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Artificial intelligence with finance service Fraud Detection Using Machine Learning
1. Introduction 
Massive transformation of the financial services industry has been caused by digital banking, online transactions, mobile payment system and transformation of financial technology. Such developments might have contributed to making accessibility and efficiency to be more favourable; it has also left them more vulnerable to fraud cases. Banks and financial institutions continue to face the significant problem of financial fraud, which can bring about significant financial losses, disruption of operations and undermine reputation (Aros et al., 2024). More sophisticated forms of fraud are sometimes beyond the capabilities of conventional methods used in fraud detection, and thus solution development of more intelligent and flexible methods is necessary.
Artificial Intelligence (AI) and Machine Learning (ML) have proven to be powerful to perceive suspicious conduct and identify suspicious participation. Machine learning models are able to identify abnormalities and aid faster decision-making by analysing vast amounts of financial data (Chen et al., 2025). With organisations spending more on digital technologies, it has become more crucial to preserve the effectiveness of AI-based fraud detection systems.
The paper at hand aims to understand how machine learning can be applied to detecting fraud in the financial services and how it can be applied beneficially to provide a greater level of security and issue consideration. 
Research Objectives
· To explore the use of Artificial Intelligence in the detection of financial fraud. 
· To determine machine learning applications in fraud detection system.
· To find out the efficacy of machine learning in fraud detection.
· To explore the effect of AI-based fraud detection on the operational efficiency.
· To determine issues around installing machine learning-based fraud detection systems.
Research Questions
· How can Artificial Intelligence be used to detect financial fraud?
· What are the common machine learning methods applied in fraud detection system?
· To what extent are machine learning models effective in fraudulent transaction detection?
· What effect does AI-based fraud detection impose on the effectiveness of operations?
· Which are some of the hurdles faced when deploying machine learning-like fraud detection systems?
[bookmark: _jproxyf7i03q]2. Literature Review
The quick growth of digital financial services has complicated financial fraud because these services have become more intricate. Conventional fraud detection systems tend to rely on pre-coded rules and past trends, which might not be highly efficient in detecting new threats (Compagnino et al., 2025). Researchers and practitioners have as a result discussed the idea of using Artificial Intelligence in enhancing fraud prevention approaches.
According to the available literature, machine learning algorithms can practically improve the detection rate of fraud and detect concealed relations and behavioural patterns through large-scale data. Visually, decision trees, random forests, support machine, and neural networks are methods that have reported high efficiencies in identifying suspicious transactions (Dichev, Zarkova and Angelov, 2025). This means that such technologies will allow financial institutions to be more responsive to the possible threats, as well as minimizing the chances of fraud cases being missed.
Regardless of these benefits, there are a number of concerns. Concerns regarding the privacy of data, system transparency, cost of implementation and organisational preparedness still affect adoption decisions. In addition, there are studies that indicate challenges in sustaining effectiveness of models due to changes in fraud trends with time. The literature suggests that there is an increasing demand to conduct research on the advantages along with the feasible challenges related to AI-enabled fraud detection (Preciado Martínez et al., 2025). This paper aims to make a contribution to this debate through a review of the perceptions and experiences in the financial services industry.
[bookmark: _cja4zwbczl2o]3. Methodology
The study will be quantitative taking a primary data collection method. The primary data will be collected using a structured questionnaire that is to be distributed to employees who have jobs working in banks, financial institutions, and fintech organisations. The sample target will be made up of about 50 respondents who will be picked using convenience sampling based on their accessibility and their desire to do so.
The questionnaire will be an online questionnaire comprising of 25 questions to gather data on the awareness, adoption, effectiveness, benefits and challenges of machine learning based fraud detection systems in financial services. The electronic method of data collection shall be used to maximise the participation, accessibility and efficiency.
The data collected will be analysed in the form of descriptive statistical tests such as frequencies, percentages and averages. The techniques will help to determine trends, patterns and relationships concerning the research objectives and research questions. The ethical aspects will be taken care of using informed consent, voluntary participation, confidentiality, anonymity and safe transfer of the information collected (Preciado Martínez et al., 2025). It is likely that this method will give valid findings about the views of Artificial Intelligence and machine learning applications in fraud detection in the financial services sector.
[bookmark: _xspmkiviax2r]4. Expected Findings
It is believed that the study will show that machine learning-based fraud detection systems are critical in boosting fraud prevention in financial institutions. It is assumed that the respondents will acknowledge the role of AI technologies as efficient resources to enhance the accuracy of the detection and lessen the fraudulent cases.
The results can also suggest that AI can help achieve improved operational effectiveness by accelerating monitor- and decision-making operations. Meanwhile, implementation-related issues related to financial aspects, technical skills, data security, and compliance provisions will likely arise (Compagnino et al., 2025). Overall, the research is anticipated to provide valuable insights into the practical application of machine learning in financial fraud detection.
[bookmark: _oghymv9s716w]5. Limitations
The participants may have restricted the study due to the small sample population and their perceptions. Convenience sampling can limit the extrapolation of the results to the rest of the financial services sector. The data collection may also be affected by time limitations and availability of respondents (Aros et al., 2024). Nonetheless, these constraints will be taken into consideration when interpreting the results.
[bookmark: _n84gtfk1d8wt]6. Timeframe
The project would be done in a span of twelve weeks which will involve the proposal writing, literature review, designing the questionnaire, data collection, data analysis, writing of the report, revising, and submitting the final report.
[bookmark: _2irjn4cldeii]7. Conclusion
Financial fraud remains the major challenge facing organisations that transact business in the rapidly digitalising business world. Machine Learning and Artificial intelligence can be adapted to provide good opportunities to drive fraud detection and better the performance. Through research to explore effectiveness, advantage and challenges of AI-fraud detection systems, this study is expected to be beneficial in providing significant information on academic knowledge creation as well as managerial decision making in the financial services industry.


[bookmark: _c1gi3xcrh2ku]  References
Aros, L.H., Ximena, L., Gutierrez-Portela, F., Johver, J. and Samuel, M. (2024). Financial fraud detection through the application of machine learning techniques: a literature review. Humanities and Social Sciences Communications, [online] 11(1). Doi: https://doi.org/10.1057/s41599-024-03606-0. 
Chen, T., Sun, R., Ma, T. and Sergey Sergeev (2025). Recent Progress on Financial Risk Detection in the Context of Transaction Fraud Based on Machine Learning Algorithms. Journal of risk and financial management, [online] 19(1), pp.14–14. Doi: https://doi.org/10.3390/jrfm19010014. 
Compagnino, A.A., Maruccia, Y., Cavuoti, S., Riccio, G., Tutone, A., Crupi, R. and Pagliaro, A. (2025). An Introduction to Machine Learning Methods for Fraud Detection. Applied Sciences, [online] 15(21), p.11787. Doi: https://doi.org/10.3390/app152111787. 
Dichev, A., Zarkova, S. and Angelov, P. (2025). Machine Learning as a Tool for Assessment and Management of Fraud Risk in Banking Transactions. Journal of risk and financial management, [online] 18(3), pp.130–130. Doi: https://doi.org/10.3390/jrfm18030130. 
Preciado Martínez, P.M., Reier Forradellas, R.F., Garay Gallastegui, L.M. and Náñez Alonso, S.L. (2025). Comparative analysis of machine learning models for the detection of fraudulent banking transactions. Cogent Business & Management, 12(1). Doi: https://doi.org/10.1080/23311975.2025.2474209. 


image1.png
Prifysgol Cymru

Y Drindod Dewi Sant
University of Wales
Trinity Saint David





