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The Role of Human Resource Data Analytics in Predicting and
Reducing Key Employees’ Turnover Intention
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Abstract

Employee turnover, particularly among key personnel, represents a major strategic challenge in
human resource management. Beyond the direct costs of replacement, training, and loss of
organizational knowledge, long-term effects such as reduced team cohesion and weakened
competitive advantage intensify the problem. Human Resource Analytics (HRA) has therefore
emerged as a data-driven approach to predicting turnover intention and reducing attrition. By
integrating diverse employee data—including recruitment history, performance evaluations,
attendance records, satisfaction surveys, and textual feedback—HRA applies statistical
methods and machine learning algorithms to identify hidden patterns of turnover risk. This
study introduces a four-stage framework: (1) data collection and preparation, including
defining key employees, cleaning records, and feature engineering; (2) predictive modeling
with algorithms such as Logistic Regression, Random Forest, XGBoost, and neural networks,
validated through metrics like ROC-AUC and F1; (3) feature importance analysis and targeted
interventions addressing job satisfaction, growth opportunities, and organizational culture; and
(4) deployment and continuous monitoring via HRIS integration, dashboards, and iterative
model updates. Findings indicate that organizations adopting predictive models achieve
stronger engagement, improved retention strategies, and reductions in turnover, with reported
decreases of approximately 15-30%. However, effective implementation requires careful
consideration of organizational, cultural, infrastructural, and ethical factors, including
algorithmic bias, privacy concerns, and resistance to change. When applied scientifically and
responsibly, HRA offers a powerful tool for predicting and mitigating turnover among key
employees, thereby enhancing the sustainability of human capital.
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Human Resource Analytics (HRA), Employee Turnover Prediction, Machine Learning
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