic development of the regions under consideration using the potential
of the multiplier effect.

The methodological scheme of this study is presented in Figure 1.

Data preparation forregression modeling

Calculation of the multiplier values for each
analyzed region

Figure 1. The methodological framework of the study

The structures of this study are as follows: The introduction substantiates the need for an IM and provides a
hypothesis, purpose, and objectives of the study. The next section is a literature review, which includes an analysis of
foreign and domestic literature, making it possible to analyze the existing methods and approaches to multiplier
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formation. The "Materials and Methods" section proposes and models the author's approach to estimating the multiplier,
which is tested in the "Results" section on the example of particular regions of Russia. The "Discussion™ section makes
it possible to determine whether the results obtained correspond to the study hypotheses. It also gives a summary of the
results that came from the study in "Conclusion”.

2- Literature Review

Modern researchers pay attention to the problem of the IM application. The growing attention to this topic is largely
due to the impact of the COVID-19 pandemic on the world economy, in which, on the one hand, the decline in economic
activity is enhanced by multiplier effects; on the other hand, multiplier effects enhance the recovery of national
economies and the world economy as a whole. Quite often, for modeling the multiplier effects, the authors apply the
input-output model [2]. In particular, its improved version, Social Accounting Matrices, is used to prove the multiplier
enhancement of the negative impact of the COVID-19 pandemic on the macroeconomic system of China in general and
the agro-food system of the country in particular [3]. A model like this is used to look at how pandemic containment
measures affect the economy of Myanmar [4].

Based on the Input-Output matrix, the authors investigate the negative multiplier effects in the Greek economy caused
by the impact of COVID-19 on the country's tourism industry [5] and prove the multiplier effect of employment
dynamics in the South African economy [6]. The authors prove positive multiplier effects of transfer payments to
households during the coronavirus lockdown in the US economy, pointing out the difference in the volume of multiplier
effect depending on whether transfers are conditional or unconditional and their recipients are unemployed or employed
[7]. The multiplier effects of productive and non-productive budget expenditures are analyzed [8].

Exploring the multiplier effects by the input-output matrix, the authors supplement it with the interregional product
supply block [2, 9], calculate the values of industry multipliers for the Russian economy [6], prove the applicability of
government expenses for supporting private demand, forming large-scale multiplier effects [10]. Studies show increasing
values of fiscal multipliers and government spending multiplier during economic shocks like COVID-19 or the Great
Depression [11], proving the possibility of using multiplier effects as tools to counteract the decline in economic activity
caused by the COVID-19 lockdown. Along with Input-Output matrices, the authors actively use regression models to
determine the values of the IM (the government spending multiplier, in particular). The result of some such studies
indicates higher values of the government spending multiplier in emerging economies [8], which gives an additional
impetus to their use as a tool for economic development. At the same time, the authors point out the lower values of
Russian sectoral multipliers compared to those in the U.S. [12].

The division of the government spending multiplier into the government IM and the government consumption
multiplier helped to reveal a higher value of the latter [13]. Based on econometric models, a positive multiplier effect of
budgetary expenditures in one region's economy on the economy of another region is proved [14]. Researchers use such
models to determine the points of growth of national economies. In particular, such research was conducted for the
Tatarstan economy [15]. Based on regression models, the dependence of regional IMs on the economic structure of
Russian regions was established [16], and differences in the multiplier effects of different types of government spending
and different types of tax exemptions used to finance them were determined [5, 17].

Researchers point out differences in IM effects' volume in infrastructure depending on the region [18] and investment
application industry [19] and the need to activate those sectors of the economy, "“The increasing demand for their products
has a significant positive impact on the economy" [20]. However, in particular, based on the analysis of data on the U.S.
economy over the past 120 years, researchers conclude that the values of the government spending multiplier are resistant
to the negative impact of crisis phenomena [21]. Other researchers have concluded that increased government investment
has a sustained effect on production level when considering fiscal forecasts in OECD countries for 1970-2016 [22]. It
has been proven using real-time forecasts of government consumption and investment that the estimated government IM
is close to zero, while the government consumption multiplier is approximately 0.8. In this regard, financial incentive
packages that contain large government investment components may not be as effective in stimulating aggregate demand
as is commonly believed [13].

A group of Japanese researchers concluded that government spending impacts consumption and investment. The
regional budget multiplier of absorption exceeds 2.0. The absorption by-effect is significant in contrast to the production
by-effect [23]. Another study showed that the initial production potential becomes a specific factor determining the right
strategic decisions (in terms of scale) and the ability to make comprehensive investments in the modernization of regions,
including those financed jointly with investment mechanisms [24]. Using quarterly data from 2000 to 2018, a group of
European researchers identified an exogenous increase in government spending based on Cholesky decomposition and
calculated impulse response functions based on linear predictions [1]. Research on this topic remains limited in
developing countries. However, an article [25] investigates the multiplier effect of local government spending in regions
of the Philippines. The local budget multiplier is estimated to be above 1.0 (an increase in local government spending of
1 peso in a region corresponds to an increase in a regional production of 1.2 pesos).
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Another study presents changes in the value of the tax, investment, and export multipliers influenced by the COVID-
19 pandemic. The present study was built on the theoretical basis of effective demand and found that some countries'
multipliers of autonomous expenditures have increased. This increase in their cost has weakened the negative impact of
changes in autonomous expenditures on gross domestic product [26]. Another study using real-time forecasts of public
consumption and investment of a group of OECD countries concludes that fiscal stimulus packages containing large
public investment components may not be as effective for stimulating aggregate demand as commonly believed [27].

The authors analyze the welfare multiplier of public spending and note its crucial dependence on public capital
productivity (output elasticity), public capital depreciation rate, and public investment efficiency, defined as the share
of public investment expenditures converted into the public capital fund [28].

Using regression modeling methods, the authors consider various options for assessing the multiplicative effects
caused by investments in certain sectors of the economy. They conclude that a country's particular industry success
should be measured by its share in the gross output of the macro system or value added and the multiplicative effect of
investments in the industry on the development of other industries, employment, and the overall national product [29].
Another paper using similar mathematical methods identifies the reserves of economic development of Russia's regions.
It ranks the economic activity of the regions by the strength of its influence on the value of the investment multiplier to
further manage this value [30].

The literature review revealed some problems that analysts and economists-researchers in this subject area may face.
The most significant ones are different ways of calculating multipliers (the chosen multipliers must be calculated
equally); another problem in determining the multiplier is the consistency of the numerator and denominator.

The analysis of domestic and foreign studies of the IM concerning this paper also allows us to make two auxiliary
hypotheses:

e The IM is the action enhancer of public and private investors on developing the country's economy.

o The multiplier values of particular industries and regions of the Russian Federation are different.

3- Materials and Methods

The multiplier is a numerical coefficient showing how many units the gross national (regional) product will grow
when the volume of investment increases by one unit. Here is a brief and simplified conclusion of the formula for the
IM. In a truncated form without considering external relations and allocation of government spending, it looks like:

GRP=C+]1 (1)

where GRP is the value of the gross regional product for the analyzed period, C is the amount of consumer spending in
the region's economy for the analyzed period, and | is the amount of investment expenditures in the region's economy
for the analyzed period. Given that the value of the marginal propensity to consume (MPC) is determined by the formula:

C
MPC = — 2
C=Grp )
Equation 1 takes the form:
GRP = MPC X GRP + 1 ©)

From which follows:
GRP — MPC X GRP =1 > GRP x (1 —MPC) =1 4)

Given that MPC shows the number of units spent on consumption per one additional unit of obtained GRP, the
multiplier (1-MPC) shows the number of units not spent, i.e., units of outward flows of one kind or another (savings, tax
payments, and others) from the consumption process. Based on this, let us denote:

1—MPC = My, (5)
where Mot is the limit value of outward flows from the analyzed process. Hence:

GRP X M, =1 (6)
From which:

GRP = —x1 )
where jm is the IM value. By differentiating Equation 7 as %, we obtain:

S ®
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For maximizing the multiplier's action as an enhancer of investors' activity on the economic development, it is
necessary to determine the places of this activity application with its help. Two options are possible:

e Identifying regions (and industries within their economies) that have the maximum multiplier effect. Combining
these regions and industries will help determine the key points of regional economies, where the investment of
resources will maximally spread economic growth to the surrounding industries and regions.

e Determining the reasons for low values of the IM in particular regions and sectors of their economies to develop
measures to increase multiplier values and create prerequisites for the formation of new points of growth on the
economic map of Russia.

Such an approach makes it possible to transform the IM from an analytical tool into a full-fledged tool of regional
economy management. To quickly calculate the value of the IM, we propose using a detailed description of the multiplier
process spread to form the multiplier model. This process is triggered by initial investments in the region's economy.
Performers of works and product suppliers on the orders of investors receive their investments in the form of their income
and (except for savings) spend them on purchasing production factors. The owners of these factors do the same, involving
new participants in the multiplier process.

Suppose production factors are purchased outside the region (in the economies of other regions, other countries). In
that case, it will reduce the multiplier effect in the economy of the analyzed region, directing the multiplier impulse born
in it to developing the economies of other regions. Consequently, the outward flows from the multiplier process are not
limited exclusively to savings. It includes outward flows associated with importing products into the region's economy
(from other regions and countries) and paying taxes.

Given these outward flows, the initial investment (IN) triggers the first part of the multiplier process. Let us formalize
it by determining the additional demand volume initiated by it (C}):

Ch = INy + INy X (1 = Myye) + IN; X (1 = Moye)? + -+ IN; X (1 = Moye)" )

where Moy is the marginal value of outward flows from the multiplier process (0<<Mou<1). Each summand of Equation
9, except the first, describes spending the income received by the next group of process participants from the previous
group of process participants, considering the sums of outward flows. It is these expenditures that spread the multiplier
effect along the chain of the process participants. In turn, Moy is composed of the following components:

Moy = My + M; + M (10)

where M; is the value of the marginal tax payment rate, M; is the value of the marginal propensity to import from outside
the region, Ms is marginal propensity to save in the analyzed economy.

If each summand of Equation 9 described the demand of a single resource supplier, the values of Mo, would change
at each stage of the analyzed process — from supplier to supplier. However, each summand of Equation 9 describes the
demand of a sufficiently broad group of resource suppliers for each previous sufficiently broad group of buyers. It is a
kind of mini-economy consisting of a large-scale set of participants. This extremely large-scale set at each stage of the
process described by Equation 9 allows us to approach the economy of each stage in the same way as a higher-order
economy. Demand at each stage of the described process is dispersed through a large-scale prism of consumers, leveling
particular individuals' preferences and, due to this dispersion with extremely low weights of its participants, forming the
total marginal value of outward flows from the income received by a wide group of individuals, the same for each process
stage described by Formula 9 and the formulas below. At the same time, for the periods of economic growth and
economic crisis, the values of Moy Will be different, which will lead to the calculation of individual values of the
multiplier for the period of growth and the period of crisis, respectively.

The value of exports is not reflected in the Equation 10 because, like investment and government spending, exports
are the impulse that generates multiplier chains rather than a component of the multiplier coefficient. Just as saving is
an outward flow from the consumption process, imports are an outward flow from the formation of net exports.
Consequently, consumption and exports generate multiplier chains' impulses, while saving and imports are reflected in
the value of outward flows (Mou).

Simplifying Equation 9, we get a simple formula for the IM— see Equation 8:

1

Cq= T{iggoZ?zo IN; X (1 = Mgye)' = IN; X (11)

out

where n is the number of components of the multiplier process, i is the number of the multiplier process component.

The additional demand of C} volume needs to be satisfied, which requires additional investment in production
capacity. The value of the investment accelerator A (0<<A<:1) shows the amount of investment needed per unit of
additional demand. The amount of additional investment generated by the accelerator (IN}) will be:
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IN} = IN; X (1 — Myy) X A+ IN; X (1 — My )2 X A+ -+ INy X (1 — Myy,)" X A (12)
or:
ING = C} X (1= Myye) X A = [Ny x S=ren2 (13)
out

Equation 12 is derived from Equation 9 by multiplying all its summands except the first by the investment value. The
first summand (IN;) is excluded as an investment. The value of A for each summand (next stage) in Equation 12 is not
the value of each next branch accelerator. If it were so, the value of A would change from stage to stage. However, at
each stage, there is a scattering of demand. The masses of stage participants buy a wide range of products for both
personal and corporate use. As a result, there is demand dispersion among a wide range of industries, leading to the
formation of their low individual weights and low weights of their accelerators, averaging A value to its invariable values
at each stage in Equation 12 and the formulas below.

In this case, if the vast majority of industries from this broad spectrum are loaded, A's value will be high, and if they
are idle, it will be low. Similarly, creating a wide range of additional capacity beyond the region's borders will allow
additional demand to be met without creating additional production capacity within the region's borders, which will
result in low values of the regional accelerator.

Each component of Equation 12, being investments, triggers its component of the second part of the multiplier
process, described by Equation 9. The total additional volume of the demand formed by them (C?) is calculated by the
formula:

(1-Moyt)xA

G (14)

The amount of investment needed to meet this volume of demand is determined by the Equation 15:

IN} 1-Moy) XA 1
€2 =Na = gy x EMoudXA 1 _ gy x
Mout Mout Mout Mout

IN2 = C2x (1 —M,y) XA = IN; X w]2 (15)
Mout
Analysis of Equations 9 to 15 allows us to conclude that the process of interaction of multiplier and investment
accelerator consists of the same elements, which combination is repeated at different scales (self-similar). Based on the
self-similarity, we calculate the total values of demand (Tg) and investment (T;) generated by the interaction of multiplier
and investment accelerator:

T, = IN; n INy < (1=Mgyy)XA | INg % (1—Mout)><A]2 I IN, % (1—Mout)><A]n (16)
Mout  Mout Mout Mout Mout Mout Mout
or:
~ i SN [AMoupxA]t _ 1
Td - Tlll—>r£lo Zi=0 Moyt x [ Moyt ] - INl X (1_%)XMout (17)
out
where;
1
MULT = -
(1o e 49
where MULT is the coefficient of the IM interacting with the accelerator. Similarly:
(1-Mour)xA (1-Mour)xA 2 (1-Mou)xA]"
Ty = Ny + INy x S gy, QoA oy gy,  [(endXA] (19)
out Moyt Moyt
or:
T, = lim Y7, IN x[w]i—uv N
0= M Zi=o fVy Mot =1y (1_(1—Mout)><A) (20)
Mout
where;
1
ACCEL = m (21)
Mout

where ACCEL is investment accelerator coefficient, taking into account the multiplier effect. Since T, ;—T‘ it may be
out
easier to obtain the value of T;:

1 1
X My, = IN; X ———~
_(A-Moyp)xA out 1 _(A-MoypxA 22
(1 MZZt )XMOM (1 lelit ) 22)

T, = Ty X Myy, = IN; X
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Equation 17 is used to estimate the total increase in demand caused by investments in the development of the regional
economy with the volume of IN;. Equation 20 is used to estimate the necessary volume of investments (including IN;)
in the regional economy to meet multiplicatively growing demand.

The coefficient values that characterize the values of outward flows from the multiplier process and Equation 10, as
well as the value of investment accelerator, can be obtained from regression models of the form:

y = b x GRP (23)

where b is regression coefficient, GRP is gross regional product value. The correspondence of the indicator values y and
b is shown in Table 1.

Table 1. Correspondence of the indicator values y and b in Equation 23

y b

The volume of tax revenues to the budget system of the Russian Federation

from the region's economy Marginal rate of tax payments

The volume of imports into the regional economy Marginal propensity to import
The volume of export from the region's economy Marginal propensity to export
Investment volume in fixed capital of the region's economy Investment accelerator value

Having thus determined the volume of regional exports (EXPreg), the volume of imports into the regional economy
(IMPreg) is determined based on the formula for calculating the value of the gross regional product (GRP):

GRP = Creg + lreg + Greg + EXProg — IMProg (24)

where Creg is the amount of consumer spending in the regional economy, lreg is the amount of gross private domestic
investment in the regional economy, and Greg is the amount of government spending in the region's economy. Let us
denote:

Te = Creg + Ireg + Greg (25)

where T¢ is the total volume of consumption in the economy of the region in the analyzed period.

Then Equation 24 takes the form:

GRP =T, + EXProy — IMP,g (26)
from which:
IMP,.q =T, — (GRPreg — EXP,.g) (27)

where (GRPreg—EXPreg) is the volume of own production consumed in the region's economy for the analyzed period.

The difference between the total volume of products consumed in the regional economy and the volume of products
of own production consumed over the same period will provide the value of imports into the regional economy. The
calculation of IM values was made for Kurgan, Sverdlovsk, and Chelyabinsk regions. These regions were selected
because they have a strong industrial potential, given that the economy of Russia requires the transfer to the rails of
knowledge-intensive industrial development. Thus, in 2021, in order to analyze the implementation of regional industrial
policy and determine the effectiveness of the state support tools, the Ministry of Industry and Trade of the Russian
Federation tested a pilot project for rating the 20 most effective industrial regions, which included Kurgan, Sverdlovsk,
and Chelyabinsk regions [31].

4- Results

Using Equations 18 and 23, we calculate the 1M values for Kurgan, Sverdlovsk, and Chelyabinsk regions' economies.
The volume of initial quarterly information for calculations (for 2005-2019) is quite large, so they are presented
selectively in annual terms in Table 2.
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Table 2. Input data (selectively) to calculate the values of IMs of Kurgan, Sverdlovsk, and Chelyabinsk regions [32]

Indicator 2005 2007 2009 2010 2013 2015 2016 2017 2018 2019
Kurgan region
Population, thousand people 9618 9345 9186 9088 877.1 8619 8541 8455 834.7 827.2
GRP, min. RUB 50246 81076 107915 117880 167038 179436 189790 200868 213032 233469
Investment in fixed capital, min. RUB 8628 19043 35021 25573 33207 27842 29254 22851 27151 40238
Consumer spending per capita (per month), RUB 3263 61195 8141.1 8646 12920 14740 14834 15581 16133 17075
Taxes (g? EEUFIQSUOS?;%%Q;?SRQRtpnﬁ: uggeésystem 6946 11636 12047 15068 19692 22105 26127 28403 27089 30963
Sverdlovsk region
Population, thousand people 4356.4 4320.1 43085 4297.3 4320.7 4330 4329.4 43253 43157 4310.7
GRP, min. RUB 475576 820793 825267 1046600 1568655 1822835 1990837 2142514 2277576 2529549
Investment in fixed capital, min. RUB 91019 187314 200368 264462 352916 349964 328403 320111 378662 450397
Consumer spending per capita (per month), RUB 6055 10245.5 14291.4 16694 25823 28403 28869 29954 31757 33457
Taxes %??@”éﬁ’sgaﬂa%’?dﬂ;)iggtmr?.“g%eéSyStem 90853 149340 119167 161248 217592 244504 269964 312412 358884 381067
Chelyabinsk region
Population, thousand people 3516.7 3489.1 3481.8 3475.6 3490.1 3500.7 3502.3 3493  3475.7 3466.3
GRP, min. RUB 349957 575644 556985 652865 882340 1209243 1271133 1348565 1473728 1545583
Investment in fixed capital, min. RUB 72848 130926 145446 151121 214964 217238 198289 198991 254993 299051
Consumer spending per capita (per month), RUB 4571  7795.6 10551 11390 17906 17700 17274 17339 18237 19500
Taxes (compulsory payments) to the budget system ) 767 505 93419 132790 179604 193994 214070 240066 244974

of the Russian Federation, min. RUB

Based on these data, the components of the Equation 10 were determined. The values of the components were
determined by statistical methods of regression analysis, namely, by linear regression with one regression model building
of the Equation 23. In Equation 23, there is no free term (a). In preliminary modeling, the dependence of autonomous
consumption in the economies of Kurgan, Sverdlovsk, and Chelyabinsk regions on crediting was revealed weakly related
to the amount of income.

When using the IM as a tool for managing the region's economy, it is necessary to rely on the real multiplier effects,
based on the activity of investors, developing the region's economy. The emphasis on generating effects at the expense
of crediting consumer demand is possible for supporting economic growth, but not in the current conditions of the
modern Russian economy when the debt load of the population in the summer of 2020 reached a historical maximum,
and every fourth borrower (23%) is forced to give the banks more than 80% of their income, while the real disposable
income of Russians in the second quarter of 2020 fell by 8% [33]. In such circumstances, the generation of multiplier
effects by stimulating consumer crediting generates additional risks for the banking system and the economy as a whole
(in May 2020, the volume of overdue credits increased by 25 billion rubles or 3%). Instead of multiplier growth, such
an approach can turn into a large-scale financial crisis.

As part of the multiplier application as a tool of regional economy management and considering the above, this paper
relies on the multiplier effects, not based on the increase in consumer credit, which substantiates the selected form of
Equation 23. Based on this equation and the data in Table 2, three regression equations (nine equations in total) are
generated for each region's economy. The volumes of regional exports and imports were not determined due to the
above-described lack of the required data in the public domain. The generated regression models have the following
form for the Sverdlovsk region's economy:

Creg = (1 — My) X GRP = (1 —0.2192) X GRP (28)
Tyeq = M, X GRP = 0.1453 X GRP (29)
Iyeg = A X GRP = 0.2027 X GRP (30)

where Cyeg is the amount of consumer spending in the regional economy, Treg is the volume of taxes, fees, and other
compulsory payments to the budget system of the Russian Federation from the region's economy (the volume of tax
revenues from the region's economy to the federal budget, the budget of the region, and the budgets of the territories
administratively included in it), lieg is the volume of investment in fixed capital in the regional economy, Mg =
dS,eq/dGRP is the value of the marginal propensity to save (0.2192 for the economy of the Sverdlovsk region), M, =
dT,.y/dGRP is the value of the marginal rate of tax payments (0.1453 for the economy of the Sverdlovsk region), A =
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dl..,/dGRP is the value of investment accelerator (0.2027 for the economy of the Sverdlovsk region), and Sreg is the
amount of savings in the regional economy.

For the economy of the Kurgan region

Creg = (1 — M) X GRP = (1 — 0.1875) x GRP (31)
Tyeq = M; X GRP = 0.1303 X GRP (32)
Iyeg = A X GRP = 0,191 X GRP (33)

For the economy of the Chelyabinsk region:

Creg = (1 — M) X GRP = (1 — 0.349) X GRP (34)
Tyeq = M, X GRP = 0.1515 X GRP (35)
Iyeg = A X GRP = 0.1978 X GRP (36)

Obtained estimates of statistical significance of regression Equations 28 to 36 are shown in Table 3.

Table 3. Estimates of statistical significance of regression equations for the economies of Kurgan, Sverdlovsk, and
Chelyabinsk regions

Significance of regression equations

Region Coeff.b b value
R-squared Norm. R-squared Significance F  Standarderror  t-statistics  P-value
1-Ms 1-0.1875 0.9986 0.9153 2.51E-17 0.0087 93.847 1.43E-18
Kurgan region My 0.1303 0.9957 0.9124 1.35E-14 0.0025 52.936 1.36E-15
A 0.191 0.9192 0.8359 1.53E-07 0.0163 11.686 6.49E-08
1-Ms 1-0.2192 0.9946 0.9113 4.86E-14 0.0166 47.085 5.51E-15
Sverdlovsk region My 0.1453 0.9912 0.9079 7.21E-13 0.0039 36.791 1.04E-13
A 0.2027 0.9655 0.8821 1.37E-09 0.0111 18.319 3.88E-10
1-Ms 1-0.349 0.9765 0.8931 1.64E-10 0.0292 22.316 3.87E-11
Chelyabinsk region My 0.1515 0.9957 0.9124 1.39E-14 0.0029 52.782 1.41E-15
A 0.1978 0.9594 0.876 3.36E-09 0.0117 16.835 1.03E-09

Based on the obtained values of the coefficients b and Equation 18, we calculated the values of IMs for the three
analyzed areas (Table 4).

Table 4. IMs of the economies of Kurgan, Sverdlovsk, and Chelyabinsk regions

Region The IM value
Kurgan region 5.33398
Sverdlovsk region 4.24298
Chelyabinsk region 2.48939

The lowest value of the IM is observed in the economy of the Chelyabinsk region, while the volume of GRP per
capita in the Kurgan region (which has the highest value of the multiplier) is lower than in the Chelyabinsk and
Sverdlovsk regions. The reason is the differences in the structures of the analyzed economies. In order to determine
them, let us consider regional differences in the structure of the volume of shipped goods, performed works, and services
(Table 5 — averaged data of 2005-2019).

Table 5. Regional differences in the structure of the volume of shipped goods, work, and services [32]

Products Region -
Kurgan %  Sverdlovsk %  Chelyabinsk %
Food, beverages, tobacco, leather, and leather goods 20.35 6.58 9.72
Products of the wood, paper, printing industry 1.27 0.99 0.44
Coke, petroleum products, non-metallic mineral products, chemical products 12.64 9.75 11.16
Metallurgy, metal goods 19.53 58.08 60.26
Machinery, equipment, electronic and optical products, electrical equipment 32.49 14.88 12.37
Other manufacturing industries 13.72 9.72 6.05
Total 100 100 100
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Analyzing Table 5, we can conclude that machines, electronic and optical products, and electrical equipment prevail
in the Kurgan region's economic production structure. In other words, the share of complex industrial production is rather
high (32.49%), which generates large-scale multiplier effects, becoming the reason for the high value of the Kurgan
region's IM. It should be noted that the economy of the Kurgan region is well-balanced. So, apart from the production
of complex industrial products, the share of food, beverages, tobacco products, leather and leather goods (20.35%),
metallurgy, metal products (19.53%), coke, oil products, chemical products (12.64%) is high.

The Sverdlovsk Region's economy, which has a lower value of the IM, is dominated by less complex metallurgy and
metal goods production (58.08%). The share of complex machines and equipment production is almost half (14.88%) of
the similar indicator of the Kurgan region economy.

The dependence of the Chelyabinsk region's economy on the production of simple industrial products (metallurgy,
metal products) is even higher. The average share of these products in the region's economy is 60.26%. At the same
time, the share of production of complex industrial products is the lowest among the analyzed regions — 12.37%, which
determines a lower value of the IM for this region.

Significant importance can be derived from how regional differences in the volume of shipped goods, work, and
services influence IM. If we compare product differentiation, we can establish that the biggest influence is provided by
machinery, equipment, electronic and optical products, electrical equipment. If we look at the results from forming the
most effective investment policy, we must point to the connection of technologically and productively complex products
and an investment multiplier. In simple words, the higher the product is in the production chain, the higher the
multiplicative effect it has on all downstream processes.

From the position of the macroeconomic policy of the state, the results obtained indicate a direct relationship
between the regionally dominant industry and its effect on production-related entities, which in turn allows us to talk
about the need to further scale the results from the region to the level of federal districts.

5- Discussion

To summarize, we note that this study could achieve the objectives and obtain the following results with investment
areas:

o A review of existing approaches in domestic and foreign studies to calculating the IM was conducted, which
allowed us to identify existing problems in this subject area. The study results also confirmed the auxiliary
hypotheses that the IM is the action enhancer of public and private investors on the country's economy development
and that the values of multipliers of Russia's particular industries and regions are different (which was demonstrated
on the example of Kurgan, Sverdlovsk, and Chelyabinsk regions).

¢ An approach to estimating the IM considering the difference and peculiarities of the investment potential level of
the analyzed regions of Russia has been proposed. It was noted that the differences in the structures of the analyzed
regional economies are one of the reasons for different values of the multiplier. The lowest value of the IM is
observed in the economy of the Chelyabinsk region, although the GRP per capita in the Kurgan region having the
highest value of the multiplier is lower than in the Chelyabinsk and Sverdlovsk regions.

e The main directions of economic development of the regions under consideration using the potential of the
multiplier effect are defined. For the economies of the Sverdlovsk and Chelyabinsk regions, it is proposed to bring
their industrial potential to a higher level, namely by:

o Investments in increasing the share of knowledge-intensive, modern production of complex engineering
products will make it possible to use the existing industrial base in the economies of these regions to increase
the multiplier effect and will provide a basis for increasing the share of added value formed by science and
education;

o Investments in chemical production.

These investment areas will increase the industry multiplier value, making it the growth point of the economies of the
analyzed regions.

Many domestic and foreign researchers use the input-output model to study various negative and positive multiplier
effects, calculating the values of sectoral multipliers for the Russian economy to model the multiplier effects. Through
literature analysis, we can establish a significant research gap in macroeconomic understanding of how investment
multiplier can be used as a regional development tool. The scientific novelty of the results obtained consists of
developing a methodology that allows us to apply changes in the dynamics of regional multiplier processes as a basis
for determining the key points of regional economies' development.
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For the economy of the Kurgan region and the economies of the Sverdlovsk and Chelyabinsk regions, the first growth
driver is the further development of sophisticated machine-building industries. In the Kurgan region, the second, no less
powerful in forming the multiplier effect of the region's development is the production of food based on agriculture. The
simultaneous development of the processing industry and agriculture will allow the economy of the Kurgan region to
generate more large-scale multiplier effects, creating new points of growth. A greater specification of the key points of
investment application in the economy of the analyzed regions is possible after calculating sectoral values of IMs for
each of them using the methodology presented above.

Thus, a high share of complex industrial production and the balanced development of the economy are the factors
determining the high value of the regional IM determining the main development directions of regional economies for
obtaining a larger multiplier effect, increasing the effectiveness of efforts on this development.

The proposed application of the IM as an economic development tool is possible at the levels of particular regions
and the country by studying the impact of the values of regional multipliers and the overall structure of the economy on
the IM value for the country. Targeted regional and sectoral funding aimed at increasing some and reducing other
multiplier chains will make it possible to manage the value of the Russian IM and, through its management, manage the
economic development rate of the Russian Federation. A similar experience can be implemented at the level of other
states. In addition, the proposed model can be used in assessing the indirect effects of large investment projects arising
from the multiplicative transfer of the impact part of these projects to adjacent industries and regions.

6- Conclusion

The presented methodology is proposed to calculate the values of the region's multipliers and particular industries
within the region's economy. The values of multipliers for different industries and the generalized multiplier value for
the region's economy will differ from each other because of the different values of Mout in different industries and
because when calculating the total regional multiplier (as in the case of the IM in the country's economy), industry
emphasis is not necessary and is impossible because the multiplier effect on the economy is considered. Thus, the
presented methodology makes it possible, for example, to obtain the IM value for the economy of the Kurgan region,
the machine-building sector of this region, the construction sector of this region, etc. The values of the industry
multipliers in the region impact the value of the regional multiplier. The study revealed the current lack of official
Russian statistical data for calculating the values of industry multipliers within the economy of a particular region.
Therefore, within this article, the general regional values of the multiplier are calculated based on the proposed
methodology. The proposed methodology can be used in developing strategic planning documents at the regional level,
forecasts, and programs for the socio-economic development of the regions. It can also be used to make informed
managerial decisions on the development of individual sectors of the economy of the Russian regions. The novelty of
this work allows us to identify the main directions of development of the analyzed regions' economies using the potential
of the multiplier effect. The results obtained allowed us to achieve the objective set at the beginning of the study and
confirm the correctness of the hypothesis that the 1M effect can be used as a tool to identify key points of economic
growth in Russia's regions and improve the quality and effectiveness of managerial decisions at the regional level. The
practical significance of this study is that it offers an analytical tool identifying key points of regional economic
development and managing the IM value to create new points, investments in which will entail a large-scale multiplier
effect in developing the regional economy.

The study limitations were the lack of data in regional statistics; the problems were the high level of uncertainty in
developing and implementing new technological solutions (to which the multiplier belongs). In the future, it is planned
to expand the proposed IM model by integrating the models into it, reflecting the dependence of economic growth rates
on the time of creating and launching production facilities and the relationship of regional exports and imports with the
dissemination stages of multiplier effects in the regional economy.
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