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Abstract - Stock market prediction is a highly complex and 

challenging problem due to the dynamic, volatile, and non-

linear nature of financial markets. Stock prices are 

influenced by a wide range of factors including economic 

indicators, company performance, global events, investor 

psychology, and sudden market fluctuations, making 

accurate forecasting extremely difficult. Despite these 

challenges, reliable stock trend prediction plays a crucial 

role in modern financial systems, as it assists investors, 

traders, and financial institutions in making informed 

investment decisions, optimizing portfolio management, 

and minimizing financial risks. 

This research paper presents a comprehensive stock 

trend prediction system that integrates machine learning 

techniques with technical analysis indicators to improve 

forecasting accuracy. Real-time historical stock data of 

selected National Stock Exchange (NSE) listed companies 

is collected dynamically using the Yahoo Finance 

Application Programming Interface (API). The dataset 

consists of essential financial attributes such as opening 

price, closing price, highest price, lowest price, and trading 

volume, which are widely used in financial time-series 

analysis. 

To capture different patterns in stock price 

movements, multiple machine learning models are 

implemented and evaluated, including Linear Regression, 

Polynomial Regression, and Support Vector Regression 

(SVR). Linear Regression is utilized to model basic linear 

trends, while Polynomial Regression is applied to capture 

non-linear relationships within the data. Support Vector 

Regression, using a radial basis function kernel, is 

employed to handle complex and highly volatile stock price 

behavior more effectively. In addition to predictive 

modeling, technical indicators such as short-term, 

medium-term, and long-term moving averages are 

calculated to analyze market trends and generate buy and 

sell signals based on crossover strategies. 

Furthermore, an interactive web-based dashboard is 

developed using the Dash framework and Plotly 

visualization library to provide an intuitive and user-

friendly interface for stock analysis. The dashboard 

enables users to select different stocks, date ranges, 

prediction models, and technical indicators, while 

visualizing historical price movements, trading volume 

patterns, trend signals, and future price forecasts in real 

time. The system also offers downloadable visual reports in 

multiple formats, enhancing usability for analysis and 

documentation purposes. 

Experimental results demonstrate that Support 

Vector Regression outperforms Linear and Polynomial 

Regression models in predicting non-linear stock price 

trends, providing smoother and more realistic future 

forecasts. The proposed system effectively combines data-

driven machine learning techniques with traditional 

technical analysis, making it a robust and scalable 

decision-support tool for stock market analysis. This 

approach highlights the potential of machine learning in 

financial forecasting and provides a strong foundation for 

future enhancements such as deep learning models, 

sentiment analysis, and real-time automated trading 

strategies. 
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Support Vector Regression, SVR, National Stock Exchange, 
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I. INTRODUCTION 

The stock market is a fundamental component of the 

global financial ecosystem, playing a vital role in facilitating 

capital formation, investment opportunities, and economic 

growth. Investors, traders, and financial institutions rely 

heavily on accurate market analysis to make informed 

decisions. However, forecasting stock price movements is 

inherently complex due to the dynamic and unpredictable 

nature of financial markets. Factors such as economic 

indicators, geopolitical events, company performance, market 

volatility, and investor sentiment contribute to frequent price 

fluctuations, making reliable prediction a challenging task. 

Traditionally, stock market prediction has relied on 

methods such as fundamental analysis and technical analysis. 

Fundamental analysis evaluates a company’s financial health, 

earnings, and macroeconomic conditions, while technical 

analysis focuses on historical price movements and chart 

patterns. Although these approaches can provide valuable 

insights, they often require significant domain expertise, 
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extensive manual analysis, and may not efficiently handle 

large-scale or high-frequency data. Additionally, traditional 

methods may struggle to capture complex, non-linear 

relationships present in stock market data. 

In recent years, advancements in machine learning and 

data analytics have introduced powerful alternatives for stock 

market prediction. Machine learning models are capable of 

processing vast amounts of historical financial data, learning 

hidden patterns, and adapting to changing market conditions. 

By leveraging algorithms such as regression models, decision 

trees, support vector machines, and neural networks, 

predictive systems can identify trends and improve forecasting 

accuracy. The integration of technical indicators—such as 

moving averages, Relative Strength Index (RSI), Moving 

Average Convergence Divergence (MACD), and Bollinger 

Bands—enhances model performance by providing 

meaningful features that reflect market behavior. 

This project focuses on the development of a stock trend 

prediction system that combines technical indicators with 

machine learning techniques to predict future stock price 

trends. The system utilizes historical stock market data for 

training and testing predictive models, enabling the 

identification of upward or downward market movements. To 

improve usability and interpretation, the project also 

incorporates an interactive dashboard that visualizes stock 

trends, indicators, and prediction results in an intuitive 

manner. This dashboard allows users to explore data, analyze 

trends, and gain actionable insights, supporting more informed 

investment decisions. 

Overall, the proposed system demonstrates how machine 

learning can enhance traditional stock market analysis by 

automating data processing, improving prediction accuracy, 

and providing user-friendly visualization tools. The project 

highlights the potential of data-driven approaches in financial 

forecasting and serves as a foundation for further research and 

development in intelligent financial decision-support systems. 

II. LITERATURE SURVEY 

Numerous researchers have investigated stock market 

prediction using a variety of statistical, mathematical, and 

machine learning–based approaches. Early studies primarily 

focused on traditional statistical models such as linear 

regression, which were used for basic trend analysis and price 

forecasting. While linear regression offers simplicity and 

interpretability, it assumes a linear relationship between input 

variables and stock prices. This limitation makes it ineffective 

in capturing the complex, non-linear patterns and sudden 

fluctuations commonly observed in financial markets. 

To overcome these limitations, more advanced machine 

learning techniques have been explored. Support Vector 

Machines (SVM) have gained significant attention due to their 

strong theoretical foundation and ability to handle non-linear 

relationships through the use of kernel functions. Several 

studies have demonstrated that SVM-based models 

outperform traditional regression methods in stock trend 

prediction, especially when dealing with high-dimensional and 

noisy financial data. Their robustness and generalization 

capabilities make them suitable for modeling complex market 

behavior. 

Polynomial regression has also been employed to 

enhance predictive performance by modeling curved and non-

linear relationships between stock prices and input features. 

By increasing the degree of the polynomial, these models can 

better fit historical price trends compared to linear regression. 

However, polynomial regression may suffer from overfitting if 

not carefully tuned, particularly when applied to volatile stock 

market data. 

Recent research emphasizes the importance of feature 

engineering in stock market prediction. Studies have shown 

that integrating technical indicators—such as moving 

averages, Relative Strength Index (RSI), Moving Average 

Convergence Divergence (MACD), and stochastic 

oscillators—significantly improves prediction accuracy. These 

indicators help capture market momentum, trend strength, and 

potential reversal points, providing valuable inputs to machine 

learning models. 

Furthermore, the inclusion of interactive visualization 

tools has been highlighted as an effective way to enhance 

system usability and support investor decision-making. Visual 

dashboards enable users to interpret model predictions, 

analyze trends, and compare historical and predicted prices 

more intuitively. By combining machine learning techniques 

with technical indicators and interactive visualizations, 

modern stock market prediction systems offer improved 

reliability, transparency, and practical applicability for 

investors and analysts. 

III. METHODOLOGY 

The proposed methodology follows a structured approach 

to collect, process, analyze, and predict stock price trends 

using machine learning techniques. Historical stock market 

data is fetched dynamically using the Yahoo Finance API, 

which provides reliable daily trading information for selected 

companies listed on the National Stock Exchange (NSE). The 

dataset includes essential attributes such as date, opening 

price, highest price, lowest price, closing price, and trading 

volume. This data forms the foundation for both technical 

analysis and machine learning model development. 
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Before analysis, the collected data undergoes 

preprocessing to ensure accuracy and consistency. The dataset 

is cleaned by handling missing or null values automatically 

and removing inconsistencies. Dates are converted into a time-

series format to support chronological analysis and model 

training. To reduce short-term fluctuations and highlight 

overall market trends, moving averages are calculated during 

preprocessing. Where required, normalization is applied to 

improve model performance and stability. 

Technical indicators play a crucial role in identifying 

market trends and generating trading signals. In this project, 

three moving averages are used to capture trends across 

different time horizons: the 20-day moving average represents 

short-term price movements, the 50-day moving average 

reflects medium-term trends, and the 200-day moving average 

indicates long-term market direction. A moving average 

crossover strategy is applied to generate buy and sell signals. 

When a short-term moving average crosses above a long-term 

moving average, a buy signal is generated, indicating a 

potential upward trend. Conversely, a sell signal is generated 

when the short-term moving average crosses below the long-

term moving average. 

To predict future stock prices, multiple machine learning 

regression models are implemented, including Linear 

Regression, Polynomial Regression with degree two, and 

Support Vector Regression (SVR). These models are trained 

using historical closing prices along with time-based features 

to learn price patterns and trends. Linear Regression serves as 

a baseline model, Polynomial Regression captures non-linear 

relationships, and SVR handles complex market behavior 

using kernel-based methods. The performance of these models 

is analyzed to determine their suitability for stock price 

prediction. 

Finally, the trained models are used to forecast stock 

prices for the next 365 days. The predicted future values are 

visualized alongside historical stock price data, enabling users 

to compare past trends with future projections easily. This 

combined approach of technical indicators, machine learning 

models, and visual representation provides a comprehensive 

and user-friendly system for stock trend prediction and 

analysis. 

IV. SYSTEM IMPLEMENTATION 

The proposed system is implemented using the Python 

programming language due to its extensive support for data 

analysis, machine learning, and visualization libraries. The 

Dash framework is utilized to develop an interactive, web-

based dashboard that allows users to explore stock market data 

and prediction results in a user-friendly environment. Dash 

enables seamless integration of backend data processing with 

frontend user interaction, making the system responsive and 

easy to use. For data visualization, the Plotly library is 

employed to create dynamic and interactive charts for stock 

price trends, moving averages, predicted prices, and trading 

volume. These visualizations allow users to zoom, hover, and 

analyze data points effectively. 

  

Figure 1: System Architecture 

The system provides multiple customization options, 

enabling users to select different stock symbols, choose among 

various prediction models, and apply preferred moving 

averages for analysis. Additionally, the dashboard includes 

functionality to export and download visualized charts in 

PNG, JPG, or PDF formats, allowing users to save reports and 

analysis results for future reference. This implementation 

ensures an efficient, interactive, and visually intuitive platform 

for stock trend prediction and analysis. 

V. RESULTS AND DISCUSSIONS 

The experimental results demonstrate that different 

machine learning models exhibit varying levels of 

performance in stock price prediction. Linear Regression 

provides a basic estimation of stock price trends and serves as 

a baseline model; however, its performance is limited due to 

its assumption of linear relationships, which makes it less 

effective in highly dynamic market conditions. Polynomial 

Regression improves prediction accuracy by capturing non-

linear behavior in stock price movements and is better suited 

for modeling curved trends observed in historical data. 

Nevertheless, its performance may degrade when market 

volatility increases. Support Vector Regression (SVR) 

produces smoother and more accurate predictions by 

effectively handling non-linear relationships and minimizing 

prediction errors. Among the implemented models, SVR 

performed the best, particularly for volatile market data, due to 

its robustness and generalization capability. Additionally, the 
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buy and sell signals generated using moving average crossover 

strategies proved effective in identifying trend reversals, 

enabling clearer interpretation of market direction. The 

combined use of machine learning predictions and technical 

indicators enhances the reliability of the system and supports 

more informed investment decision-making. 
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