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Abstract

The economic crisis that a number of countries faced after the global pandemic forced enterprises
to provide innovation and investment activity in the national economy by limiting the flow of cash
flows in the production of goods and services. The way out of any country from the economic
recession, as well as the construction of a modern innovative economy depends, first of all, on
effective investments. In the context of the current global pandemic, which is still continuing in the
world community, improving the financial mechanism for ensuring investment and innovation
activity of enterprises is one of the most pressing problems. This article is devoted to econometric
modeling of improving the financial mechanism for ensuring investment and innovation activities
of enterprises. Based on the results, a scheme of sources and forms of financing the innovative
activities of enterprises is proposed. The novelty of the presented scheme lies in a comprehensive
approach that shows the sources of financing of innovative activities by types of ownership, levels
of owners, attitude towards ownership, as well as forms of financing of innovative enterprises. In
addition, on the basis of the study, an author's algorithm for financing innovation-active
enterprises based on the issue of debt obligations is proposed. The developed algorithm makes it
possible to use the most significant sources of funds from various spheres in financing the
innovation process and thereby solve the problem of resource support for innovation activity. The
novelty of this algorithm lies in the consistent involvement of various categories of potential
investors in the investment process to finance innovative companies. The proposed financial tools
are aimed at stimulating the innovative activity of enterprises.
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INTRODUCTION

The share of direct investment in the world economy in 2020 will decrease by 35%
compared to 2019. The quarantine cases applied due to the Covid-19 pandemic in the countries
of the world have forced the suspension of many started investment projects, and multinational
enterprises to work on new innovative types of investment projects. It should be noted that in
developed countries, as a result of corporate restructuring and disruptions in financial flows
between domestic firms, the share of foreign direct investment has declined on an upward trend
of 58%. With such a sharp decline in foreign direct investment, there is a need to finance new
investment projects in developed and developing countries. The number of newly announced
investments in these countries also decreased by 42%, and the number of international
agreements on financing projects important for infrastructure decreased by 14%. As a result of
measures aimed at increasing investment activity at the international level, investments in new
enterprises in developed countries decreased by 19%, and the level of financing of international
projects increased by 8%. Investments in financing new projects have led to an increase in
innovative production capacity and the formation of a modern market infrastructure [1].

International organizations such as the World Bank, the International Monetary Fund,
and the United Nations Development Program, which are leading international financial
institutions, pay special attention to scientific work aimed at improving investment guidance and
methodological recommendations for building an innovative economy through the introduction of
effective financing mechanisms in companies. These studies have been developed by reputable
research centers, which have allowed to improve the mechanisms of formation of sources of
financing of enterprises in accordance with the requirements set by international standards.
However, the theoretical foundations of investment and innovation financing of enterprises
operating in the economy, methods of analysis and evaluation of investment activity of
enterprises, economic policy to ensure innovation and investment activity, sources and methods
used in the analysis of the effectiveness of financing investment and investment activities,
important issues related to ways to improve the mechanism of financing investment and

innovation activities in enterprises have not yet been resolved.

LITERATURE REVIEW

The issue of improving the financial and credit mechanism to ensure investment and
innovation activity in our country is becoming one of the most pressing issues. Some theoretical,
methodological and practical aspects of investment, investment policy and investment

environment have been implemented by a number of Uzbek economists [2].
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Many foreign economists, including D.Bell and Y.Shumpeter, have made a worthy
contribution to the issue of ensuring innovative economic growth and increasing innovative
activity in the economy. CIS economists V. Logacheva and V.M. Gates also studied in their
scientific researches. These economists explain innovative economic growth mainly in relation
to human capital and the factor [3].

The researches of economists of the country N.Rakhmatov and A.Mirzaev
emphasize the issues of development of innovative activity in the economy of Uzbekistan,
directions and issues of innovative management of enterprises. However, the issues of
financial and credit mechanisms have been neglected in achieving investment and
innovation activity [4].

Our research analyzes the study and application of aspects of the global financial market
that will serve to further increase the investment and innovation activity of our country. In this
context, the issue of econometric modeling of the process of financing innovation and

investment activity in enterprises has a special place.

METHODOLOGY

In the introductory part of our study, the quarantine cases caused by the Covid-19
pandemic in the world forced many investment projects to stop, multinational enterprises to
work on new innovative investment projects, as well as the essence of investment and
innovation reforms in our country. In the analysis of the literature it is planned to state the
theoretical and scientific views on improving the financial and credit mechanism of investment
and innovation activity in the country. In the analysis part, based on statistical data, models for
evaluating the innovative activity of enterprises are developed, analysis is carried out on a
selective basis, in the discussion part, the existing problems and shortcomings are identified
and practical recommendations for their solution are developed. Opinions were expressed on
the continuation of investment and innovation policy in the country.

Elements of systematic approach, graph, induction and deduction, analysis and
synthesis, comparison and grouping methods were used in the research. Statistical data on
econometric modeling of the process of financing innovation and investment activity in

enterprises of the country are obtained from official sources.

ANALYSIS AND RESULTS
In the current process of globalization, the economic activity of any business entity is
directly related to the investment process. The economic development of enterprises depends

on a number of factors, first of all, the main factor determining efficiency is the attraction of
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investment. This is evidenced by the fact that the structural changes taking place in Uzbekistan
in the next decades of the XXI century are mainly aimed at increasing the efficiency of
investment activities.

The above-mentioned circumstances have created a need to increase large-scale
investment activity in the country, to conduct targeted research on the analysis of investment
activity in the activities of business entities and to systematically study the scientific and
theoretical basis of this process. The goal is to liberalize business, create favorable conditions
for foreign and domestic investors. First of all, it is necessary to form a long-term investment
mechanism that is economically, legally and organizationally perfect. This, in turn, means that
the methodology of investment activity analysis in enterprises needs to be radically
reconsidered and systematically studied. Any analysis is a process that requires debate and
discussion. Economic analysis is a set of methods that describe the economic relations of a
particular business entity and create an opportunity to clearly define these areas of activity
and draw conclusions. Economic analysis consists of identifying and solving problems that
arise in a number of economic relations, setting targets and eliminating the identified
problems, effectively using specific methods, techniques, directions in the analysis of this
process. Such an approach is based on the unity of analysis and synthesis of real-life
scientific research methods [5].

It is known that in recent years, many scientific studies have developed econometric
models to improve the efficiency of enterprises on the basis of innovative management in
enterprises. Based on the models, the factors influencing the innovation and investment
processes in enterprises and their effectiveness are analyzed.

The first hypotheses about the possibility of increasing the efficiency of enterprises as a
result of innovative activities belong to K. Freeman, who, according to his ideas, any innovative
activity in enterprises has a direct impact on the efficiency of the enterprise.

If the profits from the production of innovative products in enterprises are directed
to investments in fixed capital, the result of this activity will affect the income and profits of
enterprises. We can also see this process in the algorithm presented in the figure 1.

The proposed algorithm (figure 1) states that if the profit from the production of an
innovative product increases and is directed to investments in fixed capital, the result of
this activity will increase the production of enterprises, which in turn will stimulate costs for

innovation.
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Figure 1. Algorithm of mass production processes of investment activity in enterprise [6].

In our opinion, in the economic modeling of innovative activity in enterprises it is possible

to choose the amount of profit from the production of innovative products as a result indicator (y).

As a factor: The volume of production of innovative products by the enterprise is

thousand soums. (x1); volume of investments in enterprises for the production of innovative

products thousand soums (x2);

Based on the data of Khorezmdon Products Enterprise, we collected data for the model

from 2015 to 2020.

Table 1 Model data

The benefits of

producing an

The volume of production
of innovative products by

The volume of investments
attracted to enterprises for

Years innovative product the enterprise is thousand the production of
soums. innovative products is one

thousand soums

2015#. 14683,5 119561,3 32,8

2016 n. 16789,2 141564,7 64,9

2017 n. 21781,3 185423,2 168,3

2018n. 23654,7 269432,4 234,3

2019 w. 40511,1 569871,7 364,7

2020 w. 36465,4 486124,2 564,3
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We examine the model result and factor characters for multicollinearity to examine how
they behave in the model and to explore the interrelationships between them. To do this, we
construct their correlation table.

Table 2 Correlation matrix

y x1 X2
y 1
x1 0,993633 1
X2 0,899904 0,88619 1

As can be seen from Table 2, there is no multicollinearity between the data. We can see
this in the following case as well.

1000
800

Figure 2. Location of model data in the coordinate plane

Figure 2 represents the presence of an optimal model between the data.

Now we move on to the second stage, the identification stage, where we develop
several multivariate econometric models using the “smallest squares method” and determine
the parameters of the econometric model to be constructed. The linear multi-factor econometric
model looks like this:

Y =ag+a1x1 +axx, +--+apx, (2)

Xy Xy yeeny X :
172 7o Influencing factors.

Where: Y - the result factor;
(2) If we replace the model by a natural logarithm, then we get the following:

In(y) =In(a,) +a, In(x,) +a, In(x,) +...+a, In(x,) 3)

(3) in the model IN(Y)= Y, In(a;) = ao', (%) = %, (%) = %, . I(x,) = %,
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If we make the markings, then we will have the following appearance:
! !

! !
y'=ag +aX +aX, +..+ax, (@)
(4) The following system of normal equations is constructed to find the unknown parameters
ay, dy, ... ,dy, in the model.
nagta nx'1 +d Xxy + o apXx', =2y
QXX +d XX+ X x X+ dy XX x = XXy (5)

do Zx,n + dl Zx,nxll + dz Zx’nxlz + - a\nzx’% = Zx,ny,

If this system of normal equations (5) is solved analytically by several methods of
mathematics, then the values of the unknown parameters are found.

Based on the statistics, more than a dozen models for evaluating innovative activities in
enterprises have been developed, from which we have selected the following models. Analyzing
the process, we achieved the following result (implemented in the STATA-19 program).

In some of the developed models, the parameters are also significant and the model is
reliable, but the model has an autocorrelation condition. We use the Darbin-Watson (DW)
criterion to test autocorrelation in the residuals of the resultant factor on the model. The
calculated DW is compared with the DW in the table.

If there is no autocorrelation in the residuals of the resulting factor, then the value of the
calculated DW criterion will be around 2. On some models, the value of the calculated DW
criterion is 1.64. This indicates that there is no autocorrelation from the residual factor residues.

Once we have created an optimal model, we analyze the third stage, the verification

stage. The importance of the structured model is examined.

Table 3 Results of the selected optimal model [7]

Variable Model coefficients Default errors  t-Student Criteria  P-value
Lnx1 0,85 0,02 38,93 0,0000
Lnx2 0,11 0,05 -2,17 0,0122
7 - -
R*- Determmann 0.97 The average valug of the 10,08
coefficient dependent variable
Flattened R*-Determination The standard deviation of the
o 0,95 ) 0,40
coefficient dependent variable
Standard error of regression 0,54 Akayke's information model 15,19
The sum of the squares of 1,47 Schwartz's information model 15,43
the remains
The value of the maximum -4,599 Hannan-Quinn criter 13,59
similarity function
F - Fisher criteria 31421,86 Dar.-Watson (DW) criterion 1,88
Prob (F - Fisher criteria) 0,000
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Typically, the determination coefficient [0; 1] takes values at the intersection. The closer
the coefficient value is to 1, the stronger the correlation. In this case, the value of the coefficient
of determination is 0.97, which means that there is a sufficiently strong correlation between
these economic indicators in the model. In order to be able to compare the models with a
different number of factors and not to affect these quantitative factors R2 statistics, a corrected

coefficient of determination is usually used [8], ie:

2

RZ,. =1-

TEKHC

m|w

< N

(6)

In this case, the fact that this flattened coefficient of determination is equal to 0.95 and
its proximity to R2, the change in the number of factors influencing the model means that the
values are accepted in the environment.

We use Fisher’'s F-criterion to determine the statistical significance of the constructed
multi-factor econometric model and its relevance to the process under study. The actual value

of the F-criterion is calculated using the following formula [9]:

R? n-m-1
waooG = 2 ) y
1-R m (7)

Where: - coefficient of determination;
- number of observations;
- number of factors.

The actual value of the F-criterion is Fhisob = 31421.86. If the actual value is greater
than the value in the table, then the constructed multi-factor econometric model is called
statistically significant or adequate to the process under study. The table value of the F-criterion
is Fjadval = 4.6777.

Fhisob >> Fjadval satisfies the condition, which is statistically significant because the
calculated value of the F-criterion is greater than the value in the table, which can be used to
forecast future periods.

Student's t-criterion is used to verify the reliability of multivariate econometric model
parameters and correlation coefficients. In this case, their values are compared with the values
of random errors [10].

When the probability of reliability and the degree of freedom d.f. = 6-2-1 = 3, the table
value of the t-criterion is equal to the table = 2.1448. Since the values of all calculated t-criteria
were greater than the table values, the model parameters were found to be adequate.

The selected model is reliable in terms of F-test, t-test, determination coefficient, DW

criteria.
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The analysis of the results obtained in Table 3 shows that we chose this model as the
most optimal model because the third model was the most optimal among the developed
models and all the assessments met the tests.

We created an empirical model as follows:
Iny = 0,85Ilnx4 + 0,11Inx,

According to the model, a one percent increase in the volume of production of innovative
products (x1) by the enterprise leads to an increase in the volume of innovative activities in
enterprises by 0.85 percent. This will lead to an increase in the volume of innovative activities in
enterprises by 0.11%.

CONCLUSIONS AND SUGGESTIONS

In conclusion, it should be noted that the following measures are needed to finance
investment and innovation activities in enterprises:
- The increase in the volume of production of innovative products at enterprises depends in
many respects on the installation time of imported equipment and the increase in costs for
various reasons;
- It is expedient to apply an investment discount of 10% of the cost of purchasing software under
investment projects for the cost of new technological equipment, modernization of production,
technical and technological re-equipment, creation of information systems, and this discount
should be recognized as accelerated depreciation;
- Creation and security of information systems for innovative activities in the field of information
and communication technologies for the implementation of innovative processes in enterprises;

- Renewal of existing production facilities and infrastructure at enterprises in a timely manner.

RECOMMENDATIONS

This study is devoted to identifying problems and identifying possible options for
improving existing approaches to providing financial resources for innovative activities of
enterprises.

The main condition for the development of the state economy is the innovation-oriented
activity of enterprises, their ability and readiness to apply the achievements of scientific and
technological progress.

In conclusion, | would like to note that the identified indicators for managing the financial
security of the innovative development program provide the formation of the main goals and

objectives of managing the innovative activity of an enterprise in the context of the main objects
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of management. The formulated tasks can be used to manage the financing of innovation

activities of any enterprise.
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