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Abstract: This intelligent resume analysis system harnesses large language models (LLMs) such as Gemini
and GPTs to revolutionize the undergraduate (UG) recruitment process. By accommodating diverse resume
formats like PDF and DOCX, the system employs natural language processing (NLP) and regular expressions
for effective data extraction and categorization. Beyond conventional parsing techniques, it integrates LLM-
driven assessments to evaluate and verify the skills mentioned in resumes, automating technical evaluations
for a more comprehensive candidate analysis. Additionally, the project investigates the feasibility of
leveraging Al for technical interviews, examining the potential advantages, challenges, and ethical
implications to ensure a fair and unbiased recruitment process.

Index Terms -  Large Language Models (LLMs), Natural Language Processing (NLP),Recruitment
Automation, Skill Assessment Bias Mitigation, Ethical Al in Hiring.

. INTRODUCTION

Acrtificial Intelligence (Al) is a branch of computer science focused on designing systems that can perform
tasks typically requiring human intelligence, such as learning, reasoning, problem-solving, perception, and
understanding language. Within Al, key areas include Machine Learning (ML), Deep Learning, Natural
Language Processing (NLP), Computer Vision, and Robotics.

A particularly transformative aspect of Al is the development of large language models (LLMSs). These
advanced systems are trained on enormous amounts of text data, enabling them to understand and generate
human-like language. By analyzing vast datasets, LLMs learn patterns, relationships between words, and even
subtle elements like humor or sarcasm. This allows them to generate coherent and contextually appropriate
responses, translate languages accurately, create engaging content, and provide informative answers. The
versatility of LLMs holds significant potential across many fields. They could personalize education, enhance
customer service, and support scientific research. Despite these benefits, challenges such as ethical
considerations and responsible use remain critical as Al continues to shape the future of communication,
creativity, and problem-solving.

OVERVIEW

Our project seeks to revolutionize the resume filtering and candidate evaluation process by harnessing the
advanced capabilities of Large Language Models (LLMs) and Natural Language Processing (NLP).
Traditional methods, often reliant on keyword matching, lack depth and can be manipulated by candidates,
leading to superficial assessments and potential biases in hiring decisions.

Using state-of-the-art LLMs like OpenAl's GPT-4, our system redefines how resumes are analyzed and
candidates are assessed. Upon uploading a resume, NLP extracts the text for the LLM to process, identifying
and interpreting the skills mentioned with remarkable accuracy. Unlike conventional keyword-based systems,
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this approach leverages the nuanced understanding of natural language offered by LLMs, providing a detailed
and comprehensive skills profile.
For each identified skill, the system dynamically generates coding interview-level questions tailored to
evaluate the candidate’s expertise in that area. These questions are specific and contextually relevant, moving
beyond generic assessments to deliver a personalized evaluation. The candidates’ responses are then analyzed
by the LLM, which provides feedback on their accuracy, quality, and problem-solving approach, leveraging
its deep understanding of coding concepts.
This innovative approach brings numerous advantages:

1. Accurate SKill Evaluation: Ensures a deeper understanding of a candidate’s technical abilities.

2. Efficient Screening: Accelerates the hiring process by automating and streamlining resume analysis.
3. Fair Assessments: Minimizes bias through objective and skill-focused evaluations.

By integrating cutting-edge LLM and NLP technologies, our project addresses the limitations of traditional
methods, paving the way for a more effective, unbiased, and insightful hiring process that genuinely reflects
candidates' technical proficiencies.

I1. RELATED WORK

[1] The process of identifying suitable candidates for an open position can be overwhelming, especially
when dealing with a large volume of applications. An automated "Resume Classification and Matching"
system can streamline this process by efficiently categorizing resumes using advanced classifiers based on
skills, experience, and industry relevance. Leveraging content-based recommendation techniques such as
cosine similarity and k-Nearest Neighbour’s (k-NN), the system ranks candidates by analysing the
alignment between their profiles and the job description. This approach ensures accurate shortlisting,
reduces manual effort, and provides fair and objective evaluation while significantly expediting decision-
making. By automating classification and ranking, the system enhances precision and efficiency in
recruitment, enabling quicker and more effective hiring processes.

[2] To address the complexities of the growing job market and the increasing volume of applications, our
project focuses on automating and enhancing the resume screening process. The unstructured nature of
resumes demands meticulous data extraction for effective skill-based evaluation. Our system automates
resume fetching, categorization, and extraction of critical information, aligning candidate profiles with job
descriptions for precise recommendations. Machine learning algorithms, such as logistic regression and
Gaussian Naive Bayes, classify resumes as satisfactory or unsatisfactory while providing suggestions for
improvements. Performance is assessed using metrics like accuracy, precision, recall, and F1 score, while
applicants’ skills are visualized through word clouds to offer a clear representation of their expertise. This
approach streamlines candidate screening, ensuring efficiency and accuracy in the hiring process.

[3] This paper proposes an Automated Resume Screening System to help recruiters manage large volumes
of job applications. It uses NLP techniques to extract and summarize relevant information from unstructured
resumes, including skills, experience, and education. The system processes this information through
methods like tokenization, stemming, lemmatization, parts of speech tagging, chunking, and named entity
recognition. In the second phase, a content-based recommendation system matches candidate resumes with
job descriptions using vectorization, TF-IDF weighting, and cosine similarity. Candidates are ranked based
on similarity scores, providing a more efficient and fair method for identifying suitable candidates.

[4] This study examines socio-linguistic bias in automated resume filtering algorithms and introduces a
novel method, fair-to-if, to address this issue. Using data from accounting and finance job applications
submitted by candidates from Chinese, Malaysian, and Indian backgrounds for positions in Singapore, the
research evaluates the fairness and accuracy of various algorithms. Findings reveal that standard if methods
disproportionately underrepresent Chinese resumes, indicating demographic bias. The proposed fair if
method, particularly with a sigmoid transformation, significantly enhances fairness while maintaining high
accuracy compared to traditional approaches. Visualizations demonstrate the effectiveness of fair if in
reducing demographic clustering and achieving more equitable resume selection across all groups. This
study highlights the critical need to mitigate socio-linguistic bias in automated hiring systems to ensure
fairness and equity in recruitment.
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[5] This paper presents an automated Resume Screening System designed to improve recruitment efficiency
through content-based recommendation techniques. The system utilizes TF-IDF vectorization, TF-IDF
weighting, cosine similarity, and the k-Nearest Neighbour’s (k-NN) algorithm to parse resumes, match them
with job descriptions, and rank candidates based on relevance. Experimental results demonstrate strong
performance, achieving an average parsing accuracy of 85% and ranking accuracy of 92%. By automating
the resume screening process, the system addresses the inefficiencies of manual screening and ensures the
most qualified candidates are identified effectively. Future enhancements may include incorporating social
behaviour data and collaborative filtering for more refined recommendations.

1. EXISTING SYSTEM

Traditional resume filtering methods primarily rely on keyword matching, which offers only a surface-level
understanding of a candidate's qualifications. Candidates often manipulate their resumes by including
keywords from job descriptions, sometimes exaggerating or fabricating skills and experiences. While this
tactic might help bypass automated filters, it typically fails during human review, where genuine qualifications
are assessed. This outdated approach lacks the depth required to evaluate a candidate’s true technical
proficiency, offering no contextual insight into their capabilities.
As organizations increasingly seek candidates with diverse and nuanced skills, these traditional systems fall
short. While keyword-based filtering may quickly identify certain terms, it cannot account for the relevance,
authenticity, or depth of the mentioned skills. Consequently, companies face significant challenges in finding
truly qualified candidates amidst a flood of applications.
Disadvantages
Resume Overload:
Companies are often overwhelmed by a massive influx of resumes, with hundreds or thousands of
applications per job. This volume makes it extremely difficult to identify the most suitable candidates
efficiently.

Misrepresentation of SKills :
Candidates may exaggerate or falsify qualifications to match desired keywords, passing automated filters
but ultimately failing in human reviews. This creates inefficiencies and wastes time for recruiters.

Missed Opportunities:

Exceptional candidates with genuine talent may be overlooked because their resumes don't match
keyword filters. This "hidden talent"” issue results in missed opportunities for both the candidate and the
employer.

Inefficient Technical Screening:

The traditional recruitment process involves tedious technical evaluations, often relying on embellished
resumes and lengthy interviews. This time-intensive process risks failing to identify the best fit, while
consuming significant resources.

IV. PROPOSED SYSTEM

To overcome the challenges of traditional resume filtering and candidate evaluation, we propose an
advanced solution powered by Artificial Intelligence (Al) and Large Language Models (LLMs). This
system shifts the focus from keyword matching to a comprehensive and dynamic assessment of candidates.
By evaluating problem-solving abilities, coding style, and overall technical proficiency, the proposed
system provides a more accurate reflection of a candidate’s true capabilities.

Leveraging state-of-the-art technologies like OpenAI’s GPT and platforms like Gemini, our approach
automates the technical interview stage, offering robust and standardized evaluations. This not only
accelerates the hiring process but also enhances objectivity and ensures that only the most qualified
candidates advance. With Al at its core, the system eliminates inefficiencies and biases inherent in
traditional methods, fostering a recruitment process that is both efficient and insightful.
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Advantages of the Proposed System

e Smart Shortlisting:
Al and LLMs analyse candidates’ technical skills beyond simple keyword matching, providing a
nuanced and accurate assessment of their proficiencies.

e Al-Powered Interviewing:
The integration of LLMs in technical evaluations automates candidate assessments, reducing the
time and effort required while maintaining high accuracy in skill evaluation.

e Data-Driven Decision Making:
Comprehensive reports generated by the system offer actionable insights, empowering recruiters to
make well-informed decisions during the hiring process.

e User-Friendly Interface:
The platform is designed with an intuitive interface that seamlessly integrates with existing
recruitment systems, ensuring easy adoption and a smooth user experience for HR professionals.

V. SYSTEM ARCHITECTURE

System Architecture: A Framework for Recruitment Platform Development
System architecture provides a structured framework that outlines software components, their relationships,
and attributes. It serves as a foundational blueprint for designing and developing systems that meet technical
and operational requirements while ensuring performance, security, and scalability. This architecture defines
key elements such as components, interfaces, data flows, modules, sub-systems, databases, and security
mechanisms like access controls and encryption. Scalability is achieved through both horizontal and vertical
scaling, reliability is ensured via redundancy and fault-tolerant mechanisms, and maintainability is supported
by modular design and thorough documentation.
For a recruitment platform, the architecture incorporates multiple layers, each addressing specific functions
and requirements. These layers collaborate to deliver a seamless, secure, and efficient end-to-end system.
Below is an overview of the major layers and their responsibilities:
1. Presentation Layer
The Presentation Layer serves as the system's user interface, enabling interaction with the platform.

e Web Interface: Allows users to upload resumes and submit interview questions.

e Mobile Interface: Provides recruiters and candidates access to platform features through mobile
devices.

2. Business Logic Layer
This layer manages core operational services, ensuring streamlined recruitment processes:
o Candidate Management Service: Handles candidate profiles and application data.

« Interview Scheduling Service: Manages the logistics of interview scheduling for optimal efficiency.

e Technical Interview Simulation Service: Utilizes artificial intelligence to generate interview
questions and conduct assessments.

« Evaluation and Reporting Service: Analyzes assessment results to deliver actionable insights.

3. External Systems Layer
This layer facilitates integration with third-party tools and services, expanding platform capabilities:
e Connects to Applicant Tracking Systems (ATS) for seamless recruitment workflows.

o Integrates with Third-Party APIs to enhance functionality.

4. Application Layer
The Application Layer forms the core of the system, hosting central functionalities:
« Manages candidate and interview-related processes.

o Employs Al technologies for conducting technical interviews and evaluating candidates.
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5. Data Access Layer
This layer ensures effective management of system data:
o Facilitates efficient data storage and retrieval.

« Upholds data integrity and security standards.
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Figure 1:System Architecture

6. Security Layer
Dedicated to safeguarding platform access and protecting sensitive information:
« Implements robust access controls.

« Enforces data encryption protocols to ensure confidentiality.

7. Infrastructure Layer
The Infrastructure Layer provides the foundational resources for system deployment and scalability:
o Ensures reliable deployment environments.

e Supports scaling to meet increased demand and provides mechanisms for ongoing maintenance.

This multi-layered architecture integrates diverse functionalities into a cohesive system. The Presentation
Layer focuses on user interaction, while the Business Logic Layer handles essential services such as candidate
management and interview simulations. External integrations through the External Systems Layer enhance
versatility, and the Application Layer leverages Al for advanced evaluation. Data security is prioritized in the
Security Layer, with the Infrastructure Layer supporting scalability and robustness. Together, these layers
create a scalable, secure, and efficient framework for a comprehensive recruitment platform.

VI. METHODOLOGY

The project operates by streamlining the recruitment process through an automated system that leverages
advanced technologies. Candidates begin by uploading their resumes via a user-friendly web or mobile
interface, where the system processes and securely stores the files in a database. Using Natural Language
Processing (NLP) techniques, the system analyses the resumes to extract relevant skills, which are then
stored for further processing. Based on these extracted skills, a Large Language Model (LLM) generates
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customized coding interview questions designed to assess the candidate's proficiency in specific areas.
These questions are presented to candidates through an interactive test interface, where they submit their
answers. The system evaluates these responses using the LLM, which analyses their accuracy, quality, and
depth, and generates detailed feedback alongside performance scores. The results are compiled into
comprehensive reports, which recruiters can access through a dashboard. These reports provide insights
into each candidate’s strengths, weaknesses, and overall suitability for the role. The system also integrates
seamlessly with external tools like Applicant Tracking Systems (ATS), allowing recruiters to make data-
driven decisions and manage candidate progression efficiently. This automated approach ensures a fair,
unbiased, and efficient evaluation process, significantly reducing the time and effort involved in traditional
recruitment workflows.

VII.CONCLUSION

The development of our Automated Resume Screening System, powered by advanced Artificial
Intelligence (Al) and Natural Language Processing (NLP) technologies, marks a transformative
advancement in recruitment processes. This system automates the extraction of skills from resumes and
generates personalized interview questions, significantly reducing the time and effort required for
identifying suitable candidates. Through the integration of technical interview simulations, it ensures an
objective, fair, and efficient evaluation process, minimizing human error and bias while enhancing the
precision of candidate selection. Furthermore, the system provides detailed feedback and performance
scores, enabling candidates to understand their strengths and areas for improvement, fostering their
professional growth. This comprehensive solution not only optimizes recruiter efficiency by saving time
and resources but also contributes to a more effective and equitable hiring process. With plans to incorporate
additional features such as social behaviour analysis and collaborative filtering, the system is poised to
achieve even greater accuracy and impact in the future, revolutionizing talent acquisition and management
strategies across organizations.
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