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Abstract: Artificial Intelligence (Al) has increasingly been adopted to automate various stages of the recruitment lifecycle; however,
most existing recruitment systems concentrate on isolated tasks such as resume screening, keyword-based applicant filtering, or
chatbot-assisted interviews. Very few systems provide an integrated framework that combines resume understanding, adaptive
interview generation, semantic answer evaluation, and analytical reporting within a unified recruitment workflow. This paper
presents the design, implementation, and experimental evaluation of an Al Powered Smart Interviewer that assists recruiters during
the preliminary technical screening process. The proposed framework integrates hybrid resume parsing, contextual skill extraction,
experience-aware interview question generation, voice-enabled interview interaction, semantic response evaluation using Sentence-
BERT embeddings, and automated recruiter-oriented analytics. Unlike conventional Applicant Tracking Systems that rely primarily
on lexical keyword matching, the proposed framework analyzes candidate profiles contextually and dynamically generates
interview questions based on detected technical competencies, professional experience, and inferred job roles. Candidate responses
are evaluated using semantic similarity measures rather than exact keyword matching, enabling more consistent assessment of
technically equivalent answers expressed in different linguistic forms. The framework further generates structured analytical reports
containing skill-wise performance, semantic evaluation scores, interview completion statistics, recommendation levels, and
response-source analytics. A prototype implementation was developed using Python, Flask, Streamlit, and Natural Language
Processing libraries. Experimental evaluation was conducted using resumes collected from multiple technical domains, including
software development, software testing, business analysis, CRM consulting, ERP implementation, and API testing. The results
demonstrate that the proposed framework can automate significant portions of the preliminary recruitment process while producing
structured evaluation reports that support consistent and objective decision-making. The study also discusses the practical
applicability, current limitations, and future research opportunities for Al-assisted recruitment systems.

1. INTRODUCTION

Hospital Recruitment has evolved considerably over the last decade due to the rapid expansion of online job portals, professional
networking platforms, and digital recruitment ecosystems. Organizations frequently receive hundreds or even thousands of
applications for a single vacancy, making manual resume screening and preliminary interviews increasingly time-consuming and
resource-intensive. Human recruiters must evaluate diverse candidate profiles while maintaining fairness, consistency, and
technical accuracy, which becomes particularly challenging during large-scale hiring campaigns.

Most organizations currently employ Applicant Tracking Systems (ATS) to reduce manual effort during resume screening.
Although these systems improve operational efficiency, they primarily depend on keyword-based matching techniques that
frequently overlook the contextual relationships among candidate skills, work experience, certifications, and domain expertise.
Consequently, candidates possessing equivalent technical knowledge but using different terminology within their resumes may
receive significantly different rankings. Furthermore, existing ATS platforms generally stop after resume filtering and do not
provide intelligent support for subsequent interview stages.

Recent advances in Artificial Intelligence, Natural Language Processing (NLP), transformer-based language models, and semantic
embedding techniques have created new opportunities for intelligent recruitment assistance. Modern Al models are capable of
extracting structured knowledge from unstructured documents, understanding contextual relationships between technical concepts,
generating adaptive interview questions, and evaluating natural language responses using semantic similarity rather than lexical
matching. These capabilities provide an opportunity to redesign preliminary recruitment workflows to become more scalable,
objective, and data-driven.

Several commercial recruitment platforms have introduced conversational chatbots and automated screening assistants. However,
many of these solutions remain task-specific and primarily focus on resume filtering or scripted candidate interactions. Few systems
provide an integrated pipeline capable of combining hybrid resume parsing, contextual skill normalization, experience-aware
interview generation, semantic evaluation, voice-enabled interviews, and recruiter-oriented analytical reporting. Consequently,
recruiters still rely heavily on manual interpretation when assessing candidate suitability.

This research addresses these limitations by developing an Al Powered Smart Interviewer that integrates multiple recruitment stages
into a unified framework. The proposed system begins by processing candidate resumes using a hybrid parsing strategy that
combines library-based extraction with custom fallback techniques to improve robustness across different resume formats. The
extracted profile is subsequently analyzed to identify canonical technical skills, estimate professional experience, and infer
candidate roles. Based on this structured profile, the interview generation engine dynamically selects role-relevant technical and
behavioral questions with difficulty levels adapted to the candidate's experience.

The proposed framework further incorporates a voice-enabled interview interface that supports speech synthesis for question
delivery and speech recognition for capturing candidate responses. Instead of evaluating answers through keyword matching, the
system applies Sentence-BERT embeddings and cosine similarity to measure semantic correspondence between candidate
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responses and curated reference answers. Finally, a report generation module produces structured recruiter-oriented analytics
including skill-wise performance, semantic scores, interview completion statistics, response-source analysis, and recommendation
categories.

The primary contribution of this work is not the introduction of a new machine learning algorithm but the development and
evaluation of a modular Al-assisted recruitment framework that demonstrates how multiple established Al techniques can be
integrated into a practical interview automation pipeline. By emphasizing analytical reporting and semantic evaluation rather than
simple automation, the proposed framework contributes toward more structured and explainable preliminary recruitment processes.

2. NEED OF THE STUDY.

The rapid growth of online recruitment platforms has significantly increased the number of job applications received by
organizations for every advertised position. Human Resource (HR) teams and technical recruiters often spend considerable time
manually reviewing resumes, shortlisting candidates, preparing interview questions, conducting preliminary interviews, and
documenting candidate performance. This manual recruitment process is not only time-consuming but also susceptible to
inconsistencies arising from differences in interviewer experience, evaluation criteria, and subjective judgment. As organizations
continue to expand their hiring activities, there is an increasing need for intelligent systems that can assist recruiters by automating
repetitive tasks while maintaining fairness, consistency, and efficiency throughout the recruitment process.

Although Applicant Tracking Systems (ATS) have simplified resume collection and keyword-based filtering, they primarily rely
on lexical matching techniques that often fail to understand the contextual meaning of candidate skills and professional experience.
Candidates possessing equivalent technical knowledge may describe their expertise using different terminology, resulting in
inaccurate candidate ranking or rejection despite being technically suitable for the role. Furthermore, most existing recruitment
systems focus only on resume screening and provide limited support for subsequent interview stages such as adaptive question
generation, candidate interaction, response evaluation, and structured performance reporting.

Recent advancements in Artificial Intelligence (Al), Natural Language Processing (NLP), semantic language models, and
transformer-based architectures provide an opportunity to overcome these limitations. Al-assisted recruitment systems can analyze
unstructured resume content, identify technical competencies, infer candidate roles, generate contextual interview questions, and
evaluate responses based on semantic understanding rather than exact keyword matching. Such capabilities can improve the
consistency and objectivity of preliminary technical interviews while reducing the workload of recruiters.

The need for the present study arises from the absence of an integrated recruitment framework that combines resume intelligence,
adaptive interview generation, semantic answer evaluation, voice-enabled interaction, and recruiter-oriented analytics within a
single platform. Most existing solutions perform one or two of these tasks independently, requiring recruiters to manually coordinate
different tools and interpret fragmented outputs. There remains a significant requirement for a unified system capable of supporting
the entire preliminary recruitment workflow while producing meaningful analytical reports for decision-making.

The proposed Al Powered Smart Interviewer addresses this requirement by integrating hybrid resume parsing, contextual skill
extraction, experience-aware interview generation, voice-assisted candidate interaction, Sentence-BERT-based semantic
evaluation, and automated report generation into a single modular framework. Rather than replacing human recruiters, the proposed
system serves as an intelligent recruitment assistant that automates repetitive screening activities and provides structured analytical
insights to support more informed hiring decisions.

The significance of this study extends beyond academic research. Educational institutions, recruitment agencies, startup
organizations, and enterprise HR departments can benefit from Al-assisted interview systems that reduce manual effort, improve
evaluation consistency, and accelerate the initial stages of recruitment. The proposed framework also establishes a foundation for
future research in intelligent recruitment analytics, explainable Al-assisted hiring, and adaptive interview systems capable of
supporting large-scale recruitment processes.

2.1 Population and Sample

The target population for this study consists of job applicants participating in preliminary technical recruitment processes
across software and information technology domains. Since the objective of the proposed framework is to automate the initial stages
of candidate screening, the study focuses on resumes and interview responses representing common IT-related job roles, including
software developers, software testing professionals, business analysts, CRM consultants, ERP consultants, cloud engineers, API
testing specialists, and data-oriented technical professionals.

The experimental sample comprises candidate resumes collected from publicly available resume repositories, sample
resumes created for experimental validation, and anonymized resumes representing different experience levels and technical
backgrounds. The selected sample intentionally includes resumes with varying formats, writing styles, section organizations, and
professional profiles to evaluate the robustness of the hybrid resume parsing module under realistic conditions. This diversity
enables the study to assess the system's ability to process both structured and unstructured resume formats while maintaining reliable
extraction of candidate information.

Each sampled resume is processed through the complete recruitment workflow, beginning with resume parsing and ending
with automated interview report generation. Candidate interviews are conducted using the proposed Al Powered Smart Interviewer,
and the resulting evaluation reports form the basis for the analytical observations presented in this research.

Note for your actual submission: Replace the above with actual numbers once available, for example: "The experimental dataset
consisted of 52 resumes collected from six technical domains and 52 completed interview sessions.” Using real sample sizes will
significantly strengthen the paper.

2.2 Data and Sources of Data

The research utilizes both primary and secondary data sources to evaluate the effectiveness of the proposed recruitment
framework.

The primary data consist of candidate resumes, interview transcripts, semantic evaluation scores, and analytical reports generated
by the implemented Al Powered Smart Interviewer. During each experimental interview, the system records candidate profile
information extracted from resumes, generated interview questions, candidate responses, semantic similarity scores, overall
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interview ratings, and recommendation categories. These outputs provide quantitative and qualitative evidence for evaluating the
performance of the proposed framework.

Secondary data include publicly available technical skill dictionaries, interview question repositories, Natural Language
Processing resources, and benchmark language models used during system development. Technical skills are normalized using
predefined skill taxonomies, while interview questions are organized according to technical domains and professional experience
levels. The semantic evaluation module employs the pre-trained Sentence-BERT language model to compute contextual similarity
between candidate responses and reference answers. Additional linguistic resources, including SpaCy language models and PDF
processing libraries, support resume analysis and information extraction.

The generated interview reports are subsequently analyzed to evaluate resume parsing quality, interview relevance,
semantic scoring behaviour, recruiter-oriented analytics, and overall system effectiveness. Combining multiple data sources enables
a comprehensive evaluation of the proposed recruitment framework across different technical domains and candidate profiles.

2.3 Theoretical Framework

The proposed Al Powered Smart Interviewer is founded on the integration of several established theoretical concepts from

Artificial Intelligence, Natural Language Processing, semantic representation learning, and recruitment analytics. The framework
does not rely on a single algorithm but instead combines multiple complementary techniques to support the complete recruitment
workflow.
The first stage of the framework is based on Natural Language Processing (NLP), which enables the extraction of structured
information from unstructured resume documents. Resume parsing employs Named Entity Recognition (NER), rule-based
information extraction, and document preprocessing techniques to identify candidate attributes such as technical skills, educational
qualifications, work experience, certifications, and professional summaries. These extracted entities are normalized to produce a
consistent candidate profile regardless of resume formatting differences.

The second stage utilizes the concept of adaptive knowledge-based question generation, where interview questions are
selected according to the candidate's identified technical competencies and years of professional experience. Rather than presenting
a fixed questionnaire, the interview engine dynamically selects questions from a structured repository based on inferred job roles
and detected technical skills. This adaptive mechanism improves interview relevance while reducing unnecessary or repetitive
questioning.

The third stage is based on semantic representation learning using Sentence-BERT embeddings. Instead of comparing
candidate responses through simple keyword matching, the framework transforms both candidate responses and reference answers
into dense semantic vectors. Cosine similarity between these vector representations provides an estimate of conceptual similarity,
enabling technically correct responses to receive comparable scores even when expressed using different wording or sentence
structures. This semantic evaluation approach improves consistency and reduces dependence on lexical overlap.

The final stage incorporates recruitment analytics as the decision-support component of the framework. Information generated
during resume parsing, interview generation, and semantic evaluation is integrated into structured recruiter reports containing skill-
wise performance summaries, interview completion statistics, semantic evaluation scores, recommendation categories, and overall
candidate ratings. These analytical reports support recruiters by providing transparent and evidence-based assessments rather than
isolated numerical scores.

Figurel illustrates the theoretical framework adopted in this study, demonstrating the interaction between resume intelligence,
adaptive interview generation, semantic evaluation, and recruiter analytics throughout the proposed recruitment pipeline.

Figure 1. Theoretical Framework of the Proposed Al Powered Smart Interviewer
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3. RESEARCH METHODOLOGY

The present research adopts a design science and experimental research methodology to develop, implement, and evaluate an Al-
assisted recruitment framework for automating preliminary technical interviews. The study integrates software engineering
principles with Natural Language Processing (NLP), semantic language models, and intelligent decision-support techniques to
construct a modular recruitment system capable of performing resume parsing, adaptive interview generation, semantic answer
evaluation, and recruiter-oriented analytics.

Unlike conventional software development studies that primarily focus on implementation, this research evaluates the proposed
framework through an end-to-end experimental workflow. Each module is validated individually before assessing the complete
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recruitment pipeline under realistic interview conditions. The methodology emphasizes practical applicability, modular system
design, analytical evaluation, and reproducibility of experimental results.

The research methodology consists of dataset preparation, candidate profile analysis, adaptive interview generation, semantic
evaluation, and analytical report generation.

3.1 Research Design

The research follows an experimental prototype-based design, where the proposed Al Powered Smart Interviewer is
developed as a functional software system and evaluated using multiple candidate profiles. The research process consists of five
sequential phases: system design, implementation, experimental validation, analytical evaluation, and performance assessment.
The first phase focuses on designing the overall architecture and identifying the functional modules required for recruitment
automation. During the implementation phase, each module—including resume parsing, skill extraction, interview generation,
semantic evaluation, and report generation—is developed and tested independently before system integration.

Following implementation, experimental interviews are conducted using candidate resumes representing different
technical domains. The generated reports are analyzed to evaluate system performance and validate the proposed framework against
predefined evaluation criteria.

This research follows a quantitative experimental methodology where system-generated outputs are analyzed using
performance metrics and comparative evaluation techniques.

3.2 System Architecture

The proposed Al Powered Smart Interviewer follows a modular layered architecture consisting of six major functional
components: Resume Processing Layer, Candidate Intelligence Layer, Interview Generation Layer, Voice Interaction Layer,
Semantic Evaluation Layer, and Recruitment Analytics Layer.

Each module communicates with subsequent modules through structured JSON objects, ensuring loose coupling and
simplifying future system enhancement. The modular architecture also improves maintainability by allowing individual components
to be upgraded independently without affecting the complete recruitment workflow.

3.3 Proposed Framework

The proposed framework automates the complete preliminary recruitment process through an integrated sequence of
intelligent processing stages. Initially, the candidate uploads a resume in PDF or DOCX format. The resume parsing engine extracts
candidate information including technical skills, educational qualifications, work experience, certifications, and professional
summaries.

The extracted information is normalized and analyzed to infer the candidate's professional role and technical competency.
Based on these observations, the interview generation engine dynamically selects technical and behavioural questions suitable for
the candidate's experience level. During the interview session, questions are presented using voice synthesis while candidate
responses are captured using speech recognition or text input.

Candidate responses undergo semantic evaluation using Sentence-BERT embeddings, allowing technically equivalent
answers expressed with different wording to receive comparable evaluation scores. Finally, the report generation module
consolidates interview analytics into recruiter-oriented reports containing skill-wise performance summaries, semantic scores,
recommendation categories, and interview completion statistics.

3.4 Experimental Environment

The proposed framework was implemented using Python 3.x as the primary programming language. Flask was employed
for backend service development, while Streamlit provided an interactive web-based user interface for recruiters and candidates.
Resume processing utilized PyResParser, PDFMiner, SpaCy, and regular expression-based extraction techniques. Sentence-BERT
was employed to generate semantic embeddings for response evaluation.

Experiments were conducted on a Windows-based workstation equipped with an Intel Core i5 processor, 16 GB RAM,
and SSD storage. All experiments were performed using locally deployed services to ensure consistency during evaluation.

Table 3.4.1: Summary of the software and hardware configuration used during experimentation.

Component Specification

Operating System Windows 11
Programming Language | Python 3.x

Backend Framework Flask

Frontend Streamlit

NLP Library SpaCy

Resume Parsing PyResParser, PDFMiner
Semantic Model Sentence-BERT
Database JSON

IDE Visual Studio Code

3.5 Experimental Procedure
Each candidate interview follows a standardized experimental procedure designed to evaluate the complete recruitment
workflow.
Initially, the candidate uploads a resume through the web interface. The resume parsing module extracts structured candidate
information, which is subsequently processed by the skill extraction module to identify relevant technical competencies. The
interview generation engine then selects appropriate technical questions based on the identified skills and professional experience.
The interview is conducted using a voice-enabled interface that presents questions through speech synthesis while
capturing candidate responses using speech recognition or text input. Each response undergoes semantic similarity evaluation
against reference answers using Sentence-BERT embeddings. Finally, recruiter-oriented analytical reports are generated containing
skill-wise scores, interview completion statistics, recommendation categories, and overall candidate ratings.
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This standardized workflow ensures consistency across all experimental interviews.
3.6 Evaluation Metrics

The effectiveness of the proposed framework is evaluated using multiple quantitative and qualitative performance metrics.
Resume parsing quality is measured by evaluating the completeness and correctness of extracted candidate information. Skill
extraction performance is assessed according to the relevance and correctness of detected technical competencies. Interview
generation quality is evaluated by examining contextual relevance, experience adaptation, and question diversity.

Semantic evaluation effectiveness is measured through similarity scores generated using Sentence-BERT embeddings,
while overall interview quality is assessed using recruiter-oriented analytical reports containing candidate recommendations, skill-
wise performance summaries, and interview completion statistics.

Table 3.6.1 The primary evaluation metrics considered in this study include:

Metric Purpose

Resume Parsing Success Candidate information extraction quality
Skill Extraction Accuracy Technical skill identification

Question Relevance Domain-specific interview quality
Semantic Similarity Score Response evaluation

Interview Completion Rate Workflow efficiency

Response Processing Time System performance

Overall Recommendation Accuracy | Recruitment decision support

3.7 Ethical Considerations

The research utilizes resumes and interview data exclusively for academic evaluation purposes. Personally identifiable
information is anonymized wherever applicable to protect candidate privacy. The proposed framework is intended to assist recruiters
during preliminary screening and does not replace human decision-making in final recruitment processes.

Furthermore, the generated semantic evaluation scores are designed to function as decision-support indicators rather than
definitive measures of candidate capability. Final recruitment decisions should continue to involve experienced human recruiters to
ensure fairness, transparency, and organizational compliance.

4. RESULTS AND DISCUSSION

The Al Powered Smart Interviewer was implemented as a complete recruitment assistance framework and evaluated using resumes
collected from multiple software engineering domains. The experimental evaluation was designed to assess the effectiveness of the
integrated recruitment workflow rather than individual software modules. Every candidate progressed through the complete pipeline
consisting of resume upload, resume parsing, contextual skill extraction, adaptive interview generation, voice-assisted interview
interaction, semantic response evaluation, and automated analytical report generation.

The experiments were conducted to determine whether the proposed framework could consistently automate the preliminary stages
of recruitment while generating meaningful recruiter-oriented analytics. Particular emphasis was placed on evaluating the contextual
understanding of resumes, relevance of generated interview questions, semantic evaluation consistency, interview completion
behaviour, and quality of the final analytical reports.

The evaluation considered multiple categories of technical profiles, including software development, software testing, business
analysis, CRM consulting, ERP implementation, cloud computing, API testing, and database administration. This diversity enabled
assessment of the proposed framework under different recruitment scenarios and varying candidate backgrounds.

4.1 Resume Parsing Performance Analysis

Resume parsing forms the initial stage of the proposed recruitment framework and significantly influences all subsequent
modules. During experimentation, candidate resumes containing different layouts, formatting styles, technical domains, and
experience levels were processed using the hybrid resume parsing engine.

The parser combined PDFMiner, PyResParser, SpaCy-based entity extraction, and customized rule-based fallback
mechanisms to recover candidate information. Compared with relying solely on a resume parsing library, the hybrid strategy
improved extraction robustness for resumes containing unconventional formatting or missing section headings.

Candidate names, contact information, educational qualifications, work experience, certifications, and technical skills were
extracted and normalized before forwarding the candidate profile to the interview generation engine.

Table 4.1.1: Resume Parsing Results

Resume Domain Candidate Information Parsing Success Observations
Extracted (%)
Software 95 95.0 Structured resumes parsed successfully
Development
Software Testing 92 92.0 Minor formatting inconsistencies
Business Analysis 90 90.0 Functional descriptions required fallback
parsing
CRM 88 88.0 Skill normalization required
ERP 91 91.0 Good extraction consistency
API Testing 94 94.0 High technical keyword recognition

The results demonstrate that combining statistical NLP techniques with rule-based extraction improves parser robustness for
heterogeneous resume formats.
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4.2 Skill Extraction and Candidate Profiling

Following resume parsing, the candidate profile was analyzed to identify technical competencies, domain expertise, and
professional experience. Rather than storing extracted keywords directly, the framework normalized synonymous technologies into
canonical skill categories. For example, technologies related to REST API testing, Postman, and web service validation were
grouped under a common API Testing category.

This normalization reduced ambiguity during interview generation and enabled candidates possessing similar technical
competencies to receive comparable interview questions despite differences in resume terminology.

Table 4.2.1: Distribution of Extracted Technical Skills

Skill Category Percentage of Candidates
Programming Languages | 27

Software Testing 21

Cloud Technologies 13

Databases 15

CRM /ERP 12

DevOps 6

Machine Learning 6

The normalized candidate profile significantly improved the contextual relevance of the generated interviews.
4.3 Adaptive Interview Question Generation

Unlike conventional recruitment platforms that rely on fixed interview questionnaires, the proposed framework
dynamically generated interview questions according to candidate skills and years of professional experience.
Candidates with limited professional experience primarily received conceptual questions intended to evaluate technical
fundamentals, whereas experienced professionals received analytical and scenario-based questions requiring practical problem-
solving skills.

The interview generation module also maintained a question history to reduce repetitive questioning across candidates
possessing similar technical profiles.

Table 4.3.1: Interview Question Evaluation

Evaluation Criterion | Observation
Domain Relevance High

Skill Alignment High
Experience Adaptation | Effective
Question Diversity Improved
Repetition Low

The adaptive interview mechanism produced interviews that were considerably more personalized than traditional static
question banks.
4.4 Semantic Response Evaluation

One of the primary innovations of the proposed framework lies in replacing keyword-based evaluation with semantic
similarity analysis. Candidate responses were converted into dense vector embeddings using Sentence-BERT, while ideal reference
answers were represented using the same embedding model.

Cosine similarity was employed to determine conceptual similarity between the two representations.

Unlike lexical matching, semantic evaluation allowed technically equivalent answers expressed using different sentence
structures to receive comparable evaluation scores.

Table 4.4.1: Semantic Evaluation Distribution

Score Range | Performance Level | Candidate Percentage
90-100 Excellent 19

80-89 Very Good 33

70-79 Good 28

60-69 Average 14

Below 60 Needs Improvement | 6

The semantic evaluation module demonstrated improved consistency across candidates employing diverse communication
styles.
4.5 Voice Interview Performance

The implemented framework incorporates browser-based speech synthesis and speech recognition to provide a voice-
enabled interview experience.

Voice interaction reduced manual typing requirements and simulated a more realistic interview environment. Indian
English was configured as the default speech recognition language, resulting in improved transcription quality for the target user
population.

Minor transcription errors occurred under noisy environmental conditions; however, the implemented text-input fallback
mechanism ensured uninterrupted interview completion.

Table 6. Voice Recognition Performance

Parameter Observation
Voice Recognition Accuracy | High
Question Delivery Consistent
Candidate Interaction Natural

Text Fallback Successful

[JTNRD2607326 ‘ IJNRD - International Journal of Novel Research and Development (www.ijnrd.org) d246



https://ijnrd.org/
http://www.ijnrd.org/

INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) 8
© 2026 IJNRD | Volume 11, Issue 7, July 2026 | ISSN: 2456-4184 | INRD.ORG orEn(gyRect

| Interview Completion | High |

4.6 Interview Analytics and Report Generation

The report generation module transformed interview outcomes into structured recruiter-oriented analytics.

Instead of producing only a numerical interview score, the framework generated comprehensive reports containing:
e Candidate profile summary

Skill-wise evaluation

Semantic similarity scores

Overall recommendation

Interview completion percentage

Technical strengths
Avreas requiring improvement
These reports support recruiters by presenting transparent evidence for candidate evaluation rather than isolated numerical
ratings.
4.7 Comparative Evaluation
The practical value of the proposed framework was further analyzed by comparing it with conventional recruitment
workflows.

Table 7. Comparative Analysis

Evaluation Parameter Traditional Recruitment | Proposed Framework
Resume Screening Manual Automated

Skill ldentification Manual NLP-based
Interview Question Selection | Fixed Adaptive

Candidate Evaluation Subjective Semantic

Voice Interview No Yes

Analytics Limited Comprehensive
Report Generation Manual Automated

The comparison demonstrates that the proposed framework supports a more structured and scalable recruitment workflow
while reducing repetitive manual activities.
4.8 Error Analysis

Although the proposed framework demonstrated consistent performance during experimentation, several practical
limitations were identified.

Resumes containing scanned images, tables, or highly graphical layouts occasionally reduced parsing quality because
textual information could not always be extracted correctly. Candidate responses recorded under noisy environmental conditions
sometimes produced speech recognition inaccuracies despite prioritizing Indian English language models.

The semantic evaluation engine also exhibited limitations when evaluating highly subjective behavioural interview
questions. Multiple technically acceptable responses may exist without a single definitive reference answer, making semantic
similarity scores suitable as decision-support indicators rather than absolute measures of candidate competence.

These observations indicate that future recruitment systems should incorporate OCR-assisted parsing, domain-specific
semantic evaluation models, and multimodal behavioural assessment techniques.

4.9 Discussion

The experimental evaluation demonstrates that integrating resume intelligence, adaptive interview generation, semantic
evaluation, and recruiter analytics into a unified recruitment framework can substantially improve the efficiency and consistency of
preliminary technical interviews.

Unlike existing recruitment systems that focus primarily on isolated tasks such as resume filtering or scripted chatbot
interactions, the proposed framework maintains contextual information throughout the complete recruitment lifecycle. Information
extracted during resume analysis directly influences interview generation, semantic response evaluation, and analytical report
preparation. This continuity enables more coherent candidate assessment and reduces inconsistencies commonly observed in
conventional recruitment workflows.

The generated analytical reports further distinguish the proposed framework from existing systems by providing recruiters
with detailed evidence supporting candidate recommendations rather than only numerical interview scores. This enhances
transparency, facilitates comparative candidate evaluation, and supports more informed recruitment decision-making.

Overall, the findings indicate that Al-assisted recruitment systems can effectively augment human recruiters by automating
repetitive screening tasks while preserving opportunities for human oversight during final hiring decisions.

4.10 Practical Implications

The proposed framework has significant practical relevance for organizations involved in technical recruitment. Software
companies, IT consulting firms, campus placement cells, recruitment agencies, and startup organizations can utilize the system to
automate preliminary candidate screening and reduce recruiter workload.

The modular architecture also enables straightforward integration with existing Applicant Tracking Systems (ATS) and
cloud-based recruitment platforms. Furthermore, the generated recruiter analytics can support organizational hiring strategies by
providing consistent and explainable evaluation metrics for comparing multiple candidates.
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