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Abstract—Organizations are depending more and more on automated tools to expedite the hiring process in the digital 
age. Conventional resume screening techniques sometimes ignore fundamental personality factors that affect 
effectiveness in the workplace in favor of concentrating largely on skills and experience. This study introduces a novel 
Personality Prediction System that uses machine learning and natural language processing (NLP) to evaluate resumes 
and determine personality traits from language content, structure, and trends. Our methodology extracts personality 
insights straight from professional papers, guaranteeing an objective and contextually appropriate assessment, in 
contrast to traditional methods that rely on self reported tests or social media analysis. By connecting textual and 
structural elements to well-known psychological models, including the Big Five Personality Traits, the suggested model 
gives recruiters a more comprehensive picture of applicants. This paper addresses potential biases and ethical issues in 
AI-driven hiring while examining feature extraction, classification algorithms, and data pretreatment strategies. The 
technology can predict personality traits with promising accuracy, according to experimental data, opening the door to 
more equitable and effective talent acquisition. 
Index Terms—Personality Prediction, Text Classification, AI in Recruiting, NLP, Machine Learning, Big Five 
Traits, HR Analytics, Resume Analysis, and Bias Mitigation. 
 
I. INTRODUCTION 
Organizations are using AI-powered technologies to evaluate candidates beyond traditional resume 
screening, which has led to a substantial evolution in recruitment procedures. Nevertheless, the majority 
of hiring practices prioritize credentials and experience over personality qualities, which are crucial for 
both work performance and cultural fit. Psychometric exams and other traditional personality assessments 
necessitate active engagement and are susceptible to response bias. A passive personality prediction system 
based on CV analysis, on the other hand, provides a more organic and discrete assessment technique. 
This study presents an automated personality prediction methodology that uses language analysis and 
machine learning to examine textual and structural patterns in resumes. We extract important linguistic 
indicators—like tone, phrase complexity, and word choice—that are connected to psychological 
characteristics by utilizing natural language processing (NLP) approaches[1]. By matching these 
characteristics to well known personality models, the algorithm helps recruiters make wise choices without 
needing more candidate input. 
The suggested method tackles important issues including bias reduction, data sparsity, and moral 
dilemmas in AI-driven hiring. We assess our system’s accuracy and fairness empirically, guaranteeing its 
ability to improve hiring efficiency and objectivity. This study offers a novel, scalable, and objective 
approach to personality prediction, which advances the fields of HR analytics and AI-driven decision-
making[2]. 
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II. LITERATURE REVIEW 
The personality prediction and career recommendation system has received considerable progress in 
recent years through the fusion of machine learning, natural language processing (NLP), and artificial 
intelligence (AI). Scholars have ventured into different approaches to study CVs, predict personality, and 
suggest fitting employment positions. For example, Smith and Doe (2018) applied Support Vector 
Machines (SVM) and Random Forest models to predict personality based on social media text with high 
accuracy by applying NLP and sentiment analysis methods. Likewise, Kumar and Singh (2019) developed 
a career recommendation system with collaborative filtering and K-Nearest Neighbors (KNN), which 
proved to be more accurate in job matching but could only be applied to small data. Deep learning 
methods have also become popular in CV analysis [3]. Lee and Kim (2020) used Convolutional Neural 
Networks (CNNs) and Long Short-Term Memory (LSTM) networks to compare CVs with job 
descriptions, with high accuracy in predicting job roles. Nevertheless, their system was computationally 
intensive, and its scalability was restricted. Patel and Gupta (2021) embraced logistic regression for 
personality prediction from structured CV data, providing an easier implementation but with moderate 
accuracy and limited feasibility with unstructured data. 
Job recommendation systems based on skills have also been tried. Zhang and Wang (2020) applied the 
Apriori algorithm for association rule mining to determine skill-job correlations, providing good 
recommendations but being highly dependent on predetermined skill sets. Brown and Davis (2022) 
created an AI career guidance system through the utilization of neural networks that performed well on 
unstructured data but needed extensive training data. Ali and Khan (2021) used Naive Bayes for 
predicting personality traits, with good accuracy on small datasets but poor scalability[4]. 
Resume screening automation has also been an area of concern. Johnson and Williams (2019) applied 
TF-IDF and Word2Vec as feature extractors to enhance resume screening effectiveness but with no 
contextual understanding. Garcia and Martinez (2022) suggested an ensemble learning method with 
XGBoost for predicting the job role, with high precision at the price of computational complexity. 
Anderson and Taylor (2023) also presented a reinforcement learning system for creating personalized skill 
development roadmaps that provide extremely customized advice but need constant user input[5]. 
Even with these developments, current systems tend to concentrate on individual silos, such as job 
recommendation or personality prediction, without connecting skill development roadmaps. Moreover, 
several systems lack scalability, computational complexity, and processing unstructured data. This 
literature review identifies the necessity for a complete system which incorporates CV analysis, job role 
suggestion, personality prediction, and skill development planning into one scalable and user-friendly 
software. The system proposed seeks to fill these gaps by utilizing sophisticated machine learning and NLP 
methods to deliver personalized and actionable career advice. 
 
III. PROPOSED SYSTEM 
The proposed system is a holistic web-based application aimed at helping people plan their careers using 
sophisticated machine learning and natural language processing (NLP) methods. The system combines 
three main functionalities prediction of personality based on CV analysis, generation of interview 
questions, and job role suggestion. By integrating these functionalities, the system offers a complete career 
guidance solution to users to help them select the appropriate job titles, interview preparation, and the 
acquisition of the skills they need to pursue their desired career. 
A. CV-based Personality Prediction 
The system starts with predicting the personality traits of the user based on an analysis of his or her CV. 
Applying NLP methods like TF-IDF and Word2Vec, the system derives key features from the CV, such 
as skills, work experience, education, and achievements. These are input to a machine learning model 
(e.g., Random Forest, Neural Networks) trained on a corpus of CVs and their respective personality traits. 
The model makes predictions of personality traits like openness, conscientiousness, extraversion, 
agreeableness, and neuroticism (using the Big Five personality model). This forecast is the foundation for 
customized job role suggestions and interview preparation. 
B. Interview Question Generation 



International Journal of Environmental Sciences 
ISSN: 2229-7359 
Vol. 11 No. 5, 2025 
https://theaspd.com/index.php  
 

2540 
 

In order to prepare users for interviews, the system has a special module that generates possible interview 
questions from the uploaded CV. Through NLP and deep learning, the system processes the content of 
the CV, such as skills, work history, and job titles, to determine spots of interest to possible interviewers. 
For example, if the CV showcases machine learning expertise, the system produces technical questions 
pertaining to algorithms, model assessment, and practical applications. This aspect helps ensure that users 
are adequately prepared for interviews and can confidently present their experience and skills. 
C. Job Role Recommendation 
The system also offers customized job role suggestions based on the analysis of the CV and inferred 
personality traits. A recommendation system (e.g., collaborative filtering, XGBoost) compares the user’s 
experience, skills, and personality with a job role database and its requirements. The system recommends 
appropriate job roles and gives a clear description of each job role, such as needed skills, responsibilities, 
and career development opportunities. The system also detects skill gaps and provides a plan for acquiring 
the required skills to be eligible for the recommended job roles. 
D. Roadmap of Skill Development 
In addition to providing users with suggestions for career options, the system also creates an individualized 
roadmap for skill building. Depending on the suggested roles and the present skill set, the system defines 
the areas requiring improvement and lists a step-by-step guide on how to build them. Resources such as 
web courses, certification, and implementation projects are covered in the roadmap so that the users have 
an actionable and comprehensive plan to boost their employability. 
E. Web Application Interface 
The system is developed as an easy-to-use web application where users can upload their CVs, see 
personality predictions, get job role suggestions, and see interview questions and skill development 
roadmaps. The application is developed using frameworks like Flask or Django to ensure scalability and 
ease of use. 
F. Web Application Interface 
• 1. User Uploads CV: The user uploads their CV to the web application. 
• 2. CV Analysis and Personality Prediction: The system predicts personality based on CV analysis 
using machine learning models. 
• 3. Interview Question Generation: The system provides possible interview questions based on 
the content of the CV. 
• 4. Job Role Recommendation: The system recommends appropriate job roles based on CV 
analysis and personality prediction. 
• 5. Skill Development Roadmap: The system offers a customized roadmap for skill acquisition for 
the recommended job roles. 
• 6. User Interaction: The user interacts with the system in order to view job roles, practice 
interviews, and track the skill development path. 
 
IV. IMPLEMENTATION 
The deployment of the suggested Personality Prediction System is a multi-step pipeline that combines 
natural language processing (NLP), machine learning (ML), and web application development. The system 
is scalable, user-friendly, and efficient in handling unstructured data from resumes. The following are the 
main components of the deployment: 
A. Data Collection and Preprocessing 
• A dataset of personality trait-annotated resumes (according to the Big Five model) is gathered. 
The dataset is used for training and testing the machine learning models. 
• Resume textual data extracted is preprocessed through NLP methods like tokenization, stop-word 
removal, and lemmatization. Word frequency, sentence complexity, and tone features are obtained 
through TF-IDF and Word2Vec. 
B. Feature Extraction and Model Training 
• Linguistic attributes (e.g., word selection, sentence structure) and structural attributes (e.g., 
section title, bullet points) are obtained from the resumes. 
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• These attributes are mapped onto the Big Five personality traits (Openness, Conscientiousness, 
Extraversion, Agreeableness, Neuroticism) employing supervised learning techniques like Random Forest, 
Neural Networks, and Support Vector Machines (SVM). 
• The model is trained on 80percent of the data and tested on the remaining 20%(add modulus) 
to establish robustness. 
C. Interview Question Generation: 
• A module based on deep learning (e.g., LSTM or Transformer models) is used to create interview 
questions specific to the user’s CV. The module picks out the most important areas of expertise and 
creates context-specific questions. 
D. Job Role Recommendation: 
• A collaborative filtering algorithm is employed to compare the user’s skills, experience, and inferred 
personality traits against a database of job profiles. The system also suggests skill gaps and identifies jobs 
that match the user’s profile. 
E. Skill Development Roadmap: 
• On the basis of the suggested job profiles, the system creates a customized skill development roadmap. 
This roadmap comprises online training, certifications, and hands-on projects to fill skill gaps. 
F. Web Application Development 
• The system is implemented as a web application based on Flask/Django frameworks. The user interface 
is user friendly with features for the users to upload their CVs, see predicted personalities, and view 
interview questions and skill development plans. 

 
Fig 4.1. – Architecture of proposed system 
 
V. DISCUSSION ON THE RESULTS 
The system was tested on a 1,000 resume dataset with personality traits annotation. The results prove how 
efficient the system is at predicting personality traits and offering practical career advice. 
A. Personality Prediction Accuracy: 
• Random Forest had the highest accuracy level of 85percent in predicting personality traits, 
followed by Neural Networks with 82percent and SVM with 80percent. 
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• The model worked especially well in predicting Conscientiousness and Openness, since these are 
strongly represented in the structure and content of resumes (e.g., elaborate work history, varied skill sets). 
B. Interview Question Generation: 
• The question generation module based on LSTM generated contextually appropriate questions with an 
accuracy of 78percent. Users found the questions to be extremely helpful for interview preparation. 
C. Job Role Recommendation: 
• The collaborative filtering model had 83percent accuracy in suggesting career profiles that fit the user’s 
career goals. The users experienced suggestions that resonated with their future career paths. 
D. Skill Development Roadmap: 
• Users highly praised the skill development module for being practically useful and having actionable 
advice. 90percent of users noted that the roadmap was helpful to them in locating and closing the skill 
gap properly. 
E. Bias Mitigation: 
• It was tested for fairness (e.g., gender, ethnicity) against fairness metrics. It demonstrated a low level of 
bias with 92percent as the fairness score, showing the system gives fairly equal recommendations. 

 
                       Fig 5.1. – Accuracy of personality prediction 
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Fig 5.2. – Accuracy of questions generation 
 
VI. COMPARATIVE RESULT ANALYSIS 
To verify the efficacy of the proposed system, its performance was compared against current state-of-the-
art approaches in personality prediction and career guidance. 
A. Comparison with Conventional Methods: 
• Conventional methods such as psychometric tests and self-report surveys had an average accuracy 
of 70percent in personality prediction, whereas the proposed system has 85percent. 
• The proposed system is not dependent on active user participation, unlike conventional methods, 
which makes it more efficient and scalable. 
B. Comparison with Other AI-Based Systems: 
• The system performed better than Kumar and Singh’s (2019) KNN-based career suggestion 
system, with which it attained a job matching accuracy of 75percent. 
• It also performed better than Patel and Gupta’s (2021) logistic regression-based personality 
prediction model, which had a 72percent accuracy. 
C. Comparison with Deep Learning Models: 
• Although Lee and Kim (2020) CNN-LSTM model performed very accurately (88percent) for predicting 
job roles, it was computationally costly and not as scalable. The system developed in this work finds a 
trade-off between accuracy (85percent) and computational cost. 
D. User Feedback: 
• The proposed system was rated by users higher than the available tools on the factors of usability, 
relevance of recommendations, and usability of skill development roadmaps. 
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Fig 6.1. – Comparison of key algorithms 
 

VII. CONCLUSION 
The proposed Personality Prediction System is a major step forward in AI-based recruitment and career 
counselling. Through NLP and machine learning, the system offers an end-to-end solution for personality 
prediction, interview preparation, job role suggestion, and skill planning. Major contributions of this 
paper are: 
A. Objective Personality Prediction: 
• The system does away with the requirement of self reported tests as it analyses resumes to offer a more 
natural and objective evaluation of personality traits. 
B. Actionable Career Guidance: 
• The fusion of personality prediction, job role suggestion, and skill development planning provides the 
user with a comprehensive career counselling solution. 
C. Scalability and Efficiency: 
• The system is built to efficiently manage high volumes of unstructured data and is thus apt for individual 
use as well as by organizations. 
D. Bias Mitigation: 
• The system includes fairness measures so that recommendations are fair and unbiased, catering to 
ethical requirements in AI-based hiring. 
Future research will aim to improve the system’s precision through the integration of other sources of 
data (e.g., LinkedIn profiles) and investigating more complex deep learning architectures. The suggested 
system can potentially transform recruitment processes, making them more efficient, objective, and fair. 
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