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Abstract

Financing stands out as a critical factor influencing the growth and sustainability of small and medium
enterprises (SMEs). This study focuses on identifying and prioritizing the financing components crucial for
SMEs, employing artificial neural networks (ANN) as an advanced analytical tool. The research comprises three
primary phases: firstly, a comprehensive review of existing literature was conducted to pinpoint the financing
components pertinent to SMEs. Subsequently, through a survey and data collection from SME experts and
managers in Iran, the necessary data for training the neural network was gathered. Finally, the data was analyzed
using the neural network to determine the prioritized financing components for SMEs. The findings underscore
the significance of investment, internal financing methods, and external financing as the most critical
components of SME financing. This research offers valuable insights for SME managers and decision-makers in
selecting optimal financing strategies to foster business growth. Additionally, the outcomes can guide
policymakers and economic planners in formulating and implementing effective support policies tailored to the
needs of SMEs.
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The purpose of this research is to identify and
prioritize the financing components of small
and medium industries using neural network.
Neural network is one of the methods of
artificial intelligence that can identify and learn
hidden patterns and relationships in data. This
method has advantages over traditional
methods, including: the ability to process non-
linear and incomplete data, the ability to adapt
to changes in the environment, the power of
approximation and generalization, and the
reduction of computational costs. A neural
network was used for this research. In this
network, the training algorithm called error
backpropagation is used to train the network.
This algorithm works based on reducing the
error in predicting the actual values of the
output neurons of the network by updating the
weights of the network.

The purpose of this research is to identify and
prioritize the financing components of small
and medium industries (SMEs). For this
purpose, an artificial neural network (ANN)
has been used. The steps of the research are as
follows:

First step: literature review and identification
of financing components of SMEs. At this
stage, by studying reliable scientific sources
such as books, articles, reports, and related
sites, the components affecting the financing of
SMEs are identified and divided into two
categories, internal and external. Internal
components include characteristics and factors
that exist within the company and affect their
ability and willingness to finance from various
sources.  External  components include
characteristics and factors that are outside the
firm and affect the availability and costs of
financing from various sources.

The second step: conducting a survey and
collecting data. At this stage, using a
questionnaire  designed based on the
components identified in the previous stage, a
sample of experts and managers of selected
SMEs in Iran are asked for their opinions. The
questionnaire includes extracted components in
the form of a 10-point scoring spectrum, which
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asks experts to evaluate the importance of each
component in financing the company using
numbers 1 to 10. The data collected from the
questionnaires are used for analysis with neural
network after initial validation.

The third step: data analysis with neural
network. In this step, using the data collected
from the questionnaires, an artificial neural
network with a three-layer structure of input,
hidden and output is designed and trained. The
input layer consists of 13 neurons, each of
which represents one of the components of
financing SMEs. The hidden layer consists of a
number of neurons that adjust their weights in
such a way as to minimize the prediction error
using the learning algorithm. The output layer
contains 13 neurons, each of which shows the
priority of the component with its values. The
neural network is trained using an error
backpropagation algorithm and  sigmoid
activation function. Then, using the test data,
the accuracy and efficiency of the neural
network is evaluated.

Fourth step: review and compare the results.
In this step, the results obtained from the
neural network are compared and checked.
Also, the results are compared and matched
with the findings of other researchers in this
field.

It shows the output of Perternnet neural
network for prioritizing financing components
of SMEs. The components are:

* Investment: the amount of capital required to
start or expand a business.

* Internal financing method: The method by
which the business uses its internal resources
to finance its capital, such as trading profit,
sale of assets, stock increase, etc.

External financing: the method by which the
business uses external sources for financing,
such as bank loans, securities, participation of
investors, etc.

* Supportive policies: policies adopted by the
government or other organizations to support
small and medium businesses, such as
financial aid, administrative facilities, tax
relief, etc.

* Internal financing: the method by which a
business uses its own internal resources to
raise capital, such as the investment of the
business owners themselves, shareholders or
partners.
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* Borrowing: The method a business uses to
raise capital by borrowing from others, such as
personal loans, family loans, friendly loans,
etc.

* Government environment: the environment
that the government provides for small and
medium businesses, such as laws and
regulations, economic policies, international
relations, etc.

e Public Contributions: Contributions that
people or the community make to support
small and medium businesses, such as buying
their products, providing comments and
suggestions,  subscribing to  promotional
programs, etc.

e Value creation: the amount of value the
business creates for customers, shareholders,
employees, and other stakeholders, such as
product quality, customer satisfaction,
profitability, social impact, etc.

¢ Credit environment: the environment that the
business faces to obtain loans or capital from
external sources, such as loan conditions,
interest rates, repayment period, security and
guarantee, etc.

e Economic environment: the environment in
which the business operates, such as economic

growth, inflation rate, exchange rate, demand
and supply, competition, etc.

* Intermediary financing: The method that a
business uses to obtain capital through
financial intermediaries, such as banks,
investment companies, mutual funds, etc.

* Financing environment: the environment that
the business faces for financing, such as
available resources, possible methods, costs
and risks, advantages and disadvantages, etc.

Conclusion

In this research, by using an artificial neural
network, the financing components of small
and medium industries (SMEs) were identified
and prioritized. The results show that
investment, internal financing methods, and
external financing are considered as top
priorities for SMEs. Also, support policies,
internal financing and borrowing are also of
great importance. At the same time,
components such as government environment,
public participation, value creation, and credit
environment also need attention. The
components of the economic environment,
intermediary ~ financing, and financing
environment are placed in lower priorities.
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