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Objective: The primary objective of this study is to evaluate the performance of various
deep learning algorithms, including DNN, CNN, and RNN, in accurately analyzing and
predicting credit risk, as well as identifying complex patterns within banking data.
Method: This study utilizes a banking dataset comprising information on loans and
customer accounts. The data were fully preprocessed, and subsequently, deep learning
models including DNNs, CNNs, and RNNs were trained to predict credit risk. Training
and optimization techniques such as optimization algorithms and regularization methods
were applied to each model. The performance of the models was assessed using key
metrics such as accuracy, sensitivity, specificity, and the F1 score.

Results: The results indicate that:

The RNN model achieved the best performance, with an accuracy of 88% and an F1
score of 88%, effectively capturing temporal patterns and periodic variations in the
banking data.

- The DNN model obtained an accuracy of 85% and an F1 score of 84%, demonstrating
strong capability in identifying complex patterns, although it was less effective in
handling sequential data.

- The CNN model reached an accuracy of 82% and an F1 score of 81%, performing well
in extracting local features, but its results were inferior to those of the DNN and RNN
models.

Conclusion: The study demonstrates that RNNs, due to their superior ability to analyze
temporal patterns, are the most effective model for predicting and mitigating credit risk in
banking data. Although DNNs and CNNs also exhibit acceptable performance, they show
certain limitations compared to RNNS in specific contexts. Therefore, selecting an appropriate
model should be based on the characteristics of the data and the prediction requirements, in
order to enhance credit risk management processes.
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Introduction
This introduction highlights that credit risk is one of the most significant challenges faced

by banks and financial institutions, and that factors such as economic conditions, interest rate
fluctuations, and customers’ financial status can intensify this risk. Effective credit risk
management requires precise data analysis and accurate prediction of customer credit behavior.
In recent years, machine learning techniques, particularly deep learning, have gained substantial
importance in credit risk prediction and mitigation due to their ability to analyze large-scale
data and identify complex patterns. Advanced neural networks can uncover hidden
relationships within data and provide more accurate predictions of default probability.
Accordingly, the present study examines and compares various deep learning algorithms for
predicting and reducing credit risk, aiming to identify effective methods for improving credit
scoring systems and enhancing credit risk management in banking institutions.

Method

This study utilizes a banking dataset comprising information on loans and customer
accounts. The data were fully preprocessed, and subsequently, deep learning models including
DNNs, CNNs, and RNNs were trained to predict credit risk. Training and optimization
techniques such as optimization algorithms and regularization methods were applied to each
model. The performance of the models was assessed using key metrics such as accuracy,
sensitivity, specificity, and the F1 score.

Results

The results indicate that:

The RNN model achieved the best performance, with an accuracy of 88% and an F1 score
of 88%, effectively capturing temporal patterns and periodic variations in the banking data.

- The DNN model obtained an accuracy of 85% and an F1 score of 84%, demonstrating
strong capability in identifying complex patterns, although it was less effective in handling
sequential data.

- The CNN model reached an accuracy of 82% and an F1 score of 81%, performing well in
extracting local features, but its results were inferior to those of the DNN and RNN models.

Conclusion

The results obtained from evaluating various deep learning models on the banking dataset
indicate differing levels of performance among the algorithms in predicting and mitigating
credit risk. These findings, which encompass deep neural networks (DNNs), convolutional
neural networks (CNNs), and recurrent neural networks (RNNs), provide valuable insights
into the specific applications and strengths of each model in this domain.

Among the models, RNNs achieved the highest performance with an accuracy of 88%
and an F1 score of 87%. Owing to their strong capability in processing sequential and
temporal data, RNNs were able to model temporal variations effectively and thus produced
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more precise predictions. Their high sensitivity (86%) and strong specificity (90%) further
demonstrate their ability to accurately identify both true positives and true negatives. This
superior performance confirms the strength of RNNSs in capturing long-term dependencies
and complex temporal patterns.

In comparison, DNNs achieved an accuracy of 85% and an F1 score of 84%, showing
solid performance in analyzing and identifying complex patterns within banking data. These
models demonstrated a good balance between sensitivity (83%) and specificity (87%).
However, DNNs may be less effective than RNNs in handling sequential or temporal data
and typically require larger datasets and greater computational resources.

CNNs, with an accuracy of 82% and an F1 score of 81%, were effective in extracting
local features from the data. Nonetheless, their performance was slightly lower than that of
DNNs and RNNs. Their sensitivity (80%) and specificity (84%) indicate that CNNs are
capable of identifying both true positives and true negatives, but due to their architectural
characteristics, they may be less suited for modeling temporal dependencies and predicting
time-based fluctuations.

Overall, the findings suggest that RNNs are the most suitable model for predicting and
reducing credit risk in banking datasets, primarily due to their superior ability to analyze
temporal patterns and periodic variations. While DNNs and CNNs also performed
effectively, they were comparatively less successful in handling deep structural patterns and
local feature extraction, respectively. These results underscore the importance of selecting
an appropriate model based on the specific characteristics of the data and prediction
requirements, ultimately contributing to more effective credit risk management in banking
systems.
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