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Abstract: 

The rapid rise of electronic banking has reshaped customer interactions with private banks in India, emphasizing 

the need to predict service quality's impact on customer contentment using machine learning. This study 

explores how factors such as convenience, security, usability, and customer support influence satisfaction 

among e-banking users. Using a machine learning-based approach, data were collected via surveys from 300 

respondents and analyzed through model training and testing. Algorithms such as Logistic Regression, Random 

Forest, and Support Vector Machines (SVM) were applied to classify and predict customer satisfaction levels. 

The study underscores that superior service quality in private banks fosters customer loyalty, though challenges 

like technological barriers persist. These insights help private banks enhance digital platforms, addressing 

security and usability issues to boost contentment. Future research could explore demographic variations and 

emerging technologies' impacts on predictive accuracy. 

Introduction 

The banking sector in India has undergone a monumental transformation with the advent of electronic banking 

(e-banking), particularly in private banks, which have been at the forefront of adopting digital innovations. 

Private banks such as HDFC, ICICI, and Axis have leveraged technology to offer services like online banking, 

mobile apps, and ATMs, aiming to enhance customer convenience and efficiency. This shift aligns with global 

trends where digital platforms redefine service delivery, making service quality a critical determinant of 

customer satisfaction and loyalty. In the Indian context, where private banks compete intensely with public 

sector counterparts and fintech firms, predicting how e-banking service quality influences customer contentment 

using machine learning is paramount. 

Service quality in banking encompasses dimensions such as reliability, responsiveness, assurance, empathy, and 

tangibles, as outlined in the SERVQUAL model. In e-banking, these translate to ease of use, transaction security, 
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platform accessibility, and customer support effectiveness. Private banks in India have invested heavily in 

digital infrastructure to meet rising customer expectations for seamless, anytime banking. However, the rapid 

adoption of these services raises questions about their actual impact on customer contentment. While 

convenience and speed are touted benefits, challenges like security risks, system downtimes, and varying user 

proficiency levels could undermine satisfaction. 

This study focuses on private banks in India due to their aggressive push toward digitalization and their 

significant market share in urban and semi-urban areas. By applying machine learning algorithms such as 

Logistic Regression, Random Forest, and Support Vector Machines (SVM), the study aims to predict customer 

contentment based on various service quality factors. The motivation stems from the need to assess whether e-

banking services meet customer expectations in a competitive landscape marked by fintech disruptions.  

By addressing these objectives, the study offers private banks actionable insights to refine digital offerings. The 

Indian banking sector, with its diverse customer base, presents a unique context where demographic factors 

(age, education) and technological adoption levels vary, making machine learning-based predictions invaluable. 

The findings could guide private banks in optimizing service quality, enhancing customer trust, and securing a 

competitive advantage in a digital-first era. 

Research Methodology 

This study adopts a descriptive research design to examine service quality’s impact on customer contentment 

in private banks of India. A mixed-methods approach was employed, combining quantitative surveys with 

qualitative insights from customer feedback, ensuring a comprehensive analysis. The scope focuses on e-

banking users of private banks, targeting services like online banking, mobile apps, and fund transfers, with an 

emphasis on convenience, security, usability, and support. 

 

Primary data were collected through a structured questionnaire administered to 50 respondents, selected via 

simple random sampling to ensure representativeness. The sample comprised 50% male and 50% female 

participants, reflecting gender balance, and included diverse age groups (20–50+ years) and occupations 

(government employees, private employees, self-employed, students). The survey, conducted over 21 days, 

included questions on service preferences, security perceptions, usage frequency, and satisfaction levels. 

Secondary data from online sources supplemented the analysis, providing context on e-banking trends in private 

banks. 

Variables included independent factors (convenience, security, usability, customer support) and the dependent 

variable (customer contentment). Convenience was measured by usage frequency and preference for hassle-free 
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services, security by perceived transaction safety, usability by interface ease, and support by problem resolution 

satisfaction. Contentment was assessed via overall satisfaction ratings. 

 

Data collection relied on online questionnaires, leveraging Google Forms for accessibility, given e-banking’s 

digital nature. The sample size of 50, though modest, aligns with exploratory studies and provides initial insights 

into private bank customers’ perceptions.  

 

Analysis tools included descriptive statistics (percentages, counts) to summarize responses, with pie charts and 

bar graphs visualizing trends (e.g., age-wise usage, service preferences). While the original thesis proposed 

ANOVA and regression, this paper limits analysis to descriptive techniques due to the sample size and template 

constraints, focusing on interpreting customer feedback patterns. Hypotheses tested informally include: 

 

H1: Convenience positively influences satisfaction. 

 

H2: Security enhances trust and satisfaction. 

 

H3: Usability improves contentment. 

 

Limitations include the small sample size and lack of advanced statistical validation, addressed in the scope for 

further research. This methodology provides a foundational understanding of service quality’s role in private 

banks, adaptable for broader studies. 

Data Analysis 

The analysis of customer contentment in e-banking services using machine learning reveals several key 

insights: 

1. Top-Performing Model: The Support Vector Machine (SVM) achieved the highest accuracy (80%) 

with balanced precision (82.89%) and recall (80%). This indicates that SVM effectively predicts customer 

satisfaction levels by accurately classifying users into satisfied and dissatisfied groups. Its superior performance 

suggests that the model captures complex patterns in the dataset, making it the most reliable for prediction. 

2. Strong Alternative Model: The Logistic Regression model performed slightly lower than SVM, with 

an accuracy of 78.33% and a higher precision of 83.91%. This makes it a strong alternative for predicting 

customer contentment, especially in cases where precision (correctly identifying satisfied customers) is 

prioritized. 
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3. Moderate and Weak Models: The Neural Network showed moderate performance with an accuracy 

of 63.33%, while Random Forest scored 61.67%, indicating that both models need further tuning. On the 

other hand, models like K-Nearest Neighbors (KNN) and Naïve Bayes underperformed, achieving accuracies 

of 46.67% and 45%, respectively. Their lower performance suggests that they fail to capture the complexity of 

the data and may require hyperparameter tuning or feature engineering. 

4. Key Factors Influencing Contentment: The analysis highlights that service quality factors such as 

Ease of Use, Security & Privacy, and Trust in the Bank significantly impact customer satisfaction. 

o Ease of Use: The majority of customers rated e-banking platforms as user-friendly, which 

positively influenced their satisfaction levels. 

o Security & Privacy: Customers prioritize transaction security, making it a key factor in their 

contentment. 

o Trust in the Bank: Higher trust levels correlate with greater satisfaction, indicating the 

importance of reliable and secure services. 

5. Recommendations for Improvement: 

o Models like Random Forest and Neural Network could benefit from hyperparameter tuning and 

feature selection to enhance their accuracy. 

o Ensemble methods like XGBoost or stacking models could be explored to further improve 

prediction accuracy. 

o Banks should focus on enhancing security, reliability, and customer support to boost overall 

contentment. 

Discussion 

The results of the machine learning analysis highlight that Support Vector Machine (SVM) and Logistic 

Regression are the most effective models for predicting customer contentment in e-banking services. Their high 

accuracy and balanced precision-recall scores indicate that they effectively capture the complex relationships 

between service quality factors and customer satisfaction. The superior performance of SVM demonstrates its 

ability to handle both linear and non-linear patterns, making it a reliable choice for predictive analysis in this 

domain. 

The findings reveal that Ease of Use, Security & Privacy, and Trust in the Bank are the most influential factors 

driving customer satisfaction. Customers prioritize seamless and secure digital experiences, making these 

dimensions crucial for private banks aiming to enhance contentment. However, models like Random Forest and 

Neural Network showed moderate accuracy, suggesting the need for further optimization through 

hyperparameter tuning and feature engineering. 
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To improve prediction accuracy, banks can explore ensemble techniques (e.g., XGBoost) and refine their digital 

services by addressing security concerns and enhancing platform usability. Overall, this study underscores the 

potential of machine learning in predicting customer contentment, enabling private banks to make data-driven 

decisions and strengthen customer loyalty. 

Conclusion 

The study demonstrates that machine learning models can effectively predict customer contentment in e-

banking services by analyzing service quality factors. Among the models tested, Support Vector Machine 

(SVM) emerged as the most accurate, achieving 80% accuracy, followed closely by Logistic Regression. These 

models successfully captured the relationship between key factors such as Ease of Use, Security & Privacy, and 

Trust in the Bank, which significantly influence customer satisfaction. 

The results emphasize that private banks must prioritize security, reliability, and user-friendly platforms to 

enhance customer contentment. While models like Random Forest and Neural Network showed moderate 

performance, they can be improved through hyperparameter tuning and the application of ensemble methods. 

Overall, this study highlights the value of using machine learning in predicting customer satisfaction trends, 

enabling private banks to make data-driven improvements, optimize service delivery, and strengthen customer 

loyalty in the competitive e-banking sector. 

Scope for Further Research 

Future research can expand on this study by incorporating larger and more diverse datasets to enhance the 

generalizability of the machine learning models. Including data from public sector banks, fintech platforms, and 

regional banks would provide a broader perspective on customer contentment across different banking 

segments.  

Exploring advanced machine learning techniques such as XGBoost, LightGBM, and ensemble models could 

further enhance the accuracy and robustness of predictions. Moreover, applying deep learning algorithms may 

reveal complex, non-linear relationships between service quality factors and customer satisfaction. 

Future studies can also examine the impact of emerging technologies like AI-powered chatbots, blockchain 

security, and biometric authentication on customer contentment. Lastly, investigating demographic variations 

(age, income, and education) could offer more tailored insights, helping banks personalize their e-banking 

services for different customer segments. 
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