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Abstract: 

Employee attrition prediction is a critical task for organizations seeking to maintain workforce stability 

and productivity. This study investigates the effectiveness of machine learning methods, specifically 

logistic regression and random forest algorithms, in predicting employee attrition. Utilizing a 

comprehensive dataset comprising various employee attributes such as demographics, job satisfaction, 

and performance metrics, logistic regression is initially employed to model the probability of attrition. 

This method allows for the identification of significant predictors contributing to attrition risk, 

providing valuable insights for HR decision-makers. Subsequently, the study integrates random forest, 

an ensemble learning technique renowned for its ability to capture complex interactions and nonlinear 

relationships within the data. By combining the strengths of logistic regression and random forest, the 

predictive model achieves enhanced accuracy in identifying employees at risk of attrition. Through the 

utilization of this machine learning-powered approach, organizations gain a proactive tool for 

identifying potential turnover, enabling them to implement targeted retention strategies and mitigate the 

adverse effects of employee attrition on business continuity and performance. The results demonstrate 

the efficacy of the proposed methodology in accurately predicting employee attrition, thereby 

empowering organizations to make informed decisions regarding workforce management and retention 

efforts. By leveraging machine learning techniques, such as logistic regression and random forest, 

organizations can proactively address attrition challenges, fostering a more stable and engaged 

workforce while optimizing operational efficiency and productivity. This research underscores the 

importance of utilizing advanced analytics in HR practices to anticipate and mitigate employee turnover, 

ultimately contributing to organizational success and competitiveness in the dynamic business 

landscape. 
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Introduction 

The project utilizes logistic regression and random forest algorithms to predict employee attrition, using 

a dataset with employee demographics and job satisfaction data. Logistic regression estimates attrition 

probabilities, while random forest enhances predictive accuracy by capturing complex data patterns. 

The aim is to help organizations proactively manage attrition and implement targeted retention 

strategies for a stable workforce. 

In this project, logistic regression and random forest algorithms were employed to address the pressing 

issue of employee attrition within organizations. Logistic regression provided a foundational 

understanding by modeling the probability of turnover based on a variety of factors including 

demographics, job satisfaction, and performance metrics. This approach offered clear insights into the 
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significance of individual predictors in influencing attrition risk, allowing for targeted intervention 

strategies. 

Furthermore, the integration of random forest brought added depth to the analysis by capturing intricate 

patterns and nonlinear relationships present in the data. By leveraging the strengths of both logistic 

regression and random forest, the predictive model aimed to accurately identify employees at risk of 

attrition, thereby enabling organizations to proactively implement retention measures and foster a more 

stable workforce. Through the utilization of advanced machine learning techniques, this project sought 

to empower organizations with actionable insights to mitigate the detrimental effects of employee 

turnover and optimize workforce management strategies. 

The purpose of the project was to develop a predictive model using logistic regression and random 

forest algorithms to forecast employee attrition within organizations. By anticipating turnover before it 

occurs, businesses can implement proactive retention strategies tailored to individual employee needs, 

thereby fostering a more stable and engaged workforce while mitigating the costs associated with 

recruitment and loss of productivity. 

2.LITERATURE REVIEW 

Mohd Aliff [1] The study aims to compare the performance of three machine learning classifiers - 

Decision Tree (DT), Support Vector Machines (SVM), and Artificial Neural Networks (ANN) - in 

predicting employee attrition. It underscores the significance of employing machine learning techniques 

to anticipate employee turnover, facilitating timely interventions by HR departments to mitigate 

attrition's adverse effects. 

Rohit Punnoose and Pankaj Ajit [2] in their research published in the International Journal of 

Advanced Research in Artificial Intelligence (IJARAI) in 2016, Rohit Punnoose and Pankaj Ajit address 

the challenge of accurately predicting employee turnover, which is often under-funded compared to 

other domains within organizations 

Qasem A, A.Radaideh, and Eman A Nagi. [3] The study applies data mining techniques to develop a 

classification model for predicting employee performance. The authors utilize the CRISP-DM data 

mining methodology in their work, focusing on the Decision Tree algorithm as the primary tool for 

building the classification model. 

EXISTING SYSTEM:  

Present existing systems for addressing employee attrition typically rely on traditional methods such as 

surveys, exit interviews, and HR analytics tools. These systems often involve manual data collection 

and analysis, leading to delays in identifying attrition risks and implementing retention strategies. While 

some organizations may utilize statistical methods like regression analysis, they often lack the ability 

to capture complex relationships and nonlinear patterns present in employee data. As a result, there's a 

growing recognition of the need to integrate advanced machine learning techniques into existing 

systems to enhance predictive accuracy and enable proactive attrition management. These modern 

systems leverage algorithms like logistic regression and random forest to analyze diverse employee 

attributes and provide organizations with actionable insights for optimizing workforce retention efforts. 

PROPOSED SYSTEM: 

The impetus behind the Employee Attrition Prediction Project stems from the pressing challenges 

organizations face in retaining valuable talent amidst high turnover rates. With turnover rates soaring, 

the imperative to develop proactive solutions becomes paramount. Studies indicate that traditional 

methods of attrition prediction often fall short, lacking the sophistication to capture intricate patterns 
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and predictors effectively. Thus, the project seeks to address this gap by harnessing advanced machine 

learning 

techniques, namely logistic regression and random forest algorithms, to predict employee attrition 

accurately. 

SYSTEM ARCHITECTURE 

Creating a system architecture for predicting staff attrition involves several components, from data 

collection and preprocessing to modeling and deployment. Below, I outline a typical architecture for a 

predictive system focused on staff attrition: 

Data Collection 

• Human Resources (HR) Data: Collect data from HR systems, including employee 

demographics, tenure, job roles, salary, performance evaluations, training records, and 

promotion history. 

• Employee Surveys: Periodic surveys to gather data on employee satisfaction, engagement, and 

workplace environment. 

• Operational Data: Information from other systems that might indirectly indicate employee 

satisfaction or dissatisfaction, such as attendance records, frequency of late arrivals, or 

overtimes. 

SYSTEM TESTING 

The purpose of testing is to discover errors. Testing is the process of trying to discover every conceivable 

fault or weakness in a work product. It provides a way to check the functionality of components, sub- 

assemblies, assemblies and/or a finished product It is the process of exercising software with the intent 

of ensuring that the Software system meets its requirements and user expectations and does not fail in 

an unacceptable manner. There are various types of tests. Each test type addresses a specific testing 

requirement. 

INPUT DESIGN 

The goal of the coding or programming phase is to translate the design of the system produced during 

the design phase into code in a given programming language, which can be executed by a computer and 

that performs the computation specified by the design. The coding phase affects both testing and 

maintenance. The goal of coding is not to reduce the implementation cost but the goal should be to 

reduce the cost of later phases. In other words the goal is not to simplify the job of programmer. Rather 

the goal should be to simplify the job of the tester and maintainer. Designing the input for a staff attrition 

project involves collecting relevant data and information to analyze the factors contributing to employee 

turnover. Here's a breakdown of the input design. 

OUTPUT DESIGN 

A quality output is one, which meets the requirements of the end user and presents the information 

clearly. In any system results of processing are communicated to the users and to other system through 

outputs. In output design it is determined how the information is to be displaced for immediate need 

and also the hard copy output. It is the most important and direct source information to the user. Efficient 

and intelligent output design improves the system’s relationship to help user decision-making. 

Designing computer output should proceed in an organized, well thought out manner; the right output 

must be developed while ensuring that each output element is designed so that people will find the 

system can use easily and effectively. 

http://www.ijerst.com/


ISSN 2319-5991 www.ijerst.com 

        Int. J. Eng. Res. & Sci. & Tech. 2025 

 

  Vol. 21, Issue 1, 2025 

I 
 
 
 
 

794 

 

 

 

 

Figure: Employee_ df .history 
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Figure: KDE Plot-1 

 

Figure: KDE Plot-2 

 

Figure: KDE Plot-3 

 

http://www.ijerst.com/


ISSN 2319-5991 www.ijerst.com 

        Int. J. Eng. Res. & Sci. & Tech. 2025 

 

  Vol. 21, Issue 1, 2025 

I 
 
 
 
 

796 

 

Figure: Confusion _matrix 

CONCLUSION: 

The purpose of the project was to develop a predictive model using logistic regression and random 

forest algorithms to forecast employee attrition within organizations. By anticipating turnover before it 

occurs, businesses can implement proactive retention strategies tailored to individual employee needs, 

thereby fostering a more stable and engaged workforce while mitigating the costs associated with 

recruitment and loss of productivity. Through the analysis of diverse employee attributes such as 

demographics, job satisfaction, and performance metrics, the project aimed to provide organizations 

with actionable insights to optimize workforce management practices, including recruitment, talent 

development, and employee engagement initiatives. Ultimately, the goal was to empower organizations 

to make informed decisions that promote long-term organizational success by reducing turnover and 

enhancing employee retention. Predicting the factors for Employee attrition based on machine learning 

algorithms for taking steps to overcome the employee attrition percentage in the company with help of 

ml model performance and accuracy, and finding Top 10 Factors based on above ML algorithms. 

Future scope: 

Controlling the Employee attrition based on predictions performed by us and taking steps for overcome 

the current situation and make changes in employment and the attrition percentage in the organizations 

and companies after the prediction 
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