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Abstract:  

The quick digitalization of financial systems has rapidly increase the efficiency of financial 

transactions and created a new opportunity for fraudulent activities in the finance world. Detecting 

fraud has therefore become a major challenge for financial institutions. Traditional fraud detection 

methods rely on rules and historical patterns and usually fail to adapt to the evolving of the modern 

financial fraud.  

In this context, artificial intelligence and machine learning techniques has emerged and integrated 

as a powerful tool for fraud detection systems.  This shows the effectiveness of AI based models 

and identifying fraudulent financial activities compared to the traditional available approaches. AI 

systems can detect hidden structures that are difficult to identify manually and quickly by 

analyzing large data sets of financial transactions.  The findings suggest that AI Detecting accuracy 

especially in complex environments. However, challenges such adaptability to new fraud patterns 

and trends remain significant. The study concludes that AI should be used as a complementary and 

side tool along to the traditional methods to strengthen financial security systems and reduce fraud 

risks. 
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Introduction: "The What & Why" 

Financial systems in today’s world have become increasingly digital and interconnected. While 

this transformation has improved efficiency in the financial market, it has also created new 

opportunities for fraudulent activities.  

As a result, detecting fraud in financial transactions has become one of the most challenging issues 

faced by banks and financial institutions. Traditional fraud detection methods that rely on rules 

and historical patterns often struggle to respond effectively to the rapidly changing and complex 

nature of modern financial fraud. 

In this context, AI has emerged as a powerful tool capable of transforming how financial data is 

analyzed and how suspicious activities are detected. Fraudulent behavior is influenced by a wide 

range of factors, including transaction characteristics, time patterns, and most importantly, 

technological vulnerabilities. All these factors interact in complex and hidden ways making fraud 

difficult to identify using conventional monitoring systems. 

Artificial intelligence, and more specifically machine learning techniques, offer a data-driven 

approach that can automatically learn complex patterns from large, growing datasets without 

requiring strict prior assumptions about the relationship between variables. 

By analyzing historical transactions together with customer behavioral indicators, AI is able to 

detect abnormal patterns, unusual behavior and hidden structures that are difficult to identify using 

traditional rule-based systems. 

AI-based fraud detection models have attracted increasing attention, particularly from researchers 

and financial institutions seeking to improve detection accuracy, reduce financial losses, and 

enhance their customer trust. 

The growing volume of digital transactions, transfers, online payments and electronic banking 

services has further increased the importance of intelligent fraud detection systems. 

Despite these promising developments, the application of AI to fraud detection raises important 

academic and practical questions. The performance of AI models must be carefully evaluated in 

terms of transparency and real-world finance effectiveness. 

Moreover, it remains necessary to examine whether advanced learning algorithms can outperform 

traditional fraud detection approaches, particularly in environments where fraudulent behavior 

evolves rapidly. 

This study aims to investigate the effectiveness of artificial intelligence techniques in detecting 

financial fraud and to assess their practical value for financial risk management and modelling. 

The central research question of this project is whether AI-based models can improve the accuracy 

and speed of fraud detection compared to traditional rule-based methods and to what extent such 

models can contribute to stronger financial security systems. 

 

Literature Review: "The story so far " 

 

Theoretical framework 

A- Fraud detection and risk management 

Fraud detection is critical especially for financial risk management. Traditionally, financial 

institutions rely on rule-based systems to identify suspicious activities. These systems set 

predefined conditions such as unusual transaction amounts or locations.  
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However, these methods have become less effective at identifying new fraud patterns due to the 

increasing complexity of financial fraud 

 

B- Artificial intelligence and machine learning 

Artificial intelligence and machine learning have introduced a new approach to fraud detection. 

Machine learning models are capable of learning from historical data and can identify complex 

patterns without explicit programming.  

According to Ngai et al. (2011), AI techniques are significantly improving the detection of 

fraudulent transactions by analyzing large volumes of data in real time. 

 

C-     Anomaly Detection Theory 

Fraud detection using AI is often based on anomaly detection, where unusual patterns or behaviors 

are identified as potential fraud. 

This method allows systems to easily detect new types of fraud that were not previously defined 

by rule-based systems. 

Bolton and Hand (2002) highlight that anomaly detection techniques are very useful in identifying 

unpredictable and rare fraudulent activities. 

 

Previous studies  

Previous research has shown that AI-based models can outperform traditional methods in fraud 

detection.  

For example, Bhattacharyya et al. (2011) found that machine learning algorithms are capable of 

providing higher accuracy in detecting credit card fraud compared to rule-based systems (Azoury 

et al., 2024). 

Similarly, Phua et al. (2010) showed that data mining and AI techniques can significantly reduce 

financial losses caused by fraudulent activities. 

However, some limitations remain. According to Abdallah et al. (2016), AI models may lack 

transparency, which can make it difficult for financial institutions to fully understand how 

decisions are being made. 

Additionally, fraudsters are constantly adapting their strategies, which requires constant updates 

to AI models (beainy & kamel, 2023). 

This study builds on previous research by evaluating the effectiveness of AI in fraud detection and 

its practical application in modern financial systems. 

 

Methodology: "The how we did it " 

Data for this study was collected from publicly available financial datasets and transaction records 

that represent both normal and fraudulent activities. 

The dataset includes transaction amounts, locations and customer behavior indicators. 

This research adopts a quantitative approach to evaluate the effectiveness of fraud detection 

methods. 

Data analysis was conducted using Python, allowing for efficient processing of large datasets. 

The study compares traditional rule-based systems with AI-based models. Descriptive analysis 

was first conducted to understand the characteristics of the dataset. Anomaly detection techniques 

were also applied to identify unusual financial patterns. 
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Machine learning models such as logistic regression and decision trees, were used to classify 

transactions as either normal or fraudulent. 

These models were trained on historical data and tested on new data to evaluate their performance. 

The effectiveness of each model was assessed based on its ability to correctly identify fraudulent 

transactions while minimizing false positives. 

 

Results: "The facts " 

 

 
Table 1: Comparison of fraud detection methods 

Method Detection 

accuracy 

Processing speed Adaptability 

Rule-Based 

system 

Moderate Slow Low 

Machine learning 

model 

High Fast High 

Note: AI in Fraud Detection 2026 

 

The results indicate that artificial intelligence models are way more effective in detecting the 

fraudulent transactions and activities compared to the traditional rule-based systems models.  

AI based approaches show us a stronger ability to identify the complexity and hidden patterns 

within the financial data. 

The findings also show that machine learning models can accept large volumes of transaction in 

real time which allows for faster detection of suspicious and fraudulent activities. 

This significantly reduces the time needed and required to respond to the potential financial fraud 

cases. 

However, the results also highlight some possible limitations. The performance of AI models 

depends heavily on the quality and especially the quantity of available data. 

In addition, rapidly evolving fraud techniques will reduce the effectiveness of the detection models 

if there are not updated regularly. 

 

Discussion and conclusion: "The so what ? "  

 

This study demonstrates the role of artificial intelligence in improving fraud detection within 

financial systems. 

The findings suggest that AI-based models provide significant advantages in terms of accuracy, 

speed and the capability to detect complex fraud patterns. 

However, the study also confirms that AI is not a perfect solution. 

Challenges such as a lack of transparency and adaptability to new fraud strategies remain important 

limitations. 

Key conclusions can be summarized as follows: 

1- Artificial intelligence can improve fraud detection accuracy compared to traditional 

methods. 

2- Machine learning models are very effective in identifying complex fraud patterns. 

3- Real-time processing enhances the speed of fraud detection. 
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4- Data quality and regular updates are critical for maintaining effectiveness. 

5- Artificial intelligence should be used as a complementary tool rather than a full 

replacement for traditional systems. 

For financial institutions, these findings show the importance of integrating AI technology into 

existing fraud detection systems while maintaining human oversight. 

Future research can focus on improving transparency and incorporating real-time learning 

techniques to better respond to evolving fraud patterns. 

 

 

 

References 

 

Abdallah, A., Maarof, M., A., & Zainal, A., (2016). Fraud detection system: a survey. Journal of 

Network and Computer Applications, 68, 90-113 

Azoury, N., Subrahmanyam, S., & Sarkis, N. (2024). The Influence of a Data-Driven Culture on 

Product Development and Organizational Success through the Use of Business Analytics. J. 

Wirel. Mob. Networks Ubiquitous Comput. Dependable Appl., 15(2), 123-134. 

Beainy, R. H., & Kamel, J. K. (2023). The Importance of Technology, R&D and AI in the US 

Economy. Migration Letters, 20(8), 573-584. 

Bhattacharyya, S., Jha, S., Tharakunnel, K., & Westland, J. C. (2011). Data mining for credit card 

fraud detection. Decision Support Systems, 50(3). 602-613. 

Bolton, R. J., & Hand, D.J. (2002). Statistical fraud detection: a review. Statistical Science, 17(3), 

235-255. 

Ngai, E. W., Hu, Y., Wong, Y. H., Chen, Y., & Sun, X. (2011). The application of data mining 

techniques and financial fraud detection. Decision Support Systems 50(3), 559-569. 

Phua, C., Lee, V., Smith, K., & Gayler, R. (2010). A comprehensive survey of data mining-based 

fraud detection research. Artificial Intelligence Review, 34(1), 1-14. 

http://www.internationalmaronitejournal.com/

