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Abstract

This study performs an Exploratory Data Analysis (EDA) on employee attrition data
using Python to identify key factors influencing turnover. Employee attrition affects
organizational performance, making it crucial to understand its root causes for effec-
tive retention strategies. The analysis considers various employee attributes, including
demographics (age, gender) and job-related factors (salary, satisfaction, tenure). The
process involves data cleaning, followed by univariate, bivariate, and multivariate
analyses to explore variable relationships. Visualizations such as bar charts, scatter
plots, and heatmaps aid in identifying patterns and high-risk employees. The findings
offer actionable recommendations to enhance retention and serve as a foundation for
an organization to make data-driven decisions.
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1. Introduction

This research work addresses key challenges faced by an organization due to employee attrition affecting productivity, costs,
and overall morale. Addressing this issue requires a deep understanding of the factors that contribute to turnover [1]. This
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paper aims to perform a comprehensive Exploratory Data Analysis (EDA) on an employee attrition dataset using Python,
providing valuable insights into the underlying causes of employee turnover [2]. EDA is an essential initial step in any da-
ta-driven project, allowing analysts to explore, clean, and understand the data. This work leverages Python’s powerful librar-
ies, including Pandas, NumPy, and Matplotlib, for data preprocessing and visualization. It includes the initial steps involve
handling missing values, detecting outliers, and preparing the data for further analysis, ensuring reliability and accuracy.

The dataset analysed includes a range of employee attributes such as age, gender, job satisfaction, salary, tenure, and
performance ratings.[3][4] Through univariate, bivariate, and multivariate analyses, the project aims to uncover patterns and
correlations between these attributes and attrition rates. Visualization techniques like bar charts, scatter plots, and correla-
tion heatmaps will facilitate a clearer understanding of the data, revealing trends and insights that might be hidden in raw
data. The goal of this research work is to identify key factors contributing to employee turnover and provide data-driven

recommendations for improving retention strategies.

2. Literature Study

The analysis of employee attrition has become crucial for organizations aiming to maintain workforce stability. Exploratory
Data Analysis (EDA) plays a key role in this area, helping identify data patterns and guiding decision-making processes. The
author focuses on understanding data distributions, detecting outliers, and identifying relationships between variables.[5][6]

It enables companies to uncover underlying factors that drive turnover and to develop strategies to improve retention.

2.1. EDA Methods and Tools

EDA combines descriptive statistics and data visualization to summarize and explore datasets. Python is widely used for EDA
due to its data analysis libraries like Pandas, Numpy, Matplotlib and Seaborn.[7] These tools facilitate data cleaning, trans-

formation, and visualization, ensuring the data is accurate and free from inconsistencies. Studies emphasize the importance

of this preprocessing step, particularly when dealing with large datasets like employee records, to avoid skewed results.
2.2. Key Variables in Employee Attrition

Research has identified demographic factors such as age, gender, education, and tenure as key predictors of employee turn-
over.[8][9] Job-related aspects, including department, salary, and job satisfaction, are also significant. Segmenting employees
by these variables helps organizations understand which groups are at higher risk of leaving and why, enabling targeted re-
tention efforts.[10]

2.3. Correlation and Trend Analysis

Correlation analysis is often used to identify relationships between factors like job satisfaction and turnover rates. Recogniz-
ing these relationships helps organizations prioritize their retention strategies.[11][12] Time series analysis further helps in

identifying seasonal trends in attrition, allowing companies to plan for periods with high turnover, such as end-of-year exits.

2.4. Significance of EDA in Employee Attrition Analysis

The literature emphasizes EDA’s role in providing initial insights into employee attrition, offering a structured approach to
understanding data. In this study, EDA will serve as a basis for creating an interactive dashboard, helping organizations to

identify trends and make data-driven decisions for reducing turnover.[13]

3. Methodology used

The methodology of this research workflow involves a systematic approach to conducting Exploratory Data Analysis (EDA) on
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employee attrition using Python. It begins with data collection, where the employee attrition dataset is sourced from relevant
repositories and imported into Python using data manipulation libraries like Pandas and NumPy.[14] This step facilitates effi-
cient data handling, setting the stage for detailed exploration.

Data preparation follows, focusing on cleaning and preprocessing the dataset to ensure its quality. This process involves
managing missing values through imputation techniques and addressing outliers to prevent distortions in the analysis. En-
suring data consistency at this stage is crucial, as it allows for accurate insights during the subsequent analysis.

Once the data is cleaned, summary statistics are calculated to understand the central tendencies and variability within key
features. Measures like mean, median, and standard deviation offer insights into the dataset’s distribution. Initial visualiza-
tions, including histograms and bar charts created with Matplotlib and Seaborn, further aid in understanding patterns and
trends within the data.[15]

After the initial exploration, more advanced EDA techniques are applied. Univariate analysis focuses on individual varia-
bles, while bivariate analysis examines relationships between pairs of variables, such as job satisfaction and attrition rates. A
correlation matrix is also employed to visualize relationships between multiple features, identifying significant correlations
that might influence employee turnover. This step helps reveal key patterns that inform deeper understanding of attrition
dynamics.[16]

This way, the methodology ensures a thorough exploration of the employee attrition dataset, leveraging Python’s capabili-
ties to produce meaningful insights. These insights form the foundation for further analysis and visualization, ultimately sup-
porting organizations in addressing and understanding attrition challenges.

4. Data Visualization

4.1. Attrition by Job Role

The bar plot highlights the varying attrition rates among different roles within the sales department. The different roles

include Manager, Sales Executive, and Sales representative within the Sales department.
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Figure 1. Attrition by Job Role.

Sales Representatives have the highest attrition, exceeding 40% followed by Sales Executives at approximately 20%. In
contrast, Sales Managers experience the lowest attrition, below 10%, indicating greater turnover issues at lower-level
positions.
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4.2. Distribution of Employees

Below pie chart illustrates that 16% of the 1470 employees left the organization, while the remaining 84% stayed.

Distribution of Employee Attrition in the Company

m— Attrition NO
m— Attrition YES

count

Figure 2. Distribution of Employee Attrition in Organization.

This visualization helps quantify overall turnover, indicating that most employees remained despite a significant minority
opting to leave the company.

4.3. Job Satisfaction vs Attrition

The boxing plot reveals a strong correlation between job satisfaction levels and employee attrition.
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Figure 3. Satisfaction vs Attrition.

Employees with lower satisfaction levels are more prone to leaving the organization, whereas those with the higher sat-
isfaction tend to stay. This suggests that increasing job satisfaction could effectively reduce turnover rates.
4.4. Rating Features Analysis

Subplots show that over 60% of employees are dissatisfied with their job, working environment, and relationships, while

also showing low job involvement.
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Figure 4. Analysis of Rating Features.

Pie Charts further reveal that nearly 60% of employees rate their work life balance poorly, and 85% report low perfor-
mance ratings, suggesting areas of organizational improvement.

4.5. Attrition Rate by Tenure

Below line graph depicts a trend where attrition rates decrease as employee tenure increases, with the highest rates
seen among those with 38-40 years of service.

Attrition Rate by Employee Tenure
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Figure 5. Attrition Rate by Tenure.

This suggests that long-term employees are less likely to leave, highlighting the importance of retaining newer hires to
stabilize the workforce.

4.6. Analysis of Business Travel Feature

Below column chart compares attrition rates based on travel frequency. High attrition is observed among frequent trav-
elers, indicating potential burnout.
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Figure 6. Business Travel Impact on Attrition.

Non-travelers exhibit lower attrition, suggesting better retention, while those who travel rarely show moderate attrition
levels, indicating a balanced travel schedule may reduce turnover.

4.7. Analysis on Department

Below pie chart indicates that the Sales department experiences the highest attrition rates, while Human Resources (HR)
has the lowest.
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Figure 7. Attrition by Department.

This trend suggests that targeted retention strategies might be needed in Sales to address higher turnover compared to
other departments.

5. Key Insights and Recommendations

5.1. Key Drivers of Attrition
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Job Satisfaction- Low satisfaction is a critical driver of employee attrition, highlighting the need for improvements in
job fulfillment.

Tenure- Employees with less than 3 years at the company have higher attrition rates, emphasizing challenges with
retaining newer hires.

Department and Job Role- Sales department employees exhibit higher turnover rates than other departments, indi-
cating potential issues within this team.

Work-Life Balance- Poor work-life balance significantly contributes to higher employee turnover, suggesting a need

for more balanced working conditions.

5.2. Recommendations

Improve Job Satisfaction- Regular satisfaction surveys can help identify concerns and allow for timely interventions
to enhance the work environment.
Focus on New Employees- Strengthening onboarding and retention strategies is crucial for retaining employees in
their first 2 years of the company.
Work-Life Balance Programs- Introducing or expanding options like flexible hours or remote work can help address

burnout and improve overall retention.

6. Key Insights and Results

There are multiple insights drawn from the research work analysis as follows:

Job Satisfaction and Attrition- Over 60% of employees are dissatisfied with their job, work environment, and rela-
tionships. Low satisfaction is linked to higher attrition, emphasizing the need to prioritize satisfaction efforts for bet-
ter retention.

Attrition by Department- The Sales department’s attrition rate is around 65%, compared to just 4% in HR, indicating a
need for targeted improvements in high-turnover rates.

Impact of Tenure- Newer employees, especially those with less than 5 years of tenure, face higher turnover, high-
lighting the importance of robust onboarding and early retention programs.

Business Travel and Attrition- Rare travelers have the highest attrition at 22.5%. High turnover among frequent trav-
elers suggests burnout, while non-travelers show better retention, highlighting the need for travel policy adjustments.
Work-Life Balance- Nearly 60% of employees rate their work-life balance poorly, which is linked to higher attrition.
Implementing flexible work arrangements could help reduce turnover.

Salary and Attrition- The employees having a monthly income of less than 10,000 are more likely to leave compared
to employees having an income of more than 15,000.

Employee Demographics- The highest rate of attrition is observed among the employees working for the organization
for 38-40 years.

Attrition by Job Role- The maximum attrition is achieved among the sales representatives around 40% whereas the

sales manager has the least attrition of below 10%.

7. Conclusion

This research work effectively conducted a comprehensive Exploratory Data Analysis (EDA) of employee attrition data using

Python, yielding key insights into factors influencing turnover within an organization. This analysis focused on understanding

how various attributes, such as job satisfaction, tenure, salary, department, and work-life balance, relate to attrition rates.
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Through meticulous data cleaning, transformation, and analysis, the study identified crucial factors contributing to employee
attrition, forming a basis for actionable recommendations.

The findings revealed that job satisfaction is a major determinant of employee attrition, with lower satisfaction levels
strongly linked to higher turnover. This underscores the importance for organizations to prioritize enhancing job satisfaction
as part of their retention strategies. The analysis also highlighted the role of employee tenure, showing that those with
shorter tenures are more likely to leave. This emphasizes the need for targeted onboarding programs and retention initia-
tives aimed at newer employees, to help them integrate and thrive within the organization. The study found that attrition
rates vary significantly across different departments. Departments, such as Sales, experienced higher turnover compared to
others, suggesting that tailored interventions may be required to address issues like workload, leadership, or role-specific
challenges in these areas. Addressing these departmental differences can help organizations reduce turnover and improve
overall stability.

Visualizations like scatter plots, heatmaps, and bar charts played a crucial role in clarifying these findings, making the
data more accessible and understandable for stakeholders. These visual aids highlighted the relationships between job satis-
faction, attrition, and other variables, offering a clearer picture of which factors are most influential in turnover. For example,
the visual analysis of job satisfaction levels across departments helped identify areas requiring immediate attention. This EDA
serves as the foundation for data-driven recommendations that can help organizations reduce turnover. The findings guide
the development of strategies such as enhancing employee engagement, improving job satisfaction in high-turnover de-
partments, and focusing retention efforts on employees with shorter tenures. By addressing these identified factors, organi-
zations can create a more positive work environment and retain valuable talent.

This research work has provided essential insights into the drivers of employee attrition, equipping organizations with
the knowledge needed to implement effective retention strategies. The EDA not only offers a deep understanding of the
factors contributing to turnover but also lays the groundwork for continuous improvements in employee retention efforts.
This approach will enable organizations to make informed, data-driven decisions, ultimately reducing turnover and fostering
a more engaged, stable workforce. The paper’s outcomes are expected to contribute to a culture where strategic decisions

are guided by ongoing analysis and up-to-date data insights, leading to long-term improvements in employee retention.
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