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Abstract: Generative AI is reshaping sectors like banking and healthcare by enabling innovative 

applications such as personalized service offerings, predictive analytics, and automated content 

generation. In banking, generative AI drives customer engagement through tailored financial advice, 

fraud detection, and streamlined customer service. Meanwhile, in healthcare, it enhances medical 

imaging analysis, drug discovery, and patient diagnostics, significantly impacting patient care and 

operational efficiency. This paper presents an experimental study examining the implementation and 

effectiveness of generative AI in these sectors. 

The research evaluates generative AI’s capabilities through a multi-phase framework, addressing how 

data synthesis, language models, and predictive algorithms contribute to sector-specific applications. In 

banking, the model assesses the impact of AI-driven chatbot interactions, credit risk assessment, and 

personalized financial services on customer experience and bank performance. Healthcare applications 

are explored through image synthesis for diagnostics, predictive modeling in patient care, and drug 

discovery simulations. The experimental setup is rigorously tested across metrics such as response 

accuracy, cost-effectiveness, and data privacy to determine the benefits and potential risks associated 

with generative AI in these fields. 

Results indicate substantial improvements in efficiency, accuracy, and personalized care, but also 

highlight the challenges of data privacy, ethical considerations, and system scalability. By providing a 

structured analysis, this research contributes insights into optimizing generative AI deployments for 

both banking and healthcare, ensuring a balance between innovation and risk management. The study 

concludes with recommendations for future research directions, including advanced model training, 

ethical guidelines, and enhanced privacy measures. These insights aim to inform practitioners on the 

benefits of generative AI, ensuring sustainable integration into banking and healthcare ecosystems. 
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Introduction: 

In recent years, the adoption of artificial intelligence has accelerated across various sectors, 

with generative AI standing out as a groundbreaking technology that enables machines to 

create, innovate, and problem-solve. Generative AI, based on models like GANs (Generative 
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Adversarial Networks) and transformers, has the potential to transform data utilization and 

service delivery in both banking and healthcare. These industries are traditionally reliant on 

vast amounts of data, yet they face challenges in real-time processing, security, and 

personalization. Generative AI, by producing synthetic data, enhancing predictive capabilities, 

and automating complex tasks, addresses these challenges, offering enhanced efficiency and 

improved service quality. 

In the banking sector, generative AI assists in customer interaction, credit scoring, and fraud 

detection. The shift toward digital banking has driven the need for personalized customer 

experiences and enhanced security measures, which generative AI can support. For example, 

AI-powered chatbots are trained on customer data, allowing them to interact naturally and 

respond to complex financial queries. Generative AI models also analyze transaction patterns, 

identifying anomalies indicative of fraud, and provide real-time recommendations for customer 

engagement. 

Healthcare, on the other hand, relies on generative AI for diagnostic imaging, patient data 

analysis, and drug discovery. AI-based image synthesis assists radiologists in diagnosing 

conditions by generating high-quality images from low-resolution scans. Additionally, 

generative AI models aid in drug development by simulating molecular interactions, reducing 

research timelines significantly. Predictive modeling within patient care allows healthcare 

providers to forecast patient needs and enhance treatment plans. 

This study investigates the application of generative AI in both banking and healthcare through 

a structured experimental approach. It analyzes generative AI’s role in streamlining operations, 

enhancing customer/patient experiences, and supporting critical decision-making processes. By 

examining various generative AI techniques and their effectiveness in addressing specific 

industry challenges, this research contributes valuable insights for stakeholders seeking to 

implement or optimize generative AI solutions. 

Data Collection and Preparation:   

The initial step in deploying generative AI involves data collection and preprocessing, which is 

critical for model training. In banking, data includes transaction records, customer 

demographics, and behavioral data. In healthcare, patient records, diagnostic imaging, and 

molecular structures are collected. This step involves anonymizing data to protect privacy and 

structuring it for model compatibility. Data preprocessing removes inconsistencies, normalizes 

data, and enhances quality. Effective data preparation is essential for training accurate and 

efficient generative models. 

Model Selection and Training: 

Selecting appropriate models is crucial for targeted outcomes. In this study, GANs are chosen 

for synthetic data generation, while transformer-based models like GPT (Generative Pretrained 
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Transformer) are used for language-based applications. In banking, training includes financial-

specific datasets to enhance chatbots and fraud detection. Healthcare models are trained on 

medical imaging data, improving diagnostic capabilities. Training involves iterative tuning to 

optimize model performance, requiring powerful computational resources and careful 

monitoring to prevent overfitting. 

 

Fig.1. Generative AI Framework for Banking and Healthcare: 

Implementation and Testing: 

Once trained, models are integrated into operational environments for real-world testing. 

Banking applications involve deploying chatbots and risk assessment tools, where generative AI 

interacts with customer data to provide personalized responses. In healthcare, models are 

tested for diagnostic accuracy and drug simulation reliability. Testing phases include accuracy 



 
 

Sankara Reddy Thamma et.al                                      Journal of Science Technology and Research (JSTAR) 
 

Volume No.5, Issue No.1 (2024)                                                                                    538 
 

evaluation, user experience testing, and adherence to regulatory standards. These tests confirm 

the models’ readiness for large-scale deployment and identify any adjustments needed.  

Performance Evaluation and Optimization: 

Performance metrics such as response accuracy, processing speed, and user satisfaction are 

measured to assess effectiveness. Banking applications focus on improvements in fraud 

detection rates, customer engagement, and cost savings. In healthcare, metrics include 

diagnostic precision, reduction in research time, and treatment personalization accuracy. 

Optimization includes adjusting model parameters and implementing feedback mechanisms to 

enhance ongoing performance. 

Ethics and Compliance Monitoring: 

Generative AI in sensitive sectors like banking and healthcare requires strict adherence to 

ethical guidelines and regulatory compliance. Ethical review involves assessing potential biases 

in AI recommendations, ensuring transparency, and maintaining user data confidentiality. 

Compliance checks are conducted regularly, ensuring that AI operations meet standards like 

HIPAA in healthcare and GDPR in banking. Ongoing monitoring ensures responsible AI usage, 

providing safeguards against potential misuse or data breaches. 

Conclusions: 

This study demonstrates that generative AI holds transformative potential for both banking and 

healthcare sectors, driving improvements in personalization, operational efficiency, and 

decision-making capabilities. The structured workflow presented in this research offers a 

replicable framework for implementing generative AI solutions, tailored to industry-specific 

needs. Results from this experimental analysis underscore significant gains in customer 

engagement, diagnostic accuracy, and fraud prevention, validating generative AI’s role in 

enhancing service quality. 

However, challenges such as data privacy concerns, ethical considerations, and potential biases 

remain critical areas for attention. While the study confirms generative AI’s current advantages, 

it also suggests that ongoing optimization and regulatory adaptations are necessary for 

sustainable integration. Further research into bias reduction and ethical AI frameworks will be 

essential as generative AI applications continue to evolve in these sensitive fields. 

Future research could focus on improving the interpretability of generative AI models, making 

outcomes more transparent for users in banking and healthcare. Additionally, exploring 

advanced federated learning techniques could offer more secure data-sharing options, 

enhancing privacy and compliance. Integrating generative AI with real-time analytics and IoT 

could further expand applications, especially in predictive healthcare and personalized banking 
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services. Addressing these areas will strengthen generative AI’s role as a transformative force, 

supporting ethical, efficient, and secure data-driven decisions. 
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