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ABSTRACT

In the today’s industrial world, every company’s growth is depends on their
employees. The company achievements are completely based on the employees
in the organization. The employees’ performances are measured by the targets
and achievements. But some external and internal factors affect the employees’
goals and achievements. Hence, the company has to find the performance of
every employee and make proper solutions to improve the performance.
This research work proposes a fully automated framework which can perform

deep analysis of employees’ performance and job fitness using data mining and
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I. INTRODUCTION

Employees are the important resource of every
company and the company achievement is depends
of the
stage, the

on the employees’ company. In the

recruitment companies are hiring
employees by based on the needs of the company. [1]
On the other hand, every employee selects their job
by based on various traits like working environment,
salary, promotions, distance and some other factors.
These

performance of the every employee in every

factors can improve or worsen the

organization. [2]
Every company has a challenge to discover the

performance of every employee and check the job

fitness. It is a continuous and regular task of the

human resource department. Most of the companies
are conducts a survey with the internal and external
factors of employees and the goals and achievements
of employees. Based on the survey results, the
company decides the job fitness of every employee
and further activities like training, promotions, job
relief and retirement. [3] The survey data is a huge
collection of information and it consumes high
processing time when the analytics process is manual.
The proposed model is a hybrid processing
framework which includes both data mining models
and predictive models. The model accepts raw data or
survey data and makes the data into analytical data
using data mining techniques. The model uses Naive
bayes to classify and predict the job fitness and results

the performance and fitness summary to the
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company. The hybrid framework model process the
data with data mining approach and performance

predictions simultaneously.

II. RELATED WORKS

Paper titled “Employee’s performance analysis and
prediction using KMeans clustering and Decision tree
algorithm®“, authored by Ananya Sarkar, S.M.
Shamim, Dr. Md. Shahiduz Zama and Md. Mustafizur
Rahman, Published in 2018. The authors proposed a
hybrid approach with K-Means Clustering and
decision tree algorithms. The K-means algorithm
involves in partitioning the employees’ based on their
performance and decision tree helps to find poor

performance employee to apply certain decisions. [4]

Paper titled “A Proposed Model For Predicting

Employees’ Performance Using data mining
techniques®, authored by Mona Nasr, Essam Shaaban
and Ahmed Samir, Published in 2019. The authors
implemented the classification model to find the
performance of employees’ in MOCA. The authors
used the Data mining classification model to generate
a performance model and the Decision tree, Support
vector Machine and Naive Bayes models are
implemented to get the important factor which

affects the performance. [5]

Paper titled “Performance Predicting in Hiring
Process and Performance Appraisals using Machine
Learning®, authored by Ali A. Mohmoud, Walid A.
Salameh, Tahani AL. Shawabkeh and Ibrahim Al
Amro, Published in 2019. The authors proposed an
artificial intelligent model for hiring new employees
based on their previous performance by analyzing the
historical achievements and conditions of the new

employee. [6]
Paper titled “Prediction of Employee Attrition Using

Data Mining“, authored by R. Shiva Sankar, J.
Rajanikanth, V.V. Sivaramaraju and K VSSR Murthy.
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The authors proposed a multileveled employee
attrition prediction approach. The model includes
classification Naive

various techniques

KNN, Decision tree,

Bayes,

Support Vector, Logistic
regression and Random Forest. The model can
predict the best employee by based on the

environment, performance and job level. [7]

III.PROPOSED MODEL

Prediction of employees’ performance is an important
aspect and it is mandatory in every organization. The
human resource department is responsible to measure,
maintain and analyze the employees’ achievements
and goals. This is the primary data source and the
primary data is denoted as raw data. The proposed
model suggests the HR department also add the

following featured data for every employee.

Table 3.1 — Featured Data List

# EmpCode

# Compatible With Job

# Compatible With Salary

# Distance Compatibility

# Compatible With Co-Workers

# Compatible Environment

# Compatible With Transport

# Satisfied in Salary Hike

# Satisfied in Promotions

# Satisfied in Training

# Satisfied in Designation

# Overall Performance Grade
E — Excellent A- Average P- Poor
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The primary data and featured data are collected
from HR department and Questionnaire approach. In
this research work the data are collected from a
Software development and IT enabled services
offering company which has multiple branches in

various cities.

The primary and featured data are merged by using a
worksheet application. The proposed framework is a
hybrid model which can load the worksheet and
convert the raw data into noiseless data and predict
the employee performance level using the naive
bayes classifier. The proposed model’s algorithm is
called as EPP Classifier algorithm. The EPP classifier
algorithm is a hybrid algorithm which includes data

mining and prediction models.

The EPP is divided into two levels. The first level is
knowledge discovery using data mining and the
second one is prediction using naive bayes. The first
level includes the Data cleaning stage, data
preprocessing and transformation. The data cleaning
stage loads the actual data from the worksheet and
remove duplicate columns, records and imprecise
data. The data preprocessing stage identifies the
target data and creates row counts, column counts
and ensures the data readability. The transformation
stage process the data transformation into dataset or

data table.

The second level is the classification based prediction
using naive bayes. This stage has the filters like
employee designation, employee code and branch.
Based on the filter value, the model identifies the
exact patterns in the dataset and compares with the
relevant patterns in the dataset. The naive bayes
probability is calculated between the patterns and the
overall employee performance is predicted by the

basis of naive bayes results.
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Fig 3.1 — EPP Architecture

IV.PROPOSED ALGORITHM

The EPP framework is implemented by using the two
stage algorithm called EPP algorithm. The EPP
algorithm applied in this research work is given
below:

Step 1: Begin

Step 2: Load EPP Framework

Step 3: Load Raw Data File (Worksheet)

Step 4: Internal Conversion into a worksheet preview
Step 5: Detect improper data with data cleaning unit

and eliminate
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Step 6: Detect data redundancy using the data
cleaning unit and eliminate

Step 7: Identify the primary and featured data from
the filtered data set

Step 8: Complete the data migration and transform
the results into a database table

Step 9: Load prediction filters with the values from
the dataset

Step 10: Employee wise performance prediction is
done by the result of naive bayes score calculations
with relevant employees which satisfy the same

criteria.
P (CX) = (P (X|C) P(C)) / P(X)

Input: Employee Attributes

Output: Prediction result of Performance

X: Employee attributes

C: Performance Grade

Step 11: Designation wise prediction results are
prepared by the individual performance scores of

every employee in the same designation.
P (CX) = (P (X|C) P(C)) / P(X)

Input: Designation Wise Employee Attributes one by
one

Output: Prediction result of Performance

X: Employee attributes

C: Performance Grade

Step 12: Branch wise performance prediction report
is generated by the score calculations of employees’
in the same branch. Performance wise chart reports

are generated for the whole branch.
P (C|X) = (P (X|C) P(C)) / P(X)

Input: Branch Wise Employee Attributes one by one
Output: Prediction result of Performance

X: Employee attributes

C: Performance Grade

Step 13: End of EPP algorithm

Volume 6, Issue 6, November-December-2020 | http://ijsrcseit.com

V. EXPERIMENTAL RESULT

The experimental results of the proposed EPP

framework are illustrated below:

|y AT A

Fig 5.1 Primary Data and Featured Dat

A o = u r

1 |EmpCode WorkingBranch Designation Compatible With Job  Compatible
2 h\.‘I'IZMAZOHMS Madurai Software Developer YES NO
3 |MTZMA2018012 Madurai Software Developer YES YES
4 |MTZMA2017002 Madurai Interface Designer  YES YES
5 |MTZMA2019003 Madurai Customer Support  NO YES
6 |MTZMA2018005 Madurai Senior Tester YES NO
7 |MTZMA2017004 Madurai Programmer NO YES
8 |MTZMA2019015 Madurai Programmer YES NO
9 'MTZBG2017031 Bangalore Project Manager YES NO
10 \MTZBG2019014 Bangalore Team Leader YES YES
11 |MTZBG2019028 Bangalore Team Leader YES YES
12 |MTZBG2017019 Bangalore Programmer NO YES
13 |MTZBG2018034 Bangalore Programmer YES NO
14 |MTZBG2019016 Bangalore Programmer NO YES
15 |MTZBG2019057 Bangalore Programmer YES NO
Fig 5.2 Closer View

The raw data should be prepared with the primary
data and featured data. The primary data is collected
from the every branch of the target company and the
featured data is collected by conducting the survey
between the employees and administrators. The data
are merged into a single worksheet using any

spreadsheet application.

Convert Data

Fig 5.3 EPP Framework
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Fig 5.4 Load Raw Data

The EPP framework has the utility to load the raw
data from the spreadsheet application. After the
selection of raw data file it converts into a worksheet
preview of actual data. The convert feature begins it
process after the successful load. The convert feature
does the data cleaning, data preprocessing and data
transformation. After the successful completion of
data transform the prediction filters are loaded with

values from the data set.

PO e aseesesess |

DataFile C\Users\GaneshDeskiop|Data Shoet- Mphixisx Browse. Total Employee Records Count 29

: e
EmpOode WorkingBranch Osgraticn WVith Job. With Salery Compesbiey Co-Workers Enveorment Weh Trarey:

P 7042 [P ey —— w ves ves ves ves
e — e 5
MTZMAZ017002 Madurs . o YES PredictPerformVl NO YES YES
s . . = 5

5 | - e o

| = =

= === = =
Convert Data

Fig 5.5 Completion of Levell in EPP

Select Employee  |LMEAIERIENCE ~
MTZMAZ013012 M
MTZMA2017002 —
MTZMA2015003
MTZMAZ2018005
MTZMAZ017004
MTZMA2019015 =
Select Designation -
Select Branch -

Fig 5.6 EPP Level 2 Prediction Filters
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The various stages of prediction summary and results

of EPP algorithm framework are shown below:

MTZMA2014045 .
MTZMA2018012 B
MTZMAZ017002 oy
MTZMA2013003
MTZMA2018005
MTZMA2017004
MTZMA2013015 2

Select Employee Average Performance Detected

Fig 5.7 Employee Wise Prediction

Select Employee | MTZWAZ014D45

WTZMA2015012 Average Performance Detected
Il
WTZWAZD15003
MTZMA2018005 . Excellent
WMTZWAZ01 7008 1 e
MTZMA2015015 4 -
Select Designation Prog-ammer] - )
Select Branch - 0 1 2
Excellent Performance Average Performance Poor Performance
MTZBG2019016 MTZMA2017004

MTZMAZ019015
MTZBG2018034
MTZBG2019057
MTZBG2018068

MTZBG2017019

Fig 5.8 Designation wise Performance Report
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MTZBG2019016

MTZBG2017019
MTZBG2017047

MTZBG2017031
MTZBG2019028
MTZBG2018034
MTZBG2019057
MTZBG2018068
MTZBG2019051

Fig 5.9 Branch wise Performance Report

VL CONCLUSION

The EPP

framework algorithm is proposed to offer a quick and

(Employee  Performance Predictor)
accurate prediction of employees’ performance. The
naive bayes prediction results are accurate and very
faster than other prediction approach. This research
work uses the data from a software development
company having various branches in familiar cities.
This proposed work is tested with the live data of
employees’ in the company. The EPP framework lets
the human resource department of any company to
predict the performance of their employees’ by

preparing a data sheet with the prescribed format.
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