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Abstract

Employee stability is one of the most important factors influencing organizational productivity, operational
efficiency, and long-term sustainability. High employee turnover leads to increased recruitment costs, training
expenses, loss of knowledge, and decreased morale. This study examines how Artificial Intelligence (Al) can be
utilized to analyze and enhance employee stability at Rajaratna Mills Pvt Ltd. The research focuses on identifying
key factors influencing employee turnover and implementing predictive analytics to improve retention strategies.
Using machine learning techniques, employee data such as attendance records, performance ratings, tenure, and job
satisfaction levels are analyzed to predict turnover risk. The findings suggest that Al-driven models can
significantly support HR decision-making by identifying at-risk employees and recommending proactive
interventions. The study concludes that Al integration in HR management improves employee engagement,
reduces turnover rates, and enhances organizational stability.

Keywords: Artificial Intelligence, Employee Stability, Predictive Analytics, HR Analytics, Employee Retention,
Machine Learning.

Introduction

Employee stability refers to the ability of an organization to retain its employees for a longer duration. In labor-
intensive industries like textile manufacturing, employee turnover directly impacts productivity and profitability.
Rajaratna Mills Pvt Ltd, a textile manufacturing company, faces challenges related to workforce retention due to
competitive labor markets, job dissatisfaction, and operational pressures.

Artificial Intelligence (Al) has emerged as a transformative tool in Human Resource Management (HRM). Al-
based systems can analyze large volumes of employee data and detect patterns that traditional methods cannot
easily identify.

STATEMENT OF THE PROBLEM

Employee stability has become a significant concern in manufacturing industries, particularly in textile
organizations where operational efficiency heavily depends on workforce continuity. Rajaratna Mills Pvt Ltd has
been experiencing fluctuations in employee retention due to factors such as job dissatisfaction, limited career
growth opportunities, absenteeism, and competitive labor market conditions. Frequent employee turnover leads to
increased recruitment and training costs, productivity loss, and disruption in workflow.

Traditional Human Resource Management practices primarily rely on manual performance evaluations, employee
feedback, and exit interviews to understand turnover causes. However, these conventional methods often fail to
accurately predict future attrition risks or identify early warning signs of employee disengagement. As a result,
management interventions are usually reactive rather than proactive.
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OBJECTIVES OF THE STUDY

* To identify the key factors influencing employee stability and turnover at Rajaratna Mills Pvt Ltd.

* To analyze employee data such as job satisfaction, absenteeism, performance ratings, salary structure, and
promotion opportunities using Al-based analytical tools.

* To develop and apply predictive models, including machine learning algorithms, to forecast employee attrition
risk.

REVIEW OF LITERATURE

The application of Artificial Intelligence (Al) in Human Resource Management has gained significant attention in

recent years. Organizations are increasingly adopting Al-driven analytics to improve workforce planning, employee
engagement, and retention strategies. The integration of predictive analytics into HR practices enables
organizations to make data- driven decisions rather than relying solely on traditional judgment-based methods.

Bassi (2011) emphasized that HR analytics plays a critical role in measuring employee performance and
predicting workforce trends. The study highlighted that organizations using analytical tools experience reduced
turnover costs and improved productivity. Similarly, Fitz-enz (2010) discussed how predictive modeling in HR
helps identify employees at risk of leaving and allows management to implement timely interventions. The
research concluded that data-driven HR strategies lead to better retention outcomes compared to conventional
HR approaches.

Davenport and Harris (2007) explained that organizations competing on analytics gain a strategic advantage by
using data to guide managerial decisions. Their work emphasized that predictive algorithms and data mining
techniques can uncover hidden patterns in employee behavior, which are not easily visible through manual
observation. This concept forms the foundation for Al-based employee retention models.
Marler and Boudreau (2017) conducted an evidence-based review of HR analytics and found that predictive
models significantly improve workforce management practices. Their study suggested that variables such as job
satisfaction, compensation, leadership quality, and career development opportunities strongly influence
employee turnover. They also emphasized the importance of integrating technology into HR functions for long-
term sustainability.
Recent studies on Al applications in HR indicate that machine learning algorithms such as Logistic
Regression, Decision Trees, Random Forest, and Neural Networks are widely used to predict employee
attrition. Research findings show that Al models can achieve high accuracy in forecasting turnover by
analyzing historical employee data. Sentiment analysis using Natural Language Processing (NLP) has also
been used to examine employee feedback and detect early signs of dissatisfaction.
Studies in manufacturing industries reveal that workforce instability directly affects productivity and
operational efficiency. High employee turnover increases recruitment expenses, training costs, and production
delays. Researchers suggest that predictive HR analytics can reduce attrition by identifying high-risk
employees and implementing personalized retention strategies such as skill development programs, flexible
work policies, and reward system.
Although several studies have examined Al applications in large multinational corporations, limited research
has been conducted in medium-scale textile manufacturing industries. Most existing literature focuses on IT
and service sectors. Therefore, there is a research gap in analyzing the impact of Al-driven employee stability
models within the textile manufacturing context, particularly in companies like Rajaratna Mills Pvt Ltd.
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RESEARCH METHODOLOGY

This study explores “Al-Driven Predictive Analytics for Enhancing Employee Stability at Rajaratna Mills Pvt Ltd.”
The research was conducted during the academic year 2026 and involved 120 employees from various departments
of Rajaratna Mills Pvt Ltd. The respondents were selected using the convenience sampling method. The primary
objective of the study was to examine how Artificial Intelligence-based predictive tools can identify employee
turnover risk and improve workforce stability

= Research Design: A quantitative research approach was adopted to analyze employee perceptions and turnover
patterns using statistical and Al-based techniques.

= Nature of Study:The study is descriptive and analytical in nature, focusing on identifying relationships between
employee satisfaction variables and attrition risk.

= Data Collection: Primary data were collected through a structured questionnaire administered via Google Forms
to ensure systematic and accurate data recording. Secondary data were obtained from HR records, company
reports, and scholarly journals related to Al and HR analytics.

= Sample Size: The study focused on a sample of 120 employees to gather comprehensive insights into employee
stability and turnover behavior.

= Sampling Technique: Convenience sampling method was used to select employees who were actively involved
in daily operations across production, administration, and managerial levels.

5. RATIO ANALYSIS

5.1. Employee Retention and Stability Analysis

Employee stability is defined as the firm's ability to maintain a consistent workforce, reducing the disruption
caused by frequent departures. Al models analyze historical patterns to predict and improve these rates.

Table 5.1.1: Retention and Attrition Metrics

Ratio (%) FY21 |[FY22 |FY23 |[FY24 |FY25

Employee Retention Rate  [81.5% [84.0% [83.5% [88.0% [91.5%

Early Attrition Rate 12.0% [10.5% [11.0% [7.5% [5.0%

Interpretation:

The gradual increase in the Retention Rate from 81.5% to 91.5% reflects improved organizational health. Similar
to how Al optimizes Marico's supply chain, Rajaratna Mills utilizes Al-driven Sentiment Analysis to identify
employee dissatisfaction early. The sharp decline in Early Attrition to 5.0% suggests that Al-enabled recruitment
profiling is successfully matching the right candidates to the specific demands of the textile mill environment.
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5.2. Labor Turnover and Cost Efficiency

This analysis measures the financial impact of employee movement. High turnover leads to increased recruitment
and training costs, which Al seeks to mitigate.

Table 5.1.2: Labor Turnover & Training ROI

Metric FY21 [FY22 [FY23 |[FY24 |[FY25

Labor Turnover Ratio 0.24 0.20 0.21 [0.15 O.11

Training ROI (AI-Led) |1.2x [l4x |1.5x [2.1x [2.6x

Interpretation:

A lower Labor Turnover Ratio (0.11 in FY25) indicates a highly stable workforce, reducing the "cost-to-hire".
The Training ROI has more than doubled, reaching 2.6x. This improvement is driven by Al-powered personalized
learning modules that enhance worker skills more rapidly than traditional methods, ensuring that the investment in
human capital yields higher operational returns.

5.3. Operational Stability and Productivity Analysis

Operational efficiency measures how effectively a stable workforce utilizes internal resources, such as machinery
and raw materials, to create output.

Table 5.1.3: Productivity and Utilization Ratios

Ratio FY21 [FY22 |[FY23 |[FY24 |[FY25

Revenue Per Employee l4x |l.ex [l.7x 22x [2.4x

Machine Down-Time (%) [8.5% [7.0% |[7.2% [4.5% [3.2%

Interpretation:

Revenue Per Employee grew from 1.4x to 2.4x, mirroring the "value-led growth" seen in leading FMCG firms.
This productivity surge is a direct result of employee longevity; experienced workers operate machinery with
greater precision. Furthermore, the reduction in
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Machine Down-Time to 3.2% is supported by Al-integrated predictive maintenance, where stable employees

work in tandem with automated systems to prevent production halts.

FINDINGS OF THE STUDY

This section presents the major findings derived from the statistical and Al-based analysis conducted among 120
employees of Rajaratna Mills Pvt Ltd regarding employee stability and turnover prediction.

The study identified that job satisfaction is the most significant factor influencing employee stability.
Employees with lower satisfaction scores showed a higher probability of turnover risk.

The Al-based predictive model (Logistic Regression and Decision Tree) achieved an accuracy rate of
approximately 85-90% in identifying employees who are likely to leave the organization.

Nearly 25% of employees were categorized under high turnover risk, indicating the need for immediate
managerial intervention.

A strong negative correlation was observed between job satisfaction and turnover intention, meaning as
satisfaction increases, turnover probability decreases.

Salary structure and promotion opportunities were found to have a significant impact on employee retention.
Employees who perceived fair compensation and career growth opportunities showed greater organizational
commitment.

Absenteeism showed a positive relationship with turnover risk. Employees with frequent absenteeism were
more likely to be classified under high attrition probability by the AI model.

Work environment and work-life balance moderately influenced employee engagement and stability.

The regression analysis indicated that the independent variables collectively explain a significant percentage of
variation in employee turnover intention.

Al-driven analytics proved to be more effective than traditional HR methods in early identification of
dissatisfaction patterns.

The findings suggest that proactive Al-based monitoring systems can help management take preventive
measures before employees decide to leave.

SUGGESTIONS

Based on the findings of the study, the following suggestions are proposed to enhance employee stability at
Rajaratna Mills Pvt Ltd through Al-driven workforce management practices:

The organization should implement an Al-powered HR analytics dashboard to continuously monitor employee
satisfaction, absenteeism patterns, and performance indicators. This will enable early identification of potential
turnover risks.

Regular employee engagement surveys should be conducted and integrated with Al-based sentiment analysis
tools to detect dissatisfaction trends in real time.

Supervisors and HR managers should receive training on data-driven decision-making to effectively interpret
Al-based reports and implement corrective measures.

Work-life balance initiatives such as flexible scheduling and employee wellness programs should be
strengthened to improve overall job satisfaction.
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A structured employee recognition and reward system should be introduced to appreciate high-performing
employees and improve morale.

Continuous monitoring and updating of Al models should be ensured to maintain prediction accuracy and adapt
to changing workforce dynamics.

CONCLUSION

The present study examined the application of Artificial Intelligence in analyzing and enhancing employee stability
at Rajaratna Mills Pvt Ltd. The findings clearly indicate that employee retention is influenced by multiple
organizational factors such as job satisfaction, salary structure, promotion opportunities, work environment, and

absenteeism. Among these, job satisfaction emerged as the most significant predictor of employee stability.
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