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Abstract- The project aims to find the Main Factors or 

Reasons for Employee Attrition to decrease the employee 

attrition rate by using HR data collected from an 

organization or a company, for this a dataset has been 

gathered containing various employee attributes such as 

ID, Attrition, Years with current manager, over18, Job 

level, Job Role etc., By analyzing these Features finding 

the Reasons or factors for Employee Attrition is used to 

taking steps to control the attrition on a specific Factor. 

Here we using the Machine Learning Algorithms for 

finding these Attrition factors, the algorithms using are 

logistic Regression and Random Forest, before using 

algorithms few analyses is done on historical data for 

finding left and stay data and count of Attrition 

percentage. The ML Models trained with those 

algorithms and both models working on split data called 

train and test data, these algorithms are used to predict 

the top attrition factors from all gathered data, it helps to 

make solutions for decrease Attrition rate. The Key 

Components of Project include data collection, data 

preprocessing, data analysis, data visualization, ML 

Models training, Model metrics, Top Factors finding, 

data collected from various sources like historical data 

and  statistical archives and Transformation methods are 

used to create accurate information for the training 

model. 

 

Index Terms- Logistic Regression, Random Forest, 

Recursive Feature Elimination (RFE), Confusion 

Matrix, Employee Attrition. 

 

I. INTRODUCTION 

 

Employee attrition, a prevalent concern for 

organizations, is tackled through logistic regression 

and random forest algorithms. These methods 

analyze employee demographics and job satisfaction 

data to predict turnover. Logistic regression 

computes attrition probabilities, while random forest 

enhances accuracy by capturing intricate data 

patterns. Integrating both approaches, the model 

identifies at-risk employees for tailored retention 

strategies. This advanced machine learning project 

furnishes actionable insights to optimize workforce 

management and mitigate turnover costs, fostering 

enduring organizational success. Through analysis 

of diverse attributes such as demographics and 

performance metrics, the model aids in recruitment, 

talent development, and employee engagement 

initiatives. By anticipating turnover beforehand, 

businesses can implement proactive measures, 

reducing recruitment expenses and loss of 

productivity. Ultimately, the goal is to empower 

organizations with informed decisions for sustained 

success, nurturing a stable and engaged workforce. 

 

The integration of logistic regression and random 

forest enables organizations to proactively manage 

attrition and implement targeted retention strategies, 

thereby fostering a stable workforce. Through 

meticulous analysis, this project seeks to empower 

organizations with actionable insights to mitigate the 

adverse impacts of employee turnover and optimize 

workforce management strategies. By developing a 

predictive model that forecasts attrition, businesses 

can anticipate turnover before its occurrence and 

tailor retention strategies to individual employee 

needs, thereby fostering a more stable and engaged 

workforce while curbing the costs associated with 

recruitment and loss of productivity. 

 

Furthermore, the project aims to optimize various 

aspects of workforce management, including 

recruitment, talent development, and employee 

engagement initiatives, by scrutinizing diverse 

employee attributes such as demographics, job 

satisfaction, and performance metrics. Ultimately, 

the goal is to equip organizations with the necessary 

tools and insights to make informed decisions that 

promote long-term organizational success by 

reducing turnover rates and enhancing employee 

retention. Through proactive measures and targeted 

interventions, businesses can navigate the 

challenges posed by employee attrition and cultivate 

an environment conducive to sustained 

growth and prosperity. 
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II. LITERATURE SURVEY 

 

• Understanding and Mitigating Employee 

Attrition 

Aliff, Mohd. "Understanding and Mitigating 

Employee Attrition.” Journal of Human Resource 

Management (2023).   

 

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 effect. 

   

• Insights into Employee Attrtion 

Purpose, Rohit, and Ajith, Pankaj. "Insights into 

Employee Attrition." Journal of Organizational 

Behavior (2023). 

  

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.  

 

They highlight the prevalence of noise in HRIS data, 

which can lead to overfitting and inaccurate 

predictive models. The paper introduces the 

application of Extreme Gradient Boosting (XG 

Boost) technique as a novel approach, leveraging its 

regularization formulation to improve robustness. 

The study utilizes data from the HRIS of a global 

retailer to compare XG Boost against six historically 

used supervised classifiers, demonstrating its 

significantly higher accuracy in predicting employee 

turnover. 

 

• Using Data Mining Techniques to Build a 

Classification Model for Predicting Employees 

Performance 

Al-Radaideh, Qasem A., and Eman Al Nagi.” Using 

data mining techniques to build a classification 

model for predicting employees performance.” 

International Journal of Advanced Computer 

Science and Applications 3.2(2012).  

The study applies data mining techniques to develop 

a classification model for predicting employee 

performance. The authors utilize the CRISPDM data 

mining methodology in their work, focusing on the 

Decision Tree algorithm as the primary tool for 

building the classification model. The model 

generates several classification rules, which are 

validated through experiments using real data 

collected from multiple companies. The ultimate 

goal of the model is to predict the performance of 

new applicants. 

  

• Using Classification Models for Predicting 

Employee Attrition 

Rahul Yedida, Abhilash, Deepthi Kulkarni.” Using 

classification models for predicting Employee 

Attrition.” (2018).  

 

In this paper presented the effect of voluntary 

attrition on organizations, and why predicting it is 

important. It further outlined various classification 

algorithms based on supervised learning to solve the 

prediction problem. The results of this research 

showed the superiority of the KNN classifier in 

terms of accuracy and predictive effectiveness, by 

means of the ROC curve. When used with its 

optimal configuration, it is a robust method that 

delivers accurate results in spite of the noise in the 

dataset, which is a major challenge for machine 

learning algorithms. The authors thus recommend 

the use of the KNN classifier for accurately 

predicting employee attrition in an organization, 

which enables HR to take necessary action for the 

retention of employees predicted to be at risk of 

leaving. 

  

III. 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 
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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. 

    

Disadvantages 

• Resource-Intensive Preprocessing   

• Lack of Scalability   

• Limited Insights   

• Inadequate Adaptability 

• Limited Predictive Accuracy 

• Potential Biases 

 

IV. 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 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. predictors of attrition, 

and enable organizations to implement practices and 

foster a stable, engaged workforce. 

 

Advantages 

Proactive Intervention: By accurately predicting 

employee attrition, organizations can implement 

proactive retention strategies to mitigate turnover 

before it occurs, fostering a stable workforce.  

 

Comprehensive Insights: The proposed system 

provides detailed insights into the factors 

influencing attrition, enabling organizations to 

understand the root causes and tailor retention 

efforts accordingly.   

 

Efficiency in Resource Allocation: By using 

machine learning algorithms such as Logistic 

Regression and Random Forest, the project can 

identify the main factors contributing to employee 

attrition. This allows the organization to understand 

the root causes behind attrition. 

 

Data-Driven Decision Making: The project enables 

data-driven decision-making by analyzing HR data 

collected from the organization. It helps in 

understanding trends, patterns, and factors 

contributing to attrition, allowing the organization to 

take proactive measures. 

 

Efficient HR Management: By analyzing historical 

data and using machine learning algorithms, the 

project provides insights into employee behavior 

and preferences. This helps HR departments in 

making more informed decisions regarding 

employee engagement and retention strategies. 

 

Predictive Analysis: The use of machine learning 

algorithms allows for predictive analysis of 

employee attrition. By analyzing various employee 

attributes, the project can predict which employees 

are most likely to leave the organization, enabling 

proactive measures to retain them. 

 

V. RESULTS 

 

We got top Attrition factors based on the Algorithms 

Performance and Its efficiency, which is used to take 

proactive measures to retain valuable employees. 

 
The Outcome from the Random Forest 
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The Accuracy Prediction for the Linear Regression 

Model 

 
The Accuracy Prediction for the Random Forest 

Model 

 

CONCLUSION 

 

Improving the strategies for reducing employee 

attrition based on the results given by our top factors 

prediction from whole data. According to our project 

the Logistic Regression gives best accuracy and 

AUC comparing to Random Forest, accuracy is 0.87 

and AUC Percentage is 0.86. 

 

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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