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ABSTRACT: In the current landscape, credit card fraud poses a substantial threat to financial institutions, resulting in
significant financial losses and reputational damage. The sophistication of modern fraud techniques, including stolen card
information, identity theft, and unauthorized transactions, exacerbates the challenge. The proposing method introduces an
innovative strategy for credit card fraud detection by merging neural networks with rule-based systems. The objective is to
address the significant challenges faced by financial institutions. By fusing neural networks with rule-based systems, a
hybrid model is created that allows for a thorough examination of credit card transactions, capturing complex patterns and
utilizing expert insights. This integration enhances the transparency of decision- making processes by incorporating
domain knowledge and human-understandable rules. Overall, the proposed approach represents a significant advancement
in fraud detection, offering a comprehensive solution that helps financial institutions mitigate losses and enhance trust and
security in their transactions.

I. LITERATURE REVIEW

[1] T. Jemimah Jebaseeli (2021) developed an unsupervised random forest algorithm that reduced the number of fraud
transactions. This enhancement improved the speed of online transactions and overall system accuracy. However, the
applicability of this algorithm beyond credit card transactions remains limited.

[2] Xiachan Yu (2020) proposed a comprehensive approach using a deep neural network algorithm. This approach
effectively improved detection accuracy and reduced the need for manual feature engineering. However, it failed to
address potential scalability challenges or computational efficiency issues associated with deploying the proposed deep
neural network algorithm in large-scale production environments. One significant drawback is their lack of
transparency in decision- making, making it challenging to understand the rationale behind flagged transactions.

[3] Dejan Varmejda (2019) evaluated various machine learning algorithms for credit card fraud detection. The study
emphasized the importance of preprocessing and algorithm selection. However, it lacked external validation or
comparison with real-world fraud detection systems or industry benchmarks.

[4] S P Maniraj (2019) proposed an approach involving dataset preprocessing, data visualization techniques, and
anomaly detection algorithms. However, ethical and legal implications, including data privacy concerns and potential
biases, were not adequately addressed.

1. PROPOSED WORK
In contrast, the proposed system presents an innovative approach to credit card fraud detection by integrating neural

network with rule-based system. This hybrid model seeks to overcome the shortcomings of the existing system
implicitly. By combining the strengths of both methodologies, the system enhances transparency in decision-making
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implicitly by incorporating domain knowledge and human-understandable rules implicitly. Moreover, it facilitates a
more comprehensive analysis of credit card transactions, capturing nuanced patterns and leveraging expert insights
implicitly. This implicit approach ensures a more robust fraud detection framework without explicitly mentioning the
pro-posed system's superiority over the existing one. Overall, the proposed approach represents a significant
advancement in fraud detection, offering a holistic solution to mitigate the limitations of the existing methods implicitly.
The objectives of the proposed method are: 1. Ensure that the fraud detection process is understandable and transparent
to stakeholders by incorporating human- understandable rules by using Rule-Based System. 2. Minimize false positives
in fraud detection results by combining neural network capabilities with domain-specific knowledge embedded in rule-
based systems. 3. Facilitate more informed decision-making in fraud detection processes by integrating neural networks
and rule-based systems to provide comprehensive analysis and interpretation of credit card transactions. 4. Increase the
accuracy of fraud detection by leveraging the strengths of both neural networks and rule-based systems to capture
complex patterns and expert insights.

1. IMPLEMENTATION OF PROPOSED WORK

The implementation of the fraud detection system involves several key steps, integrating both the neural network model
and the rule-based system to ensure robust fraud detection. The following steps outline the process:

1. Data Loading and Preparation: The dataset containing transaction details is loaded, and the features and the target
variable (isFraud) are separated. The data is then split into training and testing sets to facilitate model training and
evaluation.

2. Data Preprocessing: Identify categorical and numerical features in the dataset. Apply appropriate preprocessing
steps, including imputing missing values in numerical features with a constant value and scaling the features. For
categorical features, impute missing values with the most frequent value and apply one- hot encoding. Additionally,
ensure numerical features are scaled appropriately and address any imbalances in the data.

3. Model Training and Evaluation: Preprocess the training data before defining the neural network model architecture.
Utilize callbacks for early stopping and learning rate reduction to prevent overfitting and optimize convergence.
Preprocess the testing data using the same pipeline as the training data. Evaluate the trained model's performance on the
testing set by predicting probabilities of fraudulent transactions. Figure 8 depicts the code shippet for training the neural
network model.

Figure 1: Code for NN Model Training

4. Rule-Based System: Implement a rule-based system to analyze the output of the model and apply predefined rules
for further analysis. Define rules based on thresholds and patterns indicative of fraud, such as transaction amount,
frequency, location, and spending behavior. provides a code snippet representing the function and conditions defined
within the rule-based system.
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IV. ARCHITECTURE
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Fig 4.2.1 Fraud Detection System Architecture
V. RESULTS AND DISCUSSION

The developed Hybrid model achieved an impressive accuracy of 98.41% as shown in figure 16, outperforming other
models trained on the same dataset. The model's accuracy surpasses that of traditional machine learning algorithms
such as Naive Bayes, Logistic Regression, and SVM, indicating its effectiveness in detecting fraudulent transactions.
Table 3 provides a comparison of model performance, showcasing the superiority of the neural network approach.
Figure 11 shows the performance comparison of different models based on their accuracy. Accuracy details in Table 3
and Figure 11 are sourced from [17], providing insights into the performance of various models in detecting fraudulent
transactions.

Table 3: Models Performance Comparison

Madel Aecursey
Nafve Bayes a7
Lesgistic Regressicn oan
S 0o3z
Mewral Network (NN) 0854
NM [with focal logs) 0as7
Hybrd Modal 0984
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VI. CONCLUSION

The proposed method successfully integrates neural networks with rule-based systems to enhance credit card fraud
detection. By leveraging the pattern recognition capabilities of neural networks and the interpretability and domain
knowledge embedded in rule-based systems, the hybrid model achieves improved detection accuracy and a significant
reduction in false positives. The method's transparency in decision-making processes and adaptability to evolving fraud
patterns provide a robust tool for financial institutions, enhancing security and reducing operational costs associated
with managing fraudulent transactions. This integration addresses the limitations of traditional neural network-based
methods and offers a scalable solution to safeguard against fraudulent activities, protecting both institutions and their
customers.

Future Scope: Looking ahead, future scope can focus on optimizing the neural network architecture and refining the
rule-based system for even better performance. Exploring real- time implementation will enable immediate fraud
detection and prevention in transaction processing environments. Additionally, investigating the applicability of this
hybrid approach in other domains, such as insurance claims or online retail transactions, can further extend its impact.
As credit card usage and transaction volumes continue to rise, the proposed method provides an effective and adaptable
solution to combat fraud, ensuring the security and reliability of financial transactions while maintaining and building
customer trust.
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