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Abstract: The purpose of the study is to determine the degree of influence of investments in
financial and non-financial assets on the rate of economic growth in a comparative aspect for the US,
German and Russian economies. It is determined by the level of development of the financial sector,
which can either support growth or slow it down. The methodology of the study is a structural
analysis and an econometric approach which allows to build econometric models when the dynamics
of GDP and types of investments, to the structural formula as a model to evaluate the contribution of
each type of investment in economic growth. A regression analysis was used to show the relationship
between financial and non—financial investments, the growth rate of the economy and the financial
market bias parameter proposed in the framework of the analysis, an increase in which indicates an
expansion of the financial market's influence, a decrease—a reduction in such influence. The built
econometric models made it possible to give a forecast estimate of GDP dynamics in the unfolding
recession of 2020-2021, when reducing financial and non-financial investments, identifying together
with the application of the structural formula and the possible change in the contribution of
investments to the rate of economic growth, when their own rate changes. The study also revealed a
sharp increase in the financial market bias in the Russian economy compared to the United States
and Germany, which significantly affects the rate of economic growth, depending on changes in
financial investment. This unbalanced influence requires macroeconomic policy measures to correct
the structural imbalance between financial and non-financial investments.
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1. Introduction

Investments have a determining effect on economic dynamics. This influence unfolds in two
main directions. Firstly, the dynamics of current investment spending contributes to the rate of
economic growth. Secondly, investments in non-financial assets provide their expansion, which
creates an opportunity for economic growth in the future. There are a lot of studies on the issue of
assessing the impact of investments on economic development, in particular, public and private
investments, which show different growth effects (Afonso and Aubyn, 2019; Chu, 2020), or
emphasizing the negative impact of government spending on investments (Afonso and Jalles, 2015),
for example, increasing social spending, which has an inhibitory effect on private investment and
health care costs, according to the study, are recognized as having a positive effect on private
investment. However, investments are not only public or private, but also in financial and
non-financial assets.

Moreover, such a distribution of investments (structure) can significantly affect the economic
dynamics. A significant increase in financial investments can be achieved by diverting the
corresponding resources from investments in non-financial assets, which will affect the development of
non-financial assets and the economic development opportunities. Of course, it is important how
financial investments are adsorbed in the economy and how much they manage to subordinate to the
tasks of developing the corporate sector. Consequently, changes in the financial and economic structure
(Allen et al., 2018) determine one another in a certain way. The effect of determining changes in the
economic structure (Zeira and Zoabi, 2015), applied to financial institutions and capital markets, is
confirmed for a number of countries when considering a rather large sample of countries (Allen et al.,
2018). However, the financial structure also affects economic growth (Chu, 2020), transforming
especially strongly during the banking crisis, when the imbalance in the financial structure eliminates
the positive effect of the influence of the securities market, or the influence of the banking sector on
economic growth intensifies or decreases (Ghosh, 2017; Pradhan et al., 2017a, 2017b).

Thus, a large sample of countries showed that the banking sector has a negative impact on
agriculture, especially where it is well developed, and does not have any negative or positive effect on
industrial development (Tongurai and Vithessonthi, 2018). In turn, the authors substantiate the positive
impact of industry on the development of the banking sector. Such approaches are useful for
understanding not only the properties of economic dynamics, but also the emerging quality of the
economy and structural ties. In countries with emerging markets, an unstable financial system and low
banking sector potential, usually characterized by low incomes, banking sector growth hinders
economic growth (Ghosh, 2017). Consequently, the effects of globalization of finance can adversely
affect economic growth (Ghosh, 2017). In this vein, the urgent task is to assess the impact of financial
and non-financial investments on economic dynamics. On the one hand, the principal characteristic for
the country is the ratio of these investments. On the other hand, the sensitivity of GDP to these
investments will be a measure of the degree of influence, taking into account the possible coherence
between the dynamics of the two types of investments. The effect of private loan growth without
increasing production volume negatively affects growth (Ductor and Grechyna, 2015). This is a
demonstration of the impact of financial development on economic growth in terms of private lending
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and its proportionality to production growth. However, the impact of loans is measured in time, as well
as their effect on the volume of production, although investments in non-financial assets also have both
current and long-term effects on their impact on the economy. Moreover, it can be assumed that for
investments in financial assets, the long-term effect is less pronounced.

Studies of the impact of the financial sector on economic dynamics can be represented in the
form of three main groups.

Firstly, studies of the mutual influence of finance and growth, depending on whether the
development of the financial sector is determined by the stock market or the banking system, or both
(Peia and Roszbach, 2015; Bangake and Eggoh, 2011). The works (Mollaahmetoglu and Akgali,
2019; Botev et al., 2019; Hu et al., 2019) examine the relationship between financial development,
financial innovation and economic growth. It has been determined that financial development and
financial innovation have a significant impact on economic growth. An assessment of the impact of
financial flows and their composition on the real exchange rate and economic growth is given in
(Combes et al., 2019). The results show that net financial flows influence economic growth both
directly and indirectly and the instability of market flows, such as FDI and portfolio investment,
exacerbates the volatility of economic growth.

Improvement of economic growth indicators depending on financial development is shown in
the study (Yildirim et al., 2020). Here is an analysis of the impact of natural resource revenues on the
financial development of developing countries that receive income from natural resources. Empirical
results have shown that an increase in oil revenues has a positive impact on financial development in
the long term. However, in the short term, rents for natural resources do not affect financial
development. Income from natural resources is one of the main sources that can be used in the
development of financial systems in these countries. However, from our point of view, this approach
should have considered the impact on non-financial investments, which may depend as much as the
financial system on the amount of income received from natural resources in such countries. In
addition, the question of financial development and its success in the long term cannot be unrelated
to the problem of general economic development and non-financial investments, which play a central
role. In our study we do not consider factors that affect the financial system or non-financial
investments, but rather the impact of financial and non-financial investments on economic dynamics.

The study (Kavya and Shijin, 2020) is considered the relationship between economic and financial
development in relation to income inequality, taking into account the hypotheses of Kuznets, Greenwood.
The results of the study indicate that there is no clear evidence that economic development and financial
growth would reduce the problem of income inequality. Moreover, in most high-income developed
countries financial development is not so great. This study highlights the need for further study on the
impact of financial and non-financial investments on economic growth and not just in relation to the
distribution of income or its value. In our opinion, such studies should include an assessment of the
impact of financial and non-financial development opportunities on growth. Therefore, the study
undertaken in this article becomes very useful from this point of view. Of course, there are articles that
include the impact of certain subsystems, in particular, the banking system, on macroeconomic dynamics.

Thus, the study (Mensi and Hammoudeh, 2020) is considered the non-linear relationship between
the development of the banking sector, the main macroeconomic indicators and economic growth in
Islamic countries. The results show a positive non-linear relationship between the development of the
banking sector and economic growth. In addition, the relationship between macroeconomic variable
values and economic growth is asymmetric. Foreign direct investment, oil production and inflation
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have a positive impact on economic growth during a period of stable financial development, while state
consumption and terms of trade have a negative impact on economic growth. The human capital index,
education and the rule of law have little impact, regardless of the prevailing regime. Consequently, the
stability of the financial system affects economic development in one way or another, which can be
seen in various studies, but financial investments can act as a kind of indicator of such stability, which
important to consider together with non-financial investments.

Secondly, the identification of imbalances between the financial and real sectors of the economy
and their impact on economic growth (Ibrahim and Alagidede, 2018), for example, inhibition of
innovation (Zhu et al., 2020). An assessment of financial innovation on economic growth is also
presented in (Bernier and Plouffe, 2019), which shows the positive relationship between financial
innovation and gross capital formation.

Thirdly, consideration of acceleration or inhibition of growth depending on changes in relevant
parameters of the financial, banking system or stock market, insurance market or bond market, for
example, lending volume, or the stability of the stock market or banking system (Beck et al., 2014)
or previously unaccounted for factors becoming the most relevant (Nguyen et al., 2019).

These study groups suggest the use of various econometric methods (Bucci and Russo, 2019),
but country samples are successfully analyzed using a panel vector autoregressive model to check
Granger causality (Pradhan, et al., 2017b; Swamy and Dharani, 2019). In this study a statistically
verified selection of the investment function describing the dynamics of GDP implemented in three
countries—the USA (the country is the world leader), Germany (the economic leader of Europe) and
Russia, is used as an econometric method of study. For these countries on the basis of obtaining the
dynamics of GDP, which depends on investments in financial and non-financial assets, and also
taking into account the displacement of the financial sector relative to the non-financial, a
comparative description of the degree of influence on the economic dynamics of countries is given.

Summarizing what has been said, this allows to solve the problem of determining the correlative
effect of investments in financial and non-financial assets on the economic dynamics of countries,
which is the main goal of the study. According to the World Bank and the IMF guidelines,
investments in financial assets are understood as instruments of participation in capital and units of
investment funds, debt securities, options, forward contracts, other financial assets and liabilities®.
Investments in non-financial assets are understood as expenses on replenishment of fixed assets of
the economy plus net changes in stock levels?.

In contrast to the above studies, the authors in this article form, which is the originality of the
proposed solution, a general algorithm for conducting study on the impact of financial and
non-financial investments on the dynamics of GDP. This is done taking into account the changes in
the introduced indicator of financial market bias, the obtained polynomial econometric models for
the countries, and a model assessment of the contribution of two types of investments to their
economic growth is given according to the structural formula. Thus, it is possible to assess the
impact of each type of investment on economic dynamics, and to evaluate the accuracy of the models

! Source: World Bank https://data.worldbank.org/indicator/NE.GDI.TOTL.ZS, International Monetary Fund
http://data.imf.org/regular.aspx?key=61545867.
2 Source: Ibid. The study equally applies to the expressions financial and non-financial investments and investments in
financial and non-financial assets respectively.
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used. The proposed approach can be used for investment policy and for forecasts of changes in the
growth rate when each type of investment changes.

The ratio of these investments can be a macroeconomic characteristic and be used when
comparing the development of different countries. For example, the outstripping growth of financial
investments relative to investments in non-financial assets indicates a shift in development focus
towards the financial sector. This can both lead to inhibition of the overall dynamics, and in some
cases contribute to it. In this regard, for further analysis, we formulate the main provisions of the
applied methodology, which is reduced to the building of econometric models of the dynamics of the
gross domestic product (GDP) depending on the two types of investments, as well as the use of a
regression apparatus, which makes it possible to establish the sensitivity of these investments and the
dynamics of GDP (growth rate) to change relevant parameters.

2. Research methodology and its algorithm

An econometric approach is applied to the study of the impact of investments in financial and
non-financial assets on economic dynamics, which allows to link the change in the main
macroeconomic indicator with these investments. Structural analysis is also useful, which allows to
establish the ratio between the values of investments in financial assets and non-financial
investments, which can be represented by the following indicator (formula (1)), which we denote as
the displacement of the financial market (Sukharev, 2019):

Yo = SL (1)

-N

where:

F and N are the values of investments in financial and non-financial assets respectively;
S is the value of total savings.

It should be noted that in the general sense, the difference between the value of savings and
non-financial investments is not equal to zero. Thus, savings are not equal to non-financial investments. If
there is a point (year) where they are equal, then the analysis should be carried out by the inverse value of
the indicator over the entire interval, adjusting the estimate taking into account this appeal. In this case
the difference will be in the numerator and a decrease in the indicator and not its increase, will mean a
shift in favor of the financial sector. In this study the equality of savings and non-financial investments
was not observed in any of the years considered, therefore, the introduced indicator is used.

This indicator reflects the superiority of investments in financial assets over the difference
between savings and non-financial investments. Differentiating the indicator of the financial market
shift in time, accepting the condition when it grows, we obtain the following ratio:

yo >0

gr >0 )

1-n

where: gg, gy are investment growth rates in financial and non-financial assets respectively;

n= % gyo 1s growth rate of financial market bias.

It follows from formula (2) that the growth rate of financial investments in order for the
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financial market shift to increase must exceed the difference between the weighted growth rates of
savings and non-financial investments, where the weighting coefficient for the growth rate of savings

IS ﬁ for the growth rate non-financial investments ﬁ If the displacement of the financial market

is reduced, then the sign in inequality (2) is reversed.

Investments in non-financial assets N > S may exceed the amount of savings, then y, < 0. In
this case the indicator will be negative. This in essence means that capital stays in the economy,
exceeds the value of savings (it acts in the direction of revaluation of the national currency). If the
negative value of the financial market shift indicator increases, then this indicates that with the
superiority of non-financial investments over savings, which may increase, financial investments
increase more significantly, or the superiority decreases (due to a corresponding change in
non-financial investments or savings), while maintaining negative values of the indicator. At the
same time financial investments may not grow, or even decrease by a certain amount.

In other cases, it has positive values, and it grows when the value of financial investments
increases and when investments in non-financial assets increase, or savings decrease. It decreases if
investments in financial assets and non-financial assets decrease (with the same amount of savings),
or savings increase (with the same amount of non-financial investments). By this indicator, it can
evaluate the shift—an increase or decrease in the influence of the financial market in the economy.
An increase in the indicator indicates an increase in this influence, a decrease in the indicator
indicates a decrease in this influence.

Changes in interest rates and the risk of financial and non-financial investments will have a
significant impact on the dynamics of the indicator. Usually, at a lower interest rate on a loan, more
investment is made. Also, with a higher dividend per share, investment in these securities becomes
more attractive, which increases financial investments.

An econometric study of the impact of financial and non-financial investments on GDP involves
the building of econometric models, their testing and verification.

The general algorithm of econometric study used in this article is reduced to the following steps:

(1) Formulation of the hypothesis about the relationship between changes in GDP, financial and
non-financial investments.
(2) Model econometric building using the Ordinary Least Squares (OLS) for each country, but of an
identical type, with their testing according to statistical criteria (shown below) that allow verification.
(3) Confirmation of verification of models and hypotheses of the study according to the set of
statistical tests.

Then, models are applied to evaluate the contribution of investment to the rate of economic
growth and obtain diagrams showing the impact of each type of investment on the growth rate.

To model building the OLS is used. This mathematical method is one of the basic methods of
regression analysis. Using it, the authors determined the parameters of the model that best describes the
development trend of the parameters. The goal of the OLS is precisely to find the best or optimal
model. In this case the model will be optimal if the sum of the square deviations between the observed
actual values and the corresponding calculated values is the minimum (smallest). OLS allowed to use
the actual data to select an analytical function that runs as close to the actual points as possible.

These three positions of econometric study (building, testing and verification) constitute the
stages of its implementation in the article. At the first stage, we assume that changes in GDP are
related to two types of investment—financial and non-financial. The selection of models is carried
out by the rejection method based on the best result determined using statistical tests. The regression
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analysis carried out to establish a close relationship between the relevant parameters to confirm the
effectiveness involves testing and verification using the criteria. The use of these criteria allows to
speak about the effectiveness of the conducted regression analysis and confirms the reliability of
meaningful results based on it.

Econometric models are based on data from official statistical services: World bank,
International Monetary Fund, Eurostat, Rosstat and so on. For the study, the initial time series were
reduced to a constant price.

An important problem of multi-factor analysis is the selection of the most significant factors
and model building that determines the values of the modeled indicator depending on the values
of these factors. The study uses a method for solving this problem based on a complete search of
all possible combinations of factors in order to build the best model with a fixed number of
factors, which allows to select the optimal model from the set of best models (rejection method)
based on known criteria of significance.

To ensure the reliability of the results of econometric modeling, the models were checked for
compliance with the basic assumptions of regression analysis. A necessary condition for the
reliability of the model and the effectiveness of the obtained coefficient estimates is the absence of
multicollinearity of factors, heteroscedasticity and autocorrelation in the model residuals. To check
the built models for multicollinearity the analysis of correlation matrices was used. Testing for
heteroscedasticity and autocorrelation was performed using the White and Durbin-Watson tests as the
most common and universal criteria.

The results of testing the basic assumptions of regression analysis allow to conclude that the
models presented in the study can be used to adequately describe the economic dynamics in the
analyzed countries.

Time series for GDP, financial and non-financial investments for the countries are used to build
models and perform the necessary calculations for them (the normative choice of these countries is
explained below). Descriptive statistics of relevant parameters for building models and calculating
them are provided in Tables 2—4.
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Table 1. Criteria of significance of econometric modeling results.

Name of the criterion

Mathematical notation and formula

Economic substance

Determination coefficient

Adjusted coefficient of
determination

F-test

Student t-test

Durbin-Watson test

White test

, L0 -9
Xy —y)?
0 -9)?
g2, —n—_m-—1
Ny —9)?
n—1
T@-92
Facr. = T5-577
n-m-1

If Fpar. > Frasn, the statistical significance of
the model is recognized

t, =mi,tb =mi, where
a b
S Z(}’—f’)z* xx?
@ n—2 nxX(x-—x?

_— Y —9)?
P m=2)xX(x - 0¥

If tpacr. > trasn, then the statistical significance

of the model parameter is recognized.

— e 2
DW = —Z(e‘z :i;—l) .
The critical values d; and d are determined
based on a table for the required significance
level o, the number of observations n, and the
number of explanatory variables m.
Estimation of the regression of squares of
residuals to all
regressors, their squares and pairwise products.
7 ctual. > “2m_1, then the heteroscedasticity of
random errors is recognized.

Shows the percentage of variation in the
resultant attribute Y under the influence
of the factor attribute X

Allows to take into account the ratio of the
number of observations and the number of
estimated parameters of the model when
evaluating the quality of the model
Allows to evaluate the quality of the
regression model as a whole

Allows to evaluate the quality of
regression model parameters

Allows to determine whether there is an

autocorrelation of residuals

Allows to determine the presence of
random error heteroscedasticity
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Table 2. Descriptive statistics on indicators Russia, 2000-2018, in 2005 prices.

Financial investment, min $US Non-financial investment, min $US ~ GDP, min $US  GDP growth rate, %
Average 24,092.1 3,642.2 24,595.4 3.8
Standard error 4,611.5 187.0 994.0 1.0
Median 17,067.4 3,880.6 26,190.9 4.5
Mode - - - 1.8
Standard deviation 20,101.1 814.9 4,445.1 4.2
Sample variance 404,055,652.1 664,114.7 19,759,033.5 17.5
Excess 0.6 -1.1 —-0.8 2.1
Asymmetry 1.0 -0.3 —-0.8 -11
Interval 71,489.2 2,583.3 13,556.6 17.8
Minimum 2,738.5 2,356.1 16,069.1 —-7.8
Maximum 74,227.6 4,939.5 29,625.6 10.0
Largest(1) 74,227.6 4,939.5 29,625.6 10.0
Smallest(1) 2,738.5 2,356.1 16,069.1 -7.8
Significance (95.0%) 9,688.4 392.8 2,080.4 2.0

Table 3. Descriptive statistics on indicators Germany, 2000-2018, in 2005 prices.

Financial investment, min $US Non-financial investment, min $US  GDP, min $US GDP growth

rate, %
Average 1,174,695.8 704,235.3 3,456,157.4 1.4
Standard error 69,787.6 12,861.4 59,498.0 0.5
Median 1,096,846.2 712,059.1 3,441,355.9 1.7
Mode - - 3,176,872.8 -
Standard deviation ~ 304,197.0 56,061.7 259,345.9 2.2
Sample variance 92,535,807,884.6 3,142,910,703.3 67,260,308,599.6 4.6
Excess -2.0 0.1 -1.0 5.7
Asymmetry 0.0 0.3 04 -1.9
Interval 737,466.6 221,606.5 815,318.8 9.7
Minimum 802,159.5 607,251.0 3,123,907.8 5.6
Maximum 1,539,626.2 828,857.6 3,939,226.6 4.1
Largest(1) 1,539,626.2 828,857.6 3,939,226.6 4.1
Smallest(1) 802,159.5 607,251.0 3,123,907.8 5.6
Significance 146,618.3 27,020.9 125,000.7 1.0
(95.0%)

Quantitative Finance and Economics
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Table 4. Descriptive statistics on indicators United States, 2000-2018, in 2005 prices.

Financial investment, min $US Non-financial investment, min $US GDP, min $US GDP growth

rate, %
Average 1,342,096.8 3,166,979.9 15,186,837.9 2.1
Standard error 130,466.7 89,243.6 344,869.6 0.3
Median 1,412,434.4 3,180,302.0 15,008,011.9 2.2
Mode - - - -
Standard deviation ~ 553,523.2 378,628.7 1,463,157.7 15
Sample variance 306,387,983,708.9  143,359,700,052.6 2,140,830,578,775.4 2.2
Excess -1.5 -0.8 —-0.6 4.3
Asymmetry 0.1 0.2 0.1 -1.7
Interval 1,542,787.0 1,333,909.6 5,098,013.1 6.7
Minimum 710,163.6 2,543,942.2 12,746,261.7 -2.5
Maximum 2,252,950.6 3,877,851.7 17,844,274.7 4.1
Largest(1) 2,252,950.6 3,877,851.7 17,844,274.7 4.1
Smallest(1) 710,163.6 2,543,942.2 12,746,261.7 -2.5
Significance 275,260.6 188,287.6 727,611.2 0.7
(95.0%)

Tables 2—4 provide descriptive statistics of the indicators used in this study for the analyzed
countries. Thus, an important indicator is sample variance, which reflects the measure of data
dispersion around the arithmetic mean. Based on Tables 2—4, the sample variance takes a fairly high
value relative to the analyzed indicators, which shows how far apart the values of random variables
are. The largest value of the sample variance relative to the average value of financial investments in
the United States, which indicates an unstable trend of this indicator. From this point of view, the
most stable financial investments are registered in Russia. A similar trend is typical for non-financial
investments and GDP. The opposite dynamics is observed in the indicator of the GDP growth rate. So,
the smallest deviations are in the US, the largest in Russia. The mode value can only be determined
for Russia and it takes a value of 1.8%, i.e. this value is more common in the analyzed data set. In
Germany and the United States, there is no repetition of GDP growth rates.

The kurtosis coefficient characterizes the fineness or flatness of the distribution, which is due to
the different nature of grouping the values of the variable around the average. Thus, the GDP values
in all the countries have a flat-top distribution, since the coefficient takes negative values. In Other
words, the distribution of GDP by year is characterized by “blurring”. The GDP growth rate, on the
contrary, is characterized by a positive coefficient of excesses in all countries, therefore, the
distribution of values is incomplete, or “compact” distribution of values. A possible reason for this is
the high degree of attraction of variables to the central trend.

The symmetry of the distribution relative to the mode is determined using the asymmetry
coefficient. The distribution may have a negative or positive asymmetry. Positive symmetry with a
steeper left and a flatter right wing is typical for financial investments in Russia and the United States,
which indicates a “gravitation” of trends towards lower values. In Germany, the asymmetry
coefficient is 0, which indicates that the distribution of values is symmetrical. Positive symmetry is
typical for non-financial investments in Germany and the United States, as well as for the GDP of
these countries. The GDP growth rate is characterized by a negative coefficient for the analyzed
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countries. Russia also has a negative coefficient in terms of non-financial investment and GDP. A
negative coefficient shows the “gravitation” of indicators towards higher values.

Since the study uses a comparative econometric analysis, it is performed by time series for each
country. A model is built for each country (object). This allows to see and evaluate the impact of each
type of investment on economic growth. The use of time series by country is sufficient, based on the
purpose and purpose of the study and its content, which involves comparing models for each country
separately. The conducted regression analysis is verified using a set of statistical tests, its effectiveness
is justified by the applied statistical criteria, which are contained in table 1, where the rationale for their
application is also given. This eliminates the problems that usually arise with time series analysis (for
example, multi-collinearity), but also reduces the cost of preparing panel data, the use of which in this
study is not a panacea and even in some sense makes it difficult to compare. This means that the scale
of the method, if panel data is used, does not correspond to the goal and task that can be achieved using
simpler procedures. Moreover, the study involves the use of not only econometric procedures, but also
comparative structural analysis, which provides direct non-model estimates. Therefore, “econometric
complexity” should be adequate to the problem statement and solution, and not an end in itself.

In addition to the econometric approach, the study involves structural analysis, therefore, the
apparatus used and the assessment of the reliability of the results is not determined by statistical
criteria applied to simple econometric models, but contains accurate calculation and analytical
estimates, which are also an additional argument in justifying the reliability of the result.

It should be borne in mind that for individual countries (as will be shown below, for example, for
Russia) the value of financial investments may exceed GDP. A structural approach, showing the ratio of
investments, becomes important along with the econometric method to assess the impact on economic
dynamics. The simplest models with which can evaluate the impact of investments in financial (F) and
non-financial assets (N) can be represented in the following two types. The models are based on the fact
that they show the impact of financial and non-financial investments on the GDP (), are representable in
the form of a polynomial and in a multiplicative form (Sukharev, 2020b):

(1) Y =c+ a*xF+bx*N, where a,b,c are model coefficients; Y is GDP; F,N are financial
and non-financial investments respectively;

(2) Y = AF* « NP where A is absolute term of an model; a, B are exponents in the investment
function for GDP (Y), or replacement rates for the relevant investments by analogy with the
Cobb-Douglas function.

Having differentiated the value of the product over time and carried out the simplest
transformations, it is not difficult to arrive at an expression for the rate of economic growth. From the
first model, we obtain the structural formula for the economic growth rate (g) of the form:

g = axifxgp +bxinxgy ©)
where:
if,in are shares of investments in financial and non-financial assets in GDP (Y);
gr = % Z—Z, gy = % ‘Z—IZ are growth rate of investments in financial and non-financial assets respectively.

Based on the second model, after differentiating the product, we obtain the growth rate (g) in
the form of the following structural formula:

g =axgp +B*gy (4)
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Both structural formulas (3)—(4) were obtained on the basis of introduced econometric models
linking GDP with financial and non-financial investments.

In fact, they show the contribution of financial and non-financial investments to the growth rate.
The use of these structural formulas, unlike other empirical applications of a similar approach
(Sukharev, 2020b), or the portfolio method (Sukharev, 2019) is entirely determined by the accuracy
of the built econometric models, since differentiation, if the models are inaccurate, can significantly
affect the pace changes to the parameters included in the model. The final section of the study will
show the accuracy of estimating GDP growth rate according to these models. Our study is conducted
in three countries—the United States, Germany and Russia®, covering the period 2000-2019* on
which a comparative analysis of the impact of financial and non-financial investments on economic
dynamics is carried out according to the following algorithm.

Firstly, the dynamics of financial and non-financial investments reduced to 2005 prices is
analyzed, and the parameter of the financial market shift for each country is calculated. This makes
accurate analytical estimates based on the available data series.

Secondly, an assessment is made of the regression relationship between the dynamics of financial
and non-financial investments, and the effect of the displacement of the financial market on GDP growth.
Regression analysis involves the selection of the regression rejection method at the best statistical tests.
Each country has its own regression based on the purpose of comparative analysis, so data series for each
country are used, rather than panel data. The resulting regressions are checked using the criteria listed
above. It’s needed to get regressions for each country, not for a combined sample of data.

Thirdly, econometric models for linking GDP with financial and non-financial investments are being
built with a subsequent assessment of the impact of each type of investment on this rate (contribution to
the growth rate according to the structural formula (2)). The building of models is carried out by the
method of rejection according to the best statistical indicators of verification. The method of pair
correlations of the contribution of financial and non-financial investments to economic dynamics is an
additional way to justify the degree of their influence. In addition, this method acts as an additional
verifier for estimates obtained from the built econometric models and from the resulting ones.

The final part of the study discusses the results obtained in a comparative analysis of countries,
with the establishment of a specific picture of the impact of financial investments on economic
growth. The likelihood of the results is estimated based on the adequacy of the applied regression
apparatus and structural analysis, which allows us to obtain an analytically accurate estimate. In fact,
it strengthens the adequacy of the results of regression analysis. Based on the crisis of 2020 caused
by a virus attack on the global economy, according to the built models, a scenario forecast for 2020 is
carried out with a 5% reduction in investments in financial and non-financial assets compared to the
previous year. In addition, a forecast for 2021 is also given based on a 1% increase in financial
investments and a 2% decrease in investments in non-financial assets.

Next, we implement the points of the study algorithm indicated above.

3 Countries for consideration are taken on the basis of considerations of influence on the world economy (USA), the
European system (Germany) and because of the authors’ residence is Russia. For China, there is no comparable
information on financial investments in the considered time interval, therefore, the second world economy was not
included in the analysis. However, if there is statistical information, the approach developed in the article can be similarly
applied to the Chinese economy.

4 The interval for countries may vary slightly due to the availability of statistical data, as can be seen in the calculated charts.
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3. Dynamics of financial and non-financial investments: USA, Germany, Russia

Analysis of the dynamics of financial and non-financial investments is reflected in Figure 1 for
the United States, Germany and Russia. As it can be seen, investments in non-financial assets prevail
in the USA, unlike Germany. For Russia in the considered time interval there is a sharp increase in

financial investments, many times exceeding investments in non-financial assets, moreover,
exceeding GDP by 2 times (Figure 2, right).
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Figure 1. Financial and non-financial investments in 2005 prices of the USA (left),
Germany (center), Russia (right), 2000-2018°.

5 Source: World Bank https://data.worldbank.org/indicator/NE.GDI.TOTL.KD, International Monetary Fund

https://data.imf.org/regular.aspx?key=61545853. Rosstat https://www.gks.ru/investment_nonfinancial,
https://www.gks.ru/folder/14476, https://www.gks.ru/storage/mediabank/tab1(2).htm.

Quantitative Finance and Economics Volume 4, Issue 3, 382-411.



395

times

25
2.0
15
1.0
0.5

0.0

30
25
20
15
10

-10

200

2003
2004
2005
2006
2007

2008;
200
201
20

2912

13
2014

015
2016

20%7
201

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

-15

-20

—e— Germany —e— United States —e— Russia

—e—Germany —e— United States Russia

Figure 2. Financial investments to GDP, 2000-2019 (left)®, the financial market bias of
the USA, Germany, Russia, 2002—2018 (on right)’.

In the US and German economies investments in financial assets do not exceed GDP (Figure 2,
left). The calculation of the financial market bias yo, presented in Figure 2, on the right, reflects a
high financial market bias relative to the non-financial sector of the economy for Russia, especially
after 2009, a significant decrease in this bias for Germany in the field of positive values and a
negative value for the US economy. This suggests that the US economy attracted capital that
exceeded savings and the increase in the negative bias until 2014 was associated with both increased
financial and non-financial investments, and its further increase with a decrease in financial
investments (Figure 2, right; Figure 1, left). The value of two types of investments in the United
States significantly exceeded the size of German investments and significantly the same types of
investments in the Russian economy. Non-financial investments in Germany were inferior in
dynamics to financial investments (Figure 1, center), which ultimately affected the change in the
magnitude of the displacement of the financial market (Figure 2, right).

Thus, each of the countries under consideration demonstrated its own characteristics of the
development of the financial market and the scale of influence of financial investments.

Figure 3 shows the dynamics of financial and non-financial investments in the USA, Germany
and Russia, showing a different degree of sensitivity of changes in some investments when others
change over the considered time interval. So, in the American economy, judging by the connection
obtained in Figure 3a, a 1.6-fold increase in non-financial investments is accompanied by a 3-fold
increase in financial investments. For the German economy (Figure 3, b), a 1.34-fold increase in
non-financial investments is accompanied by a 2-fold increase in financial investments. The Russian
economy is characterized by a sharp shift towards the financial market, so a 2-fold increase in
non-financial investments is accompanied by an almost 12-fold increase in financial investments
(Figure 3, c). Consequently, the sensitivity of financial investments to non-financial ones is about
1.49 for Germany, 1.875 for the USA and the highest for Russia, about 6.0.

6 Source: World Bank https://data.worldbank.org/indicator/NE.GDI. TOTL.KD, International
https://data.imf.org/regular.aspx?key=61545853.

7 Source: World Bank https://data.worldbank.org/indicator/NE.GDI.TOTL.KD,
https://data.worldbank.org/indicator/NY.GNS.ICTR.ZS, https://data.worldbank.org/indicator/NY.GDP.MKTP.KD,

International Monetary Fund http://data.imf.org/regular.aspx?key=61545865.

Monetary Fund
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In this regard investments in non-financial assets in Russia are less sensitive to financial
investments than in the USA and Germany. In turn, in Germany non-financial investments are more
sensitive to financial investments than in the United States.
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Figure 3. Regression model® of financial and non-financial investments in the USA (a),
Germany (b), Russia (c).

8 Based on: World Bank https://data.worldbank.org/indicator/NE.GDI.TOTL.KD, International Monetary Fund

https://data.imf.org/regular.aspx?key=61545853, Rosstat https://www.gks.ru/investment_nonfinancial,
https://www.gks.ru/folder/14476.
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Table 5. Econometric characteristics of the models in Figure 3.

Characteristics Model 1: United States Model 2: Germany Model 3: Russia

F-test 335 24.3 31.4

D-Woealculated 1.5 €[1.53; 2.47] 1.6 €[1.53; 2.47] 1.6 € [1.4;2.6]

White test %2 cale- = 16.2; %2 cit. = 27.6 %2 cale. = 18.7; %2 crit. = 28.9 %2 cale. = 10.2; %2 it = 28.9.

The significance of regression models (Table 5) is checked using the F-test. The calculated
value shown in the Table 5 is greater than the table value for a given significance level a = 0.05,
therefore, the models shown in Figure 3 are significant.

To test the hypothesis of the presence of autocorrelation of residues, the authors used the
Durbin-Watson test. According to the Durbin-Watson table at m = 1 the critical points for the
significance level 0.05 and the number of observations 19 were determined, while the calculated
value fell within the range [d2; 4-d2], therefore, there are reasons to believe that there is no
autocorrelation. This is one of the confirmations of the high quality of the model (Jeffrey, 2012).

The universal test for determining the heteroscedasticity of random model errors is the White test
(Baltagi and Badi, 2011). The ratio of calculated and critical values for each model allowed us to
accept the null hypothesis of homoscedasticity of the model, i.e. one of the key assumptions of the
OLS—the condition of constancy of variances of random deviations is fulfilled. These calculations
show the significance and adequacy of the models built by the authors.

Conducting the regression analysis of the relationship between the GDP growth rate of each
country and the financial sector bias parameter y0 (Figure 4, Table 6), we find the following property.
At this point in time the increase in the displacement of the financial market for the Russian economy
(Figure 4, c) accompanied by a decrease in growth rate, the decline for the German an increase in the
growth rate (Figure 4, b) and the American economy (Figure 4, a) some increase in growth rate.
Comparing the change in the offset parameter with the dynamics of investments in financial and
non-financial assets, it can get the final characteristic of the change in this parameter for a given
economic dynamics. This characteristic is reflected in Table 7.

Table 6. Econometric characteristics of the models in Figure 4.

Characteristics Model 1: United States Model 2: Germany Model 3: Russia

F-test 8.4 11 11

D-Weaiculated 1.4 €1.38; 2.62] 1.8 €[1.38; 2.62] 1.8 €[1.4;2.6]

White test %2 cale- = 17.4; %2 criv. = 27.6 %2 cale. = 9.9; %2 crit. = 26.3 %2 cate. = 11.3; %2 it = 28.9.
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Figure 4. Regression model® of the relationship between the economic growth rate and
the displacement of the US financial market (a), Germany (b), Russia (c).

® Based on: World Bank Bcemupneiii Gank  https:/data.worldbank.org/indicator/NE.GDL.TOTL.KD,
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD, International Monetary Fund
https://data.imf.org/regular.aspx?key=61545853. Rosstat https://www.gks.ru/investment_nonfinancial,
https://www.gks.ru/folder/14476, https://www.gks.ru/storage/mediabank/tab1(2).htm.
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Table 7. Influence of financial market bias on economic dynamics (final assessment in

Figure 4).

Country Characteristics of the parameter Y0 influence on the economy dynamics

United States Non-financial investments predominate over financial investments and exceed savings, so that y0 <0
(2001-2018) and grows due to the growth of financial investments. This is accompanied by a slight increase in the

GDP growth rate.

Germany Financial investments prevail, but y0 > O first decreases, then steadily due to non-financial
(2002-2018) investments. When it decreases, the growth rate increases.

Russia Very significant financial investments, exceeding non-financial ones, Y0 > 0 and increasing sharply
(2000-2018) due to the growth of financial investments. This shift in the financial market is accompanied by a

slowdown in economic dynamics.

The predominance of financial investments is not a negative outcome for the economy, since the
value of non-financial investments and the mutual influence of some on others is important. In
particular, the German economy increased its pace with an average decrease in the size of the
financial market bias. The US economy showed a negative value of the financial market shift, as
capital flowed into the country and the total volume of non-financial investments exceeded savings.
For the Russian economy, the sharp expansion of financial investment strongly affected the economic
dynamics, which was accompanied by a decrease in the rate of economic growth (Figure 4, right).

Further, on the basis of econometric models built by the rejection method, we will show the
contribution of each type of investment to the growth rate according to the obtained structural models (2).
We will evaluate the accuracy of the models based on a combined estimate of the actual and estimated
growth rate for each country. Let’s make a forecast for changes in GDP for the studied countries for 2020
and 2021, according to the scenario of a 5% decrease in investment of each type in the first year and a 2%
decrease in non-financial investment with a 1% increase in financial investment in each country in 2021.
We will calculate the decline in the rate and size of GDP in each country under this scenario, according to
the built models. Let's summarize and discuss the results of the analysis.

4. Discussion

Let’s build econometric models of changes in the GDP of the United States, Germany and
Russia depending on the size of financial and non-financial investments, focusing on the polynomial
representation of the relationship (for the Russian economy, we will also include a multiplicative
model of the relationship of these parameters). Next let’s estimate the contribution of investment to
the growth rate of countries by dependencies (2) in Figure 6.

Figure 5 shows the relationship between GDP and investment of two types. It can be seen, the
accuracy of selecting models is very high.
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Figure 5. GDP dependence®® on investments in financial and non-financial assets of the
United States (left), Germany (center), Russia (right) (Sukharev, 2020a).

Table 8. Econometric characteristics of the models in Figure 5.

Characteristics Model 1: United States Model 2: Germany Model 3: Russia

F-test 147 88.3 125.3

D-Weaiculated 1.8 €[1.53; 2.47] 1.9 €[1.53; 2.47] 1.4 €[1.4;2.6]

White test %2 cale- = 17.9; %2 criv. = 27.6 Y2 cale. = 4.6; %2 crit. = 28.9 %2 cate. = 1.5; %2 crir. = 30.1

10 Calculated by the authors from the source: World Bank https://data.worldbank.org/indicator/NE.GDI.TOTL.KD,
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD, International Monetary Funf
https://data.imf.org/regular.aspx?key=61545853, Rosstat https://www.gks.ru/investment_nonfinancial,
https://www.gks.ru/folder/14476, https://www.gks.ru/storage/mediabank/tab1(2).htm.
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The results of testing the main assumptions of regression analysis allow to conclude that for an
adequate description of economic dynamics in the analyzed countries, the models presented in the
study can be used, including for forecasting.

Comparing the dynamics of GDP in countries based on models that link the impact on GDP of
financial and non-financial investments, we can conclude that with the same change in each type of
investment in the United States, the impact on GDP change is quite close, and non-financial
investments will have a stronger impact on its change. In Germany this influence will be even higher.
However, in Russia, financial investment is most likely to affect the change in GDP in the direction
of deceleration (Figure 5, right). It is noteworthy that if the US GDP declined in 2009, then in Russia
both in 2009 and in 2015. (in Germany, we can also see a slowdown in GDP growth in 2005 prices in
2014-2015, Figure 5, center).

An important characteristic of the impact of financial and non-financial investments on
economic dynamics is their contribution to the rate of economic growth. This contribution is
calculated using structural formulas for each country and is shown in Figure 6 (using a polynomial
model of the relationship between GDP and financial and non-financial investments). This is an
analytically accurate calculation, the adequacy of which is checked by comparison with actual data
and observed GDP dynamics. By itself, this approach provides information about the impact of each
type of investment on the rate of economic growth, so that the regression apparatus, due to its
inaccuracy in comparison with changes in real parameters, becomes a kind of auxiliary tool, but
important, since analytically accurate estimates and models are combined. This can be seen by
comparing the results. This creates an additional argument, in addition to statistical tests, to justify
the adequacy of the use of regression models, which follows from the logic of comparative analysis.

As shown in Figure 6, according to the model used, the contribution of financial and
non-financial investments varies over time in each country. Since 2014, the contribution to the
growth rate, for example, in Russia is clearly more important than financial investment, in Germany,
on the contrary, non-financial, in the United States-a very close contribution of both investments. The
average contribution estimate for the period up to 2020 is shown in Table 2.

Figure 7 shows the calculation of the economic growth rate, compared with its actual values for
countries. And for the United States and Germany, the rate calculated from the structural formula that
meets the polynomial model (the most accurate), and for Russia—in the structural formula,
corresponding multiplicative models of GDP from financial and non-financial investment (the
accuracy of which is higher Figure 5, right).

As we can see, the use of the structural formula for estimating the GDP growth rate gives a very
noticeable error, which is probably caused by the peculiarities of obtaining structural formulas (2)—(3)
based on the differentiation of the built econometric model, which programs a certain degree of
inaccuracy. Testing the structural formula on an empirical basis (Sukharev, 2020b) gives higher
accuracy. However, for a number of points (Figure 7), the accuracy is quite high and in general, the
quality parameters of the dynamics of the application of these formulas is quite reflected. It should be
noted that the growth rate of the original model and the structural formula obtained from this model
by differentiation are very precisely the same. Therefore, the inaccuracy of the initial econometric
model creates a prerequisite for deviation from the actual data on the growth rate.

We will forecast the GDP growth rate for countries based on the scenario of a 5% reduction in
financial and non-financial investments in 2020, due to a virus attack and a recession (a pessimistic
scenario). In 2021 we will put an increase in financial investment by 1% and a reduction in

Quantitative Finance and Economics Volume 4, Issue 3, 382-411.



402

non-financial investment by 2% due to the inertia of negative phenomena (we also take not the best
option for restoring the world economy). The result is shown in Figures 8-10 for the United States,
Germany and Russia. A polynomial model of changes in GDP from financial and non-financial
investments was used to identify the comparison.
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Figure 6. The contribution of financial and non-financial investments to economic
growth in the United States (left), Germany (center) and Russia (right)**.

11 Calculated by the authors from the source: World Bank https://data.worldbank.org/indicator/NE.GDI.TOTL.KD,
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD, International Monetary Fund
https://data.imf.org/regular.aspx?key=61545853, Rosstat https://www.gks.ru/investment_nonfinancial,
https://www.gks.ru/folder/14476, https://www.gks.ru/storage/mediabank/tab1(2).htm.
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Figure 7. Estimation? of the growth rate using the “structural formula” of the United
States (left), Germany (center) and Russia (right) using the multiplicative model.

2 Growth rate (y) is calculated based on the GDP model (Y).
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A O N A O R N WA O

Figure 8. Forecast of the US GDP growth rate?2,

Figure 10. Forecast of Russia’s GDP growth rate'®.

13 Calculated by the authors from the source: World Bank https://data.worldbank.org/indicator/NE.GDI.TOTL.KD,

https://data.worldbank.org/indicator/NY.GDP.MKTP.KD, International Monetary Fund
https://data.imf.org/regular.aspx?key=61545853.

14 Ibid.

5 Source: Rosstat https://iwww.gks.ru/investment_nonfinancial, https://iwww.gks.ru/folder/14476,

https://www.gks.ru/storage/mediabank/tab1(2).htm.
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Let’s combine the data obtained for the forecast for 2020-2021 by country in the final Table 9,
taking into account the contribution of financial investments to the economic dynamics of each
country under consideration.

Table 9. Summary of scenario changes in the growth rate and the impact of financial and
non-financial investments on the economic dynamics of countries.

Country Scenario for 2020: Scenario for 2021: The average contribution of
reduction of financial and reduction of non-financial financial and non-financial
non-financial investments investments by 2%, growth  investments to the growth
by 5% compared to the of financial investments by  rate in the considered
previous year 1% relative to 2020 interval for each country
Growth rate (the value of Growth rate, % before the forecast,
the previous year’s rate in (forecast years
2019), % 2020-2021), %

United States (2002-2019) —3.09 (2.0) —-0.63 1.24;1.02 (-0.38; —1.44)

Germany (2001-2019) —-3.22 (0.6) -0.71 0.52; 0.46 (—0.37; —1.56)

Russia (2001-2019) —3.54 (1.3) —-0.83 1.61; 2.04 (-0.37; -1.78)

As can be seen from Table 9, if financial and non-financial investment decreases by 5%, GDP
will decline (the growth rate becomes negative) and the largest decline is observed where the
financial sector has increased financial investment to the greatest extent relative to non-financial
investment (as in Russia). While financial investment will grow by 1% next year, but non-financial
investment will continue to decline by 2%, the model also shows a smaller decline in the countries
considered, although the decline in Russia again remains the largest.

Figure 11 shows the change in the growth rate of the US economy (left), Germany (center) and
Russia (right) according to the resulting econometric model for each country, based on the fact that the
value of financial investments changes when non-financial investments are stable, or, conversely,
non-financial investments change when the value of financial investments is stable. Thus, the obtained
graphs allow to conclude about the impact on the growth rate of each type of investment, while the other
type remains unchanged. In addition, they allow to compare this impact for the countries in question.

Analyzing Figure 11, we conclude that a certain balance between financial and non-financial
investments in the United States, with a decrease of some of their type by 5%, while other
investments are stable, will lead to a smaller decrease in the growth rate, while maintaining it
positive. In all the countries considered, it is the decline in non-financial investment that leads to a
greater decrease in the rate than in financial investment and growth, accordingly, gives a greater rate.
In Germany, a 5% decline in non-financial investment leads the rate to a negative value. In the
Russian economy, due to the highest imbalance between financial and non-financial investments,
even a small decline in financial and non-financial investments leads to negative growth rates
according to the obtained model. The sensitivity of economies to non-financial investment also
varies. So, with the growth of non-financial investments 5%, the lowest growth rate of discover the
Russian economy, higher German and the highest rate—the US economy. The same applies to
financial investments, although in Russia their value significantly exceeds the country’s GDP, in
contrast to Germany and the United States. And the growth rate of the Russian economy will be
much lower with the same increase in these investments in the countries considered.
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Figure 11. Change in the growth rate from changes in the type of investment in the
United States (left), Germany (center), Russia (right)*°.

Table 9, in its right column, gives an idea of the average contribution to the growth rate of the us,
Germany and Russia. Despite the fact that non-financial investments predominate over financial
investments in the US, their contribution [financial investments] to the growth rate is greater. For
Russia, the situation is reversed: financial investments dominate in size over non-financial

16 Calculated by the authors from the source: World Bank https://data.worldbank.org/indicator/NE.GDI.TOTL.KD,
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD, International Monetary Funf

https://data.imf.org/regular.aspx?key=61545853, Rosstat https://www.gks.ru/investment_nonfinancial,
https://www.gks.ru/folder/14476, https://www.gks.ru/storage/mediabank/tab1(2).htm.
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investments, but their average contribution to the growth rate in 2000-2019 is less than non-financial
investments. For Germany, average deposits are quite close. For the forecast period 2020-2021. the
main contribution to the decline in growth is made by non-financial investments and this negative
contribution is crucial for the Russian economy. The impact of non-financial investments on the
growth rate in a downturn is higher for all countries than for financial ones, although the contribution
of financial investments in the US and Germany is higher on average for the period before the
forecast, since the contribution also takes into account the growth rate of the investment itself. With
each type of investment falling by 5%, the GDP decline is reflected in table 10.

Table 10. The amount of GDP decline with a 5% decrease in investment, us $ million in

2005 prices.
Decrease in financial investments by 5% Reduction of non-financial
(non-financial-constant) investments by 5%
(financial-constant)
Russia -18,406 —25,860
Germany -36,703 —89,667
United States —-179,551 —385,965

Table 10 shows that the largest absolute value of GDP decline is typical for the United States,
the smallest-for Russia and with a reduction in non-financial investment, these losses in GDP are
significantly higher for each country (but in relative change, as a share of GDP, they are higher for
Russia). Although the absolute difference in losses for Russia when reducing each type of investment
separately is the smallest of the three countries considered, the losses themselves are the highest as a
share of GDP. The fact that this difference is the smallest is due to the characteristics of the resulting
model relationship between GDP and the two types of investment.

Using the method of paired correlations, we obtain correlations of the contribution of financial
and non-financial investments with the rate of economic growth for the United States, Germany and
Russia for the period 2000-2019. The results are shown in Table 11-13.

Table 11. Paired correlations of investment contribution and growth rate, USA,

2002-2019.
g a*if*gF b*in*gN
g 1.00 0.33 0.73
a*if*gF 0.33 1.00 —0.38
b*in*gN 0.73 —0.38 1.00

Table 12. Paired correlations of investment contribution and growth rate, Germany,

2001-20109.
g a*if*gF b*in*gN
g 1.00 0.52 0.93
a*if*gF 0.52 1.00 0.19
b*in*gN 0.93 0.19 1.00
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Table 13. Paired correlations of investment contribution and growth rate, Russia,

2001-2019.
g a*if*gF b*in*gN
g 1.00 0.23 0.95
a*if*gF 0.23 1.00 —-0.08
b*in*gN 0.95 —-0.08 1.00

It follows from Table 11-13 that the contribution of non-financial investments has the greatest
influence on the growth rate in Germany, and financial investments still have a significant impact on
their contribution. In the US, the contribution of financial investment has less impact on the growth
rate than in Germany and the same applies to non-financial investment. In the Russian economy, the
contribution of non-financial investments has the greatest impact on the growth rate, and financial
investments have the least impact in comparison with the United States and Germany. At the same
time, the relationship between financial and non-financial investment contributions to the growth rate
of the economy is very insignificant, even for the US, the pair correlation coefficient is —0.38.

This confirms the positions of the above analysis according to the applied econometric models.

Thus, the comparative econometric analysis of the impact of investments in financial and
non-financial assets in the United States, Germany, and Russia allowed us to identify the significance
and determine the degree of influence of the investment structure in terms of ensuring the economic
growth of countries. The average growth rate in Russia was higher, but at the same time the financial
economy was formed, with the development of which this growth slowed down. According to the
obtained model, the largest decline in GDP is predicted for Russia in the event of a crisis. This is
despite the fact that the contribution of non-financial investments to GDP dynamics is higher than
financial ones. In Germany and the United States, the investment contribution is comparable,
although the shift in the financial market relative to the non-financial market is less significant and
did not increase significantly as in Russia. This circumstance can be considered as a determining
condition for a strong downturn with the same decline in financial and non-financial investments in
different countries. The sensitivity to this decline in GDP dynamics is different, since the structural
structure is different. Consequently, one of the objectives of macroeconomic policies that stimulate
growth and counteract decline is to correct the investment structure between financial and
non-financial assets.

5. Conclusion

At the end of this study, we will summarize some of the most important results, which we will
indicate in the form of three relevant positions.

First, financial investment, along with non-financial investment, can have a significant impact
on economic dynamics, even if the economy is dominated by non-financial investment as a share of
gross product. This influence is provided by the shift of the financial market relative to other
economic sectors, that is, its advanced development, which does not always have a positive impact
on the economy, as can be seen in the Russian economy.

Second, for the United States and Germany, the largest average contribution to the economic
dynamics of financial investment is confirmed, regardless of the fact that the proportion between
financial and non-financial investment for these countries is the opposite. In the US non-financial
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investments dominate, while in Germany, financial investments predominate. In Russia, financial
investments are increasing sharply, but their impact on the growth rate is noticeable, but their
contribution is 1.27 times less than the contribution of non-financial investments. This confirms the
imbalance, reduced to unreasonable growth of the financial market (largest bias) in contrast to the
United States and Germany, but this process is not related to the expansion of the influence on
growth, unlike other countries surveyed, where the impact of the financial investment is large.

Third, the reduction of financial and non-financial investments in the context of the unfolding
recession of 20202021 leads to a negative growth rate (according to the introduced scenario) for the
three countries considered in 2020. An inertial reduction of non-financial investment by 2% in 2021,
with an increase in financial investment by 1%, is also not able to bring these countries out of the
expected recession. Consequently, an expansionary macroeconomic policy is required to stimulate
non-financial and financial investments, and for the Russian economy, taking into account the sharp
increase in the financial market bias, accompanied by measures to balance the financial sector
relative to other sectors. Institutional measures that restrict the growth of the financial sector can
change the built-up econometric relationship between gross product and types of investment, but in
the long term they will increase the impact of non-financial investment on economic growth.

The prospects for further study work are actual problems of determining the most acceptable
ratio between investments in financial and non-financial assets in terms of not only ensuring a certain
amount of economic growth rate, but also the stability of this parameter, as well as ensuring the
qualitative characteristics of economic development. In addition, one of the study areas may be to
determine the sensitivity of each type of investment to macroeconomic policy measures. Moreover, it
is important to take into account the balanced impact of each type of investment on the rate of
economic growth. If there is a certain bias, for example, in the direction of financial investments,
when their growth or decrease in the amount of savings, then this dynamics requires appropriate
measures of macroeconomic policy to change the situation. The growth of non-financial investments
is considered as a positive outcome for economic dynamics, however, if the bias parameter becomes
negative, when these investments exceed the value of savings, the economy is dependent in its
dynamics on external capital, which can also be considered as an unfavorable outcome that requires
correction of economic policy.
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