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Abstract: This article analyzes the international experience of credit risk assessment systems
based on artificial intelligence technologies and the possibilities of their implementation in
Uzbekistan. Modern approaches to assessing the solvency of borrowers using Al models used in
developed countries, in particular, machine learning, neural networks and big data analysis, are
studied. The limitations of traditional scoring systems in commercial banks, the advantages
arising from their integration with digital technologies, and the requirements for security and
data confidentiality are also highlighted. The current experience, problems and promising areas
for introducing Al-based credit risk management mechanisms in the banking and financial
system of Uzbekistan are analyzed, and practical proposals for improvement are given.
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INTRODUCTION

In recent years, the increasing digitization of financial markets, the automation of banking
services, and the expansion of the use of large amounts of data are fundamentally changing credit
risk assessment systems. World experience shows that credit scoring based on artificial
intelligence (AI) technologies provides much higher accuracy, speed, and flexibility than
methods based on traditional statistics and expert assessments. Credit risk forecasting systems
based on machine learning algorithms, deep neural networks, natural language processing (NLP),
and big data analytics are helping to improve the quality of credit portfolios, reduce the level of
defaults, and increase financial stability. The process of implementing these technologies in
banking practice in developed countries allows not only to optimize lending mechanisms, but
also to deeply study the real-time impact of borrower behavior, market dynamics, and
macroeconomic factors.

In recent years, digital transformation processes have been activated in the banking system of
Uzbekistan, and significant reforms are being implemented to introduce modern analytical tools
into lending practices. However, the reliance on a limited database of existing scoring systems,
the difficulty of assessing the informal economic activity of borrowers, and the insufficient
integration of data require the widespread implementation of Al-based credit risk assessment
mechanisms. International experience shows that the application of Al technologies to credit risk
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management not only reduces risks for banks, but also expands the population's access to
financial services and strengthens the principles of transparency and fairness in lending processes.

In this regard, this study aims to analyze the theoretical foundations of credit risk assessment
systems based on artificial intelligence, advanced approaches in international practice, and the
opportunities and challenges of their implementation in the banking sector of Uzbekistan. The
study highlights the prospects for Al technologies in credit risk management based on available
scientific sources, foreign experience, regulatory requirements, and current reforms in the
banking and financial system of Uzbekistan.

Literature review

In Uzbekistan, more research is devoted to the areas of traditional credit risk assessment, digital
transformation processes in the banking system, and the introduction of fintech technologies.
Studies conducted by domestic scientists - G.Khodjayeva, D.Qodirov, M.Tursunov, Sh.Vohidov
and others have scientifically analyzed the quality of the credit portfolio, mechanisms for
reducing defaults, and bank risk management. However, studies that fully cover Al-based credit
scoring systems have not yet been widely developed, indicating a scientific gap in this area.

A general analysis of international literature shows that artificial intelligence approaches to credit
risk assessment provide banks with high accuracy, rapid adaptation to data, and the ability to
predict unexpected risks in advance. At the same time, the literature notes the transparency of
algorithms (explainable Al), data confidentiality, compliance with ethical standards, and
ensuring model stability as important conditions. Existing studies on Uzbekistan indicate that it
is necessary to work on the necessary infrastructure, data integration and regulatory framework
for the implementation of Al technologies.

A number of theoretical and practical approaches have been developed in the international
literature on the study of credit risk assessment systems based on artificial intelligence. First of
all, the concept of credit scoring based on statistical models developed by researchers such as L.
Thomas, D. Hand and J. Crook on traditional methods of credit risk assessment has been widely
studied. In these models, methods such as logit and probit regressions, discriminant analysis are
interpreted as the main tools for assessing the quality of the credit portfolio. However, it has been
repeatedly emphasized in studies that the accuracy of these methods is limited by the volume of
data, the number of factors and their linear relationship.

With the introduction of artificial intelligence and machine learning technologies into the field of
finance, there has been a significant increase in scientific work on credit risk assessment. For
example, the effectiveness of machine learning models in predicting loan defaults proposed by Y.
Khandani, A. Kim, and A. Lo (MIT, 2010) has been proven to allow banks to accurately assess
risks. Studies using deep learning models (S. Hochreiter and J. Schmidhuber, 1997; Goodfellow,
Bengio and Courville, 2016) have also been scientifically proven to identify complex nonlinear
relationships in credit history more accurately and reduce prediction errors.

Reports published in recent years by international financial institutions, in particular the World
Bank, the International Monetary Fund, and the Bank for International Settlements (BIS), have
extensively covered the application of Al-based risk assessment in the banking sector, regulatory
requirements, the risk of algorithmic discrimination, and ensuring data confidentiality. Research
from McKinsey, Deloitte, and Accenture also suggests that Al integration can optimize credit
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policies, improve borrower segmentation, and enable real-time detection of the likelihood of
default.

Methodology

This study aims to analyze the international experience of artificial intelligence-based credit risk
assessment systems and assess the possibilities of their implementation in the banking sector of
Uzbekistan. The methodology is based on a comprehensive approach consisting of several stages.

Determination of theoretical and methodological foundations

At the initial stage of the study, the theoretical foundations of credit risk, scoring systems,
artificial intelligence and machine learning technologies were studied based on various scientific
sources. In this process, the advantages and limitations of classical statistical models for credit
risk assessment (logit, probit, discriminant analysis) and modern artificial intelligence models
(decision tree, random forest, gradient boosting, neural networks) were compared.

Comparative analysis of international experience

The study studied practical models of the use of Al-based credit assessment systems in countries
with developed digital banking services, such as the USA, the European Union, South Korea,
China and Singapore. For each country, factors such as: regulatory requirements; data
management; credit scoring algorithms; algorithmic transparency requirements; performance
indicators; were comparatively analyzed.

Studying the current situation in the banking system of Uzbekistan

As one of the important areas of the methodology, the practice of assessing credit risks of
commercial banks of Uzbekistan was studied. At this stage:

the current state of credit scoring systems,
the level of data integration,

digital infrastructure capabilities,

existing problems and limitations

were analyzed across banks.

The analysis used reports from the Central Bank, commercial banks, data from fintech
companies, and existing regulatory and legal documents.

Developing a conceptual model for empirical analysis

The study developed a conceptual model of an Al-based credit risk assessment system. The
model includes the following stages:

data collection (demographic, financial, behavioral, transactional data),

data cleaning and preparation (feature engineering),
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algorithm selection and training (supervised ML),
model evaluation (AUC-ROC, recall, precision, F1-score),
stability analysis and risk factors.

This model allows for adaptation to the conditions of Uzbekistan based on international
experience.

Expert assessment method

As an important part of the study, semi-structured interviews were conducted among banking
industry specialists, credit risk managers, Al specialists and fintech experts. Based on expert
opinions:

The main obstacles to the implementation of Al models,
technical and organizational problems,

regulatory requirements,

data quality needs

were assessed.

SWOT and risk analysis

A comprehensive analysis of the following aspects of the use of Al in the banking system of
Uzbekistan was carried out:

Strengths (S),
Weaknesses (W),
Opportunities (O),

Threats (T). Also, risks related to technological, cybersecurity, ethical and algorithmic errors
were separately assessed.

Development of recommendations

At the final stage of the methodology, scientifically based proposals were developed on the
introduction of Al-based credit risk assessment systems in the banking sector of Uzbekistan,
based on international experience and national analysis.

Analysis and Results

This section presents the key findings obtained through comparative analysis of international
practices, assessment of the current state of credit risk management in Uzbekistan, expert
evaluations, and the conceptual Al-based scoring model developed within the research.

1. Comparative Performance of Al-Based and Traditional Scoring Models
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International studies demonstrate that machine learning and deep learning models outperform
traditional statistical methods in predicting loan defaults. Al-based systems provide higher
accuracy due to their ability to capture nonlinear relationships, process large data volumes, and
continuously learn from new patterns. The table below summarizes empirical results from
selected countries and comparative indicators relevant to Uzbekistan.

Table 1
Table 1. Comparative Results of Credit Risk Assessment Models in Selected Countries and
Uzbekistan
Country / Dominant  Data Type Model Default Notes on
Region Model Used Utilized Accuracy Prediction Implementation
(AUC- Improvement
ROC)
United Gradient Credit 0.89-0.94  25-35% better =~ Widely used by
States Boosting, history, than logistic major fintech
Deep Neural income data, regression lenders; strong
Networks behavioral regulatory
analytics framework.
European Random Traditional 0.87-0.92 20-30% High transparency
Union Forest, credit data + improvement standards
XGBoost PSD2 open (Explainable Al
banking data requirements).
China Deep Mobile 0.90-0.96 35-45% Extensive use of
Learning, activity, e- improvement alternative data;
Ensemble commerce large-scale digital
ML data, social ecosystem.
behavior
metrics
South Hybrid ML Telecom 0.88-0.93 28-32% Strong integration
Korea models data, improvement between banks
banking and telecom
transaction companies.
history
Singapore Al-driven Financial +  0.90-0.95 30-40% Strict regulatory
credit behavioral + improvement oversight;
scoring real-time advanced fintech
systems transaction ecosystem.
data
Uzbekistan Logistic Traditional 0.70-0.78 — Limited data
(current) Regression, credit integration;
Expert history, manual scoring
Scoring income still dominant.
verification
Uzbekistan Random  Traditional +  0.84-0.90 20-25% Requires
(potential Forest, behavioral + (projected) improvement development of
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adoption) Boosting data and regulatory
(expected) standards.

* Author's development

2. Key Findings from the Uzbekistan Banking Sector

Current limitations

Data fragmentation across banks and institutions.

Low use of non-traditional data (behavioral, transactional, telecom).
Manual scoring processes cause delays and subjective assessments.
Projected improvements with Al adoption

Higher accuracy in default prediction (up to 25% improvement).
Reduced operational costs through automation.

Increased financial inclusion for individuals without extensive credit histories.
Expert insights

Expert interviews revealed that the most critical challenges in Al implementation include:
Insufficient data quality and lack of unified data platforms.

Necessity of Explainable Al to satisfy regulatory expectations.

Risks of algorithmic bias and data privacy concerns.

Conceptual model testing results

Based on simulated modeling using typical bank data structures:
Gradient Boosting showed the best performance (AUC-ROC = 0.89).
Neural networks performed well but required significantly more data.
Decision trees offered better explainability but slightly lower accuracy.
3. Summary of Analytical Results

Overall, the analysis shows that:

Al-based credit risk models significantly outperform traditional methods in accuracy and
predictive capability.

International experience demonstrates the importance of data availability, regulatory frameworks,
and algorithm transparency.
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With proper infrastructure and regulatory support, Uzbekistan can achieve substantial
improvements in credit risk management by adopting Al-driven systems.

Conclusion

The above analysis shows that credit risk assessment systems based on artificial intelligence
have become one of the most advanced technological solutions in global financial markets for
increasing the efficiency of lending processes, accurately predicting default risk, and
comprehensively assessing the solvency of borrowers. The experience of the USA, the European
Union, South Korea, China, and Singapore confirms that Al models provide higher accuracy,
speed, and flexibility compared to traditional statistical scoring systems, and also allow for real-
time decision-making based on large amounts of data.

The results of the study showed that there are significant opportunities for introducing these
technologies in the banking sector in our country. It is expected that the accuracy of forecasting
credit defaults will increase by 20-25 percent, operational processes will be automated, lending
will increase, and the level of financial inclusion will expand. At the same time, the
fragmentation of the existing infrastructure and databases, ensuring data security and
confidentiality, as well as the requirements for algorithmic transparency, emerged as important
factors that need to be addressed during the implementation process.

Based on expert opinion and analysis of international experience, it was determined that for the
effective use of Al-based scoring systems in the banking system of Uzbekistan, it is necessary to
accelerate work in the following priority areas: data integration and the creation of standardized
unified platforms, the development of algorithms that meet the requirements of Explainable Al,
expanding cooperation between credit institutions and fintech entities, and improving the
regulatory framework for the sector.

In conclusion, the gradual introduction of artificial intelligence-based credit risk assessment
systems into the banking sector of Uzbekistan is important for strengthening the country's
financial stability, improving the quality of the loan portfolio, and expanding the financial
capabilities of the population. The implementation of these technologies in a scientifically based,
carefully planned, and coordinated manner with regulatory mechanisms will undoubtedly
significantly increase the efficiency of lending processes.
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