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ABSTRACT

In today's data-driven world, analyzing relationships between variables is essential for making accurate
predictions and informed decisions across various domains such as business, healthcare, finance, education,
and research. Traditional statistical analysis tools often require advanced technical knowledge and provide
limited real-time visualization, making them less accessible to beginners and non-technical users. This paper
presents a Real-time Correlation and Regression Analyzer, an intelligent web-based platform designed to
simplify statistical data analysis. The system enables users to upload datasets in CSV format and performs
automatic data preprocessing, including handling missing values and selecting numerical attributes. It
calculates correlation coefficients to identify relationships between variables and applies regression analysis to
predict dependent variable values based on independent variables. The platform provides interactive data
visualizations, including scatter plots, correlation heatmaps, and regression trend lines, allowing users to
understand data patterns effectively. Additionally, the system generates statistical summaries and prediction
results in real time, enabling faster and more accurate decision-making. The proposed system offers a user-
friendly, efficient, and interactive approach to correlation and regression analysis, making statistical modeling
accessible to students, researchers, analysts, and professionals.
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I. INTRODUCTION

The Real-time Correlation and Regression Analyzer addresses these challenges by providing a user-friendly
web-based platform for statistical data analysis. The system enables users to upload datasets in CSV format,
automatically preprocess the data, calculate correlation coefficients, perform regression analysis, and generate
interactive visualizations such as scatter plots, correlation matrices, and regression trend lines. By delivering
real-time analysis and graphical insights, the platform simplifies statistical modeling and enhances data
understanding. This solution provides an efficient, accurate, and accessible approach to correlation and
regression analysis for students, researchers, analysts, and professionals.

The main objectives of the proposed system are:

» To enable users to upload and analyze datasets in CSV format efficiently

« To calculate correlation coefficients and identify relationships between numerical variables.

« To perform regression analysis for predicting dependent variable values based on independent variables.
« To give performance feedback and improvement suggestions.

II. METHODOLOGY

The proposed system is designed using a modular and systematic development approach to provide efficient
real-time correlation and regression analysis. The platform consists of multiple functional modules that work
together to preprocess data, perform statistical analysis, generate predictions, and visualize results for better
decision-making.
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The working procedure includes:

1. The user uploads a CSV dataset into the system

2. The data preprocessing module validates the dataset, handles missing values, and prepares the data for

analysis.

3. The user selects the independent and dependent variables for correlation and regression analysis.

4. The analysis engine calculates the correlation coefficient and builds the regression model.

5. The system generates prediction results and displays interactive visualizations, including scatter plots,

correlation heatmaps, and regression trend lines.
6. Feedback is generated based on performance.

Technology Stack:
Frontend: HTMLS5, Tailwind CSS, JavaScript
Backend: Python FastAPI / Node.js

Al Technology: Large Language Models

Dataset Handling: Pandas, NumPy (CSV Data Processing)

File Format Supported: CSV
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Fig.1 Workflow of Real-time Correlation and Regression Analyzer
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III. SYSTEM MODELING AND ANALYSIS

The modeling and analysis of the Real-time Correlation and Regression Analyzer are carried out by
designing a layered architecture that integrates data preprocessing, statistical analysis, predictive modeling,
visualization, and report generation. The proposed system model consists of different modules such as the user
interface, dataset upload module, data preprocessing module, correlation analysis engine, regression analysis
engine, visualization module, and report generation system.

The user interacts with the presentation layer by uploading a dataset in CSV format. The processing layer
validates the dataset, handles missing values, removes inconsistencies, and prepares the data for analysis. The
statistical analysis layer applies correlation techniques to determine the strength and direction of relationships
between variables and uses regression analysis to model the relationship between independent and dependent
variables for prediction. Based on the analysis, the system generates statistical summaries, prediction results,
and interactive visualizations such as scatter plots, correlation heatmaps, and regression trend lines. These
outputs help users understand data patterns, evaluate variable relationships, and make informed, data-driven
decisions efficiently.

The major system layers include:
Presentation Layer:

Provides an interactive web interface for dataset upload, variable selection, statistical analysis, data
visualization, and report generation

Processing Layer:

Handles dataset validation, data preprocessing, missing value handling, feature selection, and data
transformation.

Analysis Layer:

Performs correlation analysis, regression modeling, statistical calculations, prediction generation, and
evaluation of model performance.

Data Layer:
Stores uploaded datasets, processed data, analysis results, prediction outputs, and generated reports.

User

| Presentation Layer |
| Web User Interface |
| HTML . CSS+JavaScript |

| Processing Layer |
| Dataset Upload |
| Data Preprocessing |

| Missing Value Handling |
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| Correlation Engine | | Regression Engine |

| Pearson Analysis | | Linear Regression |
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Fig.2 Proposed Layered Architecture of Real-time Correlation and Regression Analyzer
IV. IMPLEMENTATION AND AI-BASED QUESTION GENERATION

The implementation phase converts the proposed system model into a fully functional web-based application.
The frontend interface is developed using HTML5, CSS, and JavaScript to provide a responsive and user-
friendly experience, The system allows users to upload datasets in CSV format through an intuitive interface.
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Correlation and Regression Analysis Algorithm:

Input:
CSV dataset containing numerical variables

Steps:

1. Upload the CSV dataset into the system.

2. Validate the dataset and preprocess the data by handling missing values and removing duplicate records.
3. Identify and select the independent (X) and dependent (Y) variables.

4. Calculate the correlation coefficient to determine the strength and direction of the relationship between
variables.

5. Apply the Linear Regression algorithm to build the prediction model.
6. Compute regression parameters, including slope, intercept, and predicted values.

7. Evaluate the model using statistical metrics such as R? Score, Mean Squared Error (MSE), and Root Mean
Squared Error (RMSE).

8. Generate interactive visualizations, including scatter plots, correlation heatmaps, regression trend lines, and
prediction graphs.

Output:

Correlation coefficient, regression equation, prediction results, statistical performance metrics, interactive
visualizations, and a comprehensive analysis report..

V.  RESULTS AND DISCUSSION

The developed prototype successfully demonstrates the functionality of the Real-time Correlation and
Regression Analyzer. The dataset upload module allows users to upload CSV files and provides an interactive
interface for selecting variables and performing statistical analysis. The data preprocessing module efficiently
validates the dataset, handles missing values, and prepares the data for accurate analysis.

The correlation analysis module calculates the correlation coefficient to determine the strength and direction of
relationships between variables, while the regression analysis module applies the Linear Regression algorithm
to generate prediction models. The system also computes important performance metrics, including the R?
Score, Mean Squared Error (MSE), and Root Mean Squared Error (RMSE), to evaluate the accuracy of the
regression model.
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VI. CONCLUSION

This research presents a Real-time Correlation and Regression Analyzer that integrates statistical analysis,
predictive modeling, and interactive data visualization into a user-friendly web-based platform. The system
enables users to upload datasets, preprocess data, perform correlation and regression analysis, and generate
real-time predictions with high efficiency.

The proposed system overcomes the limitations of traditional statistical tools by automating data
preprocessing, calculating correlation coefficients, building regression models, and providing interactive
visualizations such as scatter plots, correlation heatmaps, and regression trend lines. These features help users
better understand relationships between variables and make accurate, data-driven decisions.
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