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Abstract:- Human Resource Management is seemingly 

supported by and given additional opportunities by the 
event of Job Characteristics Model (JCM) that 

successively is predicated on the conception of 

contemporary job style. luckily, the event in the 

fashionable data system, digital technologies, the universal 

access of electronic technology and, the internet led to the 

inclination of the worldwide Human Resource 

Management development and create the system 

additional applicable. Following the trend, the planned 

system tries to style a system for e-recruitment which can 

sanctuary new model of economical operation on Human 

Resource Management within the web Age. 

 

In this proposed system, we present a set of 

techniques that creates the entire enlisting method more 

practical and economical. This proposed system works on 

the concept of cosine similarity. We have got enforced a 

system that matches the candidate’s resume with the job 

description and as a result, shows the share of similarity. 
It displays the similarity results of the candidates to the 

recruiter, which helps recruiter to evaluates the best 

scored candidates. 

 
Keywords:- Machine-Learning, e-Recruitment, Python, 

Cosine Similarity, docx2txt, CountVertorizer, BoW.  

 

I. INTRODUCTION 
 

The proposed system will change a more practical way 

to list submitted candidate resumes from an oversized range of 

candidates providing a uniform and honest resume ranking 

policy, which might be lawfully even. The system can extract 

the expertise and key skills needed for the explicit job 

position. Then the system can score the candidate’s resume 

supported by the expertise and different key skills that are 

needed for the explicit job profile. This technique can focus 
not solely on qualification and skill however conjointly 

focuses on different vital aspects that are needed for a 

particular job position. This technique can facilitate the 

recruiters to pick out the right candidate for the explicit job 

profile that successively offers skilled personnel for the 

organization. Candidate here can register him/herself with all 

its details and can transfer their  resume  into the system which 

can be any utilized by the system to match the similarity 

between candidates resume and description. Once uploading 

the details, candidates are ready to see the score. 
 

II. PROBLEM  STATEMENT 
 

The progress of the internet and world wide internet 

technology brings the movement of ancient achievement 

methods to web-based achievement. Applying resume 

matching will bring benefits to job recruiters. The objective 

of the projected system is to develop a system that will bring 

benefit to job recruiters. We aim to solve this problem by 

using cosine similarity. 

 

III. LITERATURE REVIEW 
 

Evanthia Faliagka et al[1] have showcased a unique 

approach for ranking job candidates in online 

accomplishment systems. The projected theme depends on 

objective criteria extracted from the applicants’ LinkedIn 

profile and subjective criteria extracted from their social 
presence, to estimate applicants’ connectedness scores and 

infer their temperament traits. Candidate ranking depends on 

machine learning algorithms that learn the evaluation perform 

supported coaching knowledge provided by human recruiters. 

Associate in Nursing integrated company adjusted e- 

accomplishment system was enforced supported the projected 

theme. This system was utilized in an exceedingly large-scale 

accomplishment situation, including 3 different offered 

positions and a hundred job candidates. The applying of this 

approach disclosed that it's effective in distinguishing the 

work applicants’ sociableness and ranking them 

consequently.[1] 

 
Devraj Redkar et al[2] the proposed method is to grasp 

the intelligence behind the hiring pattern and apply machine 

learning to accommodate the known intelligence. The 

proposed method offers the ranking system in keeping with 
the hiring patterns. This paper proposes an extremely trained 

model alongside the standard search technique predicts the 

ranking and sorting of resumes with high accuracy ,and 

simplifies the work of human resourcing expeditiously. A 

benchmarking is completed to watch the results obtained by 

the manual method and also the resumes suggested by the 

planned technique through Machine Learning. The results 

obtained by the planned technique area unit mathematically 
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and much far better than ancient strategies. Ranking and Re-

ranking supported the Hiring Pattern area unit extremely 

helpful for the next generation.[2] 

 

Vinaya R. Kudatarkar et al[3] in this work, a qualitative 
assessment of resumes on the idea of various quality 

parameters employing a straightforward text analytic 

primarily based approach for a resume assortment was 

delineated. The resume assortment is assessed for 2 

qualitative aspects, coverage and comprehensibility; and 

these ratings are reworked into a comprehensive quality 

rating. All the 3 parameters are together measured into a 

combined one to five rating scale for associating a top-quality 

metric for resumes. The qualitative analysis results obtained 

through the algorithmic approach are congruent to and are 

thus valid through the knowledge of crowds. though we have 

a tendency to evaluated and combined two qualitative 

parameters for resume assessment in an exceedingly 

systematic and thorough manner, some enhancements and 

extensions should still be doable. The pdf parsing and section 

identification may be improved. the quality of reference 

documents may be increased likewise. Remodeling the 
computed values to ranks has been the trickiest half. whereas 

for coverage, it's simpler; however, just in case of 

understandability, it's a small amount complicated and tough 

to rework computed values to one to five scale rating. all the 

same, the algorithmic formulation has the chance of getting 

used in associate degree annotation and recommendation 

systems.[3] 

 

Dr. K. Satheesh et al[4] in this paper the process of 

screening resumes may be automated by using advanced 

natural language processing that is a field in Machine 

Learning. This model helps the recruiters in screening the 

resumes supported description within no time. It makes the 

hiring method simple and economical by extracting the 

specified entities mechanically by using an unconventional 

NER model from the resumes and so generates a graph 

displaying the score of each resume. supported the scores 
recruiter will opt for the specified candidates while not 

ransacking through piles of resumes from unqualified 

candidates.[4] 

 

Soumaya Amdouni et al[5] This work focuses on CVs 

analysis. They tend to gift a system for analyzing and 

structuring CVs that are in the French language. They tend to 

create an Associate in Nursing extension of General design of 

Text Engineering (GATE) by formulating necessary rules that 

generate new annotations. The aim is to standardize the CV 

data in keeping with the form acquired by Europass CV. This 

step is target-hunting by the HR-XML commonplace. 

Associate in Nursing empirical study is directed to confirm 

the planned method and that we show that there's Associate in 

Nursing improvement within the extraction section.  

 

The goal with a semantic Web is to facilitate the 

conclusion of systems able to method data, victimization 
processes like human reasoning, thereby getting additional 

meaty results and facilitating automatic data and analysis by 

computers. This framework represents the Associate in 

Nursing automatic tool of CV analysis. It's an Associate in 

Nursing example of text mining in the Human Resource 

Management space. It extracts heterogeneous data, organizes, 

and stores it as corpus XML following Europass CV 

structure.[5] 

 
Ujjal Marjit et al[6] in this paper, have conferred joined 

information approach to find and combination resume data 

into the net of knowledge. It is believed that using joined 

information technology won't solely ease the task of 

discovery and aggregation however additionally resolves 

heterogeneousness, ability, and information reusing between 

multiple information sources, and permits every bit of resume 

data to be self-delineated still as determinable victimization 

protocol URIs. Additionally, conferred the advantages 

victimization joined information and to consume the resume 

data from the net of knowledge victimization joined 

information applications. A sample snipping of resume 

information has additionally been conferred to a higher 

understanding of resume RDF datasets. The future work can 

embody the investigation of joined information. Applications 

to consume the resume resources from the net of knowledge   

to analyze the performance and value. Additionally, conceive 
to publish the cradle data to create trustworthy and quality 

information.[6] 

 

Konstantinos Ramantas et al[7] have enforced a 

structure which replicates the candidate’s CVs in HR-XML 

and scores the candidates supported AHP(Analytic Hierarchy 

Process). Finally, it displays the outcomes to the recruiter 

World Health Organization evaluates the best scored 

candidates and get hold of the ultimate call. In this work, they 

have got projected and enforced an organization familiarized 

e-recruitment system that assists the recruiter in his decision-

making method. The candidates submit their CVs in an 

exceedingly structured means, that area unit depicted in HR-

XML format. This system mechanically filters the candidates 

that don’t meet the minimum necessities of the offered 

position. Finally, the candidate’s area unit hierarchic 

supported the Analytic Hierarchy method. variety of tests 
were performed for evaluating the developed   system. They 

found that the system is ready to effectively match candidates 

to offered positions the supported by their qualifications and 

competencies.[7] 

 

Neelakantan Sundaresan et al[8] a profile matching 

system and associated methodology match the trail 

expressions during a structured or semi-structured document, 

like associate XML document, to associate indexed resource. 

The system, having appointed coefficient values to the 

weather within the index, maps the document path 

expressions and tries to match them to the index components 

consistent with a present schema. The system is comprised of 

an associate categorization module that maps the document 

and identifies its content attributes, and an identical module 

that matches the document content attributes to weighted 

components of the associate index. The system defines the 

attribute or set of attributes within the schema that lead to a 
match. The matching criteria are known during a map 

specification file that specifies the precise qualification 

criteria. The categorization module uses the map specification 

info to provide economical indices from   the XML 
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document. The matching module uses a match specification 

language (MSL) and a match operator. Each rule out the MSL 

could be a try of path expressions: one for the supply 

document and another for the goal document or index.[8] 

 
 

Yiou Lin et al[9] have explained a machine-learned 

resolution with made options and deep learning strategies. 

Their resolution includes 3 configurable modules which will 

be blocked with very few restrictions. Namely, unattended 

feature extraction, base classifiers coaching, and ensemble 

methodology learning. In their resolution, instead of 

exploitation manual rules, machine-learned strategies to 

mechanically sight the linguistics similarity of positions area 

unit planned. Then four competitive “shallow” estimators and 

“deep” estimators, area unit were chosen. Finally, ensemble 

strategies to bag these estimators and mixture their 

predictions to make a final prediction area unit verified. 

Experimental results of over forty-seven thousand resumes 

show that our resolution will considerably improve the 

postulation preciseness current position, salary, academic 

background, and company scale.[9] 
 

Changsheng Chen et al[10] have explained about a job 

looking out, matching structure and technique are revealed 

that congregates aspirants data within the type of aspirant 

boundaries from 1 or a lot of aspirants, congregates job data 

within the type of job boundaries from approaching recruiters, 

corresponds the knowledge with previous aspirant deportment, 

boundaries and behavior from different aspirants, and job 

boundaries and, in response to employment seeker’s question, 

provides matching job results supported common parameters 

between the duty seeker and jobs along -side advised different 

jobs supported the co-relation- ships. additionally, the system 

correlates employer/recruiter behavior data with past 

employer/recruiter behavior, parameters and knowledge 

regarding different job seekers, that square measure candidates 

to the leader, and resume parameters, and, in response to an 

Employer’s question, provides matching job seeker results 
supported common parameters between the duty seeker 

resumes and jobs along-side advised different job seeker 

candidates supported the known co-relationships.[10] 

 

IV. METHODOLOGY 
 

Text Analysis could be a crucial employed field for 

machine learning algorithms. However, the information (raw 

data), a series of symbols cannot be gobbled to the algorithms 

themselves as most of them expect numerical feature vectors 

with a collection size rather than the raw text documents with 

variable length. 

 

Scikit-learn provides utilities for the foremost common 

ways to extract numerical options from text content, namely: 

1. Tokenizing  

2. Counting  

3. Normalizing  
 

The Bag of words (BoW)- method is used to extract 

features from the text. A bag of words is an illustration of 

text that describes the occurrence of words among a 

document. This specific strategy (tokenization, count, 

and normalization) is termed the Bag of Words or “Bag 

of n-grams” illustration. There is an engagement of two 

things:  

1. A vocabulary of notable words. 
2. A measure of the presence of notable words 

 

CountVectorizer- In order to use textual data for 

prophetical modeling, the text should be parsed to get rid 

of certain words – this method is termed tokenization. 

These words ought to then be encoded as integers, or 

floating-point values, to be used as inputs in machine 

learning algorithms. This method is termed feature 

extraction (or vectorization). 

 

Scikit-learn’s CountVectorizer is employed to 

convert a group of text documents to a vector of 

term/token counts. It additionally permits the pre-

processing of textual data before generating the vector 

representation. This practicality makes it an extremely 

versatile feature illustration module for text. 

 
Fig 1: CountVectorizer 

 

Cosine similarity- is a metric accustomed confirm 

however similar the documents are no matter their size. 

 

Mathematically, it measures the circular function of 

the angle between two vectors projected in a very multi -

dimensional house. During this context, the two vectors 

are arrays containing the word counts of two documents.  

 
When two vectors are plotted on a multi-

dimensional space, where each dimension corresponds to 

a word in the document, the cosine similarity captures the 

angle of the documents and not the magnitude.  
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As the distance between two vectors increases 

similarity decreases. 

 

The formula for cosine similarity is 

 
                          Fig 2: Formula for cosine similarity  

                       

 
Fig 3: Cosine Similarity 

 

This proposed system works on the concept of cosine 

similarity. The process flow starts with the registration of 

candidates on the website. Login- once the candidate has 

successfully registered, he/she have to further login. Resume 

upload- after the logging in the process the candidate has to 

upload the resume in the given format(.docx). Once the 

resume is uploaded the back-end operation starts, furthermore 

the job description is added by the recruiter, the stored 

resume and job description list is created for comparison. 

Now, textual data present in the resume and job description is 

tokenized in form of a matrix by count vectorizer. Finally, the 
main part begins where the similarity between vectors 

(resume, job description) is found. Cosine similarity is been 

used to determine the similarity between vectors. And as a 

result percentage score of similarity between these two 

vectors will be displayed. 

 

 
Fig 4: Process Flow 

V. WORKING 
 

By applying the steps mentioned in the process flow. 

 

 
Fig 5: sign in 

 

 
Fig 6: sign in 

 

 
Fig 7: Upload resume 
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Fig 8: Output 

 

VI. DISCUSSION 
 

By applying machine learning techniques and their 

advantages for determining the similarity of the documents 

many things can be judged and final results can be obtained 

on that basis. Every Human resource skilled comes up against 

bound challenges after they try to rent new staff. From not 
receiving resumes from candidates with enough expertise to 

being unable to shift through applications effectively, several 

recruiters encounter varied problems with feat new staff 

daily. Initially,  the workload was huge on the HR department 

as they had to travel through each resume manually. Later on, 

e-recruitment came into the image and this modified the 

quality of the hiring method.  Numerous techniques are 

applied for good hiring. Within the current section, direct 

resumes and job descriptions are compared. Moreover, 

ranking of the similarity score of the candidate is performed 

to get the economical(efficient) result. The future scope of the 

planned system involves creating recruiting methods easier. 

Sometimes, a resume might need delineated technology in 

alternative words than what is listed in the description. This 

projected system is extended by matching of paraphrase. 

Recognizing similar textual data with numeric data for 

achieving additional accuracy. 

 

VII. CONCLUSION 

 
This projected system, enforces a company-adjusted 

accomplishment system that will assist the human resource 

department in briefly listing the proper candidate for a 

particular job profile. The system would be employed in 

several business sectors which will need skilled candidates, 

therefore reducing the workload on the human resource 

department. 
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