
International Journal of Computing and Engineering  

ISSN 2958-7425 (online)   

Vol. 7, Issue No. 4, pp. 8 - 15, 2025                                                 www.carijournals.org 

7 

 

    

    

 

 
 

Cloud AI for Regulatory Compliance and Risk 

Management in Financial Institutions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



International Journal of Computing and Engineering  

ISSN 2958-7425 (online)   

Vol. 7, Issue No. 4, pp. 8 - 15, 2025                                                 www.carijournals.org 

8 

 

    

Cloud AI for Regulatory Compliance and Risk Management in Financial 

Institutions 

Kuthalingam Sankaralingam,  

MCA, Cloud Architect in Fintech 

https://orcid.org/0009-0000-2766-2846 

Accepted: 28th Apr, 2025, Received in Revised Form: 12th May, 2025, Published: 27th May, 2025 

Abstract 

Purpose: The financial services industry is increasingly adopting artificial intelligence (AI) 

solutions hosted in the cloud to meet the dual imperatives of regulatory compliance and effective 

risk management. 

Methodology: AWS Cloud AI offers scalability, adaptability, and advanced analytics that enable 

financial institutions to monitor, detect, and respond to regulatory and risk-related challenges in 

near real-time. This paper explores the integration of AWS cloud-based AI technologies in 

regulatory compliance and risk management within financial institutions. 

Findings: It provides a comprehensive overview of the current landscape, discusses prominent use 

cases, presents a framework for analyzing real-world applications, and outlines future directions. 

Unique Contribution to Theory, Practice, and Policy: The financial services industry is 

increasingly adopting artificial intelligence (AI) solutions hosted in the cloud to meet the dual 

imperatives of regulatory compliance and effective risk management. AWS Cloud AI offers 

scalability, adaptability, and advanced analytics that enable financial institutions to monitor, 

detect, and respond to regulatory and risk-related challenges in near real-time. This paper explores 

the integration of AWS cloud-based AI technologies in regulatory compliance and risk 

management within financial institutions. It provides a comprehensive overview of the current 

landscape, discusses prominent use cases, presents a framework for analyzing real-world 

applications, and outlines future directions. 
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Introduction 

The financial sector operates in an environment of heightened regulatory scrutiny and complex 

risk dynamics. Traditional compliance and risk mitigation methods often fall short due to the vast 

volume of data and rapidly evolving regulatory requirements. AWS cloud-based AI technologies 

present a transformative opportunity for financial institutions by offering tools that are scalable, 

cost-effective, and capable of intelligent decision-making [1]. This paper investigates how these 

technologies are being applied to bolster compliance efforts and enhance risk management 

strategies. 

Literature Review 

Prior research has established the potential of AI in automating compliance processes and 

predicting financial risks [2]. Cloud computing enhances the agility and scalability of AI 

applications, enabling organizations to process large datasets and deploy models with minimal 

infrastructure costs [3]. Regulatory bodies are beginning to recognize and support AI-driven 

compliance tools, provided they maintain transparency and accountability [4]. Nevertheless, 

concerns persist regarding data privacy, model bias, and auditability in AI applications [5][6]. 

AWS services such as Amazon S3 for secure storage, AWS Glue for data integration, Amazon 

SageMaker for model development, and Amazon Macie for data privacy help mitigate these 

challenges in cloud-based deployments [7]. 

Use Cases 

1. Regulatory Reporting Automation: AWS services such as AWS Glue, Amazon Redshift, 

and Amazon QuickSight streamline the generation of compliance reports by extracting, 

processing, and visualizing data across departments [8]. 

2. Anti-Money Laundering (AML): Amazon SageMaker builds and deploys machine 

learning models to detect suspicious transaction patterns, while Amazon Kinesis enables 

real-time data streaming for immediate response [9]. 

3. Credit Risk Assessment: AWS AI tools like Amazon SageMaker and Amazon Forecast 

evaluate borrower profiles using structured and alternative data sources to improve credit 

scoring models [10]. 

4. Fraud Detection: Amazon Fraud Detector and Amazon Kinesis enable real-time fraud 

analytics by processing high volumes of transaction data and triggering alerts based on 

anomalies [11]. 

5. Regulatory Change Management: Amazon Comprehend and Amazon Textract support 

natural language processing to monitor and interpret regulatory documents and assess 

impacts on compliance frameworks [12]. 
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Case Study Framework 

To systematically evaluate the effectiveness of AWS Cloud AI in compliance and risk 

management, the following framework is proposed: 

● Problem Identification: Define the regulatory or risk-related issue. 

● Data Collection: Describe the sources and quality of data used, possibly stored in Amazon 

S3 or accessed via AWS Data Exchange [13]. 

● AI Methodology: Explain the AI/ML models developed using Amazon SageMaker or 

integrated with AWS Lambda and AWS Step Functions [14]. 

● Implementation: Outline the deployment process using AWS services, containerized via 

Amazon ECS or EKS, and monitored with AWS CloudWatch [15]. 

● Outcomes and Metrics: Measure success using compliance rates, fraud detection 

accuracy, and reporting latency. 

● Challenges and Lessons Learned: Document operational and ethical considerations, such 

as explainability using Amazon SageMaker Clarify and security using AWS Identity and 

Access Management (IAM) [16]. 

Examples 

● A financial institution employs Amazon Comprehend to analyze legal texts and identify 

compliance risks, automating policy adjustments [17]. 

● Another example involves deploying a real-time fraud detection system using Amazon 

Kinesis, SageMaker, and Fraud Detector, achieving a precision rate exceeding 95% [18]. 

● A credit risk model uses Amazon SageMaker with data stored in Amazon S3 and 

orchestrated by AWS Step Functions to provide accurate assessments for underbanked 

populations [19]. 

Diagram 1: AWS Architecture for AI-Driven Compliance 

● Data Sources → Amazon S3 

● Data Integration → AWS Glue 

● Model Training → Amazon SageMaker 

● Real-Time Monitoring → Amazon Kinesis 

● Alerts/Reporting → Amazon QuickSight & SNS 
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Diagram 2: AWS-Based Fraud Detection Pipeline 

● Transaction Stream → Amazon Kinesis → SageMaker Inference Endpoint → Amazon 

Fraud Detector → Alert via Amazon SNS 
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Algorithm Flow for Compliance and Risk Management using AWS AI 

1. Input: Raw financial data and regulatory documents 

2. Store data in Amazon S3 buckets 

3. Use AWS Glue to clean and transform data 

4. Load transformed data into Amazon Redshift or SageMaker 

5. Train ML models in SageMaker 

6. Use SageMaker Clarify for explainability and bias detection 

7. For real-time inputs, stream through Amazon Kinesis 

8. Run predictions via SageMaker endpoints or AWS Lambda 

9. Identify risks or compliance issues 

10. Notify relevant teams via Amazon SNS and visualize in QuickSight 

11. Archive results in S3 and maintain logs via AWS CloudTrail 
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Conclusion and Future Work 

AWS Cloud AI is reshaping the regulatory compliance and risk management landscape in the 

financial sector. Its ability to handle complex datasets, adapt to regulatory changes, and offer real-

time insights makes it an indispensable tool for modern financial institutions [20]. Future work 

should focus on improving the transparency and auditability of AI models, addressing ethical 

concerns, and establishing standardized frameworks for AI governance in the financial sector. 

Continued advancements in AWS services for explainability, federated learning, and real-time 

analytics will be pivotal [21]. 
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