e-ISJN: A4372-3114 ISSN: 2321-7782 (Online)
p-ISJN: A4372-3115 ISSN: 2347-1778 (Print)
Impact Factor: 6.012

Volume 13, Issue 12, December 2025
International Journal of Advance Research in

Computer Science and Management Studies

Research Article / Survey Paper / Case Study
Available online at: www.ijarcsms.com

A Monthly Double-Blind Peer Reviewed, Refereed, Open Access, International Journal - Included in
the International Serial Directories

Emerging Applications of Artificial Intelligence in Financial
Services and Fintech

Dr. Devender Singh® Dr. Tirth Raj Sharma?
Assistant Prof. of Commerce, Assistant Prof. of Commerce,
Govt. College Jatusana, India. S. K. Govt. College kanwali, India.

DOI: https://doi.org/10.61161/ijarcsms.v13i12.2

Received: 20" November 2025; Received in revised form: 3 December 2025; Accepted: 24™ December 2025; Available
online: 21% December 2025

©2025 The Author(s). Published by IJARCSMS Publication. This is an open-access article under the CC BY license
(https://creativecommons.org/licenses/by/4.0/).

Abstract: Artificial Intelligence (Al) is transforming the financial services sector by enhancing efficiency, improving
customer experience, mitigating risks, and driving innovation. This paper explores emerging Al applications within
financial services and fintech, with a focus on algorithmic trading, fraud detection, credit scoring, robo-advisors, and
regulatory compliance. Through a review of recent research and industry practices, the paper highlights how Al is enabling

data-driven decision-making while also presenting challenges in terms of explainability, bias, and regulation.

|. INTRODUCTION

The integration of Al into financial services and fintech is reshaping traditional financial systems. Institutions now
leverage advanced machine learning (ML), natural language processing (NLP), and deep learning techniques to automate
processes, detect anomalies, and personalize services. The global Al in fintech market is projected to exceed $50 billion by

2030, emphasizing the growing reliance on intelligent technologies in financial ecosystems.

Artificial intelligence (Al) within computer science aims to create computer systems and algorithms capable of performing
tasks that conventionally necessitate human intelligence. These tasks include problem-solving, learning from experience,
understanding natural language, recognizing patterns and making decisions. Al aims to develop machines that can mimic or

replicate cognitive functions such as reasoning, problem-solving, perception and language understanding. It encompasses

various subfields, including machine learning, deep learning, natural language processing, computer vision

and robotics.
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Fig. 1.1. Relation between Al, ML and RPA

I1. Al TECHNOLOGIES IN FINANCIAL SERVICES
2.1 Machine Learning (ML)
Used for pattern recognition, predictive analytics, and customer behavior modeling.
2.2 Natural Language Processing (NLP)
Applied in sentiment analysis, chatbots, and document processing.
2.3 Deep Learning
Used for high-frequency trading models and fraud detection.
2.4 Robotic Process Automation (RPA)
Automates repetitive tasks like claims processing, account updates, and regulatory filing.
1. KEY APPLICATIONS
3.1 AML & Fraud Detection and Risk Management
Al algorithms can analyze millions of transactions in real-time to detect unusual patterns.
e Example: Mastercard’s Decision Intelligence uses Al to approve or decline transactions based on behavioral scoring.
e Techniques: Anomaly detection, graph-based fraud networks, deep neural nets.
3.2 Credit Scoring and Underwriting
Al evaluates non-traditional data (e.g., social media, mobile usage) for credit assessment.
o  Fintech firms like Upstart and Zest Al use ML to increase financial inclusion.
o Benefits: Faster approvals, reduced defaults, data-driven personalization.
3.3 Algorithmic Trading
High-frequency Al-driven systems execute trades at speeds and volumes human traders cannot match.
e Techniques: Reinforcement learning, sentiment analysis from news feeds.
o Risks: Flash crashes, lack of transparency.
3.4 Robo-Advisory Services
Al-driven platforms offer personalized investment advice based on user profiles.
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o Example: Betterment and Wealthfront.
o Benefits: Low cost, 24/7 access, behaviorally optimized portfolios.
3.5 RegTech (Regulatory Technology)
Al helps financial institutions comply with complex regulations.
e  Use cases: AML (Anti-Money Laundering), KYC (Know Your Customer).
e Tools: NLP for contract review, ML for suspicious activity monitoring.
3.6 Chabot

Al chatbots are computer programs that use artificial intelligence, particularly natural language processing (NLP) and

machine learning, to simulate human conversation and interact with users in a natural, human-like way.

o They are designed to understand user intent, respond to queries, and even learn from interactions to improve their

performance over time

Al Applications in Financial Services
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Fig. 1.2. Al Applications in Financial Services

IVV. BENEFITS OF Al IN FINTECH
e Efficiency: Automation reduces operational costs and errors.
e Personalization: Tailored financial products and services.
e Scalability: Handles large datasets and transactions.
e Enhanced Security: Real-time monitoring and predictive alerts.

V. CHALLENGES AND RISKS

e Data Privacy: Handling sensitive financial data securely.
e Bias and Fairness: Ensuring Al decisions are not discriminatory.

e Explainability: "Black box" models make auditing difficult.
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e Regulatory Compliance: Laws struggle to keep up with rapid Al deployment.
VI. FUTURE TRENDS
e Causal Al: Understanding “why” a financial event occurred, not just predicting it.
e Al + Blockchain: Secure, transparent, and automated smart contracts.
e Quantum Al: Emerging research for ultra-fast risk modeling and optimization.
e Conversational Finance: Voice-powered banking and Al virtual agents.
VI1I. CONCLUSION

Al is revolutionizing the financial services and fintech landscape. From fraud detection to customer service and trading, Al
provides a competitive edge. However, its widespread use must be balanced with transparency, ethical standards, and robust
governance to build trust and ensure equitable access to financial systems. In conclusion, the entwining of Artificial Intelligence
(Al) with the dynamic realm of financial technology (Fintech) heralds a transformative era replete with unprecedented
potential. The presented research has illuminated a panorama of emerging trends and practical use cases that underscore the
symbiotic relationship between these domains. From hyper-personalization to the proliferation of Explainable Al and the
enhanced precision in risk assessment and fraud detection, Al is redefining the contours of the financial landscape.
Virtual assistants, innovation, and disruption in the form of algorithmic trading and robo-advisory services beckon a future
shaped by advanced technological prowess. However, as we navigate this Al-Fintech frontier, ethical and regulatory
considerations loom large. Striking the delicate balance between innovation and compliance is an imperative, ensuring that the
ethical integration of Al upholds the tenets of data privacy, transparency, and accountability. The future of Al in Fintech is one
of continued evolution, promising ever-deeper integration, enhanced service personalization, and advanced risk mitigation. In
this inexorable march towards progress, the research underscores the imperative of continual vigilance and adaptation. Future

directions beckon towards the responsible and sustainable use of Al within Fintech.
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