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ABSTRACT: - The rapid growth of online transactions has intensified the risk of credit card fraud, posing major challenges 

to consumers and financial institutions. This study explores various machine learning approaches to accurately 

distinguish fraudulent transactions from legitimate ones. Using a publicly available dataset, multiple algorithms 

including Logistic Regression, Support Vector Machine (SVM), K-Nearest Neighbours (KNN), Naïve Bayes, and Artificial 

Neural Networks (ANN) were implemented and compared. The models were evaluated on accuracy, precision, recall, 

and misclassification rates to identify the most effective technique. Experimental findings indicate that SVM achieved 

the highest accuracy among the tested models, demonstrating strong potential for real-world fraud prevention 

applications. The results emphasize the importance of data preprocessing, model selection, and continuous 

improvement to combat the evolving tactics of fraudsters. 

 

INTRODUCTION 

 

 

As more individuals rely on credit cards for everyday 
purchases, financial providers must prioritize robust 
protection measures for their clients. Global credit card 
usage reached 2.8 billion people in 2019, with about 70% 
holding at least one card, according to 2021 statistics. In 
the United States alone, fraud reports jumped 44.7% from 
271,927 cases in 2019 to 393,207 in 2020. Fraud typically 
falls into two categories: creating fake accounts using 
stolen identities (up 48% from 2019 to 2020) or hijacking 
existing accounts via pilfered details (up 9% in the same 
period) (Daly, 2021). These alarming trends motivated this 
work to apply machine learning techniques for identifying 
fraudulent transactions within large volumes of data, 
aiming to enhance security and reduce risks. 
 
LITERATURE REVIEW  
 

Researchers have applied various machine learning (ML) 
techniques to detect credit card fraud, focusing on 
accuracy, speed, and cost. Zareapoor et al. (2012) 

compared Neural Networks, Bayesian Networks, SVM, and 
KNN, finding Bayesian Networks the fastest and most 
accurate, though costly. Alenzi and Aljehane (2020) used 
Logistic Regression, achieving 97.2% accuracy, 
outperforming Voting Classifier and KNN. Maniraj et al. 
(2019) achieved 99.7% detection using a model designed 
to minimize misclassifications. Dheepa and Dhanapal 
(2012) used SVM with behavior-based features, reaching 
over 80% accuracy. Malini and Pushpa (2017) showed KNN 
outperformed Outlier Detection, proving effective with 
memory limits. Maes et al. (2002) found Bayesian 8% 
more effective than ANN, with faster training times. 
Awoyemi et al. (2017) tested KNN, Naïve Bayes, and 
Logistic Regression, where NB achieved 97.5% accuracy in 
imbalanced data. Jain et al. (2019) reported ANN achieving 
99.71% accuracy, outperforming SVM and KNN. Gupta et 
al. (2021) highlighted Naïve Bayes with 80.4% accuracy. 
Other studies showed high performance of Random Forest 
(Varmedja et al., 2019; Sailusha et al., 2020), hybrid 
models like NB-KNN (Kiran et al., 2018), and advanced 
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approaches like BiLSTM and BiGRU (Najadat et al., 2020). 
Overall, ensemble, hybrid, and deep learning models 

consistently outperformed single classifiers in fraud 
detection.
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CONCLUSION:   
 

This project's core goal was to determine the optimal 
machine learning model for credit card fraud detection 
among the selected techniques. By constructing and 
testing the models, we found Support Vector Machine 
to be the leader with 99.94% accuracy and just 51 
misclassifications. Implementing such a model could 
significantly curb fraud incidents, boosting customer 
trust through enhanced security and smoother 
experiences. 
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