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Abstract

Introduction: This article examines and optimizes the financing of small and
medium enterprises (SMEs) using mathematical modeling and Monte Carlo
simulation method. Mathematical modeling, as one of the important tools in
financial analysis and decision-making, helps managers and decision-makers to
more accurately predict and manage their financial needs and cash flows, and
financing of small and medium enterprises requires efficient and accurate
approaches due to financial constraints and complexities related to uncertainty in
access to financial resources.

Methodology: First, a comprehensive mathematical model was developed to
describe the financial flows and investment needs of SMEs. This model includes
parameters such as fixed and variable costs, interest rate, loan repayment period,
initial investment amount, investment rate of return and various environmental
indicators. To optimize the model and reduce financial risks, the Monte Carlo
method was used by simulating 10,000 random scenarios.

Results and Discussion: The results of the simulations showed that the average net
present value (NPV) was -491707.38, indicating a negative return on investments.
Also, the average value created was 90050.47, indicating some value creation
through supportive policies and economic environment conditions. However, this
amount was not enough to compensate for the overall loss. The standard deviation of
NPV was 130668.59 and the standard deviation of value created was 0.55, indicating
high volatility and stability of the results, respectively.

Conclusion: Based on the research findings, suggestions were made to improve the
financing of SMEs, including diversifying financing sources, using external
resources, increasing financial transparency, strengthening the training and
empowerment of financial managers, increasing interaction with public and private
institutions, and using modern financial technologies.
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