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Abstract

This study presents a novel hybrid model for credit scoring of banking clients, integrating
Genetic Algorithm (GA), Bayesian Optimization, and the machine learning technique
XGBoost. The primary objective of this model is to enhance accuracy and efficiency in credit
risk assessment while minimizing the costs associated with prediction errors. The dataset
comprises five-year financial statements and credit profiles of banking clients from 1398 to
1402. After data preprocessing—including normalization and handling of missing values—
Genetic Algorithm was employed to select the optimal set of features. Subsequently,
Bayesian Optimization was utilized as an advanced tool for fine-tuning the hyperparameters
of the XGBoost model. The empirical results demonstrate the superior performance of the
proposed hybrid model in comparison to conventional credit scoring methods. Achieving an
accuracy of 79.3% and favorable recognition rates for both creditworthy and non-
creditworthy clients, the model especially excels in classifying high-risk clients. Statistical
analyses and comparative evaluations further confirm the positive impact of feature selection
and hyperparameter optimization on the model's performance. This hybrid model offers a
practical and effective tool for banks and financial institutions to reduce credit risk and
improve customer management.
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