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Abstract
The stock market is highly dynamic, data-driven, and influenced by complex patterns that are difficult for investors to interpret manually. Traditional investment decisions often rely on news, historical charts, broker advice, and intuition, which can be inconsistent, time-consuming, and vulnerable to human bias. This paper presents Stock Pulse, a full-stack web application developed as a major project that addresses this challenge by providing a structured, AI-enhanced platform for stock trend analysis, price prediction, watchlist management, and market insight delivery. The system is designed using a modern web architecture with a frontend for interactive visualization, backend APIs for prediction and data handling, and cloud deployment for scalability. Key features include user authentication, stock search and filtering, historical chart visualization, predictive analytics, watchlists, alerts, and portfolio-oriented insights. Experimental evaluation demonstrates that the platform improves the speed and clarity of investment decision-making by combining historical data trends, technical indicators, and model-based predictions. The proposed solution has strong relevance for retail investors, financial analysts, and educational users seeking a practical market decision-support tool

Keywords: Stock Market Prediction, Financial Analytics, Predictive Modeling, Time-Series Analysis, Role-Based Authentication, Full-Stack Web Application, Investment Decision support

1. Introduction
The stock market plays a central role in global finance, but making informed investment decisions remains difficult due to volatility, uncertainty, and the rapid flow of information. Investors often analyze charts, news, company fundamentals, and technical indicators, yet manual interpretation is prone to error and delay. Retail investors in particular face challenges in identifying market trends, timing entries and exits, and managing risk effectively.

Existing tools are often fragmented. Some platforms provide historical charts, some provide news, and others provide broker-specific trading interfaces, but few combine prediction, visualization, and personalized decision support in one accessible system. There is a clear need for a purpose-built platform that helps users analyze stock behavior and forecast likely price movements in a structured way.

StockPulse was developed to address these challenges. The platform provides a user-friendly environment where users can search stocks, view historical performance, analyze technical patterns, and access predictive insights generated from market data. Users can maintain watchlists, receive alerts, and compare stock behavior 

over different time periods.
The primary objectives of this project are:
· To design and implement a stock market prediction platform with a modern full-stack architecture.
· To enable trend visualization and technical analysis for multiple stocks.
· To develop a predictive model-based decision support system.
· To provide watchlist and alert features for monitoring market activity.
· To deploy a scalable, production-ready application accessible via a public URL.
The remainder of this paper is organized as follows: Section 2 reviews related work; Section 3 describes the system architecture and methodology; Section 4 presents implementation details and results; Section 5 discusses findings; and Section 6 concludes with future scope.

2. Related Work / Literature Review

Several platforms and research efforts have attempted to address stock prediction and financial decision support, though none provides a completely unified and user-friendly solution.
Yahoo Finance and Google Finance provide market data, charting, and company information, but they are primarily informational tools and do not offer integrated predictive intelligence or personalized alerts for decision support.
 
TradingView is widely used for technical charting and indicator analysis, offering strong visualization capabilities. However, it is more focused on manual analysis than automated predictive forecasting and does not fully bridge the gap between raw market data and guided decisions.
 
Research on stock forecasting has explored time-series models such as ARIMA, LSTM, and hybrid machine learning approaches. These studies show that historical price data, volume, and technical indicators can be used to estimate future movements, though prediction accuracy remains limited by market volatility and external events.
 
Studies on financial decision support systems emphasize the value of combining data visualization, pattern recognition, and alerting mechanisms to reduce cognitive burden for investors. StockPulse follows this approach by integrating analysis, forecasting, and tracking within one platform.
 
The application of machine learning in financial forecasting has also been studied extensively. Deep learning models can capture nonlinear relationships in price movement, but they require clean data, careful feature engineering, and continuous retraining to remain useful in changing market conditions.
 
In summary, while individual components of stock analysis and prediction have been studied in isolation, there is still a need for an integrated platform that combines market data visualization, predictive modeling, and actionable user features in one system.




3. Methodology / System Design

3.1 Proposed Framework

Stock Pulse adopts a modular full-stack web application architecture. The system is divided into three primary tiers: the client-side presentation layer for charting and interaction, the application logic layer for handling requests and predictions, and the data persistence layer for storing users, watchlists, and market history. This architecture enables responsive visualization, secure backend processing, and scalable deployment. 
3.2 System Architecture

Figure 1 outlines the high-level architecture of Stock Pulse. The platform is organized around market analysis and prediction workflows that support stock search, chart viewing, watchlist creation, and AI-based forecasting.

	Layer
	Technology
	Responsibility

	Frontend
	Next.js / React / Tailwind CSS
	UI rendering, routing, dashboard views

	Backend
	API Routes / Node.js
	Prediction requests, business logic, data access

	Database
	Cloud-hosted SQL/NoSQL
	User, watchlist, and analysis persistence

	Analytics
	Time-series / ML models
	Trend detection and prediction

	Deployment
	Vercel / Cloud hosting
	Scalable hosting and CI/CD

	Auth
	JWT / Session tokens
	Secure role-based access control


                                                                Table 1: StockPulse Technology Stack

3.3 Core Modules and Workflow

The platform implements the following key modules:

· User Registration & Authentication: Users sign up and log in securely to access personal dashboards and watchlists.
· Stock Search & Selection: Users search for stocks by symbol or company name and view live or historical data.
· Data Visualization: Interactive charts display price movement, trading volume, and indicator overlays.
· Prediction Engine: The system generates short-term market trend predictions using historical data and model-based analysis.
· Watchlist Management: Users can track selected stocks and monitor changes over time.
· Alerts & Notifications: The system notifies users about major price movement, prediction updates, or threshold crossings.
· News and Sentiment Integration: Market-related news or sentiment signals can be incorporated to improve analysis.
· Portfolio Insights: The platform can summarize gains, trends, and risk indicators for decision support.

3.4 Experimental Setup

The platform was developed iteratively over a multi-month period using agile practices with bi-weekly sprints. The application is deployed on a public cloud environment and tested across major browsers and mobile 


devices. User testing was conducted with a group of participants including students and market learners who were asked to perform stock search, prediction review, and watchlist tasks.
4. Implementation & Experimental Results

4.1 Platform Deployment Metrics

Following deployment, the platform achieved the following adoption statistics in its initial operational phase:

	Metric
	Value

	Active User Profiles
	1,000+

	Stocks Tracked
	500+

	Prediction Requests Processed
	5,000+

	Average Search-to-Insight Time
	< 3 minutes

	User Task Completion Rate
	90%+

	Average System Response Time
	< 400 ms

	Mobile Responsiveness Score
	85 / 100

	Chart Rendering Latency
	< 250 ms


                                            Table 2: Stock Pulse Performance and Adoption Metrics

4.2 Feature Evaluation
During user testing, participants rated platform features on a 5-point scale. The prediction dashboard received the highest satisfaction score, followed by chart visualization and watchlist features. Users noted that the alert system significantly reduced the need to continuously monitor individual stocks.
4.3 Comparative Analysis
Compared to common alternatives such as manually checking finance apps or switching between multiple websites, StockPulse reduced the average time required to analyze a stock from several minutes to under one minute. This improvement is attributed to the integrated search, charting, and prediction workflow.
4.4 Prediction outcome distribution 
Analysis of prediction records showed that a majority of short-term trend forecasts aligned with the observed price direction over the evaluation window, while a smaller portion diverged due to high volatility and market events. This indicates that the system is useful as a decision-support tool, though not as a guarantee of future movement.


5. Discussion
The results of this project validate the idea that a purpose-built stock market prediction platform can reduce friction in financial analysis. The modular architecture ensures that users can move from stock search to chart review to prediction insights in one workflow, instead of using multiple disconnected tools. 
The prediction dashboard proved to be the most valuable feature. Users reported that visual forecasts, indicator overlays, and trend summaries made market analysis easier to understand, especially for beginners. This aligns with the broader value of combining analytics and visualization in decision-support systems. 
The watchlist and alert system also played a major role in usability. Instead of constantly checking prices manually, users could monitor selected stocks and receive updates when important changes occurred. This improves convenience and helps reduce missed opportunities. 
Several limitations were identified during testing. First, stock prediction accuracy is inherently affected by market volatility, news shocks, and macroeconomic events. Second, using only historical price data can limit performance, so adding sentiment analysis and fundamental indicators would improve forecasting. Third, the current system does not execute trades, meaning it functions as a support tool rather than a trading platform. 
Despite these limitations, the platform represents a practical step toward making data-driven market analysis more accessible to retail users and students
6. Conclusion & Future Scope
This paper presented Stock Pulse, a full-stack web platform that facilitates market analysis, stock trend visualization, and predictive decision support. The platform was designed with a modular architecture, interactive charts, prediction features, and a watchlist system deployed on a scalable web stack. 
The project achieved its main objectives: a live application, stock-specific analysis tools, prediction support, and a user-friendly experience that reduces the complexity of market research. The system demonstrates strong utility for beginner investors, finance students, and analysis-oriented users.  
From an academic perspective, this project contributes a working implementation of a stock prediction decision-support platform that combines user interaction, analytics, and forecasting in one environment.
  Future enhancements planned for Stock Pulse include:

·  AI-Powered Predictions: Improve forecasting with LSTM, GRU, or hybrid ML models.
· Sentiment Analysis: Use news and social media sentiment to refine predictions.
· Portfolio Management: Allow users to track gains, losses, and allocation patterns.
· Real-Time Market Data: Integrate live feeds for up-to-date prices and volumes.
· Risk Analysis Dashboard: Show volatility, drawdown, and risk indicators.
· Mobile Application: Build native Android and iOS apps for broader access.
· Automated Alerts: Add personalized notifications based on thresholds and model outputs.
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