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Abstract:

The increasing demand for data-driven decision-making has created a need for tools that simplify data
analysis for non-technical users. This paper presents the design and implementation of an AI Data Analyst
system that enables users to interact with CSV datasets using natural language. The system is built using a
Retrieval- Augmented Generation (RAG) architecture, integrating Natural Language Processing (NLP),
Machine Learning, and data visualization techniques.

The proposed system allows users to upload CSV files and query them conversationally without writing
code. It leverages embeddings and vector databases to retrieve relevant data and generates responses using
a large language model.

Additionally, it supports data visualization and statistical analysis.
The system is developed using Python, Streamlit, LangChain, and OpenAl models, ensuring a user-friendly

interface and efficient processing. The results demonstrate that the system significantly reduces the
complexity of data analysis and enhances accessibility for users with minimal technical expertise.

I. Introduction: 1. Scope of the Project:
In the modern era, data analysis plays a critical I. Current Scope:
role across industries. However, traditional data *  Web-based application using Streamlit
analysis requires programming knowledge and * CSV data upload and processing
familiarity with tools like Python or SQL, which » Natural language querying of datasets
can be challenging for non-technical users. * Use of embeddings and vector database
To address this limitation, intelligent systems (ChromaDB)
powered by Artificial Intelligence (AI) and * Data visualization using Matplotlib
Natural Language Processing (NLP) are being » Secure execution of generated code
developed. These systems allow users to interact » Cost-efficient Al query processing

with data using simple language queries.

This paper presents an Al Data Analyst system, 1. Future Scope:

which enables users to upload CSV files and . Support for multiple file formats (Excel,
perform analysis through conversational queries. JSON)

The system wuses a Retrieval-Augmented

Generation (RAG) approach to combine data Integration with real-time databases
retrieval and language generation for accurate «  Advanced visualization dashboards

and context-aware responses. It also provides «  Multi-user collaboration features
visualizations and insights, making data . Deployment as a Saa$S platform
exploration more intuitive and efficient. e Use of advanced LLMs for better

accuracy
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2. System Architecture:
The system follows a modular architecture
consisting of the following components:
1. User Interface Layer:
* Built using Streamlit
* Allows file upload and query input
* Displays results and visualizations

2. Processing Layer:
* Handles query understanding using NLP
* Converts queries into embeddings
* Retrieves relevant data using vector
search
* Generates responses using LLM

3. Database Layer:
* Uses Chroma DB as vector database
+ Stores embeddings of dataset
* Enables fast similarity search

Workflow:

User uploads CSV [] Data processing []
Embedding generation [] Storage in vector DB [
User query [ Retrieval [ Response generation [
Visualization output

4. Methodology:

The system operates through the following steps:
1. Data Upload and Processing:

Users upload a CSV file. The system processes
the dataset using Pandas for cleaning and
structuring.

2. Embedding Generation:
The processed data is converted into vector
embeddings using OpenAl embedding models.

3. Vector Storage:
Embeddings are stored in ChromaDB, enabling
efficient similarity search.

4. Query Processing:

User queries are converted into embeddings and
matched with relevant data from the vector
database.

5. Code Generation and Execution:

The system generates Python code dynamically to
perform analysis (e.g., average, -correlation,
plotting) and executes it in a secure environment.
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6. Response Generation:
Results are returned in natural language along
with charts when required.

5. Conclusion:

The Al Data Analyst system demonstrates how
Artificial Intelligence can simplify data analysis
by enabling natural language interaction with
datasets. By integrating RAG architecture, vector
databases, and visualization tools, the system
provides an efficient and user-friendly solution.
The project highlights the potential of Al in
democratizing data analytics, allowing users
without programming knowledge to gain insights
from data. Future improvements can further
enhance accuracy, scalability, and usability.
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