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Abstract - The aim of this paper is to provide an automated system for talent acquisition and management. With increasing 
pressure of final selection amongst the applicants and trainees, it becomes a difficult task to assess the possible candidates 
using manual procedure of keeping track of their qualities. Thus, the motivation is to make this work automated and to 
provide a second opinion for better selection process. Moreover, the productivity and profitability of an organization depends 
upon the performance of the employees. In order to stand out of the crowd one needs to be competent and aware of the 
various upcoming technologies. This requires that the employer can differentiate between the aspirants on the basis of their 
capabilities and traits that the company requires as well as provide appropriate skills to the current employees for their 
overall development and growth.To make this process automated and hence efficient and easy to interpret graphical 
representation is the best tool that can be used. 
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I. INTRODUCTION 
 
To be competitive, organizations need to be able to 
use the data in hand and predict what might happen in 
future as a consequence of certain sequence of events. 
This is what forms the basis of predictive mining 
being used in almost every sphere today. Predictive 
mining is a collection of artificial intelligence, 
statistics and the dataset or warehouse data that 
together help the user to create an opinion about the 
future trends. Predictive analytics makes use of the 
various algorithms to obtain knowledge and find out 
the best solutions that can be achieved [1].Analysis of 
candidates based on their resume is a functional need 
of all the companies and thus parsing the resume data 
for analysis becomes essential [2].   
 
Using this concept in the process of recruitment and 
final selection of employees seems very logical as it 
not only provides the user with a fully automated 
system to avoid the cumbersome task of scanning 
through each candidate’s performance manually but 
also provides a graphical representation of the same 
which is very easy to understand. Since the process of 
selection of the capable and diligent employees has 
become a crucial part of each organization for its 
success and growth, the pressure of correctly 
selecting among thousands of aspirants has increased 
and the process seems very exhaustive now. Analysis 
of a large amount of data in a graphical manner is one 
of the easiest way to evaluate and form a clear 
understanding of the problem in hand. 
 
Resume data analysis ensures to reduce the gap in 
talent and recruitment [3]. Thus having an effective 

impact on recruiters and providing applicants to align 
according to the formats suitable for recruiters [4]. 
Also since mass recruiters require to sort out the 
trainees based on the work they have done and the 
qualities they possess that would be beneficial for the 
organization, the data analysis made would help make 
the selection process faster and also make it more 
efficient by providing knowledge of qualities of the 
trainees that the user might have missed 
himself/herself. 
 
Moreover, predictive mining based performance 
appraisal systems have become a great source for 
providing relatively accurate future behaviour of the 
employees under consideration [5]. So, if this concept 
can be implemented in a tedious work like 
recruitment of employees, the process can become 
much more efficient. 
 
II. METHODOLOGY 
 
2.1 System Workflow 
The main objective is to provide a Talent 
Management System that performs analysis on data 
obtained from potential contenders in order to 
evaluate their candidature by comparing them with 
the qualities and requirements of the user along with 
analysing the employees who would be fit for the 
organization based on their performance during the 
training period and the projects they worked upon. 
The flowchart of the entire system is bifurcated into 
two parts: 
 
a. Resume Ranking and 
b. Employee Performance Prediction. 
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Figure 1: System Workflow 

 
2.2 Data Understanding and Cleansing 
For the creation of resume ranking dataset original 
resumes of 500 people were collected and added into 
the database using a GUI specifically devoted for 
making entries. And the employee dataset has been 
taken from kaggle.com with some modifications 
being done thereafter. 
 
a. Resume Ranking Dataset 
Once the data is entered by applicants, text mining is 
performed to provide marks to applicants for various 
skills they possess. The classification and ranking of 
applicants is done on this processed dataset. 
b. Employee Performance Appraisal Dataset 
The dataset was analyzed and various parameters 
were selected for different predictions like 
performance appraisal, salary prediction of new 
employees, promotion grant and salary hike or bonus 
for employees. Finally, the dataset was divided into 
training and test data to apply the various algorithms 
[6]. 
 
2.3Algorithms Used 
2.3.1 Naïve Bayes Algorithm 
The Naïve Bayes’ algorithm is a classifier which is 
based on probability models and has strong 
independent assumptions in it. 
 

Naïve Bayes’ algorithm was used for: 
i. Ranking of applicants based on their skillsets [7]. 
ii. Performance appraisal of employees based on a) 
Salary being given to employees-for money oriented 
organizations and b) Performance of employees –for 
result oriented organizations. 
iii. Salary Prediction for new employees-To 
efficiently categorize the new employees into the 
salary category they deserve. 
 
2.3.2 Classification and Regression Tree(CART) 
Algorithm 
A CART tree is a decision tree (binary)  that is 
constructed by splitting a node into two node, child 
nodes repeatedly, beginning with the root node that 
contains the whole learning sample [8]. 
CART was applied to find out whether promotion 
should be granted to employees or not based on 
certain parameters like employer satisfaction level 
and work accident rate. 
 
III. RESULTS AND DISCUSSIONS 
 
3.1Naive Bayes Model Results 
3.1.1  Applicant ranking 
Applicants are ranked using naïve bayes according to 
their resultant marks[9]. Criteria for marks scored is 
listed in Table 1. 

Marks scored Category 
0.0-1.7 Low score 
1.8-2.9 Medium score 
>3.0 High score 

Table.1 
Output 

 
Figure 2:  Marks scored graph 

 
Rank and probability of each candidate is obtained in 
the following table: 

 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-4, Issue-6, Jun-2018 
http://iraj.in 

Resume Ranking and Performance Appraisal using Predictive Mining and Machine Learning: Talent Management System 
 

82 

 
Table.2 Candidate rank table 

 
3.1.2 Performance Appraisal Analysis 
The naïve bayes model applied presented a Gaussian 
(Bell shaped) curve by dividing the employees into 
the specified criteria based on salary which are shown 
in Table3. 
 

Salary(in Rs.) Income Category 
<50K Low 

>=50K High 
Table.3 

 
Output 

 
Figure 3: Satisfaction level vs Salary 

 
Criteria for performance rating category is given in 
Table 4. 
 
Performance Rating(1-

100) Performance Category 

<30 Very Disappointing 
30-50 Needs Improvement 
50-70 Meets Expectations 
70-90 Excellent Work 
>90 Beyond Expectations 

 
Table.4 

Outputs 

 
Figure4:  Work hours in a week vs Performance 

 

 
Figure 5:  Work hours in a week vs Performance 

 
3.1.3 Salary Prediction Model 
The naïve bayes model is created to classify the 
salary level of new employees according to criteria 
mentioned in Table 5. 
 

Salary(in Rs.) Income Category 
<50K Low 

>=50K High 
Table.5 

 
Confusion matrix for salary prediction is shown in 
Table 6. 
 

Category High Low 
High 1657 369 
Low 685 7089 

Table.6 
 

Table.7 Detailed statistics 
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3.2CART Algorithm Results 
 
Based on the CART algorithm [10] for Promotion Grant wedivide the employees into two categories: yes or 
no.Classification rules generated by cart algorithm is shown in Table8. 
 

# Rule Antecedent Promotion Decision No of instances 
1 satisfaction_level< 0.715 13430 No 

1.2 satisfaction_level>=0.715 9230 No 

1.2.4 satisfaction_level>=0.115 1 2047 
 No 

1.2.5 satisfaction_level< 0.115 
 1383 No 

1.2.5.10 work_accident>=1.5 
 1047 No 

1.2.5.11 work_accident< 1.5 336 Yes 

1.3 satisfaction_level>=0.715 9230 
 No 

1.3.6 work_accident>=2.5 5367 
 No 

1.3.7 work_accident< 2.5 3863 
 No 

1.3.7.14 satisfaction_level< 0.865 2170 
 No 

1.3.7.15 satisfaction_level>=0.865 1693 
 Yes 

1.3.7.15.30 satisfaction_level< 0.915 706 
 No 

1.3.7.15..31 satisfaction_level>=0.915 987 
 Yes 

1.3.7.15.30.60 work_accident>=1.5 295 
 No 

1.3.7.15.30.61 work_accident< 1.5 411 
 Yes 

Table.8 
 

 
 

Figure 6:  CART Decision Tree for Promotion Grant 
 
Confusion matrix for promotion grant obtained through CART is shown in Table9. 
 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-4, Issue-6, Jun-2018 
http://iraj.in 

Resume Ranking and Performance Appraisal using Predictive Mining and Machine Learning: Talent Management System 
 

84 

Category No Yes 
No 7403 1745 
Yes 250 503 

Table.9 
 

 
Table.10 Detailed statistics 

 
3.3 Rule Based 
Rule based is used to give more insight on the 
datasets of both employee and applicants. Graphical 
techniques used to represent for a deeper look into 
each candidate’s data. 
3.4 Deployment 
The generated models for resume ranking and 
employee performance prediction were implemented 
using a software system which was made in R itself 
using its various packages like shiny and shiny 
dashboard. The GUI is user friendly and contains 
various tabs for different predictions. 

 
Figure 7: GUI 

 
CONCLUSION 
 
Personality and performance prediction has the ability 
to cater to the needs of thousands of organizations 
which aim at improvising their standards and can 
very well be scaled to large amounts. When 
developed into a working software it is the small 
aspects of its implementation that might be having 
significant issues like clear understanding of the 

graphs and plots or the dataset feasibility with it. But, 
this software once created with the right techniques 
used and algorithms adopted can give a huge boost to 
the organizations’ workflow all around the globe. 
Predicting the correct candidates for the job and 
employees’ qualities and their better traits over the 
other employees that the company needs in an 
automated manner is a boon [11] to the recruitment 
process altogether and would help the recruiter to 
enhance the selection and quality of employees that 
their organization possesses. 
The proposed idea is a better and a more 
comprehensive approach over other the traditional 
methods used till now. It can not only be applied for 
recruitment process but also for ensuring the welfare 
of the organizations’ employees. 
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