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Abstract: Data analytics is the process of analysing unprocessed data to derive conclusions. In this paper, we'll examine
the trends in employee turnover and the factors that influence them. A model that can forecast whether a specific employee
will leave the organisation or not will be developed. The objective is to develop or enhance various retention methods for
selected staff. The paper presents data pre-processing, the initial step in data analytics. Techniques for data pre-processing
transform unusable data into useful forms. Real-world data are frequently insufficient, inconsistent, and full of
inaccuracies. Analysis and prediction are of higher quality when these factors are eliminated. Inference, or the process of
drawing conclusions, is the main emphasis of data analytics. In this paper 2 out of top 3 strategies affecting employee
turnover are being analysed and graphs plotted. The 3 top features include evaluation v/s exit, average monthly income
v/s exit and satisfaction v/s exit.

Keywords: examination of raw or crude data and drawing conclusions- data analytics, employee turnover pattern, data
pre-processing, evaluation v/s exit, average monthly income v/s exit and satisfaction v/s exit.

|. INTRODUCTION

In this information era, huge amount of data is being stored, exchanged and conditioned. The volume of data that one has
to deal with has exploded to unimaginable levels. Most of the data exists in its crude form and needs to be converted to
useful format before analysis. This process of converting raw data into useful format is called data pre-processing. Real
world data is [1-6]

. Incomplete: consists of missing attribute values or consists of only aggregate data.
. Noisy: containing errors or outliers.
. Inconsistent: containing discrepancies in code.

Il. PROBLEM STATEMENT

In this paper we consider a company doing business in this 21 century world. This company has employed large number
of employees working in different departments. The size of the company is huge and has several departments. The
company is existent in business from a very long period of time and several employees have already left the company.
The company’s historical data is well tabulated and records maintained. The company wants to understand what factors
contributed most to employee turnover and to create a model that can predict if a certain employee will leave the company
or not. The goal is to create or improve different retention strategies on targeted employees. [7-8]

In [3]:

import pandas as pd

import numpy as np
import seaborn as sns
tmatplotlib inline

Figure 1 shows the Python code to import libraries.

I1l. METHODOLOGY

A Importing Libraries
Figure 1 shows the Python code to import libraries. We have used three libraries [2]

e NumPy is the fundamental package for scientific computing with Python.
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¢ Pandas is for data manipulation and analysis. Panadas is an open source, BSD- licenced library providing easy-to-
use data structures and data analysis tools.

e Matplotlib is a python 2D plotting library. It can be used in Python scripts, Jupyter notebook, web application servers
and IPython shells.

e Seaborn is a Python data visualization library based on matplotlib for attractive and informative statistical graphics.

B. Importing data

Figure 2 shows the Python code to import data from respective directory/ file. The data stored in CSV format is being
imported. [3]

C. Checking for missing values [4]

Itis very essential in data pre-processing to check for missing values. Figure 3 shows the Python code to check for missing
values. In this attempt no missing values were found.

D. Renaming and rearranging the columns

It is essential to rename the columns so that analysis is effective. Figure 4 shows the process of renaming the columns
and figure 5 shows an effort to move the column ‘exit’ to the end as it has to be predicted.

E. Exit rate[5-9]

Exit rate of the employees need to be checked. Figure 6 shows the exit ratio calculation. 76% of the employees stayed
and 24% of employees exited.

df = pd.read _csv(r'C:\Users\manasaav\datascience\employee-turnover-analysis\data.csv')

Figure 2 shows the Python code to import data from respective directory/ file.

In [5]):

Vg D, gt s $ i B e ey e T i PR R o o 1 e
rCnecKing whether our data contains any missing vaitue or not

df.isnull() .any()

~

Out[5]:

satisfaction_level False
last_evaluation False
number_ project False
average_montly hours False
time_spend_company False
Work_ accident False
left False
promotion_last_S5years False
sales False
salary False

dtype: bool

Figure 3 shows the Python code to check for missing values.

© 1JARCCE This work is licensed under a Creative Commons Attribution 4.0 International License 102


https://ijarcce.com/

IJARCCE ISSN () 2278-1021, ISSN (P) 2319-5940

International Journal of Advanced Research in Computer and Communication Engineering
ISO 3297:2007 Certified 3¢ Impact Factor 7.918 3¢ Vol. 12, Issue 1, January 2023
DOI: 10.17148/IJARCCE.2023.12114
IV. EVALUATION V/S EXIT

There is a bimodal distribution for those that had an exit.

Employees with low performance tend to leave the company more.

Employees with high performance tend to leave the company more.

The sweet spot for employees that stayed is within 0.6-0.8 evaluation. Figure 7 shows the employee monthly hour
distribution.[9-12]

V. AVERAGE MONTHLY HOURS V/S EXIT

e  Another bimodal distribution for employees that exited.
o Employees who had less than 150 hours of work left the company more.
e Employees who had more than 250 hours of work left the company more. Figure 8 shows the employee evaluation

distribution.
In [7])3
#Renaming the columns
df = df.rename(columns={'satisfaction level': 'Satisfaction',
'last_evaluation': 'Evaluation',
'number project': 'ProjectCount’,
'average _montly hours': 'AverageMonthlyHours',
'time_spend company': 'YearsAtCompany',
: 'Work_accident': 'WorkAccident',
'promotion_last 5years': 'Promotion',
'sales' : 'Department',
Tleft! : 'Exit’
}
df .head ()
Out 7143
Figure 4 shows the process of renaming the columns
In [6]:
' to the end which is to be predicted

#Moving the column 'Exit
front = df['Exit']
df.insert (0, 'Exit', front)
df .head ()

out [¢
Figure 5 shows an effort to move the column ‘exit’ to the end as it has to be predicted.

Exit_Rate = df.Exit.value counts () /len (df)

Exit_ Rate
out[92]:

0 0.761917
1 0.238083

Name: Exit, dtype: floaté4d

Figure 6 shows the exit ratio calculation.
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Figure 7 shows the plot of employee average monthly hours distribution.
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Figure 8 shows the employee evaluation distribution.
V1. CONCLUSIONS

A company proactive in business in this 21% century world had many workers leaving the company. Data analytics had
to be carried out on the data —both historical and present trend to draw inference. The goal was to create or improve
different retention strategies on targeted employees working in different departments of the company. A python code was
written and executed in the Jupyter platform to analyse and draw conclusions. The first step in data analytics- data pre-
processing was successfully carried out and exit ratio calculated. 2 out of top 3 strategies affecting employee turnover are
being analysed and graphs plotted. The 3 top features include evaluation v/s exit, average monthly income v/s exit and
satisfaction v/s exit.
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