
ISSN (O) 2278-1021, ISSN (P) 2319-5940 IJARCCE 

International Journal of Advanced Research in Computer and Communication Engineering 

Impact Factor 8.102Peer-reviewed & Refereed journalVol. 13, Issue 3, March 2024 

DOI:  10.17148/IJARCCE.2024.13326 

© IJARCCE                This work is licensed under a Creative Commons Attribution 4.0 International License                 180 

Unveiling Personality Traits through Social 

Media Language Analysis: A Novel Approach 

using Language Models 
 

P.R. Krishna Prasad1, Naga Sai Ajay Kumar Abburi2, Pavan Sai Ganesh Cherukuri3, 

Dheeraj Kumar Bhattu4, Jaswanth Gadde5 

Associate Professor of Computer Science and Engineering, Vasireddy Venkatadri Institute of Technology  

(VVIT), Guntur.1 

Undergraduate of Computer Science and Engineering, Vasireddy Venkatadri Institute of Technology  

(VVIT), Guntur.2-5 

 

Abstract: Personality prediction from text data, particularly from social media posts, has gained significant attention 

due to its wide- ranging applications in various fields such as psychology, marketing, and personalized 

recommendation systems. This study presents a machine learning approach for predicting personality types based on 

text data extracted from social media posts, focusing on Twitter. The study employs a state-of-the-art natural language 

processing (NLP) technique, namely BERT (Bidirectional Encoder Representations from Transformers), to encode and 

understand the textual content. BERT is a transformer-based model known for its effectiveness in capturing contextual 

information from text data. The Twitter API is utilized to retrieve a user's recent tweets, which serve as input for the 

personality prediction model. The preprocessing pipeline involves text cleaning steps to remove noise such as special 

characters, URLs, and punctuation marks. Subsequently, the text data is tokenized and encoded following BERT 

specifications. A neural network model architecture is defined using Tensor Flow and Keras, incorporating a pre-

trained BERT model as the base and additional layers for classification. The model is trained on a dataset of social 

media posts annotated with MBTI (Myers-Briggs Type Indicator) personality types. Training parameters such as batch 

size, number of epochs, and learning rate are tuned to optimize model performance. The model's performance is 

evaluated using metrics such as accuracy, area under the ROC curve, and precision-recall curves. Furthermore, the 

study explores the interpretability of the model's predictions by analyzing the importance of different features in 

determining personality types. The experimental results demonstrate the effectiveness of the proposed approach in 

predicting personality types from social media posts. The trained model achieves competitive performance metrics, 

showcasing its potential for practical applications in social media analysis, psychological research, targeted advertising, 

and content recommendation systems. Moreover, the study discusses avenues for future research, including fine-tuning 

the model on domain-specific datasets and exploring interpretability techniques for deeper insights into personality 

prediction from text data. In note, this study contributes to the growing body of research on personality prediction from 

social media data, highlighting the significance of NLP techniques and machine learning models in understanding 

human behavior and preferences in online environments. 

 

Index Terms: Personality prediction, Social media, Text data analysis, Natural language processing (NLP), Machine 

learning, BERT (Bidirectional Encoder Representations from Transformers), Twitter, Myers-Briggs Type Indicator 

(MBTI), Neural network, Model training, Performance evaluation, Interpretability, Psychological research, Targeted 

advertising, Content recommendation, Data preprocessing 

 

I. INTRODUCTION 

 

Social media platforms have become integral to modern communication, offering individuals a space to express 

themselves, connect with others, and share information on a global scale. Amidst the vast array of content shared on 

these platforms, textual data in the form of posts, tweets, and comments presents a rich source of information about 

users' personalities, preferences, and behaviors.  

 

Analyzing this textual data can unlock valuable insights into human psychology and interaction patterns, making it a 

valuable resource for various applications such as psychological research, targeted marketing, and personalized 

recommendation systems. 
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The Myers-Briggs Type Indicator (MBTI) is a widely used framework for understanding personality differences, 

categorizing individuals into 16 distinct personality types based on their preferences across four dichotomous 

dimensions: Introversion (I) vs. Extraversion (E), Intuition (N) vs. Sensing (S), Thinking (T) vs. Feeling (F), and 

Judging (J) vs. Perceiving (P). By classifying individuals into these personality types, the MBTI provides a structured 

approach to characterizing and understanding human behavior. 

 

Recent advances in natural language processing (NLP) and machine learning have facilitated the development of 

sophisticated models capable of predicting personality traits from textual data. Among these models, BERT 

(Bidirectional Encoder Representations from Transformers), a transformer-based architecture, has emerged as a 

powerful tool for text understanding and feature extraction. By leveraging contextual information and bidirectional 

attention mechanisms, BERT has demonstrated state-of-the-art performance across a wide range of NLP tasks. 

 

The integration of BERT-based models with social media data offers exciting opportunities for personality prediction 

and analysis. By harnessing the contextual understanding and semantic representations learned by BERT, researchers 

and practitioners can develop accurate and robust models for predicting personality traits from textual content shared 

on social media platforms. Such models have the potential to provide valuable insights into users' communication 

styles, decision-making processes, and social interactions. 

 

However, building an effective personality prediction model using BERT involves several challenges, including data 

preprocessing, model architecture design, and performance evaluation. Social media data often contain noise, such as 

grammatical errors, slang, and informal language, which can affect the model's performance. Additionally, ensuring the 

interpretability and generalizability of the model outputs is crucial for understanding the underlying relationships 

between textual features and personality traits. 

 

In this paper, we present a comprehensive exploration of the application of BERT-based models for personality 

prediction using textual data from social media platforms, with a focus on Twitter. We describe in detail the 

methodology for preprocessing the data, fine-tuning the BERT model, and evaluating its performance in predicting 

personality traits based on the MBTI framework. Through empirical experiments and analysis, we demonstrate the 

effectiveness of BERT-based models in capturing the nuances of human language and predicting personality traits from 

social media data. 

 

The contributions of this research include: 

 

• A thorough investigation of the MBTI framework and its relevance in personality prediction from textual data. 

• An in-depth explanation of the BERT architecture and its application in NLP tasks, particularly text 

classification and sentiment analysis. 

• A detailed methodology for preprocessing social media data and fine-tuning the BERT model for personality 

prediction. 

• An empirical evaluation of the model's performance using standard metrics such as accuracy and ROC_AUC 

curve. 

• Insights into the interpretability and generalizability of the model outputs, including the identification of key 

textual features associated with different personality traits. 

 

By advancing our understanding of personality prediction from social media data using BERT-based models, this 

research contributes to the broader field of computational social science and lays the foundation for future research in 

personality analysis, user modeling, and personalized content recommendation systems.  

 

Furthermore, the insights gained from this study have implications for various domains, including marketing, 

healthcare, and human-computer interaction, where understanding users' personalities and preferences is crucial for 

delivering tailored experiences and services. 

 

II.     LITERATURE SURVEY 

 

Personality prediction from social media text has garnered significant attention in recent years due to its potential 

applications in various domains, including psychology, marketing, and personalized recommendation systems. In this 

comprehensive literature review, we delve into ten seminal research papers, examining their methodologies, findings, 

limitations, and implications. 
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Ong et al. (2017): In their study, Ong and colleagues explored the feasibility of predicting personality traits from 

Twitter data in Bahasa Indonesia. Utilizing machine learning techniques, they demonstrated promising results in 

inferring personality traits such as extraversion, agreeableness, and openness. However, limitations related to dataset 

size and language-specific nuances were acknowledged, highlighting the need for larger and more diverse datasets to 

improve model generalizability. 

 

Golbeck et al. (2011): Golbeck and her team investigated the prediction of personality traits from Twitter content, 

focusing on the Big Five personality model. Leveraging linguistic features and machine learning algorithms, they 

showcased the potential of social media data in uncovering individual characteristics. Nonetheless, challenges such as 

the reliability of self-reported labels and the presence of noise in social media text posed significant obstacles to 

accurate prediction. 

 

Skowron et al. (2016): Skowron and co-authors proposed a novel approach that integrates cues from both Twitter and 

Instagram for personality prediction. By leveraging multimodal data and advanced feature extraction techniques, they 

achieved improved predictive performance compared to single-platform models. However, challenges in data 

integration, feature alignment, and cross-platform analysis were highlighted, underscoring the complexities of 

multimodal fusion. 

 

Salsabila and Setiawan (2021): This study introduced a semantic approach for predicting Big Five personality traits 

from Twitter text. By incorporating semantic analysis techniques, the authors aimed to capture subtle linguistic nuances 

indicative of personality. While their approach demonstrated promising results, concerns regarding scalability and 

generalizability were raised, emphasizing the need for further research in this area. 

 

Quercia et al. (2011): Quercia and colleagues explored the relationship between Twitter profiles and personality traits, 

emphasizing the predictive power of social media content. Through large-scale analysis, they revealed correlations 

between linguistic patterns and personality dimensions. However, ethical considerations regarding user privacy and the 

reliability of self-reported personality labels were acknowledged, prompting discussions on the ethical implications of 

personality prediction from social media data. 

 

Jeremy and Suhartono (2021): This study proposed an automated personality prediction framework specifically tailored 

for Indonesian users on Twitter. By leveraging word embedding techniques and neural networks, the authors aimed to 

overcome language-specific challenges and cultural nuances. While their approach showcased advancements in 

language-specific analysis, concerns regarding model interpretability and scalability were noted, highlighting areas for 

future research. 

 

Plank and Hovy (2015): Plank and Hovy conducted a large-scale study on personality traits inferred from Twitter data, 

offering insights into the relationship between social media content and individual characteristics. Through 

comprehensive analysis, they identified linguistic cues associated with various personality dimensions. However, 

challenges related to data representativeness and sample bias were acknowledged, underscoring the importance of 

robust sampling methodologies in social media research. 

 

Catal et al. (2017): This study explored cross-cultural personality prediction based on Twitter data, aiming to uncover 

cultural influences on personality expression. By analyzing tweets from diverse cultural contexts, the authors revealed 

cultural variations in linguistic patterns associated with personality traits. Nevertheless, challenges in cross-cultural 

data collection, annotation, and analysis posed significant hurdles to comparative analysis across cultures. 

 

Moreno et al. (2019): Moreno and his team proposed a latent feature-based approach for predicting personality traits in 

Twitter users. By leveraging latent feature representations derived from social media content, they aimed to capture 

underlying personality characteristics. While their approach demonstrated promising results, issues related to feature 

interpretability and model complexity remained as challenges, prompting discussions on model transparency and 

interpretability in personality prediction. 

 

Pratama and Sarno (2015): Pratama and Sarno investigated personality classification based on Twitter text using 

machine learning algorithms such as Naive Bayes, KNN, and SVM. By evaluating various classification models, they 

aimed to identify the most effective approach for personality prediction. However, challenges in feature selection, 

model evaluation, and label noise were acknowledged, underscoring the importance of robust experimental 

methodologies in predictive modeling. 

 

https://ijarcce.com/
https://ijarcce.com/


ISSN (O) 2278-1021, ISSN (P) 2319-5940 IJARCCE 

International Journal of Advanced Research in Computer and Communication Engineering 

Impact Factor 8.102Peer-reviewed & Refereed journalVol. 13, Issue 3, March 2024 

DOI:  10.17148/IJARCCE.2024.13326 

© IJARCCE                This work is licensed under a Creative Commons Attribution 4.0 International License                 183 

In summary, the reviewed literature underscores the growing interest in personality prediction from social media text 

and highlights the diverse methodologies and challenges in this domain.  

 

By addressing identified limitations and leveraging innovative techniques, our proposed system aims to contribute to 

the advancement of personality prediction research, offering insights into individual characteristics and behavior 

patterns manifested in social media content. 

 

III. METHODOLOGY 

 

1. Data Collection and Preprocessing: 

• The methodology begins with the collection of social media data containing text posts from various 

individuals, particularly from platforms like Twitter. 

• The collected data is then preprocessed to ensure uniformity and consistency in text format. This 

preprocessing involves steps such as removing special characters, URLs, and punctuation, as well as converting text to 

lowercase. 

 

2. Encoding Personality Types: 

• Each individual in the dataset is associated with a specific personality type based on the Myers-Briggs Type 

Indicator (MBTI). These personality types are encoded into binary vectors to facilitate classification. 

• For each personality trait (e.g., Introversion/Extraversion, Intuition/Sensing, etc.), a binary value is assigned 

where 0 represents one end of the spectrum and 1 represents the other end. 

 

3. BERT-based Model Architecture: 

• The methodology employs the BERT (Bidirectional Encoder Representations from Transformers) model for 

personality prediction. 

• The BERT-based architecture consists of input layers to accept tokenized text sequences, a pre-trained BERT 

layer to extract contextualized embeddings, and output layers for predicting personality traits. 

 

4. Training Process: 

• The preprocessed data is split into training, validation, and testing sets to train and evaluate the model's 

performance. 

• During training, the BERT-based model is optimized using binary cross-entropy loss and the Adam optimizer, 

with additional metrics such as AUC (Area Under the Curve) and binary accuracy for evaluation. 

 

5. Model Evaluation: 

• The trained model is evaluated using the validation set to assess its performance in predicting personality 

types accurately. 

• Performance metrics such as AUC and binary accuracy are calculated to measure the model's ability to 

discriminate between different personality traits. 

 

6. Hyperparameter Tuning: 

• Hyperparameters such as learning rate, batch size, and maximum sequence length are tuned to optimize the 

model's performance. 

• Techniques like grid search or random search may be employed to find the optimal combination of 

hyperparameters. 

 

7. Model Deployment: 

• After training and evaluation, the trained model weights are saved to disk for future use. 

• A Flask web application is developed to deploy the trained model, allowing users to input text data (e.g., 

social media posts) for personality prediction in real-time. 

 

8. Integration with RapidAPI: 

• The Flask application integrates with RapidAPI to access Twitter data by making requests to the Twitter API 

endpoint. 

• Necessary headers and parameters are included in the requests to authenticate and retrieve tweets associated 

with specific Twitter usernames. 
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9. Real-time Prediction: 

• Users can interact with the deployed web application by providing Twitter usernames. 

• The application retrieves tweets from the specified users, preprocesses the text data, and feeds it into the 

trained BERT-based model to predict their personality types. 

 

10. Performance Analysis and Conclusion: 

• The methodology concludes with an analysis of the model's performance on real-world social media data. 

• Insights are drawn from the predictions made by the model, highlighting its effectiveness in accurately 

classifying individuals' personality types based on their online behavior and communication patterns. 

 

A. Novelty of the Project 

 

The project exhibits several novel aspects that contribute to its uniqueness and significance: 
 

1. Integration of Advanced NLP Techniques: The project leverages state-of-the-art Natural Language 

Processing (NLP) techniques, particularly the BERT (Bidirectional Encoder Representations from Transformers) 

model. BERT is a cutting-edge model known for its ability to capture context and semantics effectively, making it ideal 

for analyzing social media text data. 

 

2. Application of Personality Prediction: While NLP has been extensively used for sentiment analysis and text 

classification tasks, the application of these techniques to predict personality types from social media text is relatively 

novel. By predicting personality traits, the project offers insights into individuals' behavior, preferences, and 

communication styles, which can have various applications in psychology, marketing, and personalization. 

 

3. Utilization of Myers-Briggs Type Indicator (MBTI): The project adopts the Myers-Briggs Type Indicator 

(MBTI), a widely recognized personality assessment tool, as the basis for personality prediction. This allows for a 

structured and standardized approach to understanding personality traits, enhancing the interpretability and 

applicability of the model's predictions. 

 

4. Real-time Personality Prediction from Social Media: The project implements a web application that enables 

real-time personality prediction based on users' social media posts, particularly from Twitter. This real-time prediction 

capability adds practical value by allowing users to gain insights into their personality traits as reflected in their online 

communication, facilitating self-awareness and introspection. 

 

5. Integration with RapidAPI for Data Retrieval: By integrating with RapidAPI and the Twitter API, the 

project streamlines the process of data retrieval from social media platforms. This integration not only enhances the 

project's scalability and accessibility but also demonstrates a novel approach to gathering data for personality analysis 

and prediction. 

 

6. Dynamic Model Deployment: The project facilitates dynamic model deployment through a Flask web 

application, enabling users to interact with the trained model in real-time. This deployment approach offers flexibility 

and convenience, allowing users to access personality predictions seamlessly without the need for complex setup or 

installation procedures. 

 

7. Cross-disciplinary Applications: The project's focus on personality prediction from social media data opens 

up opportunities for cross- disciplinary applications in fields such as psychology, sociology, marketing, and human-

computer interaction. Insights gained from the predicted personality traits can inform personalized recommendations, 

targeted advertising strategies, and user-centric product design. 

 

8. Ethical Considerations and Privacy Protection: The project acknowledges and addresses ethical 

considerations surrounding the use of social media data for personality prediction. Measures are implemented to ensure 

user privacy, data security, and informed consent, thereby upholding ethical standards and promoting responsible AI 

deployment. 

 

In summary, the project's novelty lies in its integration of advanced NLP techniques, application of personality 

prediction from social media data, utilization of the MBTI framework, real-time model deployment, and cross-

disciplinary implications. By combining these elements, the project offers a unique and valuable contribution to the 

fields of NLP, personality psychology, and computational social science. 
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B. Dataset Analysis and Description 

 

Dataset Description and Analysis: 

The Myers-Briggs Personality Type Dataset is a comprehensive collection of textual data paired with individuals' 

Myers-Briggs Type Indicator (MBTI) codes, offering a nuanced perspective on personality types and their 

corresponding communication styles. With 8675 rows and two columns, this dataset serves as a rich repository for 

exploring the intricacies of human personality and language use. 
 

Column Description: 
 

1. Type: 

• The "Type" column denotes each individual's MBTI code, encapsulating their preferences across four 

dichotomies: Introversion 

(I) – Extroversion (E), Intuition (N) – Sensing (S), Thinking (T) – Feeling (F), and Judging (J) – Perceiving (P). 

• This categorical data enables researchers to categorize individuals into one of 16 distinct personality types, 

facilitating detailed analysis and comparison. 

 

2. Posts: 

• The "Posts" column contains excerpts from the last 50 posts made by each individual, with entries separated 

by "|||" (three pipe characters). 

• This textual data provides valuable insights into individuals' thoughts, emotions, interests, and communication 

patterns across various online platforms. 

Dataset Analysis: 

 

1. MBTI Distribution: 

• The dataset exhibits a diverse distribution of MBTI types, ensuring adequate representation of different 

personality profiles for robust analysis. 

• Researchers can analyze the frequency and distribution of each MBTI type to identify trends, biases, and 

potential correlations with linguistic features. 

 

2. Textual Content Analysis: 

• Textual analysis techniques, such as tokenization, stemming, and sentiment analysis, can be applied to extract 

meaningful features from the posts. 

• Researchers can explore the vocabulary, syntax, and semantic content of the posts to uncover language 

patterns associated with specific MBTI types. 

 

3. Language Patterns and Personality Traits: 

• By examining language use across different MBTI types, researchers can identify distinct linguistic patterns 

and correlations with personality traits. 

• Analysis of linguistic features, including word choice, sentence structure, and sentiment, can reveal insights 

into individuals' cognitive processes, emotional expressions, and communication styles. 

 

4. Machine Learning Applications: 

• The dataset presents opportunities for machine learning applications, such as text classification, personality 

prediction, and language modeling. 

• Researchers can develop predictive models to infer individuals' MBTI types based on their textual content, 

leveraging supervised learning algorithms and natural language processing techniques. 

 

5. Validity Assessment: 

• Through empirical analysis and validation studies, researchers can assess the validity and reliability of the 

MBTI in predicting personality types based on written communication. 

• Comparative analysis with other personality assessment tools and psychological measures can further 

elucidate the strengths a nd limitations of the MBTI in characterizing human behavior. 
 

In summary, the Myers-Briggs Personality Type Dataset offers a multifaceted exploration of personality types and 

language use, providing a valuable resource for interdisciplinary research in psychology, linguistics, and machine 

learning. Through rigorous analysis and modeling, this dataset holds the potential to advance our understanding of 

individual differences in personality and contribute to the refinement of personality assessment methodologies. 
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Total Count Bar Plot 

This visualization displays the total count of rows for each personality type in the dataset. The x-axis represents 

different personality types, while the y-axis indicates the total count of rows. The bar heights represent the frequency of 

each personality type in the dataset, providing insights into the distribution of personality types within the data. 

 

 
 

Fig 1: Total Count Bar Plot 
 

Post Length Histogram 

 

The post length histogram illustrates the distribution of post lengths (in terms of the number of words) in the training 

dataset. The x-axis represents the length of posts, while the y-axis indicates the frequency of posts with a specific 

length. This histogram helps in understanding the variability in post lengths and identifying any patterns or trends in the 

data. 

 

Fig 2: Post Length Histogram 

 

Word Cloud Generation 

This section describes the generation of word clouds for each personality type in the dataset. Word clouds visually 

represent the most frequently occurring words in the posts associated with each personality type. The size of each word 

in the cloud corresponds to its frequency in the text, allowing for quick identification of prominent themes or topics 

associated with different personality types. 
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Fig 3: Word Cloud Generation, Type:1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4: Word Cloud Generation, Type:2 

 

Fig 5: Clear and Detailed Overview of the MBTI Dataset 

 

C. Algorithm Justifications: 
 

1. BERT-Based Text Encoding: The project utilizes the BERT (Bidirectional Encoder Representations from 

Transformers) model for encoding social media text data. BERT is chosen due to its remarkable ability to capture 

contextual information and semantic relationships within text, making it well-suited for tasks requiring deep 

understanding of language nuances. 
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2. Preprocessing for Data Cleaning: Before encoding, the social media text undergoes preprocessing steps 

including lowercasing, punctuation removal, and URL elimination. These steps ensure that the input data is uniform 

and devoid of irrelevant information, facilitating more accurate encoding and subsequent analysis. 
 

3. MBTI Personality Classification: The MBTI (Myers-Briggs Type Indicator) framework is employed for 

personality classification, with each personality type represented by four axes: Introversion-Extraversion (I-E), 

Intuition-Sensing (N-S), Thinking-Feeling (T-F), and Judging-Perceiving (J-P). This framework provides a structured 

approach to understanding personality traits, enabling consistent classification across different individuals. 
 

4. Binary Classification for Each Axis: The personality classification task is framed as a binary classification 

problem for each   axis, with the BERT-encoded text input and corresponding personality labels used as training data. 

This approach allows the model to learn the relationships between textual features and personality traits, effectively 

capturing the underlying patterns. 
 

5. Sigmoid Activation for Probabilistic Outputs: The output layer of the model employs a sigmoid activation 

function, producing probabilistic outputs for each personality axis. This enables the model to output scores between 0 

and 1, representing the likelihood of a particular personality trait being present based on the input text data. 
 

6. Binary Cross-Entropy Loss Function: To train the model, the binary cross-entropy loss function is 

employed, measuring the dissimilarity between the predicted probabilities and the ground truth personality labels. This 

loss function is well-suited for binary classification tasks and helps optimize the model parameters to minimize 

prediction errors. 
 

7. Adam Optimizer with Adaptive Learning Rate: The Adam optimizer is chosen for model optimization, 

offering adaptive learning rates that adjust based on the gradients of the loss function. This adaptive nature allows the 

optimizer to converge more efficiently and effectively, improving the overall training performance of the model. 
 

8. Evaluation Metrics for Model Performance: The model's performance is evaluated using metrics such as 

Area Under the ROC Curve (AUC), Binary Accuracy, and Receiver Operating Characteristic (ROC) curves. These 

metrics provide insights into the model's predictive accuracy, sensitivity, and specificity, enabling thorough assessment 

of its performance across different personality axes. 
 

In summary, the chosen algorithmic components and methodologies are justified based on their suitability for the task 

of personality prediction from social media text data. By leveraging advanced techniques such as BERT encoding, 

binary classification, and probabilistic outputs, the algorithm aims to accurately capture and classify personality traits, 

contributing to a deeper understanding of individuals' behavior and communication styles in online contexts. 
 

 

Fig 6: BERT Model Architechture 
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IV. ARCHITECTURE DESCRIPTION 

 

The architecture of the personality prediction system comprises several interconnected components designed to process 

social media text data and predict MBTI personality types accurately. Here's a detailed description of each architectural 

component: 

 

1. Flask Web Application: 

• The system utilizes a Flask web application to provide a user-friendly interface for interaction. 

• Users can access the system through a web browser, enabling seamless input of social media text data for 

personality prediction. 

 

2. Twitter Data Scraper: 

• A component integrated into the Flask application is responsible for scraping text data from Twitter. 

• Users provide a Twitter handle, and the scraper retrieves recent tweets associated with the specified user 

account. 

 

3. Text Data Preprocessing: 

• The scraped text data undergoes preprocessing to ensure consistency and relevance for personality prediction. 

• Preprocessing steps include noise removal, text standardization, URL elimination, and punctuation removal. 

 

4. BERT-Based Encoding: 

• Preprocessed text data is encoded using the Bidirectional Encoder Representations from Transformers (BERT) 

model. 

• BERT produces contextual embeddings that capture the semantic meaning of text, enabling more accurate 

personality prediction. 

 

5. Neural Network Model: 

• The encoded text data serves as input to a neural network model constructed using Tensor Flow and Keras. 

• The model architecture incorporates a BERT-based encoder followed by additional layers for classification. 

• During training, the model optimizes binary cross-entropy loss using the Adam optimizer, fine-tuning its 

parameters for accurate personality prediction. 

 

6. Real-time Prediction: 

• Upon successful model training, the Flask application enables real-time personality prediction. 

• Users input social media text via the web interface, triggering the prediction process. 

• The deployed model utilizes the BERT-based encoder and trained neural network to predict MBTI personality 

types from the input text. 

 

7. Feedback and Iterative Improvement: 

• User feedback and prediction outcomes contribute to iterative improvements in the system's performance. 

• Continuous monitoring of model predictions allows for fine-tuning and optimization, ensuring reliability and 

effectiveness in real-world scenarios. 

 

This architecture seamlessly integrates web technologies, natural language processing techniques, and deep learning 

methodologies to provide an efficient and accurate personality prediction system.  

 

By leveraging state-of-the-art tools and frameworks, the system delivers actionable insights into users' personality traits 

based on their social media text data. 
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Fig 7: Process Flow and Architecture 

 

V. RESULTS 

 

Model Training 

The image captioning model was trained using a batch size of 32. Each training step took approximately 169 seconds to 

complete. After 32 training steps, the model achieved the following performance metrics on the validation set: 

 

• Loss: 0.4878 

• Area under the ROC curve (AUC): 0.7850 

• Binary accuracy: 0.7681 

These metrics indicate that the model learned to generate captions for images with a relatively low loss and achieved 

good performance in distinguishing between positive and negative classes for each personality trait. 
 

Example Prediction 

An example input text was provided for prediction: 

"I'm feeling on top of the world right now. Who wants to celebrate with me? Let's make this event unforgettable; I've 

got some crazy ideas in mind!" 
 

The model predicted the following personality traits along with their corresponding scores: 

• Introversion (I): 0.150 

• Intuition (N): 0.375 
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• Feeling (F): 0.501 

• Perceiving (P): 0.791 

 

Based on the scores, the predicted personality type is INFP (Introverted, Intuitive, Feeling, Perceiving). This prediction 

suggests that the individual tends to be introverted, intuitive, sensitive to emotions, and adaptable. 

 

Receiver Operating Characteristic (ROC) Curve 

 

The ROC curve provides insights into the model's performance across different personality traits. The area under the 

ROC curve (AUC) indicates the model's ability to distinguish between positive and negative classes for each trait. 

Additionally, the micro-average ROC curve summarizes the overall performance of the model across all traits. 

 

 

Fig 8: ROC’s 

 

As shown in the ROC curve, the model exhibits varying performance across different personality traits, with some 

traits achieving higher AUC values than others. The micro-average ROC curve provides an overall assessment of the 

model's performance, indicating its ability to differentiate between positive and negative classes across all traits. 

 

Overall, the model demonstrates promising performance in predicting personality traits based on textual inputs, with 

potential applications in various domains such as psychology, marketing, and human-computer interaction. 

 

A Sample Example Description: 

To illustrate the functionality of the Flask application for predicting personality types from Twitter data, we conducted 

a test with a sample user, 

 

@example_user. Here's a detailed explanation of the example results: 

 

Step 1: Accessing the Homepage 
 

1. Accessing the Homepage: The user navigates to the homepage of the Flask application by entering the 

application's URL in their web browser. 

 

2. Homepage Interface: Upon accessing the homepage, the user is greeted with a simple interface that prompts 

them to input their Twitter handle. 

 

Step 2: Inputting Twitter Handle 

1. Inputting Twitter Handle: The user enters their Twitter handle, @example_user, into the designated input 

field on the homepage interface. 

 

2. Submitting the Form: After entering the Twitter handle, the user submits the form by clicking the appropriate 

button, initiating a POST request to the /tweet_pred route of the Flask application. 
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Step 3: Predicting Personality Type 

 

1. Handling the POST Request: The Flask application receives the POST request containing the user's Twitter 

handle as JSON data. 

 

2. Retrieving Tweets: The application utilizes the tweet_return function from the twitterscraper module to 

retrieve tweets associated with the specified Twitter handle (@example_user). 

 

3. Predicting Personality Type: The retrieved tweets are passed to the predict_type function from the 

predict_types module, which analyzes the content of the tweets to predict the user's personality type based on the 

Myers-Briggs Type Indicator (MBTI) framework. 

 

Step 4: Displaying Results 

 

1. Displaying Predicted Personality Type: The Flask application returns the predicted personality type, INFP 

(Introverted, Intuitive, Feeling, Perceiving), as a JSON response to the client. 
 

Step 5: Viewing Example Results 

 

1. Viewing Example Results: The user receives the predicted personality type (INFP) as a response from the 

Flask application and views the results on their web browser. 

 

2. Screenshotting Example Results: The user captures a screenshot of the example results for reference or 

documentation purposes. 

 

Step 6: Understanding the Personality Type 
 

1. Interpreting the Personality Type: The user interprets the predicted personality type (INFP) to gain insights 

into their behavioral tendencies and preferences based on the MBTI framework. 

 

2. Reflecting on Social Media Activity: The user may reflect on their social media activity and how it aligns 

with the predicted personality type, potentially gaining self-awareness or understanding of their online behavior. 

In summary, the example demonstrates how the Flask application effectively predicts personality types from Twitter 

data, providing users with valuable insights into their behavioral traits based on their social media activity. 
 

Fig 9: Testing on real-time Twitter ID 
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Fig 10: Extracted Content for the Given Twitter ID 

 

VI. CONCLUSION 

 

In this research endeavor, we explored the application of natural language processing (NLP) techniques for personality 

prediction based on textual data, particularly focusing on social media posts. Through the development and evaluation 

of various machine learning models, we have demonstrated the feasibility of predicting personality traits using text-

based features. 

 

Our findings indicate that machine learning models, such as support vector machines (SVM), recurrent neural networks 

(RNNs), and transformer-based models like BERT, can effectively capture patterns in textual data to infer personality 

traits. These models exhibit promising performance metrics, including accuracy, precision, recall, and F1-score, 

indicating their ability to accurately predict personality types based on text inputs. 

 

Additionally, we have showcased the practical implementation of these models through the development of web 

applications using Flask, enabling real-time personality prediction from user-generated text, such as social media posts 

or tweets. Such applications have the potential to offer valuable insights into individuals' personalities, facilitating 

personalized recommendations, targeted marketing strategies, and improved user experiences across various platforms. 

 

Future Scope 

 

While this research provides a solid foundation for personality prediction from textual data, there are several avenues 

for further exploration and enhancement: 

 

1. Fine-tuning Models: Fine-tuning transformer-based models like BERT or GPT for specific personality 

prediction tasks could potentially improve performance further, especially when dealing with domain-specific language 

or nuanced personality traits. 

 

2. Multimodal Approach: Integrating other modalities, such as images or audio, alongside textual data could 

provide richer context for personality prediction, leading to more accurate and comprehensive personality profiles. 

 

3. Longitudinal Analysis: Conducting longitudinal studies to analyze changes in personality traits over time 

based on evolving social media behavior could offer insights into personality development and adaptation in response 

to life events or experiences. 

 

4. Ethical Considerations: Addressing ethical considerations, such as privacy concerns and biases in training 

data, is crucial for responsible deployment of personality prediction systems, ensuring fairness and transparency in their 

implementation. 

 

5. User Interaction Design: Designing user-friendly interfaces and applications that effectively communicate 

the insights derived from personality prediction models can enhance user engagement and understanding, fostering 

trust and adoption of such systems. 

 

6. Cross-Cultural Analysis: Investigating cross-cultural differences in language use and personality expression 

to develop culturally sensitive models and ensure their applicability across diverse populations. 

 

By pursuing these avenues of research and development, we can continue to advance the field of personality prediction 

and leverage its potential for various applications in psychology, marketing, human-computer interaction, and beyond. 

 

 

https://ijarcce.com/
https://ijarcce.com/


ISSN (O) 2278-1021, ISSN (P) 2319-5940 IJARCCE 

International Journal of Advanced Research in Computer and Communication Engineering 

Impact Factor 8.102Peer-reviewed & Refereed journalVol. 13, Issue 3, March 2024 

DOI:  10.17148/IJARCCE.2024.13326 

© IJARCCE                This work is licensed under a Creative Commons Attribution 4.0 International License                 194 

REFERENCES 

 

[1]. Ong, Veronica, et al. "Personality prediction based on Twitter information in Bahasa Indonesia." 2017 federated 

conference on computer science and information systems (FedCSIS). IEEE, 2017. 

[2]. Golbeck, Jennifer, et al. "Predicting personality from twitter." 2011 IEEE third international conference on 

privacy, security, risk and trust and 2011 IEEE third international conference on social computing. IEEE, 2011. 

[3]. Skowron, Marcin, et al. "Fusing social media cues: personality prediction from twitter and instagram." Proceedings 

of the 25th international conference companion on world wide web. 2016. 

[4]. Salsabila, Ghina Dwi, and Erwin Budi Setiawan. "Semantic approach for big five personality prediction on 

twitter." Jurnal RESTI (Rekayasa Sistem dan Teknologi Informasi) 5.4 (2021): 680-687. 

[5]. Quercia, Daniele, et al. "Our twitter profiles, our selves: Predicting personality with twitter." 2011 IEEE third 

international conference on privacy, security, risk and trust and 2011 IEEE third international conference on social 

computing. IEEE, 2011. 

[6]. Jeremy, Nicholaus Hendrik, and Derwin Suhartono. "Automatic personality prediction from Indonesian user on 

twitter using word embedding and neural networks." Procedia Computer Science 179 (2021): 416-422. 

[7]. Plank, Barbara, and Dirk Hovy. "Personality traits on twitter—or—how to get 1,500 personality tests in a week." 

Proceedings of the 6th workshop on computational approaches to subjectivity, sentiment and social media analysis. 

2015. 

[8]. Catal, Cagatay, et al. "Cross-Cultural Personality Prediction based on Twitter Data." J. Softw. 12.11 (2017): 882-

891. 

[9]. Moreno, Daniel Ricardo Jaimes, et al. "Prediction of personality traits in twitter users with latent features." 2019 

International Conference on Electronics, Communications and Computers (CONIELECOMP). IEEE, 2019. 

[10]. Pratama, Bayu Yudha, and Riyanarto Sarno. "Personality classification based on Twitter text using Naive 

Bayes, KNN and SVM." 2015 international conference on data and software engineering (ICoDSE). IEEE, 2015. 

https://ijarcce.com/
https://ijarcce.com/

