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1. ABSTRACT :

The project focuses on predicting stock market trends using advanced data analytics and machine learning tools in Python. By utilizing libraries such as Plotly for
visualization, Prophet for time series forecasting, and YFinance for financial data extraction, this project aims to provide a user-friendly interface for analyzing
stock trends. The model is trained on historical data to predict future stock prices, which can assist traders and investors in making informed decisions. The
combination of open-source tools and statistical modeling delivers a robust approach to understanding market behavior.

2. Introduction

Stock market prediction has long been a challenging problem due to its volatile and dynamic nature. With the rise of machine learning and big data,
there are now innovative methods to analyze vast amounts of financial data for making reliable forecasts. This project leverages the power of Python
and its data science libraries to analyze historical stock prices and generate predictive models. The objective is to implement a system that can predict
short-term trends and visualize stock movement, aiding users in interpreting market conditions.

3. Literature Review

Several studies have explored different methodologies for stock prediction including linear regression, neural networks, ARIMA models, and ensemble
learning techniques. Facebook’s Prophet model has emerged as a prominent tool for time series forecasting due to its interpretability and ease of use.
Previous research shows that integrating multiple data sources and visual analytics enhances the quality of predictions. Our project builds upon these
foundations by using Prophet in conjunction with real-time data fetched via YFinance and visualizing trends with Plotly.

4. Methodology

The methodology follows a systematic approach starting from data collection using Y Finance, preprocessing the data for missing values and outliers,
followed by implementing Prophet to forecast stock prices. The processed data is split into training and testing datasets. The model is then trained using
Prophet, which considers trends, seasonality, and holidays. Results are visualized using interactive Plotly graphs for better understanding. Finally, the
model’s performance is evaluated using metrics such as RMSE (Root Mean Squared Error.
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5. Libraries Details

YFinance: Used to download historical market data directly from Yahoo Finance.

Prophet: Developed by Facebook, it is used for forecasting time series data based on additive models.

Plotly: An interactive graphing library used to create high-quality charts and plots.
Pandas/Numpy: For data manipulation and numerical computation.
Matplotlib/Seaborn: For basic plotting and exploratory data analysis during preprocessing stages.

6. Purpose

The purpose of this project is to build a reliable and easy-to-use system that predicts stock prices and helps users interpret financial trends through visual

representation. The system aims to reduce the uncertainty involved in investment decisions by offering data-driven insights.

7. Result and evaluation

®  The trained Prophet model was able to predict short-term stock trends with reasonable accuracy. The evaluation metrics showed a low RMSE,
indicating good predictive performance. Visual plots generated by Plotly clearly represented the predicted trends alongside actual stock

movements, providing intuitive feedback to users.
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8. Discussion

While the model performs well in predicting general trends, it may not always capture sudden market movements caused by external events like economic
shifts or company-specific news. Enhancing the model with sentiment analysis and additional features like trading volume or macroeconomic indicators
could further improve accuracy. Nonetheless, the use of Prophet simplifies time series forecasting and makes it accessible for financial analysis.

9. Conclusion
The project successfully demonstrates the use of Python and its libraries for stock market prediction. With a clean data pipeline, robust forecasting model,
and dynamic visualization, it offers a practical tool for stock analysis. This foundation can be expanded with more complex models or integrated into

real-time trading platforms for further development.
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