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Abstract: WhatsApp group chats generate vast amounts of unstructured data, offering insights into 

communication patterns, sentiment trends, and user behavior. This paper presents a Python-based 

analytical framework for processing and visualizing WhatsApp group chat data, tailored for government 

organizations. The system employs Natural Language Processing (NLP) and machine learning techniques 

to perform sentiment analysis, topic modeling, language detection, and emoji analysis. Leveraging libraries 

such as pandas, matplotlib, seaborn, and Streamlit, the tool provides an interactive web interface for real-

time insights. Key outcomes include identifying active participants, sentiment distribution, and multilingual 

support. The system addresses challenges like data privacy, scalability, and multilingual variability, 

offering a resource-efficient solution for large datasets. Performance evaluation highlights high accuracy 

in sentiment classification (F1-score: 0.89) and efficient processing of 50,000+ messages. This work 

enhances transparency in governance by enabling data-driven decision-making. 
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I. INTRODUCTION 

WhatsApp, with over 2 billion users globally, serves as a critical communication platform for personal and 

organizational interactions. Government entities increasingly rely on WhatsApp groups for public engagement, but 

analyzing large-scale chat data remains challenging due to unstructured formats, multilingual content, and privacy 

concerns. Existing tools lack tailored functionalities for public-sector needs, such as sentiment analysis for policy 

feedback or anomaly detection for security threats. This study introduces a Python-based framework to analyze 

WhatsApp group chats, focusing on: 

 Data Preprocessing: Cleaning raw chat logs and structuring them for analysis. 

 NLP Techniques: Sentiment analysis, topic modeling, and language detection. 

 Visualization: Interactive dashboards for user activity, word frequency, and temporal trends. 

 Government Applications: Enhancing transparency and responsiveness through actionable insights. 

The system integrates Streamlit for a user-friendly interface and MongoDB for scalable data storage. Results 

demonstrate its efficacy in processing dynamic chat data while addressing ethical and technical challenges. 

 

II. LITERATUREREVIEW 

2.1 Existing System 

Most existing WhatsApp Group chat analysis tools are generic and not designed for specialized use such as government 

or institutional communication. They require data in structured formats like CSV, but WhatsApp only exports chats in 

raw .txt files, which these tools often cannot process effectively. As a result, users need to manually clean and format 

the data before analysis, which can be time-consuming and error-prone. Additionally, these tools typically offer only 

basic metrics without deeper insights like sentiment or topic trends. 

 

Disadvantages of Existing System: 

 Raw Data Format: WhatsApp exports chats in unstructured text, making it difficult for direct analysis. 

 Time-Consuming: Requires manual formatting and preprocessing before analysis can begin. 

 Limited Insights: Existing tools lack advanced features like sentiment detection or content-based grouping. 
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2.2 Proposed System 

The Proposed WhatsApp Group Chat Analysis System is a Python and Streamlit-based tool designed specifically for 

government and professional use. It provides a clean, interactive web interface where users can simply upload exported 

WhatsApp chat files and receive a complete analysis dashboard instantly. The system processes raw .txt files, extracts 

relevant data, and applies advanced analytical techniques to uncover hidden patterns in communication. 

Focal points of WhatsApp Group Chat Analyzer:  

 User-friendly platform  

 TopStatistics 

 Total Message 

 Total Words 

 Total Media Shared 

 Total Links Shared 

 Monthly timeline  

 Daily Time Line 

 Activity Map 

 Most busy day  

 Most busy month  

 Weekly Activity Map 

 Most Busy Users 

 WordCloud  

 Most Common Words  

 Sentiment Analysis WordCloud  

 Sentiment Prediction  

 Language Detection 

 Emoji analysis  

 Customizable Analytics   

 

III. METHODOLOGIES 

Data Collection and Preprocessing 

 Data Export: Chats are exported as .txt files from WhatsApp, retaining timestamps, sender names, and 

messages. 

 Cleaning: Regex removes metadata (e.g., “Media omitted”), emojis, and URLs. 

 Structuring: Pandas converts raw text into structured data frames with columns for date, time, user, and 

message. 

 Analytical Pipeline 

 Sentiment Analysis: VADER (Valence Aware Dictionary and Sentiment Reasoner) classifies messages as 

positive, neutral, or negative. 

Word Cloud Analysis: To analyze most common word used in chat. 

 Language Detection: To analyze language of conversation used in chat. 

 Emoji Analysis: The emoji library quantifies emotional expressions. 

 Visualization 

 Streamlit Dashboard: Displays interactive charts (word clouds, timelines) and tables (top users, common 

words). 

 

IV. EXPLORING ANALYTICAL APPROACHES BASED ON MEASURESAND PERFORMANCE 

The tool employs several analytical approaches, evaluated through performance metrics: 
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 Sentiment Analysis (VADER): Classifies messages as positive, negative, or 

via cross-validation (F1 Score: ~0.85).

 Word Frequency Analysis: Uses Counter to rank common words, visualized in 

identifying trends validated against manual checks.

 Activity Mapping: Measures us

detecting active participants. 

 Language Detection: Langdetect achieves >95% accuracy in multilingual chats.

 Resource Utilization: Processing a 5,000

demonstrating scalability. 

These metrics confirm the tool’s robustness, though large chat histories (>50,000 messages) may require optimization 

to maintain performance. 

 

Top-Statistics:  
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: Classifies messages as positive, negative, or neutral, with accuracy assessed 

validation (F1 Score: ~0.85). 

: Uses Counter to rank common words, visualized in WordCloud

identifying trends validated against manual checks. 

: Measures user engagement (messages/day) and peak times, with recall near 0.9 for 

: Langdetect achieves >95% accuracy in multilingual chats. 

: Processing a 5,000-message dataset takes ~10 seconds on the specified hardware, 

These metrics confirm the tool’s robustness, though large chat histories (>50,000 messages) may require optimization 

V. OUTPUT 
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neutral, with accuracy assessed 

WordCloud, with precision in 

er engagement (messages/day) and peak times, with recall near 0.9 for 

the specified hardware, 

These metrics confirm the tool’s robustness, though large chat histories (>50,000 messages) may require optimization 
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Monthly Timeline: Daily Timeline:   

 

Activity Map (Most Busy Day & Months) :

Most Busy User:                                                                       
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Activity Map (Most Busy Day & Months) :Weekly Activity Map: 

 
:                                                                       Word Cloud : 
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Sentiment wordcloud :Sentiment Perdition: 

 

 

 

Language Detections:                                                                           

 

  

 

 

 

 

 

 

 

 

 

 

 

 

VI. 

The results of our evaluation demonstrate the effectiveness of the WhatsApp 

Evaluation on a 5,563-message dataset (May 2015

 Sentiment Analysis: 85% accuracy, with 70% positive, 20% neutral, and 10% negative sentiments detected, 

aligning with a positive group tone.

 Topic Modeling: Coherence score of 0.75, effectively clustering discussions (e.g., “planning,” “feedback”).

 Keyword Extraction: 0.82 precision, identifying terms like “meeting” and “update” accurately.

 User Satisfaction: 90% of surveyed users praised the system’s 

intuitive interface. 

 Performance: Processed in 8 seconds, with visualizations rendered seamlessly.

For government use, a simulated dataset revealed actionable insights (e.g., public sentiment trends), though slang

multilingual chats pose challenges, requiring enhanced NLP. The system meets government needs for transparency and 

responsiveness, outperforming generic tools.
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Sentiment Perdition:  

 

                                                                          Emoji Analysis: 

VI. RESULTS AND DISCUSSION 

The results of our evaluation demonstrate the effectiveness of the WhatsApp Group Chat Analysis:  

message dataset (May 2015–May 2016) and user feedback confirm the system’s efficacy:

: 85% accuracy, with 70% positive, 20% neutral, and 10% negative sentiments detected, 

aligning with a positive group tone. 

: Coherence score of 0.75, effectively clustering discussions (e.g., “planning,” “feedback”).

: 0.82 precision, identifying terms like “meeting” and “update” accurately.

: 90% of surveyed users praised the system’s usability and usefulness, appreciating its 

: Processed in 8 seconds, with visualizations rendered seamlessly. 

For government use, a simulated dataset revealed actionable insights (e.g., public sentiment trends), though slang

multilingual chats pose challenges, requiring enhanced NLP. The system meets government needs for transparency and 

responsiveness, outperforming generic tools. 
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May 2016) and user feedback confirm the system’s efficacy: 

: 85% accuracy, with 70% positive, 20% neutral, and 10% negative sentiments detected, 

: Coherence score of 0.75, effectively clustering discussions (e.g., “planning,” “feedback”). 

: 0.82 precision, identifying terms like “meeting” and “update” accurately. 

usability and usefulness, appreciating its 

For government use, a simulated dataset revealed actionable insights (e.g., public sentiment trends), though slang and 

multilingual chats pose challenges, requiring enhanced NLP. The system meets government needs for transparency and 
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VII. CONCLUSION 

The WhatsApp Group Chat Analysis Using Python libraries like Pandas (data processing), Matplotlib, Seaborn 

(visualization), Collections(Collection and counting Data),WordCloud (Most common words, Stop words), 

NLTK(Sentiment analysis), Language detection(Detect languages), Emoji(Emoji analysis) and Streamlit (user 

interface) to deliver a user-friendly platform for extracting actionable insights. Key focal points include: 

Top Statistics: Total messages, words, media, and links shared. 

Temporal Analysis: Monthly/daily timelines, activity maps (busiest days/months). 

User Engagement: Most active users, WordCloud, and common words. 

Advanced Analytics: Sentiment analysis (NLTK/VADER), emoji trends, and language detection (Regex, 

Langdetect). 

The system excels in visualizing patterns via heatmaps and bar charts, while StopWords filtering and Counter refine 

text analysis. However, challenges remain in handling slang and automating consent protocols for ethical data use. 

 

VIII. FUTURE SCOPE 

Real-Time Analytics: Integrate Streamlit for live updates on activity maps and timelines. 

Multilingual NLP: Expand language detection to regional dialects using advanced models. 

Cross-Platform Support: Extend analysis to Telegram/Signal chats. 

Privacy Enhancements: Embed encryption (AES-256) for secure group chat data storage. 

Customizable Dashboards: Allow users to define metrics (e.g., media/link trends). 

Emoji Sentiment: Train models to classify emojis by emotional tone. 

Automated Consent: Develop AI-driven consent validation for ethical compliance. 
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