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Abstract. Foreign experience shows that by providing support to small busi-

nesses, you can get a fairly high return from this sector to the development of the 

state's economy. In Russia, at the present stage, there is an insufficient contribu-

tion of small businesses to GDP. The authors assess the impact and effectiveness 

of the use of financial and other resources directed by the state to support small 

and medium-sized businesses. To perform this task, the method of mathematical 

modeling was used. As a result of the study, the insufficient effectiveness of the 

impact of state-directed financial resources on the support of small and medium-

sized businesses both at the level of the Russian Federation and at the level of the 

subject of the Russian Federation (Arkhangelsk region) was revealed. The au-

thors believe that to solve the identified problem, it is necessary to use a set of 

measures to strengthen the impact of the institute of state support on the devel-

opment of SMEs. These measures should be carried out taking into account the 

specifics of the regional and sectoral development of the regions. 

Keywords: State Financial Support for Small Businesses, Mathematical Auto-

regressive Models ARIMA, SARIMA, LSTM model of an Artificial Neural 

Network with Long Short-Term Memory. 

1 Introduction 

The research is quite relevant since the insufficient contribution of small businesses to 

the economy is an important problem in Russia at the present stage. The experience of 

developed countries shows that they provide great support to small businesses and get 

a good profit from it in the form of taxes, development of innovations, and employment 

of the country's population. The statistics reflect the high contribution of small busi-

nesses to the development of the economies of the world leaders. For example, in the 

United States, 99.9% (30.7 million) of all companies operate in small businesses. Small 
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companies are the main employer in the US labor market. They create about 1.5 million 

new jobs annually (TOP-10, 2020).  

In Europe, according to Eurostat, Germany is the leader in such indicators of small 

business development as the number of employees employed in small and medium-

sized businesses (SMB) and the total turnover of SMB companies. At the same time, 

Italy is in first place in terms of the total number of companies, ahead of Germany by 

more than 1.5 times (3.7 million companies versus 2.4 million in Germany) (Interna-

tional Independent Institute for Agrarian Policy, hereinafter to be referred to as 

MNIAP). 

It stands to reason that in Russia, the national project “Small and Medium-Sized 

Businesses (SMB) and Support for Individual Entrepreneurial Initiatives” are aimed to 

increase the contribution of small and medium-sized businesses to GDP to 32.5%  by 

the end of 2024.  

Therefore, research is required to solve the problems associated with an increase in 

the number of small and medium-sized businesses, the number of people employed in 

the field of SMBs in the Russian Federation and regions of the Russian Federation, the 

contribution of small businesses to the GDP of the Russian Federation (GRP of the 

region). 

We set a goal to assess the impact and effectiveness of the use of financial and other 

resources directed by the state to support small and medium-sized businesses.  

2 Literature Review 

Much attention is paid to the support of small businesses both nationally and at the 

international level. The relevant topic has acquired particular importance in the context 

of the COVID-19 pandemic, which implies the provision of additional measures to sup-

port entrepreneurship by the state. In the context of the coronavirus pandemic, the prob-

lems of business financial solvency, job preservation, and maintaining partnerships 

with Russian and foreign suppliers have worsened (Parushina N.V., Starostin M.G., 

2020). The assessment of state support for SMBs is carried out on the example of the 

countries of the European Union and recommendations are given on possible directions 

for the development of SMBs in Russia (Milkina I., Pavlova M., 2020).  

Research is being conducted on the financial investments of the Russian state in 

support of business following the national project “Small and Medium-Sized Busi-

nesses and Support for Individual Entrepreneurial Initiatives” in the context of the eco-

nomic crisis of 2020 (Bezpalov V.V., Vasina I. V, 2020). Much attention is paid to the 

analysis of the development of the infrastructure for supporting entrepreneurship in the 

regions since the COVID-19 epidemic has caused serious consequences thereto and it 

is noted that the COVID-19 pandemic has highlighted the most painful points of the 

financial model of interaction between the federal center and the regions and confirmed 

the need to change the mechanisms of interbudgetary relations (GAPOV M .R., 

KHUBIEVA D.K., 2020). 
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3 Methods 

In the study of state financial support for the development of small businesses in the 

Russian Federation, the authors used a set of methods of economic analysis. The statis-

tical and economic method is applied as a set of methods used to comprehensively de-

scribe the development of a phenomenon using massive digital data. The research is 

based on the method of mathematical modeling. To fulfill the set, information was col-

lected from official statistical sources on such indicators as the number of SMBs (units), 

the number of SMB employees (men), SMB turnover (rubles), gross regional product 

(rubles), gross domestic product (rubles); the number of subsidies allocated from the 

federal budget for state support of small and medium-sized businesses in the Arkhan-

gelsk region in the Russian Federation and by regions (for example, the Arkhangelsk 

region). Data are presented for the Russian Federation for the period from 2007 to 2019. 

(see Table 1,2) (Rosstat, SMB). 

Table 1. Indicators of SMBs in the Russian Federation from 2007 to 2019. 
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Tools and methods used: 

In the course of the research, the mathematical autoregressive models ARIMA, 

SARIMA were used.  

The ARIMA model is an integrated autoregressive model in which the values of a 

time series at a given moment are linearly dependent on the previous values of the same 

time series. The general equation of the model is: 
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  (1) 

The operation of the model is determined by 3 parameters: p, d, q: 

p – dependence of the value of the current period on the past values of the periods; 

d - number of differences; 

q - dependence of the value of the current period on the prediction errors of the pre-

vious periods. 

Table 2. Indicators of SMBs in the Arkhangelsk region from 2012 to 2019. 

Indicator \ Year 
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The SARIMA model was used to account for seasonal components, 

SARIMA (p,d,q) (P,D,Q)S 

p(L)P(LS)(1 – L)d(1 – LS)Dyt=q(L)Q(LS)t 

which includes the following parameters: 

 p – characterizes the order for the autoregression part of the model; 

 d – the order of the integrated series;  

 q – characterizes the order for the moving average;  

 P – characterizes the order for the auto-regression part of the model, but for 

the non-seasonal component of the series; 

 D – the order of the integrated series, but for the non-seasonal component of 

the series; 

 Q – characterizes the order for the moving average, but for the non-seasonal 

component of the series; 

S – the seasonality value. 
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The LSTM model of an artificial neural network with long short-term memory was 

also used.  

The LSTM networks are a subset of recurrent neural networks (RNNs). The key 

concept in LSTM is cell state: a horizontal line across the top of the chart. The state of 

the cell resembles a conveyor belt. It goes through the entire chain, undergoing minor 

linear transformations. LSTM decreases or increases the amount of information in the 

cell state, depending on the needs. The output of the sigmoid layer gives numbers from 

zero to one, which determines how many percent of each unit of information to skip 

further. The value “0” means “skip nothing”, the value “1” means “skip all”. 

For development, the programming language Python 3.7 was used. The neural net-

work model was implemented using the Keras library. The Pandas library was chosen 

to store the datasets. The stat models library is used to implement ARIMA, SARIMA 

models. The application interface is designed and built using the PyQT5 library.  

In the process of solving, the main steps were identified and a functional model of 

the application was built, in particular, a use case diagram was created using the free 

software Ideas Modeler. The functional diagram includes the following 3 stages:  

Stage 1. At the first stage, data were collected on the number of SMBs in the Russian 

Federation and the Arkhangelsk region, on the amount of GDP and GRP, on the turno-

ver of SMBs in the Russian Federation and the Arkhangelsk region, on the number of 

subsidies allocated from the federal budget for state support for SMBs. For forecasting, 

data on the number of SMB subjects and GRP data were used. 

Stage 2. Analysis of the collected data, including the choice of a mathematical 

model. Autoregression models ARIMA, SARIMA were used for the solution. 

Stage 3. Neural network programming for forecasting and visual presentation of the 

results(see Fig 1,2).  

 

Fig. 1. Application interface with GRP graph with added forecast values for 2021-2023 using a 

neural network model. 
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Fig. 2. Application interface with GRP graph with added forecast values for 2021-2023 using the 

ARIMA model (2,0,2). 

To obtain the predicted values and for the convenience of the user, the function of un-

loading the predicted GRP values into an external output file with the CSV extension 

has been implemented, the data of which can be used for further processing.  

4 Results  

The study revealed the insufficient effectiveness of the influence of financial resources 

directed by the state to support small and medium-sized businesses both at the level of 

the Russian Federation and at the level of the constituent entity of the Russian Federa-

tion (Arkhangelsk region). 

Analysis of the impact of subsidies allocated from the federal budget to support small 

and medium-sized businesses on the dynamics of the number of small and medium-

sized businesses and their contribution to GDP (GRP) reflects a low correlation be-

tween these indicators (the correlation coefficient varies from -0.4 to 0.15 ).  

Analysis of the impact of subsidies allocated from the federal budget to support small 

and medium-sized businesses on the average number of people employed in small and 

medium-sized businesses allows us to reflect a closer relationship at the level of the 

Russian Federation (the correlation coefficient is 0.45). 
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5 Discussion 

The study of measures of state support for small and medium-sized businesses in 

Russia, as an external factor affecting the financial stability of enterprises [10] and in-

vestments as a factor in the development of small business in Russia [11]. 

Therefore, it can be stated that the current development of business in Russia is ex-

tremely contradictory. Often, the ways to support entrepreneurship, enshrined in regu-

latory legal acts, are not implemented in practice to the extent that they should. The 

main problems hindering the systematic provision of assistance from the state are: 

 lack of an effective legislative framework; 

 increase of the tax burden; 

 the bureaucratization of state institutions, which are entrusted with supervisory 

functions; 

 lack of a well-developed system of financing entrepreneurship; 

 economic problems (inflation, rising prices in all spheres of production). 

6 Conclusion 

Given the state priority of the development of the private enterprise sector in the Rus-

sian Federation, the resolution of contradictions in the field of private-state dialogue on 

the most pressing issues of financial, tax and legal protection and support occupies the 

highest priority both at the level of higher public administration and at the level of local 

bodies of state municipal administration [12]. 

To solve the identified problem, we propose the following measures to enhance the 

impact of the institution of state support on the development of SMBs, the relevant 

measure shall be carried out taking into account the specifics of regional and industrial 

development of regions. These measures include:   

- increase in control over performance indicators in the implementation of programs 

to support SMEBs, current and final monitoring of the achievement of indicators should 

be carried out;   

- due regard to the forms and types of economic activities of business operations, the 

size and stages of the life cycle of entities when providing support to SMBs; 

- SMB support programs shall provide funding for improving SMB access to Internet 

services and creating effective e-business models, as well as representing the interests 

of business entities at the domestic and foreign levels through specially created infor-

mation support institutions;  

- strengthening support for the innovation sphere, which requires the development 

of new systems for embedding SMBs in the innovation sphere, taking into account the 

specifics of the regions; 

- activation of measures for consulting and educational support to involve the popu-

lation in the field of entrepreneurship, the formation of entrepreneurial thinking starting 

from school, the involvement of students in business, graduates, as well as people who 

have been left without work. 
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The entrepreneurial activity contributes to the improvement of the economic and 

social situation, the development of the middle class in a certain region, and, conse-

quently, to an increase in the effectiveness of the functioning of entrepreneurial activi-

ties [13]. Thus, it is necessary to develop new areas of support and development of 

small businesses, as a small business is a pillar of the development of the economy of 

our country[14]. 

Developed small business is an indispensable condition for a stable economy of the 

country, as well as for individual regions. The most important condition for realizing 

the potential of small businesses is an effective system of state support for the business 

entities [15]. 
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