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Abstract: InvestWave is a desktop-based stock analysis application designed to help users analyze stock
market trends and make informed investment decisions. The application integrates machine learning,
technical indicators, and sentiment analysis to provide accurate stock predictions. It fetches real-time
stock data, calculates indicators such as Moving Average, RSI, and MACD, and predicts future trends
using the Random Forest algorithm. The system also performs news sentiment analysis to evaluate
market conditions. A user-friendly graphical interface built using Tkinter allows users to enter stock
details, view predictions, and visualize price trends. The application includes user authentication,
graphical visualization, and investment calculation features. InvestWave improves decision-making
efficiency for traders, investors, and students by providing automated stock analysis and forecasting.

Additionally, the system processes historical stock data to identify patterns and market behavior over
time. The integration of technical indicators with machine learning enhances prediction accuracy and
reduces manual analysis effort. The graphical visualization module displays stock price movements,
predicted trends, and indicator comparisons to help users better understand market performance. The
application is designed with a modular architecture, making it scalable and easy to maintain.
Furthermore, InvestWave provides a simplified platform for beginners who lack advanced financial
knowledge. By combining real-time data retrieval, predictive modeling, and sentiment evaluation, the
system delivers a comprehensive analysis in a single interface. This approach minimizes risk, improves
investment planning, and supports data-driven decision-making in dynamic stock market environments...
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L. INTRODUCTION
InvestWave is a smart stock analysis desktop application developed to assist users in understanding stock market trends
quickly and efficiently. Stock market prediction is complex due to market volatility and various influencing factors.
Traditional methods require manual analysis of charts and financial news, which is time-consuming.s This application
simplifies stock analysis by integrating machine learning and sentiment analysis. It fetches historical stock data, calcu-
lates technical indicators, and predicts future price movements. Users can visualize trends through graphs and analyze
investment values. The system benefits traders, investors, and students by providing a centralized platform for stock
market analysis.
The rapid growth of financial markets and the availability of large volumes of data have made automated analysis tools
increasingly important. Investors often struggle to interpret technical indicators and market sentiment simultaneously.
InvestWave addresses this challenge by combining data processing, predictive modeling, and visualization into a single
application. The system reduces dependency on manual calculations and provides quick insights into stock
performance. Furthermore, the application is designed with a user-friendly graphical interface, making it accessible to
both begin- ners and experienced users. By incorporating technical indicators such as Moving Average, RSI, and
MACD, the system helps identify trends and potential market opportunities. The inclusion of sentiment analysis further
enhances prediction reliability by evaluating financial news and market perception.
Overall, InvestWave serves as a practical tool for stock market learning and decision-making. It enables users to
analyze historical data, monitor trends, and obtain predictive insights efficiently. The integration of machine learning
techniques with visualization features ensures that users can make informed investment decisions with reduced
complex- ity and improved accuracy.
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II. METHODOLOGY

InvestWave follows a structured approach to stock market prediction, integrating real-time data retrieval, machine
learning- based forecasting, and a secure authentication system. The methodology consists of the following key steps:

2.1 Data Collection

* Users enter a stock ticker symbol (e.g., AAPL for Apple) and specify the prediction duration.

* The application retrieves historical stock data using the Yahoo Finance (yfinance) API.

* The fetched data includes opening price, closing price, high, low, and volume for the selected stock.

2.2 Data Processing

* The stock data is cleaned and processed ssing Pandas and Numly for efficient manipulation.
* Only relevant features such as cinsing prices) are extracted for model training.

» Users can fiher data by specifying a custom start year for better trend analysis

2.3 Stock Price Prediction Using Machine Learning

A Lincar Regression model from Scikit-leam is ined to forecast future mock prices. Steps involved:

* Feature Engineering The dataset is converted into a numerical format where days are represented as sequential
numbers.

* Model Training. The Linear Regression model is trained using historical cloning prices.

2.4 Data Visualization

» Matplotlib is used to generate visual charts displaying historical stock prices along with predicted values.
* The graph consists of:

— Actual stock prices (blue line)

— Predicted stock prices (red markers)

« Users can interactively analyze stock trends over a specified period.

2.5 User Authentication and Security

* A login and registration system is implemented using SQLite for secure access

* The system ensures:

— User Registration. Users provide their name, phone number, username, password, and profession to create an
account.

— Data Validation: Unique usernames and 10-digit phone numbers are enforced.

— Login Verification: User credentials are authenticated against the databare before access is granted.

— Secure Storage: Passwords are stored securely to prevent unauthorized access.

2.6 Application Execution and Automation

* Upon successful login, the main stock prediction interface launches automatically.

* Users can fetch stock data, analyze trends, and generate predictions in real-time.

* Error handling mechanisms ensure smooth execution, displaying messages for incorrect ticker symbols or unavail-
able data.

* By combining real-time data retrieval, machine learning, and secure authentication, Invest Wave provides a stream-
lined solution for stock market analysis and prediction.
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II1. DISCUSSION
InvestWave is a smart desktop application that analyzes stock market trends using technical indicators and news
sentiment. It helps users make better investment decisions by combining real-time data, machine learning predictions,
and visual insights in a simple interface.

3.1 Key Features

» Manual User Registration and Login: Provides secure access to the application by allowing users to create and
manage their accounts.

* Manual Data Fetching: Enables retrieval of real-time stock market data for analysis and prediction.

* Technical Indicators: Implements key indicators such as Moving Average (MA), Relative Strength Index (RSI), and
Moving Average Convergence Divergence (MACD) to analyze market trends.

* Machine Learning Prediction: Utilizes machine learning algorithms to predict Buy/Sell trends based on pro- cessed

data.

» News Sentiment Analysis: Analyzes financial news to determine positive or negative sentiment, influencing mar- ket
predictions.

* Graphical Visualization: Displays historical and predicted stock trends through interactive graphs for better un-
derstanding.

* Investment Calculator: Calculates total investment value based on selected stocks and quantities.
* User-Friendly Interface: Ensures smooth and intuitive interaction for users with minimal technical knowledge.

3.2 Limitations and Challenges

3.2.1 Technical Challenges

* Dependence on Historical Data: Prediction accuracy is limited because the model relies mainly on past stock data,
which may not always reflect future trends.

» API Restrictions: Data fetching APIs may have request limits, delays, or incomplete data, affecting system per-
formance.

* Training Time: Machine learning models may require significant time and computational resources for training and
updating.

3.2.2 User-Related Challenges
* Incorrect Ticker Input: Entering wrong stock symbols can lead to errors or no results.
* Limited Financial Knowledge: Users with less understanding of the stock market may misinterpret the predic- tions.

3.2.3 Operational Challenges
* Real-Time Data Dependency: The system depends on continuous internet access and real-time data availability.
* System Performance: Handling large datasets or multiple requests may slow down the system.

3.2.4 Cost and Maintenance Challenges
* API Usage Cost: Some advanced APIs require paid subscriptions for full access.
* Model Maintenance: Regular updates and retraining of the model are required to maintain accuracy.

IV. WORKING OF THE SYSTEM
The proposed system, InvestWave, is designed to provide stock market analysis and prediction using machine learning
techniques along with real-time data visualization. The overall working of the system is divided into multiple stages as
described below:
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4.1 User Authentication Module
The system begins with a secure login and registration mechanism. User credentials are stored in a local database using
SQLite. Passwords are encrypted using hashing techniques to ensure security. Only authenticated users are allowed to
access the main prediction system.

4.2 Data Acquisition

Once the user logs in, the system allows the user to enter a stock ticker symbol. The application fetches historical stock
data using an external financial data API. The retrieved data includes attributes such as opening price, closing price,
volume, and date over a specified time period.

4.3 Data Preprocessing

The collected data is processed to remove missing values and ensure consistency. The system computes important tech-
nical indicators such as Moving Averages (MA20, MAS50), Relative Strength Index (RSI), and MACD. These
indicators help in understanding market trends and are used as input features for prediction.

4.4 Sentiment Analysis

The system integrates news-based sentiment analysis to enhance prediction accuracy. Recent news articles related to
the selected company are fetched using a news APIL. The textual content of these articles is analyzed using natural
language processing techniques to determine whether the sentiment is positive, negative, or neutral.

4.5 Feature Engineering
Additional features such as daily returns and volatility are calculated from historical price data. These features provide
insights into price fluctuations and are essential for improving the performance of the prediction model.

4.6 Model Training and Prediction

The system uses machine learning algorithms, specifically Random Forest models, for prediction tasks. A classification
model predicts whether the stock price will increase or decrease, while a regression model estimates future price values.
The dataset is divided into training and testing sets to evaluate model performance. The system outputs prediction
results along with confidence and accuracy metrics.

4.7 Visualization

The application generates graphical representations of stock trends using plotting libraries. It displays both historical
prices and predicted future values on the same graph, enabling users to easily understand trends and forecasted move-
ments.

4.8 User Interface

A graphical user interface is developed using a GUI framework to allow user interaction. Users can input stock details,
view company information, analyze trends, and visualize predictions in a structured format. The interface also displays
recent stock prices and calculated investment value based on user input.

4.9 Result Display

The final output includes:

* Recent stock price details
» Company information

* News sentiment analysis

* Predicted trend (Buy/Sell)
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* Prediction confidence and accuracy
* Future price visualization

Overall, the system combines data analysis, machine learning, and user-friendly visualization to assist users in making
informed investment decisions.

4.9.1 User Registration Module

| | InvestWave Registration
|

Name:

Tanvi Mahale

Phone Number (10 digits):

9145784621

Username:

LEL

Password:

Profession:

Sudent |

Figure 1: User Registration Module

4.9.2 User Login Module

\mvestWave Login
\:k\ Username:

A

Password:

Figure 2: User Login Module
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4.9.3 Stock Analysis and Prediction

 stock Market Predicvon

InvestWave - (Ride the trend, maximize gains)
frerem
Enter Stock Ticker Symbol:  HDFCBANK

Enter Number of Days to Predict: 10
Enter Start Year for Graph: 2021

Enter Number of Stocks: 20

N

Total Price for 20 stocks:16198.00

1 ITe il L) TN
Company Name: HDFC Bank Limited
Sector: Financial Services
Market Cap: 12467002408960
52-Week High: 1020.5
(52-Week Low: 726.65
/Current Price: 809.9

News Sentiment: @ Neutral News

Prediction: J TREND: DOWN (SELL)
1

Date open Close

08-04-2026 800.00 B816.10
09-04-2026 815.00 797.70
10-04-2026  804.00 810.30
13-04-2026  791.50 794.70

15-04-2025 804.95 809.90

L

Figure 3: Stock Analysis and Prediction

4.9.4 Prediction Result Visualization
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Figure 4: Prediction Result Visualization
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V. LITERATURE SURVEY
Stock market analysis and prediction have attracted significant attention due to their impact on financial decision-
making. Researchers have proposed various techniques to improve prediction accuracy and assist investors in
understanding mar- ket behavior.Traditional approaches to stock analysis mainly rely on statistical and time series
methods such as moving averages and trend analysis. These methods are simple and easy to implement but often fail to
capture complex patterns in highly volatile markets.
With the growth of machine learning, several studies have applied algorithms such as Decision Trees, Support Vector
Machines (SVM), and Random Forests for stock market prediction. These techniques are capable of modeling non-
linear relationships in financial data and generally provide better performance compared to conventional methods.
Random Forest, in particular, is widely preferred due to its robustness, reduced overfitting, and ability to handle large
datasets effi- ciently.In addition to numerical data analysis, recent research emphasizes the importance of sentiment
analysis. Financial news and media reports significantly influence stock prices. Natural Language Processing (NLP)
techniques are used to analyze textual data and classify sentiment as positive, negative, or neutral. Integrating sentiment
analysis with historical price data has shown improvement in prediction accuracy.Many modern systems also focus on
providing user-friendly interfaces for better accessibility. Desktop-based applications with graphical user interfaces
allow users to input stock details, visualize trends, and interpret results easily. Visualization tools such as line graphs
and charts play a crucial role in simplifying complex financial information.Despite these advancements, challenges
such as data dependency, model ac- curacy, and real-time processing still exist. Based on the reviewed studies, it is
evident that combining machine learning models, technical indicators, and sentiment analysis can enhance prediction
performance.
The proposed system, InvestWave: Stock Analysis Desktop Application, follows a hybrid approach by integrating
historical data analysis, machine learning-based prediction, and news sentiment evaluation within a user-friendly
desktop interface to provide meaningful insights for investors.

VI. FUTURE SCOPE
The proposed system, InvestWave: Stock Analysis Desktop Application, provides a strong foundation for stock market
analysis and prediction. However, there are several opportunities for further improvement and expansion.In the future,
advanced deep learning techniques such as Long Short-Term Memory (LSTM) and Recurrent Neural Networks (RNN)
can be integrated to improve prediction accuracy by capturing long-term dependencies in stock data. These models are
more effective for time series forecasting compared to traditional machine learning approaches.
The system can be enhanced by incorporating real-time data streaming instead of relying on periodic data fetching.
This will allow users to receive live updates and make timely investment decisions.Another possible improvement is
the integration of additional data sources such as social media sentiment, global economic indicators, and financial
reports. Combining multiple data sources can provide a more comprehensive analysis of market behavior.
The current system is limited to a desktop environment; therefore, developing a web-based or mobile application can
increase accessibility and user reach. Cloud integration can also be considered to improve scalability and perfor-
mance.Portfolio management features can be added to help users track their investments, analyze profits and losses, and
receive personalized recommendations based on their investment patterns.Furthermore, the system can be extended to
support multiple financial instruments such as cryptocurrencies, mutual funds, and commodities, making it more versa-
tile.
Overall, continuous model improvement, better data integration, and enhanced user experience can make the system
more efficient and practical for real-world financial applications.

VII. CONCLUSION
The proposed system, InvestWave: Stock Analysis Desktop Application, demonstrates an effective approach to stock
market analysis by integrating data processing, machine learning, and sentiment analysis within a user-friendly
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interface. The system successfully utilizes historical stock data along with technical indicators to predict market trends
and assist users in making informed decisions.

By incorporating a Random Forest-based prediction model, the application is able to capture patterns in stock price
movements and provide reliable trend predictions. Additionally, the integration of news sentiment analysis enhances
the overall prediction capability by considering external market influences. The graphical visualization of stock data
and predicted trends further improves user understanding, making the system suitable for both beginners and experi-
enced investors. The desktop-based interface ensures ease of use and accessibility without requiring advanced technical
knowledge.

Although the system provides promising results, its performance depends on data quality and model accuracy. Over-
all, InvestWave serves as a practical and efficient tool for stock analysis and prediction, and it lays the foundation for
future enhancements in intelligent financial systems.

REFERENCES
[1] “yfinance Library Documentation,” Available: https:/pypi.org/project/yfinance/
[2] “NewsAPI Documentation,” Available: https://newsapi.org
[3] J. Patel, S. Shah, P. Thakkar, K. Kotecha, “Predicting Stock Market Index Using Machine Learning,” Expert
Systems with Applications, 2015.

[4] A. Nayak, M. Pai, R. Pai, “Prediction Models for Indian Stock Market,” Procedia Computer Science, 2016.
[5] M. Ballings, D. Van den Poel, “Evaluating Machine Learning Methods for Stock Prediction,” Expert Systems,
2015.

[6] S. Mehtab, J. Sen, “Stock Price Prediction Using Machine Learning,” International Journal of Engineering Re-
search, 2019.

[7] B. McMabhan et al., “Machine Learning for Stock Prediction,” 2017.

[8] “Random Forest for Financial Forecasting,” Springer, 2021.

[9] “Sentiment Analysis in Stock Market Prediction,” IJERT, 2024.

[10] “Python-based Stock Prediction Systems,” [JARCCE, 2023.

Copyright to IJARSCT
www.ijarsct.co.in

DOI: 10.48175/568 752

| 2581-9429 |1
R\ 1JARSCT /3
& <




