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1. Introduction

Recruiters need to be able to properly screen resumes in order to hire the best suitable candidate for their organization.
By the screening of resumes, the candidate with best skills or work experience will be selected for the position. The
significance of productive resume screening is at the core of areas of strength for any technique. The objective of resume
screening is to track down the best possibility for a position[3]. Our website will be a platform for the companies and
applicants. Companies will post jobs on our website and applicants will apply for those jobs. Our website will further rank
these resumes by using NLP. Applicant will upload pdf of their resume on our website. After the completion of this project,
an objective to achieve is that our final product will be able to rank the resumes by candidate’s skills and work experience
and provide ease to the company for selection of good candidates. We have to understand, build, train and test an NLP based
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learning Model. This project will engage us with multiple new concepts, such as, for the Al model development procedure,
we will be using python libraries such as NLTK, Tokenization, Text Blob and Spacy

etc. Moreover, for our website we will be working on framework MERN. For the front end of our website, we are using React
JS and for backend Node JS and Express JS. The software we are working on is Visual Studio Code. For python, we are working
on Jupyter Notebook.

The following problem statements are considered in this article [3],

e Screening resumes manually is waste of time and energy.
* Many candidates have filled their resumes with irrelevant data.

* There must be a specific format for resumes.

In Technical Architecture we are going to elaborate the whole system until now that how the system is going to work. So,
first of all we are using MERN as framework. For the front end of our website, we are using React JS and for back-end Node
JS and Express JS. The software we are working on is Visual Studio Code. Until now we have used basic CSS, Bootstrap and
JS. For python, we are working on Jupyter Notebook. Candidates can search and apply for their desired job by uploading their
resume. It will be very easy to get access to our website. The company representative or candidates just need to sign in or
sign up to our website. Select their option for either posting a job or searching a job. Their credentials will be saved in our
database for later use. Once any candidate will select their respective job, they will fill the requirements to apply for the job
which includes uploading their resume and their resumes will be ranked.
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Figure1. Technical Architecture Diagram

The novel contribution of proposed methodology lies in its innovative approach to automate the resume screening
process using Natural Language Processing (NLP). Conventional methods require significant manual effort to sift
through resumes. However, this project leverages advanced NLP techniques to extract, rank, and categorize
candidates' skills and work experiences from unstructured resume data. By utilizing tools such as NLTK, TextBlob,
and SpaCy for the Al model and implementing a MERN stack for the web platform, this system not only enhances
the efficiency of resume screening but also ensures a more accurate and unbiased evaluation of candidates. This
automation significantly reduces the time and resources spent by recruiters, allowing them to focus on the most
qualified candidates.
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2.

Related Work

This project used the technology of artificial intelligence where they trained the system for recognizing the words by using
python language [1]. They used database of resumes. Their model will scan the resumes and search words or
special skills and then sort them.

This project used KNN algorithm for the classification of resumes. Algorithm such as cosine similarity was used to
rank the resumes [2]. This project has done resume classification and Ranking using KNN and Cosine Similarity
[3],[4]. This website has several jobs where a user can search for jobs by filling out certain requirements such as,
job title, company name and location etc. This website offers jobs as well as a user can upload their CV also can
create their CVs through this website [5]. Further they can apply for any job by filling the requirements.

In this project, they have used ontology mapping to screen candidates [6]. Three operations were done that are
creating candidate ontology, job construction and they map both of these to see which candidate is suitable.

In this project, they used different learning algorithms and have used support vector regression to get ranked
candidates for the respective jobs[7], [8]. In this project, applicant’s information will be used to take job recruitment
decisions. In this project, they have used a filtering system to help applicants to find their desired jobs [9]. In this
project, they matched interpersonal skills of candidates to help them recruit for a job [10].

Methodology

Our organization has implemented an automated process for screening resumes using natural
language processing (NLP) which greatly assists our recruiters in quickly assessing candidates based on job
requirements. This improves the efficiency and ease of the hiring process. However a few constraints need to be
followed during preprocessing as part of NLP. These include morphological analysis, syntactic analysis and
semantic analysis.

It involves breaking down the sentence into tokens, or the smallest units of words to determine their basic
structure. During this phase we also perform stop word removal which involves eliminating noisy words from input
data to streamline the process. Additionally spelling checks are conducted using three methods - insertion,
deletion and substitution to ensure accuracy of input data. Finally we use token analyzers to represent each token
in different ways including attribute tokens which use metadata core tokens represented by all capital letters
numeric tokens made up of digits separated by a decimal point and value tokens denoted by special characters
such as quotation marks [2].

Syntactic Analysis: We aim to identify a sentences structure by grouping tokens into grammatical phrases
based on hierarchical analysis or parsing. This helps us better understand how a candidate has constructed their
sentences in their resume and helps us assess whether they have used language appropriately.

Semantic analysis: Inherent in the interpretation of linguistic inputs is the creation of appropriate
representations and presentations that capture meaning at a fundamental level. This requires engaging in
semantic analysis, which entails dissecting sentences into individual units to ascertain overall significance. From
this process emerges logical queries that are used as raw input for Database Query Generators. Additionally,
adopting such an approach facilitates the effective characterization of user tokens and input symbols through
targeted identification of relevant semantics.

63



Resume Upload

Preprocessing( Tokenization, Stop Word Remowal, Spelling Checks)

Analysis{ Morphological, Syntactic, Semantic)

Model Training| Data Preparation, Training, Testing)

Resume Ranking and Download

Figure 2. Proposed Model
Analysis

In NLP, SpaCyis used as an open source library. It provides feature such as tokenization, text classification, named
entity recognition etc [3]. A model is provided by SpaCy which recognizes named or numerical entities which
includes any person, organization, language or events etc [3].

Preparation of Data: First we create a manual training data to train the model. An online tool Dataturks is used
which automatically separates the documents and allow us to create the required entities.

Upload data: A zip file for all the documents can be uploaded at a time and then it becomes an independent data
item to be tagged.

Download the results: The results can be downloaded in the form of a text file. Each entity has label in the JSON
format.

Train the model: We used spaCy module to train NER model. It makes predictions for every entity. These
predictions are made by using the examples the model has seen during training.

Test the model: This model has been tested on twenty resumes and each resume is stored in separate text files.
We have calculated accuracy, precision, recall and F1-score for each resume’s entity which the model has

recognized and tested.

The results are observed. If the observed results obtained are high, it means that they have been predicted
exceptional accuracy.
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Segment evaluation (train)
F15core Precision Recall
99.37 99.56 99.18
99.33 99.54 99.12

LaC 99.56 99.68 99.44
MISC 99.08 99.41 96.75
PER 99.49 99.58 99.41
ORG 99.18 99.47 88.89

Figure 3. Processed 203621 tokens with 23499 phrases; found: 23411 phrases; correct: 23317

Segment evaluation (test)
FlScore Precision Recall
89.23 90.09 B8.39
89.4 89.46 87.36

LOC 91.35 90.14 92.6
MISC 84.84 86.92 82.50
PER 92.26 83.93 90.61
ORG 85.05 86.8 83.37

Figure 4. Processed 51362 tokens with 5942 phrases; found: 5830 phrases; correct: 5252 Testing time: 23 seconds

5. Conclusion

An organization receives a large number of resumes every day and finding a deserving candidate from several
resumes manually is very difficult. Our website will be beneficial for such companies looking for the best suitable
candidate without screening the resumes manually. Our website will provide them with automatically ranked resumes
from where they may select the right one based on the skills or experience and then call the deserving ones for interview.
Inclusion of other sectors such as Telecom, Healthcare, E-commerce and public sector jobs can further expand the
benefits of this application.
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