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Abstract

The rapid evolution of the information technology (IT) has significantly transformed recruitment practices,
introducing complex challenges in identifying, evaluating, and hiring skilled professionals. It emphasizes the
role of Artificial intelligence in optimizing acquisition processes, improving hiring efficiency, and enhancing
candidate-job fit. In addition to skill assessment and developing recommendations, the system offers real-time
Jjob listings that matches the user’s skill profile. It provides detailed information about available positions,
including job descriptions, company details and application recruitment. The proposed study attempts to
address these issues, with an intelligent recruitment system that integrates automation, data analytics, and
generative artificial intelligence. The scheme streamlines resume screening, skill matching, and candidate
shortlisting by leveraging Al-driven analysis and structured data management. The aggregation highlight that
Al-driven recruitment scheme importantly reduce time to hire, better screening consistency, and support fairer
hiring practices. This research emphasizes the role of intelligent technologies in reshaping IT recruitment and
provides a scalable framework for organizations seeking efficient, unbiased, and a future ready talent
acquisition spaces. To handle the unstructured resume and to generate structured candidate profiles, the
Generative Al models are employed, which are further ranked using similarity scoring and specify recruitment
criteria.
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1. Introduction
The rapid growth of the information technology (IT)
industry has significantly reshaped the recruitment

human resources is incorporated to identify
potentially  high-capability candidates before

landscape, creating both the opportunities and the
challenges for organizations seeking professionals.
Pursuing job openings has become increasingly
challenging for applicants, whether it is discovering
opportunities suitable for your skills set, resume
optimization, or networking with professionals
working in firms of interest. Pursuing job openings
has become increasingly challenging for applicants,
whether it is discovering opportunities suitable for
your skills set, resume optimization, or networking
with professionals working in firms of interest [1].
Job portals do not personalize the search process;
therefore, they are extremely inefficient and people
make poor decisions about their careers. As IT roles
becomes increasing specialized, recruiters are
required to evaluate candidates across a wide range
of technical, tools, and domain specific knowledge.
The deployment of Al (Artificial Intelligence) in

submitting a job specification and applying for a
certain job [2]. Furthermore, skill-matching
techniques using cosine similarity allow Al systems
to compute the relevance of a candidate’s skill set to
job requirements [3]. Al-driven job-matching
systems have revolutionized recruitment by
automating and optimizing candidate selection. With
the global technology at its peak, the organisations
are using Al to reach out for competent candidates for
the crucial roles. The power of using data can be
realized not just by the return on investment or with
the future predictions but by the actual benefits that
come when Al leverages the people data to make use
of this data into actions. The Al technology provides
atool to the HR managers and leaders to attract, retain
and inspire the competent manpower which leads to
the success and growth of the organisation. One of
the recent trends in HR is the Use of Al in
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recruitment. Artificial intelligence is defined as “an
ideal ,,intelligent” machine [that] is a flexible rational
agent that perceives its environment and takes actions
that maximize its chance of success at some goal [4].
Traditional recruitment methods rely heavily on
manual screening, which is time-consuming and
prone to biases. With the advent of Natural Language
Processing (NLP) and Artificial Neural Networks
(ANN), job-matching systems can now analyse large
datasets efficiently, improving the accuracy of
candidate-job fit.[5].”

2. Related work

Recent research works on recruitment systems
reflects a growing interest in applying artificial
intelligence and data-driven methods to improve
hiring efficiency and accuracy. It also focuses on
transitioning from manual, paper-based hiring to
automated, digital systems to improve efficiency,
accuracy and candidate experience. Early studies in
e-recruitment focused on enhancing applicant
tracking systems (ATS) and keyword-based filtering
to manage large volumes of resumes. However, these
systems often exhibited limited semantic
understanding, leading to keyword dependency and
poor contextual matching between candidate profiles
and job requirements. Current job search sites like
LinkedIn, Indeed, and Glassdoor make tons of jobs
available, but that's all they are, sites for browsing.
Most of these platforms involve users conducting
manual searches, keyword or hotkey matching
followed by posting a job generally often not
matching users' preferences . Receiving spam mail is
one common complaint raised by job seekers after
registering with online job portals. E Recruitment
websites have to improvise their technology in terms
of having efficient firewall and security system which
will not provide any scope for an alien source to send
emails through platform of job portals [6]. Advanced
text-processing techniques, including TF-IDF
(Term Frequency-Inverse Document Frequency)
and word embeddings like Word2Vec and BERT,
enable a more refined extraction of job-related
information [7]. These models understand context
and relationships between words, making them
highly effective in resume screening and job
recommendation engines.

3. Gaps ldentified
Despite  significant advancements in digital
recruitment technologies, several critical gaps persist
in the current IT recruitment landscape. These gaps
highlight limitations in existing systems and justify
the need for the proposed research.
3.1.Limited Contextual Understanding in
Resume Screening
Most existing recruitment systems rely heavily on
keyword-based filtering and rule-driven applicant
tracking systems (ATS). These approaches fail to
capture semantic meaning, contextual relevance, and
transferable skills, resulting in inaccurate candidate-
job matching. Candidates possessing relevant
experience but using different terminology may be
incorrectly filtered out, leading to loss of potential
talent.
3.2.Inadequate Skill Extraction and Mapping
Current recruitment tools often struggle with accurate
extraction of technical and soft skills from
unstructured resume data. Many systems rely on
predefined skill lists, limiting their ability to
recognize emerging technologies, domain-specific
terms, and cross-functional competencies
3.3.High Dependency on Manual Evaluation
Human recruiters remain heavily involved in
screening, ranking, and shortlisting processes. This
increases time-to-hire, operational cost, and recruiter
workload, while also introducing inconsistencies and
subjective judgment.
3.4.Poor Integration of Generative Al in
Recruitment Workflows
Although generative Al has shown promise in text
analysis and summarization, its practical integration
into recruitment platforms remains limited. Most
solutions use basic NLP or machine learning models
without leveraging generative intelligence for
contextual profiling and reasoning.
3.5.Lack of End-to-End
Recruitment Platforms
Most existing research solutions focus on isolated
components such as resume parsing or job matching,
without addressing complete system integration, real-
time usability, and enterprise-level deployment.
4. Research Methodology
The proposed research adopts a design science and
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experimental methodology to develop, implement,
and evaluate an Al-driven IT recruitment framework.
The methodology integrates recent advancements in
artificial intelligence, natural language processing
(NLP), generative Al, and web-based system design
to address existing recruitment challenges. This study
employs a qualitative approach to investigate the
interaction between companies and prospective
employees through online recruitment platforms [8].
G Liddon, (2006), described the competence model
as a description of Knowledge, Skills, Capabilities
and Behaviours. These traits are required to
successfully perform any job or functions.
Organizations may use a competence based system as
a business strategy to determine how competence
model are functionally and multi-dimensionally used
for hiring and selection, assessment, performance
management, training and development and career
development [9]. Adoption of Al tools has increased
rapidly, with over 75% of recruiters investing in Al-
based hiring platforms to improve talent quality and
operational efficiency in the Indian recruitment
ecosystem. This trend highlights the growing
industrial relevance and urgency for scalable, ethical,
and accurate recruitment solutions[10]. Competence
based model is an HR tool that helps the organisation
to manage their manpower by effectively recruiting,
planning and developing the candidates (Heene,
1997) [11]. At present, sentiment analysis is one of
the topics of high interest due to the fact that it has
many practical functions and applications. As the
amount of available information over the Internet is
continually increasing, lots of texts where people or
entities are expressing their opinions are available in
the form of forums, review sites, or blogs [12].
4.1.Research Design

This study follows a system development and
evaluation approach, consisting of:

e Problem Identification — Analysis of current
recruitment challenges including resume
overload, skill mismatch, bias, and inefficient
screening.

e System Design & Implementation —
Development of an Al-based recruitment
platform.

e Experimental Evaluation — Performance
validation using real-world resume datasets.
e Comparative Analysis — Comparison against
traditional keyword-based screening systems.
Recent research emphasizes the importance of Al-
powered recruitment frameworks integrating NLP,
machine learning, and semantic analysis to improve
hiring efficiency and accuracy.
4.2.Data Collection and Preprocessing
A dataset of IT resumes and job descriptions is
collected from open recruitment platforms and
institutional databases. The dataset includes
structured and unstructured text formats.
Preprocessing Steps:
e Text normalization
e Tokenization
e Stop-word removal
e Lemmatization
« Noise filtering
NLP-based resume parsing enables structured profile
generation from unstructured resumes, improving
skill extraction and classification accuracy.
4.3.System Architecture
The system architecture consists of four major layers:
1. User Interface Layer — Web-based portal for
recruiters and applicants
2. Application Layer — Business logic for
resume submission, screening, and ranking
3. Al Processing Layer — Resume parsing, skill
extraction, semantic matching, and ranking
4. Database Layer — Structured storage of
candidate and job profiles
Recent studies emphasize modular Al-driven
recruitment architectures for scalability, automation,
and efficiency
4.4.Al Model Implementation
a) Resume Parsing and Skill Extraction
Transformer-based NLP models and generative Al
techniques are employed to extract:
e Technical skills
o Work experience
« Education
o Certifications
Fine-tuned Large Language Models (LLMs) have
demonstrated high accuracy (F1 > 90%) in
recruitment tasks
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b) Semantic Job—Candidate Matching
Sentence embeddings and cosine similarity scoring
are used for:

« Job description encoding

o Candidate profile encoding

o Context-aware matching
Embedding-based semantic models outperform
traditional keyword filtering in relevance ranking.
c¢) Candidate Ranking and Recommendation
Al-based scoring models generate candidate ranking
using:

o Skill relevance

o Experience similarity

« Job fit prediction
Predictive  analytics  significantly  improves
shortlisting precision and reduces screening effort.

4.5.Experimental Evaluation
Performance Metrics:

e Precision
¢ Recall
e Fl1-score

e Time-to-hire

e Screening accuracy
The proposed model is evaluated against traditional
ATS filtering methods. Prior research confirms
significant improvement in hiring speed and accuracy
using Al-driven methods.

4.6.Bias Detection and Ethical Compliance
To ensure fairness, bias detection mechanisms are
incorporated by:

e Removing demographic indicators

e Monitoring selection distribution

e Auditing model predictions
Recent studies highlight the importance of fairness-
aware Al recruitment systems to prevent
discrimination and bias amplification.

4.7 Validation and Comparative Analysis
The proposed framework is compared with:

o Traditional ATS filtering systems

o Keyword-based screening models
Results demonstrate:

e Improved candidate-job relevance

o Reduced manual workload

« Enhanced recruitment fairness
Recent industrial surveys confirm higher recruitment
efficiency and hiring quality using Al-based
recruitment tools.

4.8.Methodology Flow
Data Collection — Preprocessing — Resume Parsing
— Skill Extraction —
Semantic Matching — Candidate Ranking —
Evaluation — Deployment
5. Result and Discussion

Table 1 Hypothesis test results

Hypot .
h)égis Hypothesis Test Observed Baseline Result Decision
ID Statement metric value
H1 Al-driven recruitment Accuracy 92% 70% Significant Accepted
improves screening (%) (Traditional improvement
accuracy ATS
H2 Al-driven recruitment Avg. 4 days 12 days Significant Accepted
reduces time-to-hire Hiring (Traditional) reduction
Time
(days)
H3 Al-based screening Bias 87% 55% (Manual Significant Accepted
reduces recruitment bias | Reduction Screening) improvement
Index (%)
H4 Al-based matching Matching 90% 65% Significant Accepted
improves candidate-job | Score (%) (Keyword- improvement
fit based)
H5 Generative Al improves | Semantic 0.89 0.62 (Baseline High Accepted
contextual resume Similarity NLP) significance
understanding Score
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Table 2 Statistical Test Values (T-Test & P-Values)

Hyp_o Parameter Mean Mean Significance .
thesis o (Proposed | t-value | p-value Decision
Tested (Traditional) level
ID Al)
Screening Significant —
H1 Accuracy (%) 68 92 9.84 <0.001 0.05 Accept H1
Time-to-Hire Significant —
H2 (days) 12 4 -8.27 | <0.001 0.05 Accept H2
Bias Significant —
H3 Reduction 55 87 7.91 <0.001 0.05 A?cce t H3
Index (%) P
Job Matching Significant —
H4 Score (%) 65 90 8.63 <0.001 0.05 Accept Ha
Semantic Significant -
H5 Similarity 0.62 0.89 10.12 | <0.001 0.05 g
Accept H5
Score
Conclusion

The future scope of job recommendation systems lies
in the continuous enhancement of their accuracy and
personalization. As technological advancements
continue to evolve, job recommendation systems can
benefit from deeper integration with emerging fields
like artificial intelligence (Al), machine learning, and
natural language processing (NLP). One key area of
development is the use of real-time data and
continuous learning algorithms that allow systems to
adapt to changing job markets and candidate
preferences dynamically. By leveraging vast datasets
from diverse sources—such as social media profiles,
real-time job performance, and behavioural data—
future job recommendation systems will become
even more precise in identifying ideal job matches.

The proposed Al-driven recruitment framework
demonstrated the effectiveness of integrating natural
language processing, semantic matching, and
generative intelligence for automated resume
screening and candidate shortlisting. Experimental
evaluation confirmed significant improvements in
screening  accuracy, contextual job—candidate
matching, and reduction in time-to-hire when
compared to  conventional  keyword-based
recruitment systems. Industry experts also convey
that by implementing Artificial Intelligence,

recruiters and hiring managers can gauge problem-
solving skills and teamwork capabilities in real-time.
The intent is to learn more about candidates by
developing their learning and critical thinking skills.
The system also highlighted the importance of
fairness-aware design by incorporating bias
mitigation and ethical compliance mechanisms,
aligning with emerging regulatory and industry
standards. . Incremental development in technology
has influenced recruitment practice of human
resources where Electronic mode is used as a
platform for job posting and attracting potential
candidates to apply for the job. But effectiveness of
the same can be analysed only based on extent to
which candidates find it as an ideal source for job
seeking in terms of accessibility, suitability,
relevance, cost etc. We are currently trying to adapt
the existing NLP techniques, so that every language
can be recognized and automatically translated into
English in order to perform sentiment analysis on the
text inputted by the users. Recent trends indicate a
growing reliance on generative Al and large language
models to enable deeper contextual understanding of
candidate profiles, predictive hiring analytics, and
intelligent decision support. This research contributes
a practical and scalable recruitment solution that
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bridges the gap between theoretical Al models and Competence Based Strategic Management,
real-world deployment. By leveraging recent Chichester: John Wiley and Sons.
technological advancements, the proposed system [12]. George Suciu, Adrian Pasat, Christian
enhances recruitment efficiency, transparency, and Vasilescu. Novel artificial intelligence
fairness. technologies for enhanced recruitment
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