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Introduction: Given the increasing complexity of the 
modern economy, traditional analytical methods often 
prove insufficient. The development of artificial 
intelligence (AI) and mathematical modeling 
technologies creates opportunities for a deeper 
understanding and accurate forecasting of economic 
processes. Today, AI-based mathematical models are 
used in financial markets, macroeconomic policy, 
business analytics, and many other areas. 

Before beginning articles let's describe concept 
mathematical modeling. What is mathematical 
modeling? 

Mathematical modeling is a method for describing real-
world economic processes using mathematical 
equations, functions, and algorithms. While classical 
economic models typically use linear or simple 
nonlinear equations, artificial intelligence allows for 
the creation of more complex, dynamic, and adaptive 
models. 

Now let's discuss role artificial Intelligence in 
economics. Artificial intelligence technologies expand 
the capabilities of economic modeling in the following 
areas: 

Machine learning (Machine Learning (also known as 
Data Science) provides the ability to automatically 

identify and study patterns in large volumes of 
economic data. Regression analysis, classification 
algorithms, and clustering methods help uncover 
complex relationships between economic indicators. 

Deep learning (Deep Learning is a technology based on 
neural networks that is effective in analyzing highly 
complex, multidimensional economic data. It is used to 
forecast financial market trends, assess credit risks, and 
solve other problems. 

Natural language processing (NLP) is used to identify 
economic signals and trends from news, reports, social 
media, and other text data. It is especially important for 
sentiment analysis and market sentiment assessment. 

Reinforcement learning Learning ) - is used to develop 
strategies for making optimal economic decisions, 
especially effectively in dynamic environments and in 
managing investment portfolios. 

Below we'll see some area applications economy.  

 1. Financial markets and investments. Artificial 
intelligence-based models are widely used to forecast 
stock market movements, exchange rates, and 
commodity prices. Algorithmic trading systems 
(algorithmic trading) analyze large amounts of data in 
milliseconds and make trading decisions. 

Deep learning models such as LSTM neural networks 
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(Long Short - Term Memory models provide high 
accuracy in time series analysis. These models forecast 
future price movements based on historical prices, 
trading volumes, technical indicators, and even 
macroeconomic variables. 

2. Macroeconomic forecasting. Central banks and 
government agencies use artificial intelligence models 
to forecast macroeconomic indicators such as gross 
domestic product (GDP), inflation, and unemployment. 
Ensemble methods, by combining the results of several 
different algorithms and models, allow for more 
accurate forecasts. 

Probabilistic models, such as Bayesian networks, help 
evaluate various economic policy options under 
uncertainty. They calculate the probabilities of various 
economic scenarios and recommend the most optimal 
policy options. 

3. Credit risk and financial monitoring. Banks and 
financial institutions use artificial intelligence models to 
assess the creditworthiness of clients. Algorithms such 
as Gradient Boosting, Random Forest and neural 
networks provide significantly higher accuracy than 
traditional scoring models. These models analyze not 
only classic financial metrics (income, credit history) 
but also alternative data sources: social media activity, 
mobile app usage data, online purchase history, and so 
on. This is especially useful when assessing clients 
without a traditional credit history. 

4. Price modeling and demand forecasting. E-
commerce platforms and retailers implement dynamic 
pricing strategies using artificial intelligence. These 
models analyze competitor prices, seasonal changes, 
inventory status, and customer demand in real time, 
offering optimal prices. 

Demand forecasting models help companies effectively 
manage inventory, optimize production plans, and 
reduce logistics costs. Prophet, ARIMA, and hybrid 
neural network-based models are widely used in this 
area. 

5. Economic Policy Simulation. Agent-based models 
(ABMs), combined with artificial intelligence, are 
becoming a powerful tool for simulating complex 
economic systems. These models simulate the 
interactions between individual economic agents 
(consumers, firms, and governments) and predict 
macro-level consequences. 

Reinforcement learning algorithms are used to find 
optimal parameters for tax policy, subsidy allocation, or 
monetary policy. These models test various policy 
options in a virtual environment and propose the most 
effective solutions. 

Technical aspects and methodology. Data and its 

processing. 

The effectiveness of artificial intelligence models 
depends largely on the quality of the data. Economic 
modeling requires collecting data from various sources: 

Structured data - financial reports, economic statistics, 
trade data. Unstructured data - news, social media, 
expert opinions. Alternative data - satellite imagery, 
mobile geolocation, internet search trends. 

Data cleaning, normalization, and feature engineering 
processes (feature engineering) significantly improve 
the accuracy of the model. Working with missing data 
(missing data), detection and elimination of anomalies 
are important steps. 

Model Selection and Optimization. Selecting the most 
appropriate model type for each economic problem is 
crucial. The main approaches are presented below: 

Classical machine learning algorithms - linear 
regression, logistic regression, decision trees, Random 
Forest, SVM (Support Vector Machines) are used for 
simpler tasks and in cases where interpretation is 
important. 

Ensemble methods—algorithms such as XGBoost, 
LightGBM, and CatBoost —provide the highest 
accuracy in many economic forecasting problems. They 
combine the strengths of several weak models. 

Deep learning - CNN (Convolutional Neural Networks) 
for identifying spatial features of time series, LSTM and 
GRU for learning long-term dependencies, and 
Transformer architecture for understanding complex 
contextual relationships. 

Hyperparameter Optimization (Grid Search, Random 
Search, Bayesian Optimization is an important part of 
improving model performance. Cross-validation and 
backtesting techniques help assess how well a model 
will perform in real-world conditions. 

One of the main challenges of artificial intelligence 
models is their "black box" nature. When making 
economic decisions, it is essential to explain the 
model's results. The following approaches are used to 
achieve this: 

Methods such as SHAP (Shapley Additive exPlanations) 
and LIME (Local Interpretable Modelagnostic 
Explanations help explain how each variable influenced 
the model's solution. 

Feature importance analysis (importance) identifies 
the most important variables. Partial dependence plots 
(Partial addiction plots) visualize the relationships 
between variables and the forecast. 

Advantages and limitations. Advantages. 

High accuracy - AI models are better at identifying 
complex nonlinear relationships than traditional 
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statistical methods and improve forecast accuracy. 

Big Data Processing – The volume of data in the modern 
economy is growing exponentially. Artificial 
intelligence efficiently processes millions of records. 

Adaptability: Machine learning models adapt to new 
data, automatically updating their parameters. This is 
very useful in a dynamic economic environment. Real-
time analysis: Many AI systems operate in real time, 
which is important in situations requiring rapid 
decision-making. Leveraging unconventional data: AI 
can extract economic signals from text, images, audio, 
and other unstructured data. 

Limitations and risks. Data quality - the " garbage" 
principle in, garbage " out " also applies here. Low-
quality, incorrect, or biased data lead to erroneous 
conclusions. Overfitting – a model may adapt too well 
to the training data and perform poorly on new data. 
This is a serious problem for economic forecasts. 
Difficulty in interpretation – complex neural networks 
are difficult to explain, which creates problems for 
regulators and decision makers. 

Systemic risks - if many market participants use similar 
AI models, this could increase market volatility 
(phenomena such as flash crashes). 

algorithmic discrimination Bias), data privacy, and 
liability issues are becoming increasingly relevant. 

Model safety - AI models can be subject to adversarial 
attacks, which are dangerous for financial systems. 

Future Prospects. The future of AI-based economic 
modeling is very promising. The following trends are 
observed: 

The integration of quantum computing and artificial 
intelligence—quantum computers will enable faster 
solving of complex optimization problems, 
revolutionizing portfolio management and risk 
modeling. 

Federated Learning – a decentralized approach to 
learning improves knowledge sharing across 
institutions while ensuring data privacy. The 
development of explainable AI (XAI) – research 
continues to create more transparent and 
understandable models. This facilitates regulatory 
compliance. 

Multi - modal learning - models that jointly analyze 
different types of data (text, numbers, images, audio) 
create more accurate predictions. 

AutoML and democratization - Automated machine 
learning tools make AI technologies accessible to a 
wider audience, making them more usable for small 
businesses and emerging markets. 

Real-time economic "digital twins" – creating virtual 

copies of entire economic systems – creates an ideal 
environment for policy testing and impact assessment. 

CONCLUSION 

Mathematical modeling based on artificial intelligence 
has become an integral part of understanding and 
managing the modern economy. These technologies 
offer opportunities for improving forecast accuracy, 
reducing risks, and allocating resources more 
efficiently. 

However, artificial intelligence is not a magic wand. Its 
effectiveness depends on the quality of the data, the 
correct choice of methodology, and the ability to 
critically evaluate the results. Collaboration between 
economists, data scientists, and policymakers is 
essential. 

In the future, with the continued development of 
artificial intelligence technologies, economic process 
modeling will become even more accurate and useful. 
However, ethical, legal, and social aspects must be 
considered, and technologies must be used 
responsibly. For researchers and practitioners in the 
field of economic modeling, artificial intelligence 
remains a powerful tool, but it should not be used to 
completely replace human decisions, but rather to 
support and enrich them. 
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