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ABSTRACT-

Online recruitment sites have been growing fast. Has revolutionized the process of hiring, but the customary job
portals continue to. depend greatly on matching based on keywords, which results in ineffective. recruiting, prejudice,
and manual screening. This research paper suggests an Al-based employment portal that takes advantage of machine.
to learning and natural language processing (NLP) techniques. carry out smart resume- job matching. The system
analyzes extracts skills, semantically, resumes and job descriptions. performance, and contextual topicality, and
calculates a similar. Mark to rank applicants automatically. The proposed frame- work enhances efficiency in
recruitment, minimizes the time spent in recruitment, and is relevant to the job candidates. Experimental evaluation
on synthetic datasets have a better matching accuracy. and less screening latency than conventional keyword- based
approaches.

Index Terms- Artificial Intelligence, Job Portal, Resume. Machine Learning, Natural Language Processing, Matching.
Recruitment Automation.

L. INTRODUCTION

The recruiting business has experienced major digitalisation. change with the appearance of online job portals.
Although there is this development, most of the current platforms con tinue to rely. by basic keyword matching and
manual filtering which is frequently generates irrelevant job recommendations and can-inefficiency. didate
shortlisting. Recruiters have to manually analyse. there are hundreds of resumes and job seekers are having it difficult
finding the right one. possessions matched their skills and career objectives. Machine Learning (ML) and Artificial
Intelligence (Al). give hopeful answers to such problems. By understand- ing restores and job de scriptions in a
semantic manner, Al- based systems have the capability of detecting similarities in context beyond. simple keywords.
This study aims at developing and comparing an intelligent job portal that is Al powered. resume matching,
automatizes order of candidates and improves. recruiter deci sion making.

A. Background, Definitions and Key Terms Background:

Conventional recruitment systems have the following disadvantages. skill incompatibility, discrimination, and scaling.
With the increase in vacancy applications auto mated and intelligent. filtering is now an essential requirement. Key
Definitions: Definitions: Resume Parsing: Parsing ofstructured in formation from resumes.

* NLP: Techniques enabling machines to understand and process human language.

* Machine Learning: Algorithms that learn patterns from data to make predictions.
* Matching Score: A numerical value representing the suitability of a candidate for a job.

* Recommendation System: Al system suggesting relevant jobs or candidates. B . Existing Evidence

Literature Survey According to previous research, Al-based recruitments sys tems. moderate efficiency in hiring is
enhanced. Techniques such as TF- word embeddings (Word2Vec, GloVe), IDF, cosine similarity. It has been applied
using transformer-based mod els (BERT). resume- job matching. Studies indicate enhanced relevance. and minimized
workload on recruiters; although issues like Explainability, data bias and scalability are left. Most existing systems do
not have visible scoring protocols and real-time. adaptability.
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C . Research Gap and Problem Statement

* Over-reliance on keyword matching in existing job portals
* Lack of semantic understanding of skills and experience

* Limited transparency in candidate ranking

* Inadequate personalization for job seekers

II.  OBJECTIVES, SCOPE AND CONSTRAINTS

A. Objectives

1)  To create and develop an intelligent job portal with Al that will automate the processes of recruitment based on
smart resume-job matching.

2)  To use the methods of Natural Language Processing to analyze and interpret resumes and job descriptions and
obtain the necessary skills, qualifications and experience.

3) To apply machine learning-based matching mechanism through the use of TF-IDF and cosine similarity to
calculate correct matching scores between applicants and job preferences.

4) In order to come up with automated candidate ranking which will shortlist applicants according to relevance
and suitability.

5)  To compare the output of the proposed system with the matched accuracy, processing time and scalability.

6)  To decrease the amount of time spent on screening of people and time spent on hiring by the recruiters and
enhancing job relevance among the applicants.

B. Scope

This study has a narrow scope of conducting a research on designing, creating, and testing an Al-based job portal as
an example of intelligent resume-job matching, with the application of the Natural Language Processing and Machine
Learning methods. The work is aimed at the analysis of the resumes and job descriptions to elicit the corresponding
skills, experience, and qualifications and calculation of semantic similarity scores to rank the applicants automatically.

The suggested system is tested on artificial and publicly available datasets on a controlled setting to estimate its accu
racy, efficiency, and scalability. The study focuses mainly on the technical side of the problem including resume
parsing, extraction of features, computation of similarity and automated ranking without referring to organizational
hiring policies, legal frameworks or ethical decisions-making processes. In addition, large-scale commercial
implementation, real time integration with the current recruitment systems, and advanced deep learning-based
personalization are not covered in the scope of this work. These points can be referred to as the possible directions of
further studies and improvement.

C. Constraints of Research
following limitations are applicable to the research:

* Limitations on Data: The system analysis is based on synthetic and small publicly available resume-job data, which
might not be a completely representative sample of the diversity and complexity of real-world recruitment
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information.

* Prototype-Scale Implementation: The suggested Al-based job portal is created and tested as a prototype and the
performance can be different in case it is implemented to big scale and real time production environment.

* Possible Prejudice in Data: The machine learning models can also have a bias that exists in the training data, thus
affecting the ranking of candidates and equitable recruitment practices.

* Minimal Real-Life Testing: The research lacks substan tive comments of professional recruiters or actual hiring
agencies and, thus, this could have an influence on the applicability of the findings in practice.

* Computational Constraints: This is the evaluation of performance maintained at controlled hardware and soft ware
conditions and processing time and scalability may change depending on the system resources.

* Algorithmic Simplicity: The study is about the TF-IDF and cosine similarity methods and not more sophisticated deep
learning models because of the requirements of computation and time.

[II. MATERIALS AND METHODS

This section describes the tools, technologies, datasets, and methodology used to develop the proposed system.

A. Materials Used

* Programming Language: Python

* Libraries: Scikit-learn, NLTK, SpaCy, TensorFlow (op-tional)
* Frameworks: Flask / Django
* Database: MySQL / MongoDB

* Frontend: HTML, CSS, JavaScript

IV. SYSTEM ARCHITECTURE AND FLOW DESCRIPTION

suggested job portal using Al is layered and has the following levels: User Interface Layer, Application Layer, Al
Processing Layer, and Data Storage Layer. On the user interface, job seekers post their resumes and recruiters post job
descriptions. Application layer does deal with authentication, data processing and routing. The Al processing layer
processes resume and job description preprocessing based on NLP and extracts skills and experience relevant to the
job and converts textual data into feature vectors with the help of TF-IDF. Then the Cosine similarity is used to
calculate matching scores and rank the candidates according to their relevance. The data storage layer is used to
store structured and unstructured data in the form of resumes, job postings, extracted features and matching results.
Recruiters are presented with the ranked candidate list that allows making an efficient and automated recruitment
decision.
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Figure 1.1: Job Description Interface —

This figure displays the employment details screen on which the users are able to see the job information and apply or
save jobs.
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Figure 1.2: User Login Interface —

This image shows the home page to the registered members to access the job portal safely.

Figure 1.3: Job Search Home Interface —

This character symbolizes the home page, which enables the user to browse and find the job based on the keywords
and place.

V.  Tools and Techniques

* Resume Parsing using NLP
* Skill extraction using Named Entity Recognition (NER)
* Feature vector generation using TF-IDF or embeddings

* Similarity computation using cosine similarity Mathematical
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VI. Data Analysis

The system evaluates:

* Matching Accuracy
* Ranking Precision
* Processing Time per Resume

* System Scalability

VII. Reliability of Experiments

Several steps were taken to make the experimental out comes reliable and consistent, which is why various measures
have been implemented when the proposed Al-based job portal was being evaluated. Experiments were performed in
a controlled computing environment with constant hardware and software setup so that the external variability could
be minimized. The experiments were run severally with the various subsets of the dataset to test the stability of the
results. All the experiments had standard preprocessing methods and the same set of parameters to ensure the ability to
reproduce the results. The performance measures of matching accuracy, ranking precision and processing time were
repeatedly measured and averaged to minimize the effects of random variation. Also, systematic variation of dataset
size was done to test how the system can behave at various workloads and be sure that the performance patterns were
not dataset specific. Similarity computation based on deterministic algorithms helped to produce constant and stable
results as well. All these are to make sure that the results of the experiment are reliable, repeatable and reflective of the
actual performance of the system within the specified constraints.

VIII. STEP-BY-STEP PROCEDURE

Algorithm 1: Al-Based Resume Matching Algorithm

1)  Collect resumes and job descriptions datasets

2)  Preprocess text (tokenization, stop-word removal, lemmatization)
3)  Extract skills, experience, and qualifications

4)  Convert text into feature vectors

5)  Compute similarity scores

6)  Rank candidates based on scores

7)  Display results on job portal dashboard

8)  Record performance metrics

IX. RESULTS AND DISCUSSION

A. Experimental Setup

The prototype was tested on a dataset of 500 resumes and 50 job descriptions using a local server environment.
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B.  Results

The proposed Al-based job portal was evaluated using a synthetic dataset consisting of 500 resumes and 50 job
descriptions across multiple technical domains. The system performance was analyzed by comparing it with a
traditional keyword-based resume matching approach.

The experimental results indicate that the Al-based resume matching system achieved a 25-30 The average resume
screening time was significantly re duced. While traditional systems required manual filtering and took several
minutes per resume, the proposed system processed and ranked resumes within 2—4 seconds per job posting, enabling
rapid candidate shortlisting.

The candidate ranking precision was observed to be high for top-ranked candidates. In most test cases, resumes ranked
within the top five positions achieved a similarity score greater than (.75, indicating strong alignment with job
requirements. This demonstrates the system’s effectiveness in identifying highly relevant candidates. Scalability
testing showed that the system maintained stable performance as the number of resumes increased.

The pro cessing time grew linearly with dataset size, confirming the suitability of the proposed approach for real-world
recruitment scenarios involving large applicant pools. Overall, the results validate that the Al-based job portal
outperforms traditional recruitment systems in terms of accu racy, efficiency, and scalability, making it a reliable
solution for intelligent resume matching and automated hiring support.

C. Discussion

The Al-based resume matching system achieved a quantified improvement of approximately 25-30% in matching
accuracy compared to traditional keyword-based systems. Experimental results show that the average resume
screening time was reduced from several minutes per resume to a few seconds.

X. CONCLUSION AND FUTURE WORK

A. Conclusion

This research presented an Al-based job portal designed to improve the effectiveness and efficiency of the recruitment
process through intelligent resume matching. By integrating Natural Language Processing and Machine Learning tech
niques, the proposed system overcomes the limitations of traditional keyword-based job portals and enables semantic
understanding of resumes and job descriptions.

Experimental evaluation demonstrated that the system significantly enhances matching accuracy, reduces resume
screen ing time, and provides reliable candidate ranking based on contextual relevance. The use of TF-IDF and
cosine similar ity ensures consistent and scalable performance, making the system suitable for handling large volumes
of job applications.

Overall, the proposed Al-driven recruitment framework of fers a practical and efficient solution for automated candidate
shortlisting and decision support. It has the potential to im prove hiring quality, reduce recruiter workload, and enhance
the overall job-matching experience for both employers and job seekers.

A. Future Work
* Integration of deep learning models (BERT)

* Bias detection and mitigation
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* Explainable Al for recruitment decisions

* Large-scale industry deployment
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