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Abstract: The Gen AI Powered Data Analyst System is a web-based intelligent analytics platform designed to automate the 
complete data analysis pipeline using Machine Learning and Large Language Models (LLMs). The system allows users to 
upload datasets and automatically performs data preprocessing, feature engineering, exploratory data analysis, visualization, 
and AutoML model selection. It integrates LLMpowered capabilities to generate dataset insights, explain analytical results, 
interpret model performance, and assist users with natural language understanding of their data. The application provides 
interactive visualizations, feature importance analysis, prediction results, and downloadable reports through a 
userfriendlyStreamlit interface. By combining Machine Learning, Generative AI, and intelligent automation, the system reduces 
manual effort, accelerates data analysis, and supports accurate, explainable, and data-driven decision-making.   
Keywords: Generative AI, Large Language Models (LLMs), AutoML, Machine Learning, Data Preprocessing, Feature 
Engineering, Streamlit, Predictive Analytics, Data Visualization, Explainable AI.   
 

I.   INTRODUCTION 
The Gen AI Powered Data Analyst System is a web-based application developed to simplify and automate the complete data 
analysis process using Machine Learning and Large Language Models (LLMs). Organizations generate large volumes of data, 
making manual analysis time-consuming and prone to errors. Traditional data analysis requires expertise in preprocessing, feature 
engineering, visualization, and model selection, which can be challenging for many users. To address these challenges, the proposed 
system provides an intelligent, automated solution for end-to-end data analytics. The application is developed using the Streamlit 
framework and offers an interactive and user-friendly interface. Users can upload datasets, perform intelligent preprocessing, 
generate advanced visualizations, engineer features, and automatically train multiple machine learning models through an AutoML 
pipeline. The integrated LLM generates dataset insights, explains model results, and provides business-oriented recommendations in 
natural language. The system also allows users to download processed datasets, trained models, and prediction reports for future 
use. Overall, the project provides an efficient, explainable, and AI-powered solution for intelligent data analysis and decision-
making   
 

II.   LITERATURE SURVEY 
Recent research in intelligent data analytics has shifted from traditional statistical methods to automated machine learning 
frameworks and AI-driven data analysis techniques [1], [8]. Conventional manual preprocessing and feature selection methods are 
often time-consuming and prone to human bias. Automated preprocessing and feature engineering techniques improve data quality 
and model performance by handling missing values, outliers, and redundant features efficiently [13], [14]. Studies show that AutoML 
frameworks outperform manual model selection by automatically identifying the best-performing algorithms and optimizing 
hyperparameters [7], [8]. Dimensionality reduction techniques such as Principal Component  
Analysis (PCA) further enhance computational efficiency while preserving essential information [11]. Modern visualization libraries 
and interactive dashboards simplify exploratory data analysis and improve decisionmaking[9], [15]. Recent advancements in 
Explainable AI and Generative AI have also enhanced transparency and user interaction in intelligent analytics systems [16], [19]. This 
project builds upon these advancements by developing a Gen AI Powered Data Analyst System that integrates intelligent 
preprocessing, feature engineering, AutoML, and interactive visualization for efficient data analysis.   
 

III.   CHALLENGES 
Developing the Gen AI Powered Data Analyst System involves several challenges related to data quality, automation, and intelligent 
decision-making.  



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 14 Issue IX Sep 2026- Available at www.ijraset.com 
     

 
1296 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

Real-world datasets often contain missing values, outliers, inconsistent formats, and high-dimensional features, making 
preprocessing and feature engineering complex. Automatically selecting appropriate preprocessing techniques, identifying the best 
machine learning model through AutoML, and generating meaningful insights using Large Language Models (LLMs) require 
careful system design and optimization. Ensuring accurate model performance while avoiding overfitting, handling diverse dataset 
structures, and maintaining scalability are also significant challenges. Additionally, integrating machine learning, AutoML, data 
visualization, and LLM-based explanations into a single interactive Streamlit application requires efficient system integration. 
Therefore, developing a reliable, explainable, and userfriendly AI-powered data analytics platform demands robust data processing, 
intelligent automation, and seamless integration of multiple technologies.   
 

IV.   PROPOSED METHODOLOGY 
The proposed system follows a structured approach for intelligent data analysis using Machine Learning and Large Language 
Models (LLMs). Initially, users upload a dataset, which is preprocessed by handling missing values, treating outliers, detecting data 
types, and performing intelligent feature engineering. The processed dataset is then passed to an AutoML pipeline, where multiple 
machine learning algorithms are trained and evaluated to automatically select the best-performing model. The system generates 
interactive visualizations, feature importance analysis, and prediction results to help users understand the data. Finally, the 
integrated LLM provides dataset insights, explains model performance, and generates business-oriented recommendations through a 
Streamlit-based web interface for user interaction. 

 
FIG1: Flow Chart OfTheProposed Methodology 

 
V.   ALGORITHMS AND TECHNIQUES 

The project utilizes a combination of Machine Learning, Large Language Models (LLMs), and modern web technologies to perform 
intelligent data analysis and predictive modeling:   
1) AutoML Pipeline: The AutoML module automatically detects the problem type (classification or regression), trains multiple 

machine learning algorithms such as Logistic Regression, Decision Tree, Random Forest, Support Vector Machine (SVM), K-
Nearest Neighbors (KNN), and Linear Regression, evaluates their performance, and selects the best-performing model based on 
appropriate evaluation metrics.   
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2) Feature Engineering Techniques: Intelligent feature engineering techniques such as missing value handling, categorical 
encoding, datetime feature extraction, interaction feature generation, polynomial features, feature scaling, feature selection, 
multicollinearity removal, and optional PCA are applied to improve model performance and reduce data complexity.   

3) Large Language Models (LLMs): LLMs are integrated to generate dataset summaries, explain preprocessing and model results, 
provide business insights, and answer user queries in natural language, making data analysis more understandable and 
interactive.   

4) Streamlit Web Framework: Streamlit serves as the frontend application, enabling users to upload datasets, perform automated 
analysis, visualize results, train models, and download processed datasets, trained models, and prediction reports through an 
interactive interface.   

5) Data Visualization: Interactive visualizations such as statistical summaries, correlation heatmaps, distribution plots, feature 
importance charts, confusion matrices, ROC curves, and model comparison graphs are generated to help users understand data 
patterns and evaluate model performance effectively.   

 
VI.   ARCHITECTURE 

The proposed Gen AI Powered Data Analyst System follows a multi-layer architecture consisting of data, processing, AutoML, 
LLM, and application layers. Users upload datasets through a Streamlit-based interface, where the processing layer performs data 
cleaning, preprocessing, and intelligent feature engineering. The AutoML layer automatically detects the problem type, trains 
multiple machine learning models, evaluates their performance, and selects the best model. The LLM layer generates dataset 
summaries, explains model results, and provides business insights in natural language. Finally, the presentation layer displays 
interactive visualizations, prediction results, performance metrics, and downloadable reports. This architecture ensures an efficient, 
automated,and user-friendly data analytics workflow.   

 
FIG2: System Architecture OfTheGen AI Data Analyst System  
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VII.   OUTPUTS 

 
FIG3: Gen AI Powered Data Analyst System – Home Interface 

 
The home interface provides a simple and interactive dashboard for users to upload CSV datasets and begin the data analysis 
process. It includes features such as automatic CSV loading, datetime detection, data cleaning, target variable identification, unique 
value analysis, and advanced visualizations. The intuitive design ensures that users can easily access AI-powered analytics and 
preprocessing tools without requiring extensive technical expertise.   

 
FIG4: Exploratory Data Analysis AndVisualization Interface 
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FIG5: Outlier Detection AndTreatment Analysis 

 
The system identifies outliers in the uploaded dataset using box plot visualizations and applies suitable treatment techniques to 
improve data quality. It displays the distribution of values before and after outlier treatment, enabling users to compare the changes 
effectively. This process minimizes the impact of extreme values, enhances dataset consistency, and prepares the data for more 
accurate machine learning model training and prediction.   

 
FIG6: Feature Engineering AndFeature Selection Analysis 
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FIG7: Intelligent AutomlModel Training 

 
The final output screen presents the predicted stock prices along with visual graphs for better interpretation.   
The system enables users to observe future trends and make informed decisions based on data-driven insights. The integration of 
machine learning with visualization enhances usability and provides a clear understanding of stock behavior. This output 
demonstrates the effectiveness of the proposed prediction system.   

 
FIG8: Performance Comparison OfVarious Models 

 
VIII.   CONCLUSION 

The proposed Gen AI Powered Data Analyst System provides an intelligent and efficient solution for data analysis using machine 
learning techniques. It automates data preprocessing, feature engineering, visualization, and model selection through AutoML, 
reducing manual effort and improving accuracy. Interactive visualizations enable better understanding of data patterns and model 
performance. The system offers a user-friendly Streamlit interface for seamless analysis and decision-making. Its modular 
architecture ensures scalability and flexibility for various datasets. Future enhancements can include real-time data integration, 
LLM-based insights, and advanced explainable AI techniques. 
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