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Abstract: Employees are the backbone of the organization. Organization’s performance is heavily based on the quality of
the employees. Challenges that an organization has to face due to employee attrition are Expensive in terms of both money
and time to train new employees. Loss of experienced employees’ impact in productivity, and also impact in profit.
Whenever an employee leaves an organization, there is a source of advantages for the business competitor. To be
continuously competitive in the business, the organization should minimize the employee attrition. The major aim of the
project is to analyze the employee data set of an organization and find the reasons, why the best and most experienced
employees leave the company prematurely and also try to predict which valuable employees are probable to leave the
organization subsequently.

INTRODUCTION

Employee attrition, the phenomenon of employees leaving an organization, is a critical concern for businesses across various
industries. The cost of hiring and training new employees, coupled with the potential loss of valuable skills and knowledge, makes it
imperative for organizations to proactively identify factors leading to attrition. Predictive modeling using machine learning techniques
has emerged as a powerful tool in this context, enabling HR professionals and organizational leaders to anticipate and mitigate
employee attrition.

This project aims to explore and compare three popular machine learning algorithms—Decision Tree, Random Forest, and Logistic
Regression—for the task of predicting employee attrition. Each of these models offers unique strengths and insights into the complex
dynamics that contribute to employee turnover. By leveraging historical data on employee demographics, job-related factors, and
workplace satisfaction, we can build predictive models that assist organizations in making informed decisions to retain their valuable
talent.

By combining the strengths of Decision Trees, Logistic Regression, and Random Forest, this project aims to provide organizations
with accurate and actionable insights to mitigate employee attrition and foster a healthier and more sustainable work environment.
The foundation of any predictive modeling project is the dataset. We will collect and preprocess relevant data, which may include
employee demographics, job satisfaction scores, performance metrics, and other pertinent variables. The dataset will be divided into
training and testing sets to evaluate model performance.

The final models will be implemented in a practical setting, allowing organizations to integrate them into their employee management
systems. Real-time monitoring and periodic updates will ensure the continued relevance and effectiveness of the models.

2.PROBLEM STATEMENT

High employee turnover refers to the frequent departure of employees from a company, which poses significant challenges and
obstacles for organizations. This issue has far-reaching consequences that impact various aspects of a company's functioning,
including productivity, employee morale, and overall operational effectiveness.

Firstly, high employee turnover negatively affects productivity within a company. When employees leave, it disrupts the workflow
and creates gaps in knowledge and skills. New employees need time to get up to speed, learn the job, and become fully productive.
This transition period can result in decreased output and efficiency, as the company must invest time and resources in training and
onboarding new hires. Additionally, the constant turnover can lead to a loss of institutional knowledge, as experienced employees
leave and take their expertise with them. This loss of knowledge can hinder productivity and require additional time and effort to
regain.
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Secondly, high employee turnover has a detrimental impact on employee morale. Frequent departures can create a sense of
instability and uncertainty among the remaining employees. They may feel demotivated, as they witness their colleagues leaving
and question their own job security. This can lead to decreased job satisfaction, lower engagement, and a decline in overall morale.
A negative work environment can further contribute to increased turnover, creating a vicious cycle that is difficult to break.
Moreover, high employee turnover affects the overall operational effectiveness of a company. Constantly recruiting, hiring, and
training new employees is a time-consuming and costly process. It requires significant resources, including advertising job openings,
conducting interviews, and providing training. These resources could have been allocated to other areas of the business, such as
innovation, expansion, or improving existing processes.

3 PROPOSED SYSTEM

This project aims to address the pressing concern of employee turnover in our company by suggesting the creation and utilization
of predictive models that leverage three advanced machine learning algorithms: decision trees, random forests Employee turnover is
a significant issue that can have detrimental effects on a company's productivity, morale, and overall success. By implementing
predictive models, we can proactively identify employees who are at a higher risk of leaving the company, allowing us to take
preventive measures to retain them.

The first algorithm, decision trees, will analyze various factors such as job satisfaction, salary, work-life balance, and career growth
opportunities to identify patterns and create a predictive model.

The second algorithm, random forests, will build upon the decision tree model by creating an ensemble of multiple decision trees.
This ensemble approach will enhance the accuracy and robustness of the predictive model, as it will consider different perspectives
and reduce the risk of overfitting.

3.1 EXISTING SYSTEM

As a result, many organizations are turning to more advanced technologies such as predictive analytics and machine learning to
better understand and address employee attrition. These tools can analyze large amounts of data in real-time, allowing companies
to identify patterns and trends that may be contributing to attrition rates. By leveraging these technologies, organizations can make
more informed decisions and take proactive measures to retain their top talent.

Additionally, some companies are implementing employee engagement platforms that use artificial intelligence to track employee
sentiment and satisfaction levels. By monitoring factors such as workload, communication, and job satisfaction, these platforms
can provide valuable insights into potential attrition risks and help managers address issues before they escalate.

3.2 SYSTEM DESIGN

The system's architecture is designed to be modular, providing flexibility and scalability. This architecture serves as a solid
foundation for developing an efficient employee attrition prediction system. By combining machine learning models with user-
friendly interfaces for HR professionals, the system becomes more effective. Additional refinement and detailed specifications can
be incorporated based on the specific requirements and constraints of the project.

Fig : System design.
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4, ALGORITHMS

4.1 Decision Tree:

Decision trees are powerful tools that provide a visual representation of the various choices and potential outcomes available to a
business in a given situation. They enable decision-makers to analyze complex scenarios and make informed decisions by
systematically evaluating the potential consequences of each choice.

By mapping out the different decision paths and their associated outcomes, decision trees allow decision-makers to identify the
optimal course of action that maximizes desired outcomes or minimizes risks. This visual depiction helps in understanding the
potential consequences of each decision and enables decision-makers to consider multiple factors simultaneously.

Decision trees empower decision-makers by providing a structured framework for evaluating choices and their potential outcomes.
They allow for a systematic analysis of the various factors that may influence a decision, such as market conditions, customer
preferences, resource availability, and competitive landscape.

4.2 Random Forest:
Random forest (RF) is a powerful and widely used supervised machine learning algorithm that excels in producing accurate
classifications and regressions. It achieves this by harnessing the collective strength of multiple decision trees to train on a given
dataset.
In RF, each decision tree is constructed using a random subset of the training data and a random subset of the features. This
randomness helps to reduce overfitting and increase the diversity among the trees. Each tree independently makes predictions based
on its own set of rules and features.
When it comes to classification tasks, RF assigns a class label to a specific dataset based on the majority vote of the decision trees.
The class label that receives the most votes becomes the final classification decision made by the RF model.
4.3 Logistic Regression:
Logistic regression is a statistical model that is widely used in machine learning and data analysis. It is a type of supervised learning
algorithm that is utilized for classification tasks, specifically to forecast the likelihood of a target variable. The target variable in
this case is binary, indicating that there are only two potential classes.
The main objective of logistic regression is to find the best fitting line or curve that separates the two classes in the data. It does this
by estimating the probability of the target variable belonging to a particular class based on the input features. The output of logistic
regression is a probability score between 0 and 1, which can be interpreted as the likelihood of the target variable belonging to one
of the classes.

The logistic regression algorithm uses a mathematical function called the logistic function or sigmoid function to model
the relationship between the input features and the target variable. This function maps any real-valued number to a value between
0 and 1, which is useful for representing probabilities the target variable belonging to one of the classes.

5.RESEARCH METHODOLOGY
5.1 Requirements Gathering and Analysis:

The data set contains different features such as Satisfaction level Rating, number of projects, average monthly hours, time spent in
company, work problems, last evaluation rating, promotion in last five years, last evaluation Rating, department, salary, left or not.
analyze the data and remove the missing values from the data.

5.2 Design and Planning:

This means that in supervised learning, the training set consists of data points that have both input variables and corresponding
output variables. The input variables are used as the features or attributes that the algorithm analyzes, while the output variable is
the target or label that the algorithm tries to predict or classify. The algorithm uses these data points to learn the relationship between
the input variables and the output variable. It analyzes the patterns and correlations in the training data to create a model or function
that can make predictions or classifications on new, unseen data.

5.3 Accuracy:

When assessing categorization models—including those intended to identify staff attrition—accuracy is a frequently employed
statistic. By comparing the number of accurately predicted instances to the total number of occurrences, it calculates the overall
correctness of predictions. Other measures that provide further information about the model's performance in these situations

include precision, recall, and F1-score.

Accuracy can be measured by:
Accuracy =TP +TN =~ (TP + TN + FP + FN)

5.4 Deployment
We determine the optimal approach to accurately identify the project's outcome by applying several machine learning algorithms
during the data's testing and training procedures.
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6. RESULTS AND DISCUSSION

4.1 Results of Descriptive Statics of Study Variables
Table 4.1: Descriptive Statics

Std.
Variable Minimum Maximum Mean Deviation
Satisfaction_level 0.090 1.000 0.6128 0.24631
Last_evaluation 0.360 1.0000 0.7161 0.171
Number_of projects. 2.0000 7.0000 3.802 1.2325
Average_monthly_hours. | 96.00000 310.000 201.050 49.943
Years_of company. 2.0000 10.0000 3.498 1.4601

Table 4.1 displayed mean, standard deviation, maximum, minimum values of the employes data set

Accuracy table

ALGORITHMS ACCURACY
LOGISTIC REGRESSION 77.81
DECISSION TREE 97.1
RANDOM FOREST 98.0
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