
International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-4, Issue-8, Aug.-2016 

Pertinent Candidate Allocation System For Recruitment Based on Page Ranking Technique 
 

68 

PERTINENT CANDIDATE ALLOCATION SYSTEM FOR 
RECRUITMENT BASED ON PAGE RANKING TECHNIQUE 

 
1D VENKATA VARA PRASAD, 2R KAVI BHARATHI 

 
1,2SSN College of Engineering. Chennai, Tamil Nadu India  

E-mail: 1dvvprasad@ssn.edu.in, 2kavib90@gmail.com 
 

 
Abstract— Recruitment refers to the overall process of selecting and appointing suitable candidates for jobs (either 
permanent or temporary) within an organization. Choosing the correct candidate for the correct job is a major issue that 
affects the organization performance. So the allocation system proposed here benefits the recruiter in selecting and managing 
the recruitment within the organization. Pertinent candidate allocation system involves keyword extraction, filtering and 
ranking techniques. The Job description is given in textual document from which keywords (skills like JAVA, PHP, 
PHYTHON; qualification, and number of years of experience) are extracted. Every Fiscal year, the employee are rated on 
the performance by their managers and that is given under a scale of 5. Employee profiles are filtered based on certification, 
awards and performance rating score assigned to employee profile and similarity score obtained in filtering module. The 
filtering process reduce dispersion between the same values. Finally the candidate profile are ranked using page rank 
algorithm based on number of hit count value that is obtain by the maximum number of searches made on the individual 
profile. Thus distinct allocation system used to identify and improve the candidate/job matching. 
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I. INTRODUCTION 
 
As part of Human Resource Management, 
recruitment is a process of Identifying, Selecting and 
Assigning a suitable candidate for the job within an 
organization.  The Recruitment process involves job 
advertising, resume filtering and processing them for 
interviews. And the finalist are provided the job offer.  
Here filtering the resume and selecting the candidate 
takes maximum time of recruitment process. 
When it comes to resume filtering, a decision should 
be made based on what features the resume should be 
filtered. [3] The special features like skills, 
experience, education and awards are identified as 
keywords. In which Skills are further split into Skill 
type and Skill value. For example, the skill type is 
programming languages and skill values are JQuery, 
AJAX; Programming languages:  JQuery, AJAX. 
As Malinowski [2] states that bilateral approach 
should be followed in job recommender system. It 
performs general CV to job match and additionally 
Candidate to Environment match should also be 
calculated. If a candidate possess the skills required 
for a job and his interests are matching to other 
people then their interest are likely to collaborate. 
Most job recommender system use the filtering 
techniques like collaborative, content-based, 
knowledge-based, and hybrid techniques. For a 
recommender to system to suggest the candidate for a 
job involves in deciding which parameters are to be 
considered based on the type of technique to be used. 
In Collaborative filtering technique for job 
recommender system [5] [4] tries to match the resume 
to Skills, educational qualification, experience and 
field of industry. Then collaborative filtering 
technique is applied to resolve the score dispersion 
value as people with equal qualification are present. 

Thereby candidates suitable to the job are 
recommended. 
Whereas in Content-based filtering technique [1] 
firstly the identified keywords are extracted from job 
description corpus using Chi-Squared method and 
then for each resume the Term Frequency and Inverse 
term frequency are calculated. Finally the cosine 
similarity are computed between the extracted data 
from resume and job description manuscript. Resume 
with maximum score is identified as best candidate. 
Thereby jobs are recommended to the user, based on 
his profile match. 
So any recommender system for job using these 
filtering techniques [6] are analyzed and made a 
comparative study of their result analysis. But all 
have its own shortcomings and weightage. 
A recommender system can able to suggest a 
candidate to a job whereas an allocation system 
identifies the requirement and tries to allocate the 
suitable candidate to the job. In addition to traditional 
filtering technique, Page rank algorithm also plays a 
vital role here. Commonly, page rank algorithm are 
used to identify the frequently accessed and most 
popular page in the web. Similarly in this context, it 
predicts the most prominent candidate among all 
employee.  
To decide on which page rank algorithm to be 
implemented, a provisional study on distinct page 
ranking algorithms are done [7]. From this analysis 
Page rank, weighted page rank and Distance Rank 
algorithms outperform well. In relation to our 
context, only the number of incoming links to 
employee from his managers, along with the reason 
of viewing this employee profile is studied. The 
weighted page rank algorithm is treated as suitable to 
the proposed system as it takes forward, back links 
and content as input and it performance score is also 
high.   
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II. ANALYSIS OF THE PROPOSED JOB 
ALLOCATION SYSTEM 
 
To overcome the difficulty in candidate/job matching, 
the Pertinent Candidate Allocation system predicts 
and suggests a suitable candidate for the job position 
to support the decision making in recruitment 
process. For an internal job posting, the allocation 
system initially accounts every employee who has 
applied for the job. It then filters the candidate by the 
percentage of match between the candidate profile 
and the job description corpus on following attributes 
like technical skills, performance rating and 
experience. And the page ranking technique is 
applied on the shortlisted candidates by calculating 
the hit ratio of each profile. Thus it aims to suggest 
the appropriate candidate based on their technical 
qualification, performance, and their vote count 
obtained and this concludes who is the most suitable 
candidate for the job by improving resource 
utilization. 
Proposed system is based on the keyword extraction, 
profile filtering and ranking techniques which suggest 
the recruiter to justify his candidate selection. The 
proposed system majorly concentrates for internal 
recruitment where it consists of majorly four phases 
namely, employee database creation, keyword 
extraction from job description, filtering the 
candidates based on the match between job 
requirement and candidate profile. And finally 
ranking the filtered candidates based on their ranks 
obtained. 
In presented work the employee database module 
captures personal, educational and professional 
details of the candidate (as it is internal recruitment 
existing employee is candidate here) and additionally 
holds tags which the individual assigns to himself 
based on his skills and interest from the repository. 
For example, tags like JAVA, J2EE, and Hibernate. 
From the job description corpus, the keywords (skills, 
experience, and qualification) are identified and 
extracted from the corpus. Then profile filtering 
module filters the candidates using vector space 
model which calculates the similarity score between 
job corpus and resume. Additionally, certification, 
awards and performance factor assigned to the 
candidate profile are also considered to narrow down 
the search results. 
Finally, ranking technique is applied on the filtered 
candidates where rank scores are calculated based on 
the number of hit ratio for every search count of the 
employee profile. Each candidate are assigned a 
default rating(E.g. 5) and for each number of search 
made for a profile the count decreases till it hits 
maximum count (E.g. 1). There by we can identify 
the candidate who are best suitable for the job. 
Allocation system will reduce the effort, time and 
cost in recruitment and it helps in selecting the most 
suitable candidate in technical and behavioral aspect.    

 

Based on this approach, the system is designed as 
depicted in the below diagram in Fig.1. 
 

 
Fig.1. Architecture Diagram of Pertinent Candidate Allocation 

System. 
 
III. BASIC STRUCTURE OF PERTINENT 
CANDIDATE ALLOCATION SYSTEM 
 
3.1. Employee Database Creation Module  
The Employee database module holds the entire 
information pertaining to the employee. It can keep 
track of the job history of the employee, the education 
and technical qualifications of the employee and his 
personal and biographical information. The HR 
process of recruiting, termination and layoff are 
managed by employee database with ease since all 
the information is available on a single centralized 
repository. 
As the Pertinent Candidate Allocation System is 
implemented for internal recruitment within an 
organization, the employee data is most valuable 
asset to this project. Information should be error free, 
persistent and reliable. 
Each employee can tag himself / herself with a tag. 
The Tag is a keyword denoting an interest or an 
expertise which is maintained in a repository. For 
example, tags like JAVA, J2EE, and Hibernate. 

 
3.2. Keyword Extraction Module  
In General, The Job description corpus contains text 
with more textual data in it. This module aims to 
allow the recruiter to just skim through the job 
description content instead of scanning through the 
brief textual details present in it. In order to extract 
the useful information from the document we have 
three steps to be followed namely, 
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 (a) Candidate selection: Here, we 
identify all possible words, phrases, terms or concepts 
that can potentially be keywords. 

 
(b) Properties calculation: Each 

candidate is undergoing refinement process by 
removing its special characters. And based on the 
data type, the candidate are processed. 

 
(c) Scoring and selecting keywords: 

Based on linguistic approach, the keywords are 
selected. It should be a member of the repository 
holding all the technical dataset. 

 
Potential keywords to be extracted are the skills like 
SAPUI5, ABAP, and JAVA; qualification say 
Bachelor/Master Degree; and lastly experience in 
terms of numbers (0-10yrs). 
For Example, Candidates must have JAVA, AJAX, 
XML skills with a Bachelor’s degree in engineering, 
computer science or similar field, 4+ years of 
experience in IT industry. Only the highlighted text 
are extracted as keywords. 

 
3.3. Profile Filtering Module  
TheProfile filtering module shrinks the search space 
by matching the candidates based on the similarity 
score calculated between resume and job manuscript. 
Then content based filtering is applied on following 
parameter namely, similarity score, certification, 
awards. And performance rating score which is 
allocated to each employee during the appraisal 
meeting with his/ her Manager. These criteria are 
important in selecting the candidate both on their skill 
set and their capability to perform the work. Here 
shortlisting are further done based on the additional 
data like certifications, awards/recognition and bench 
period (if more than 90days) we should immediately 
allocate the employee to a new job role there by 
effective utilization of the resource can be achieved. 
 
Example, 

Skills: JAVA, JS, HANA, Hibernate 
Experience: 4 
Rating: Excellent 
Certification: SJCP 
Awards: Best Employee of the Year 
 

Content based filtering, is applied using vector space 
algorithm. The Vector space algorithm takes Job 
corpus and Resume as input. It calculates the term 
frequency and inverse term frequency for both 
documents. Finally computes the similarity score for 
only the matching keywords extracted in previous 
module and terms obtained from these documents. 
The Vector Space Model comprises of two-step 
process namely, Term Frequency- Inverse Document 
Frequency and Cosine Similarity. TF-IDF (Term 
Frequency-Inverse Document Frequency) is 
calculated which is a numerical statistic that is 

intended to reflect how significant a word is to a 
document in a collection or corpus. The TF-IDF 
value increases proportionally to the number 
occurrence of a word appears in the document, but is 
offset by the frequency of the word in the corpus. 

 
Term Frequency and Inverse Document Frequency, 

              TFIDF = TF * IDF 
 

Finally the cosine similarity is calculated between the 
job corpuses and resume which is a measure of 
similarity between two vectors of an inner product 
space that measures the cosine angle between them. 
The smaller the angle is, the closer and more similar 
the job offer is to the user profile. 

    Cosine Similarity,  

 
 

Finally, similarity score is obtained for each resume 
and they are filtered with certification, awards and 
performance rating obtained from the employee 
database.  If the candidate has a certification then a 
score of 2 will be assigned to him. Similarly, awards 
also and it will be incremental when their count gets 
increased. For example, two certification the score 
will be 4. 
A sample output of this module is displayed in Table 
1. Each resume are calculated across all parameters 
and resumes with maximum scores are served as 
input to page ranking module.The Filtered candidates 
are sorted based on the score obtained. 
 

Table1:Sample of ProfileFiltering Parameters 

 
  

Based on the number of resume count ranging 
between 17 to 22 the cut off will be set. So if 
maximum candidate count is within 17 to 22 then 
only their page rank will be obtained. 
The filtered candidates are saved for history. And 
when similar job post appears in future, it will filter 
the candidates who have applied for the job and also 
suggest the user profiles from the past history too. 

 
3.4 Profile Ranking Module 
Ranking technique is the final stage of allocation 
system. Page ranking algorithm is used to calculate 
the number of hits by creating a count which shrinks 
in descendant scale of 5 to 1. Each candidate are 
assigned a default rank (E.g. 5). Every time when a 
manager search for an employee profile it should 
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decrease the count (E.g. Profile A is searched by his 
manager then A’s rank count will be decreased from 
5 to 4).  Thereby employee with rank one is 
considered as most frequent search employee and his 
profile will be considered as most suitable one. 
Every time when a person with higher salary than the 
individual profile tries to view his profile. A message 
prompt appears asking the reason to view the profile 
and reason would be like New Project, Disciplinary 
Action, and General Search. Depending on the 
purpose of search and the maximum search an 
individual obtains ranks him the most suitable 
candidate among others. 
 
CONCLUSIONS 
 
Since there are enormous number of incoming 
resumes for single job opening brings more difficulty 
for the recruiters in selecting the most appropriate 
person to the job. And to increase efficiency of 
workforce by encouraging internal job allocation. For 
these reason, we modeled a candidate allocation 
system to support the recruiter in decision making 
and managing recruitments. 
As the earlier job recommender system are 
implemented with filtering techniques like 
collaborative, content-based and hybrid filtering. So 
the existing solution proposed was mere match 
between the CV and the job description corpus. In the 
proposed system, more than profile matching it can 
able to rank the candidate based on how popular or 
how many people are interested on his profile. Some 
limitation of this solution is that, a new comer 
performance rating score cannot be obtained if he has 

not undergone the appraisal meeting with his 
manager. 
As part of Future work, it can be extended to external 
recruitment also by analyzing their rank details from 
job recruitment sites with maximum number of 
followers and even Naukari site to obtain how many 
people are interested on your profile. 
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