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ABSTRACT: The recruitment process is often hindered by inefficiencies in resume screening, including time 

consumption, bias, and inconsistency. To address these challenges, we propose an AI Resume Analyzer, a tool that 

leverages Natural Language Processing (NLP) to parse resumes, extract and cluster keywords, and provide predictive 

analytics and recommendations to both applicants and recruiters. The system automates the extraction of key 

information such as skills, education, and experience, clusters keywords into relevant sectors, and generates insights 

such as role suitability and skill gaps. Our evaluation demonstrates high accuracy in resume parsing and effective 

keyword clustering, making the tool a valuable asset for modern recruitment processes. 
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I. INTRODUCTION 

 

In today’s competitive job market, recruiters receive thousands of resumes for a single job posting. Manually 

analyzing each resume is time-consuming and prone to bias. The AI Resume Analyzer automates the resume screening 

process using Natural Language Processing (NLP) and Machine Learning (ML) to extract key insights, categorize skills 

into sectors, and provide data-driven recommendations for applicants and recruiters.[2][3]   

 

A. Background and Motivation 

Traditional resume screening methods rely on keyword searches or manual review, which can overlook strong candidates 

due to rigid criteria.[4] AI-driven resume analysis allows for a more efficient, unbiased, and accurate selection process by 

identifying relevant skills, experiences, and career patterns.[3] The motivation behind this tool is to bridge the gap 

between job seekers and recruiters by leveraging AI to enhance resume evaluation, predict career paths, and improve 

hiring efficiency.[5]   

 

B. Importance of AI in Recruitment   

AI is transforming recruitment by reducing bias, improving efficiency, and enhancing decision-making. Key benefits 

include:   

• Automated Resume Parsing: Extracts structured data from unstructured resumes.   

• Intelligent Keyword Matching: Identifies relevant job-related skills and clusters them.   

• Enhanced Candidate Screening: Predicts job fit based on past trends and analytics.   

• Data-Driven Insights: Provides recruiters with recommendations, trends, and skill gaps in the hiring pipeline.  
[5][4] 

 

C.  Objectives of AI Resume Analyzer   

The AI Resume Analyzer aims to:   

• Extract and parse resume data using NLP techniques.   

• Identify and categorize keywords into relevant domains (e.g., Software, Marketing, Design).   

• Match candidates to job roles based on keyword clustering.   
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• Provide recommendations and analytics for both recruiters and applicants.   

• Predict career growth trends and suggest skill enhancements.[4] 

 

 
 

D.  Scope of the Paper   

This paper focuses on developing an AI-powered system that:   

• Utilizes NLP for resume parsing and keyword extraction.   

• Implements Machine Learning algorithms for clustering resumes into relevant job sectors.   

• Generates recommendations, analytics, and predictive insights for applicants and recruiters.   

• Can be integrated into Applicant Tracking Systems (ATS) for automated recruitment workflows.   

• The AI Resume Analyzer enhances hiring accuracy, reduces recruitment time, and helps candidates improve their 

profiles based on industry insights. [5] 

 

II. RELATED WORK 

 

The use of AI in recruitment has gained significant attention, particularly in automating resume screening, extracting key 

information, and providing data-driven insights. Existing research and tools have explored various methods, including 

resume parsing, keyword extraction, clustering, and predictive analytics. However, there remain challenges and gaps that 

need to be addressed. [6][7] 

 

A. Resume Parsing Techniques   

Resume parsing is the process of extracting structured information (e.g., skills, experience, education) from 

unstructured resumes. There are two primary approaches:   

 

 Rule-Based vs. Machine Learning Approaches   

1. Rule-Based Parsing   

• Uses predefined patterns and regular expressions to extract text.   

• Works well for standardized resume formats but struggles with varied layouts and informal resumes.   

• Example: Open-source parsers like pyresparser and ResumeParser.  [5][6] 

 

2. Machine Learning-Based Parsing   

• Utilizes Named Entity Recognition (NER), deep learning, and NLP models to extract information.   

• More adaptive than rule-based approaches, handling different resume formats.   

• Example: spaCy, BERT-based models, and ResumeBERT.  [4][7] 

 

 
  

Limitations of Existing Tools   

• Struggle with non-standard formats, graphical resumes, and tabular layouts.   



 

© 2025 IJMRSET | Volume 8, Issue 3, March 2025|                                  DOI: 10.15680/IJMRSET.2025.0803276 

 
 

IJMRSET © 2025                                             |     An ISO 9001:2008 Certified Journal   |                                                         2485  

• Limited accuracy in identifying industry-specific jargon.   

• Poor handling of multilingual resumes.  [4] 

 

B.  Keyword Extraction and Clustering   

Extracting meaningful keywords from resumes is crucial for categorizing skills and matching candidates to jobs. 

Various techniques have been used:   

 

TF-IDF, Word Embeddings, and Clustering Algorithms   

1. TF-IDF (Term Frequency-Inverse Document Frequency)   

• Measures how important a word is within a document relative to a larger dataset.   

• Useful for extracting important words but lacks contextual understanding.  [3] 

 

2. Word Embeddings (Word2Vec, GloVe, BERT)   

• Captures semantic meaning and relationships between words.   

• Improves keyword extraction by considering context.  [6] 

 

3. Clustering Algorithms (K-Means, DBSCAN, Hierarchical Clustering)   

• Groups similar keywords into clusters representing job sectors.   

• Helps in automatic job role categorization.  [5] 

 

 Applications in Recruitment   

• Automated Job Matching: Clustering helps map resumes to job descriptions.   

• Skill Categorization: Groups skills into sectors like Software Development, Marketing, UI/UX Design.   

• Resume Ranking: Helps recruiters prioritize resumes based on keyword relevance.  [5] 

 

C.   Predictive Analytics in Recruitment   

AI-driven predictive analytics enhances hiring decisions by analyzing historical data and predicting future trends.   

 Role Suitability Prediction   

• Uses past hiring data and machine learning models to predict job fit.   

• Factors considered:   

• Experience Level   

• Skill Relevance   

• Industry Trends  [3] 

  

Skill Gap Analysis   

• Identifies missing skills based on job descriptions vs. candidate resumes.  [8] 

• Recommends training courses, certifications, and career paths.  [8] 

• Helps recruiters assess candidate potential beyond listed skills.  [8] 

 

D.  Gaps in Existing Literature   

Despite advancements, current AI resume analysis tools face key challenges:   

1. Lack of Personalized Recommendations   

• Existing tools focus on keyword extraction but fail to provide actionable career suggestions.   

• Need for tailored skill-building recommendations based on industry trends.  [11] 

 

2. Inability to Handle Diverse Resume Formats   

• Many systems fail with PDFs, graphical resumes, and inconsistent formats.   

•  AI needs to adapt to various resume layouts for better parsing.  [11] 

3. Limited Contextual Understanding   

• Some tools struggle with ambiguity in job titles and skills.   

• Example: "Java" can refer to both a programming language and an island.  [11] 
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4. Bias in Resume Screening   

• Traditional AI models can inherit biases from training data.   

• Requires fair, unbiased models to promote diversity in hiring. [10]  

 

III. METHODOLOGY 

 

The AI Resume Analyzer follows a structured methodology that integrates Natural Language Processing (NLP), 

Machine Learning (ML), and Predictive Analytics to streamline recruitment. This section outlines the system 

architecture, data preprocessing, resume parsing, keyword extraction and clustering, predictive analytics, and user 

interface design.[12] 

 

A. System Architecture 

The AI Resume Analyzer operates through a multi-stage pipeline that automates the recruitment process. The system 

begins by collecting and preprocessing resumes, followed by NLP-based parsing to extract structured information. 

Extracted keywords are then analyzed and clustered into domains, enabling role suitability predictions and skill 

recommendations.[12] The final step involves an interactive user interface, allowing both recruiters and applicants to 

gain actionable insights. The architecture includes several key components: data ingestion, NLP-based resume parsing, 

keyword extraction and clustering, predictive modeling, and a front-end dashboard for visualization.[16] 

 

 

B. Data Collection and Preprocessing 

The system collects resumes from multiple sources, including job portals, recruiter databases, and user-submitted files 

in formats such as PDF, DOCX, and TXT. Once collected, the raw text is cleaned through text normalization 
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techniques like lowercasing, punctuation removal, and stopword elimination.[3] Tokenization is applied to split the text 

into meaningful words or phrases, and lemmatization ensures that words are converted to their base forms for 

consistency. Handling of special characters, removing redundant spaces, and correcting spelling errors further refine the 

dataset for analysis. This preprocessing step ensures that parsed text is structured, standardized, and ready for NLP-

based processing.[16] 

 

C. Resume Parsing Using NLP 

Resume parsing relies on Named Entity Recognition (NER) to identify critical information such as skills, education, 

job roles, experience, certifications, and contact details. Using pre-trained NLP models like SpaCy, BERT, and 

ResumeBERT, the system extracts and classifies entities from the text.[11] Additionally, dependency parsing is 

employed to understand complex sentence structures, enabling better extraction of job descriptions, project details, and 

soft skills. Pre-trained models are fine-tuned using resume-specific datasets to enhance the accuracy of information 

retrieval, ensuring that unstructured resume text is transformed into structured, machine-readable data.[8] 

 

D. Keyword Extraction 

Once resumes are parsed, keyword extraction techniques are applied to identify industry-relevant terms. The system 

employs TF-IDF (Term Frequency-Inverse Document Frequency) to determine the importance of words based on their 

occurrence in resumes relative to a larger dataset. Word embeddings like Word2Vec and GloVe capture contextual 

relationships between words, improving keyword extraction by associating related terms.[3] Additionally, domain-

specific keyword dictionaries are used to enhance extraction accuracy in fields such as software engineering, data 

science, UI/UX design, and marketing. By extracting the most relevant keywords, the system ensures that candidates 

are accurately matched with job roles based on their skill sets.[8] 

 

E. Keyword Clustering 

After extracting keywords, the system groups them into meaningful clusters representing job domains and skill sets. 

Clustering is performed using K-means and hierarchical clustering algorithms, which organize skills based on their 

semantic similarity.[5] The number of clusters is determined using evaluation metrics like silhouette score and cluster 

coherence, ensuring that keywords are logically grouped. For instance, skills such as Python, Java, and C++ would fall 

under "Software Development," while Figma, Adobe XD, and UX Research would belong to "UI/UX Design." By 

clustering skills into structured domains, the system facilitates efficient job-role mapping and industry-based skill 

recommendations.[14] 

 

F. Predictive Analytics 

To enhance recruitment efficiency, the AI Resume Analyzer integrates predictive analytics for role suitability 

assessment and career recommendations. Machine learning models analyze historical hiring data, resume patterns, and 

job descriptions to predict the likelihood of a candidate being a good fit for a particular role.[16] The system also 

conducts skill gap analysis by comparing an applicant’s skill set with job market requirements, providing targeted 

recommendations such as certifications, courses, or projects to improve their profile. A collaborative filtering approach 

is used to generate personalized career suggestions based on resumes with similar characteristics, helping candidates 

navigate career growth opportunities with data-driven insights.[14] 

 

G. User Interface Design 

The AI Resume Analyzer features an interactive dashboard designed for both recruiters and applicants. The recruiter 

dashboard displays parsed resume data, keyword clusters, and candidate-job fit scores, helping hiring managers filter 

and shortlist the best candidates efficiently.[13] For applicants, the system presents resume insights, keyword-based 

industry recommendations, and skill enhancement suggestions. Data visualization tools such as charts, graphs, and 

word clouds provide an intuitive way to explore resume analytics, skill distributions, and career predictions. With an 

emphasis on usability and clarity, the UI ensures that users can easily interpret data-driven hiring insights and make 

informed decisions.[11] 

By combining AI-driven resume parsing, NLP-based keyword extraction, clustering, and predictive analytics, the AI 

Resume Analyzer offers a comprehensive solution for automating recruitment, optimizing job matching, and enhancing 

candidate career development.[5] 
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IV. IMPLEMENTATION 

 

The AI Resume Analyzer is implemented using a combination of Natural Language Processing (NLP), Machine 

Learning (ML), and Web Technologies to ensure efficient resume parsing, keyword extraction, clustering, and 

predictive analytics.[7] This section outlines the tools and technologies used, details of the dataset, model training and 

evaluation methods, and deployment considerations. [8]  

 

A. Tools and Technologies   

The system is built using Python as the primary programming language, leveraging its powerful NLP and ML libraries. 

SpaCy is used for Named Entity Recognition (NER) and dependency parsing, enabling accurate extraction of structured 

information from resumes. Scikit-learn is employed for TF-IDF vectorization, keyword clustering, and classification 

tasks, while TensorFlow is utilized for training deep learning models such as BERT-based resume parsers.[5] The back-

end is developed using Flask, providing a lightweight and scalable API for interacting with the NLP pipeline. 

Additional tools like NLTK for text preprocessing, pandas for data manipulation, and Matplotlib for visualization 

enhance the system’s functionality.  [13] 

 

B.  Dataset   

The AI Resume Analyzer is trained on a large, diverse dataset of resumes collected from publicly available sources, job 

portals, and recruiter databases. The dataset includes resumes in multiple formats (PDF, DOCX, TXT) and covers 

various industries such as software engineering, data science, finance, healthcare, and marketing.[10] Data augmentation 

techniques like synthetic resume generation, synonym replacement, and paraphrasing are applied to improve model 

generalization. Special attention is given to handling unstructured data, graphical resumes, and resumes with non-

standard layouts, ensuring robust performance across different resume styles.  [12][6] 

 

C.  Model Training and Evaluation   

The resume parsing models are trained using supervised and unsupervised learning techniques.[9] NLP models such as 

BERT, RoBERTa, and SpaCy’s pre-trained pipelines are fine-tuned using labeled datasets for entity recognition and 

classification. Keyword extraction and clustering models utilize TF-IDF, Word2Vec embeddings, and K-means 

clustering.  [8] 

 

To ensure high accuracy and efficiency, models are evaluated using precision, recall, F1-score, and accuracy. [15] 

Precision and recall help assess the effectiveness of keyword extraction, while the silhouette score and cluster 

coherence are used to evaluate clustering models. The system undergoes cross-validation and hyperparameter tuning to 

optimize performance.  [11] 

 

D.  Deployment   

The AI Resume Analyzer is designed for both cloud-based and on-premise deployment. Cloud deployment using AWS, 

Google Cloud, or Azure ensures scalability, real-time processing, and seamless integration with existing HR software. 

On-premise deployment is considered for organizations requiring strict data privacy and security compliance.[13] The 

system is optimized for performance, with asynchronous processing, caching mechanisms, and parallel computing to 

handle large volumes of resumes efficiently.[5] 

 

By integrating advanced NLP, machine learning models, and scalable deployment architectures, the AI Resume 

Analyzer ensures efficient, accurate, and intelligent resume screening, benefiting both recruiters and job applicants. [4] 

 

V. RESULTS AND EVALUATION 

 

The AI Resume Analyzer is evaluated across multiple performance metrics to ensure high accuracy, efficient keyword 

clustering, and reliable predictive analytics.[4] This section details the evaluation of resume parsing accuracy, keyword 

clustering performance, predictive analytics effectiveness, comparison with existing tools, and user feedback from both 

recruiters and applicants.  [10] 
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A. Resume Parsing Accuracy   

The effectiveness of Named Entity Recognition (NER) and information extraction is measured using standard 

precision, recall, and F1-score metrics. Precision ensures that extracted entities (skills, education, experience) are 

relevant, while recall measures how many correct entities were identified out of the total available in a resume. [7] The 

F1-score provides a balanced measure of precision and recall. Results indicate that fine-tuned BERT models 

outperform traditional rule-based parsers, achieving high accuracy in detecting job roles, technical skills, and 

qualifications. [10] 

 

B.   Keyword Clustering Performance   

Keyword clustering is evaluated using silhouette score and cluster coherence, which measure the quality and logical 

grouping of skills into domains. Higher silhouette scores indicate well-separated clusters, ensuring that skills such as 

Python, Java, and C++ belong to a "Software Development" cluster, while UI/UX design tools form another distinct 

group.[7] Visualization techniques such as t-SNE and PCA (Principal Component Analysis) are used to represent 

keyword clusters, allowing recruiters to explore interconnected skills and competencies effectively. [13]  

 

C.  Predictive Analytics Performance   

The role suitability prediction model is assessed using accuracy metrics, measuring how well the system recommends 

job roles based on extracted skills. Skill gap analysis is evaluated by comparing recommended skill improvements 

against industry requirements and expert feedback.[5] Results show that the system successfully identifies missing skills 

and provides personalized suggestions for certifications, courses, and relevant projects, helping applicants bridge career 

gaps efficiently.  [6] 

 

D.  Comparison with Existing Tools   

The AI Resume Analyzer is benchmarked against rule-based resume parsers and traditional machine learning-based 

systems.[8] Unlike rule-based systems, which struggle with diverse resume formats and phrasing variations, the AI-

driven approach using deep learning and word embeddings ensures greater adaptability.[6] Additionally, compared to 

existing tools that only perform basic keyword matching, this system provides context-aware recommendations, 

predictive analytics, and industry-aligned skill assessments, making it a more comprehensive solution.  [10] 

 

E.  User Feedback   

Feedback is collected from recruiters and job applicants to assess the usability and effectiveness of the system. 
[14]Recruiters report that the AI Resume Analyzer reduces manual screening time, improves candidate-job matching 

accuracy, and provides better insights into applicant potential. Job seekers appreciate the detailed resume analysis, skill 

enhancement recommendations, and personalized career suggestions. Usability metrics, such as system responsiveness, 

dashboard clarity, and recommendation accuracy, indicate high satisfaction levels and ease of use.  [14] 

By combining quantitative performance metrics and qualitative user feedback, the AI Resume Analyzer demonstrates 

strong accuracy, efficient clustering, and meaningful career insights, making it a valuable tool in modern recruitment. 
[14] 

 

VI. DISCUSSION 

 

The AI Resume Analyzer brings significant advancements to the recruitment process by automating resume screening, 

improving job-role matching, and providing career recommendations.[12] However, like any AI-driven system, it comes 

with challenges and ethical considerations. This section discusses the strengths of the system, its limitations, ethical 

concerns, and potential future improvements.[15]   

 

A. Strengths of the AI Resume Analyzer   

One of the biggest strengths of the AI Resume Analyzer is its automation of resume screening, reducing the manual 

workload for recruiters.[12] By leveraging NLP and machine learning, the system can parse, analyze, and categorize 

resumes within seconds, allowing recruiters to focus on candidate engagement and decision-making rather than tedious 

resume filtering.  [8] 
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For applicants, the system provides personalized recommendations, offering insights into skill gaps, relevant job roles, 

and career growth opportunities.[16] Unlike traditional keyword-matching resume parsers, this tool provides context-

aware suggestions, ensuring a better fit between applicants and job openings. The interactive dashboard and analytics 

further enhance usability, giving both applicants and recruiters a comprehensive view of hiring potential and market 

trends. [4]  

 

B.  Limitations   

Despite its strengths, the AI Resume Analyzer faces some challenges in handling non-standard resume formats. 

Resumes with complex layouts, graphics-heavy designs, or unconventional structures can lead to parsing errors, 

affecting data extraction accuracy. While OCR (Optical Character Recognition) helps in processing scanned resumes, 

further improvements are needed for better adaptation to diverse formatting styles.  [1] 

Another limitation is the potential bias in keyword extraction and clustering. [6] Since machine learning models are 

trained on existing datasets, biases in hiring trends may be reflected in the recommendations, unintentionally favoring 

certain skill sets or job profiles. Continuous monitoring and bias mitigation strategies are necessary to ensure fair and 

objective resume analysis.[8]   

 

C.  Ethical Considerations   

To address bias in hiring recommendations, the system employs bias detection algorithms and balanced training 

datasets. Ensuring equal representation of diverse resumes helps mitigate the risk of reinforcing existing biases in 

recruitment. Additionally, explainability features in the model can help recruiters understand how decisions are made, 

increasing transparency.  [6] 

 

 
 

Data privacy is another critical concern. Since resumes contain sensitive personal information, strict data security 

measures, encryption protocols, and access controls are implemented to protect user data. Compliance with GDPR, 

CCPA, and other data protection regulations ensures that user privacy is maintained while processing and storing 

resumes.  [9] 

 

D. Future Work   

To enhance the AI Resume Analyzer further, multilingual support is planned, enabling resume parsing and keyword 

extraction across different languages to cater to a global workforce. Another key improvement is seamless integration 
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with job portals, allowing real-time resume analysis, job matching, and application tracking within existing recruitment 

platforms.  [14] 

 

 

 

Additionally, advanced bias detection and mitigation techniques, such as fairness-aware machine learning algorithms, 

will be explored to ensure unbiased recommendations. Future updates will also focus on improving OCR capabilities to 

better process resumes with diverse layouts and formats. [3]  

 

By continuously refining its AI models, ethical safeguards, and system functionalities, the AI Resume Analyzer aims to 

become an indispensable tool for data-driven recruitment and career guidance. [3] 

 

VII. CONCLUSION 

 

The AI Resume Analyzer introduces a transformative approach to automated resume screening, keyword extraction, 

clustering, and predictive analytics in recruitment.[4] By leveraging Natural Language Processing (NLP) and Machine 

Learning (ML), the system enhances resume parsing accuracy, improves candidate-job matching, and provides data-

driven career recommendations.  [5] 

 

One of the key contributions of this system is its ability to automate the hiring process, significantly reducing manual 

screening efforts while ensuring a more objective and efficient candidate evaluation.[4] Unlike traditional resume 

parsers, which rely solely on rule-based keyword matching, the AI Resume Analyzer understands context, extracts 

meaningful insights, and clusters skills into relevant industry domains.[8] The integration of predictive analytics further 

strengthens the tool by enabling role suitability predictions and skill gap analysis, allowing applicants to enhance their 

career paths with personalized learning recommendations.  [9] 

 

The benefits of this AI-powered tool extend to both recruiters and job seekers.[4] For recruiters, it accelerates the hiring 

process, enhances talent acquisition strategies, and provides a data-driven approach to workforce planning. For 

applicants, it offers insightful resume feedback, skill development suggestions, and career guidance, increasing their 

chances of securing better job opportunities. [11]  

 

In the broader context of recruitment and talent management, this AI-driven solution has the potential to revolutionize 

how resumes are evaluated, how hiring decisions are made, and how career trajectories are shaped. With continuous 

advancements in bias mitigation, multilingual support, and integration with job portals, the AI Resume Analyzer will 

play a crucial role in shaping the future of AI-driven hiring, making recruitment more intelligent, fair, and efficient. [2] 

 

REFERENCES 

 

[1] A. Mikheev, M. Moens, and C. Grover, Named entity recognition without gazetteers, Computational Linguistics, 

2000. 



 

© 2025 IJMRSET | Volume 8, Issue 3, March 2025|                                  DOI: 10.15680/IJMRSET.2025.0803276 

 
 

IJMRSET © 2025                                             |     An ISO 9001:2008 Certified Journal   |                                                         2492  

[2] Bhatia, S. (2019). Automated Resume Parsing: A Survey and New Perspectives. arXiv preprint arXiv:1908.09378. 

[3] Jurafsky, D., & Martin, J. H. (2021). Speech and Language Processing (3rd ed.). Pearson. 

[4] Vaswani, A., Shazeer, N., Parmar, N., et al. (2017). Attention Is All You Need. Advances in Neural Information 

Processing Systems (NeurIPS). 

[5] Salton, G., & McGill, M. J. (1986). Introduction to Modern Information Retrieval. McGraw-Hill. 

[6] Jones, K. S. (1972). A Statistical Interpretation of Term Specificity and Its Application in Retrieval. Journal of 

Documentation. 

[7] Mikolov, T., Chen, K., Corrado, G., & Dean, J. (2013). Efficient Estimation of Word Representations in Vector 

Space. arXiv:1301.3781. 

[8] Berthon, P., Pitt, L., Ewing, M. T., & Carr, C. L. (2002). Potential Research Space in Predictive Hiring Analytics. 

Journal of Business Research. 

[9] Javed, A., Latif, K., & Kausar, F. (2018). Machine Learning Approaches for Job Recommendation Systems: A 

Survey. Procedia Computer Science, 135, 368–375. 

[10] Mehrabi, N., Morstatter, F., Saxena, N., Lerman, K., & Galstyan, A. (2021). A Survey on Bias and Fairness in 

Machine Learning. ACM Computing Surveys. 

[11] Bolukbasi, T., Chang, K.-W., Zou, J. Y., Saligrama, V., & Kalai, A. (2016). Man is to Computer Programmer as 

Woman is to Homemaker? Debiasing Word Embeddings. arXiv:1607.06520. 

[12] Pedregosa, F., Varoquaux, G., Gramfort, A., et al. (2011). Scikit-learn: Machine Learning in Python. Journal of 

Machine Learning Research. 

[13] Howard, J., & Gugger, S. (2020). Deep Learning for Coders with fastai and PyTorch: AI Applications Without a 

PhD. O'Reilly Media. 

[14] SpaCy Documentation. (2023). spaCy: Industrial-strength NLP. https://spacy.io 

[15] Chamorro-Premuzic, T., Winsborough, D., Sherman, R. A., & Hogan, R. (2016). New Talent Signals: Shiny New 

Objects or a Brave New World?. Industrial and Organizational Psychology. 

[16] Faliagka, E., Tsakalidis, A., & Tzimas, G. (2012). An Integrated E-Recruitment System for Automated Personality 

Mining and Applicant Ranking. Internet Research, 22(5), 551–568. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

                     

 

 

 

 

INTERNATIONAL JOURNAL OF 

MULTIDISCIPLINARY RESEARCH 
IN SCIENCE, ENGINEERING AND TECHNOLOGY 

 
 
 

| Mobile No: +91-6381907438 | Whatsapp: +91-6381907438 | ijmrset@gmail.com | 

www.ijmrset.com 

mailto:ijmrset@gmail.com
http://www.ijmrset.com/

	I. INTRODUCTION
	A. Background and Motivation
	B. Importance of AI in Recruitment
	C.  Objectives of AI Resume Analyzer
	D.  Scope of the Paper

	II. RELATED WORK
	A. Resume Parsing Techniques
	Rule-Based vs. Machine Learning Approaches
	1. Rule-Based Parsing
	2. Machine Learning-Based Parsing
	Limitations of Existing Tools


	B.  Keyword Extraction and Clustering
	1. TF-IDF (Term Frequency-Inverse Document Frequency)
	2. Word Embeddings (Word2Vec, GloVe, BERT)
	3. Clustering Algorithms (K-Means, DBSCAN, Hierarchical Clustering)
	Applications in Recruitment


	C.   Predictive Analytics in Recruitment
	Role Suitability Prediction
	Skill Gap Analysis

	D.  Gaps in Existing Literature
	1. Lack of Personalized Recommendations
	2. Inability to Handle Diverse Resume Formats
	3. Limited Contextual Understanding
	4. Bias in Resume Screening


	III. METHODOLOGY
	A. System Architecture
	B. Data Collection and Preprocessing
	C. Resume Parsing Using NLP
	D. Keyword Extraction
	E. Keyword Clustering
	F. Predictive Analytics
	G. User Interface Design

	IV. IMPLEMENTATION
	A. Tools and Technologies
	B.  Dataset
	C.  Model Training and Evaluation
	D.  Deployment

	V. RESULTS AND EVALUATION
	A. Resume Parsing Accuracy
	B.   Keyword Clustering Performance
	C.  Predictive Analytics Performance
	D.  Comparison with Existing Tools
	E.  User Feedback

	VI. DISCUSSION
	A. Strengths of the AI Resume Analyzer
	B.  Limitations
	C.  Ethical Considerations
	D. Future Work

	VII. CONCLUSION
	REFERENCES

