American Journal of Computer Science and Technology

2024; 7(1): 9-12
http://www.sciencepublishinggroup.com/j/ajcst
doi: 10.11648/ajcst.20240701.12

otlenecePl

Science Publishing Group

ISSN: 2640-0111 (Print); ISSN: 2640-012X (Online)

Advancing Credit Card Fraud Detection: A Review of
Machine Learning Algorithms and the Power of Light
Gradient Boosting

Farhan Aslam
Department of Information Technology, University of the Cumberlands, Williamsburg, USA

Email address:
Farhan_aslam@hotmail.com

To cite this article:
Farhan Aslam. (2024). Advancing Credit Card Fraud Detection: A Review of Machine Learning Algorithms and the Power of Light Gradient
Boosting. American Journal of Computer Science and Technology, 7(1), 9-12. https://doi.org/10.11648/ajcst.20240701.12

Received: October 4, 2023; Accepted: October 27, 2023; Published: February 1, 2024

Abstract: The surge in credit card transactions has necessitated the implementation of robust security measures to combat the
ever-evolving threat of fraud. Traditional methods of fraud detection have proven inadequate in identifying intricate fraud
patterns, prompting the adoption of machine learning (ML) as a vital tool in the fight against fraud. This article delves into recent
research findings and proposes innovative strategies to elevate the current state of the art in fraud detection using ML techniques.
The study critically assesses the efficacy of diverse ML algorithms in detecting credit card fraud, comparing their accuracy and
performance while exploring the incorporation of recent research insights to further enhance their capabilities. The article begins
by highlighting the growing significance of ML in addressing the challenges posed by fraudulent credit card transactions. It
underscores the limitations of conventional fraud detection methods, emphasizing the need for adaptive and data-driven solutions
to stay ahead of increasingly sophisticated fraudsters. A comprehensive analysis of various ML algorithms used in credit card
fraud detection forms the core of this study. By examining the strengths and weaknesses of algorithms such as Random Forest,
Support Vector Machine, and Neural Networks, the article aims to provide a holistic view of their performance and suitability in
real-world scenarios. It identifies the key parameters that impact algorithmic performance and suggests optimal configurations
for improved accuracy. One of the focal points of this research is the exploration of the Light Gradient Boosting Machine
(LGBM) as a promising algorithm for credit card fraud detection. The article elucidates the distinct advantages of LGBM over
other ML algorithms, including its efficiency in handling large datasets, ability to capture complex fraud patterns, and fast
training times. Practical insights are offered on how LGBM can be implemented and fine-tuned to maximize its potential in fraud
detection. In conclusion, this article contributes significantly to the ongoing pursuit of enhanced fraud detection mechanisms and
the prevention of financial loss for consumers. By critically evaluating the effectiveness of ML algorithms and highlighting the
potential of LGBM, it offers valuable insights to researchers, practitioners, and financial institutions seeking to fortify their
defenses against credit card fraud. As fraudsters continue to adapt and evolve, the application of advanced ML techniques
becomes increasingly imperative in safeguarding the integrity of financial transactions and preserving trust in the digital payment
ecosystem.

Keywords: Fraud Detection, Machine Learning Algorithms, Credit Card Fraud, Light Gradient Boosting Machine (LGBM),
Recent Research Findings, Data Preprocessing, Anomaly Detection

complex fraudulent transactions. As a result, Machine
Learning (ML) has emerged as a pivotal tool in fraud detection
due to its ability to analyze large datasets and identify subtle
patterns indicative of fraud [2].

This paper focuses on reviewing recent research findings
related to ML-based fraud detection algorithms. The objective
is to propose enhancements to existing algorithms, taking into

1. Introduction

The proliferation of credit card transactions in recent years
has brought about a corresponding increase in fraudulent
activities, necessitating the development of more robust
security measures [3]. Traditional fraud detection methods
have become less effective in identifying increasingly
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account the effectiveness of different ML approaches, the
comparison of their accuracy and performance, and the
integration of recent research insights into these algorithms.
Additionally, this paper sheds light on the Light Gradient
Boosting Machine (LGBM) as a promising algorithm for
fraud detection and outlines its advantages over other ML
algorithms.

2. Methodology

2.1. Machine Learning Algorithms for Fraud Detection

To assess the effectiveness of ML algorithms in credit card
fraud detection, recent research findings were examined.
Various ML algorithms, including Random Forest (RF),
Logistic Regression (LR), K-Nearest Neighbors (KNN),
Decision Tree (DT), Support Vector Machines (SVM),
Isolation Forest (IF), Local Outlier Factor (LOF),
Bidirectional Long short-term memory (BiLSTM),
Bidirectional Gated recurrent unit (BiGRU), and Deep
Autoencoder, were reviewed [1, 4]. The accuracy and
reliability of these algorithms were analyzed based on
available research.

2.2. Recent Research Findings

Recent research findings in the field of fraud detection were
synthesized to identify key insights [5]. Studies exploring the
impact of organizational culture [10], the impostor
phenomenon [6, 11], neglect on functional outcomes [12, 15],
personality variables, and organizational climate on training
outcomes [13, 17] were reviewed. These findings were
considered in the context of enhancing fraud detection
algorithms [2].

2.3. Light Gradient Boosting Machine (LGBM)

The Light Gradient Boosting Machine (LGBM) algorithm
was introduced and its characteristics and advantages were
analyzed. LGBM is a tree-based ML model that utilizes
Gradient-based One-Side Sampling (GOSS) and Exclusive
Feature Bundling (EFB) techniques [7, 20]. Its performance
and efficiency in comparison to other ML algorithms were
examined [20].

3. Discussion and Findings
3.1. Machine Learning Algorithms for Fraud Detection

Recent research indicates that various ML algorithms have
been employed for credit card fraud detection [6, 8, 9].
These algorithms have shown promise in identifying
fraudulent transactions, but their accuracy and performance
vary. The reviewed ML algorithms include RF, LR, KNN,
DT, SVM, IF, LOF, BiLSTM, BiGRU, and Deep
Autoencoder [1, 10, 16, 25]. While these algorithms have
achieved varying levels of success, none provide a
comprehensive solution on their own.

3.2. Recent Research Findings

Recent research findings offer valuable insights into
organizational culture's influence on fraud detection, the
impostor phenomenon, the impact of neglect on functional
outcomes, personality variables, and organizational climate on
training outcomes [5, 10, 11, 15, 17]. These findings can be
applied to improve the design and implementation of fraud
detection algorithms [12, 13]. For instance, understanding the
effects of organizational culture can inform the development
of fraud detection systems that align with a company's culture.

3.3. Light Gradient Boosting Machine (LGBM)
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Figure 1. Light Gradient Boosting Machine Algorithm (LGBM).

LGBM stands out as a promising algorithm for fraud
detection due to its efficiency and performance. It excels in
capturing  degradation  information and  handling
high-dimensional and imbalanced data [11, 20]. LGBM has
been applied successfully in various domains, including
DNA-binding residue prediction, remaining useful life
estimation, and darknet traffic detection [20-22]. Its
advantages over other ML algorithms include faster
processing times and improved predictive accuracy [12, 13,
20]. LGBM is particularly well-suited for recognizing credit
card fraud, given its ability to handle high-dimensional data
effectively [14, 15, 23, 26].

4. Results

The results of this review indicate that while several ML
algorithms, including RF, LR, KNN, DT, SVM, IF, LOF,
BiLSTM, BiGRU, and Deep Autoencoder, have demonstrated
effectiveness in credit card fraud detection, none offer a
complete solution on their own [16, 17, 18, 24]. Recent
research findings provide valuable insights into organizational
culture, the impostor phenomenon, neglect's impact on
functional outcomes, and the role of personality variables and
organizational climate in training outcomes. These findings
can be applied to enhance the design and implementation of
fraud detection algorithms [6, 14, 21, 22, 23].

Light Gradient Boosting Machine (LGBM) emerges as a
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powerful tool for fraud detection, offering efficiency and
superior performance. Its unique capabilities, such as
Gradient-based One-Side Sampling (GOSS) and Exclusive
Feature Bundling (EFB), enable it to handle high-dimensional
and imbalanced data effectively. LGBM has proven its worth
in various applications, including DNA-binding residue
prediction, remaining useful life estimation, and darknet
traffic detection. It surpasses other ML algorithms in terms of
processing speed and predictive accuracy, making it an
excellent choice for credit card fraud detection [19, 21, 26].

5. Conclusion

The increase in credit card transactions has brought about a
corresponding rise in fraudulent activities, underscoring the
importance of robust fraud detection algorithms. This review
of recent research findings on ML-based fraud detection
algorithms has highlighted the effectiveness of various ML
approaches, their comparative accuracy and performance, and
the potential for improvement through the integration of
recent research insights.

Light Gradient Boosting Machine (LGBM) emerges as a
compelling solution for fraud detection, offering efficiency,
accuracy, and versatility. Its ability to handle
high-dimensional data and imbalanced datasets makes it
well-suited for recognizing credit card fraud. By leveraging
the insights gained from recent research findings and
harnessing the power of algorithms like LGBM, ongoing
efforts to enhance fraud detection will continue to protect
consumers from financial losses and ensure the security of
financial transactions.
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