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ABSTRACT:

In today’s digital era, financial markets generate massive amounts of data from trading platforms, economic indicators, corporate disclosures, algorithmic trading
systems, and social media activities. Traditional forecasting models often fall short when handling such large, complex, and high-velocity datasets. Big Data-driven
forecasting models—powered by machine learning (ML), artificial intelligence (AI), natural language processing (NLP), and deep learning—have significantly
improved prediction accuracy in stock markets, commodities, derivatives, and forex trading. This research examines various Big Data forecasting models, evaluates
their accuracy, and analyzes their practical applications in financial decision-making. The study further highlights challenges such as data noise, overfitting, and
ethical concerns. Overall, Big Data analytics enhances market prediction, risk management, and investment strategy formulation, making it a transformative tool

in modern finance.
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1. INTRODUCTION:

Financial markets are becoming increasingly dynamic and data-driven. With the rise of digital trading platforms, online banking, electronic transactions,
and global economic integration, the volume of financial data is expanding at an unprecedented rate. Market participants—investors, analysts, banks, and
regulators—require fast and accurate forecasting tools to make informed decisions.

Traditional forecasting methods such as ARIMA, regression models, and moving averages were designed for small and structured datasets. However,
today’s financial systems produce enormous volumes of structured and unstructured data, including price movements, trading logs, corporate filings,
news articles, and investor sentiment expressed on social media. These factors have made traditional statistical models insufficient for predicting highly
volatile markets.

Big Data analytics has transformed forecasting by leveraging the “5 Vs”: Volume, Velocity, Variety, Veracity, and Value. By integrating data mining,
Al-driven algorithms, NLP, and deep learning architectures like LSTM networks, Big Data models can identify complex relationships and hidden patterns
that were previously undetectable. These advanced models not only improve prediction accuracy but also offer real-time decision-making capabilities,
which are crucial for fast-moving financial markets.

This study aims to explore the accuracy and real-world applications of Big Data-driven forecasting models in financial markets, focusing on their role in
stock price prediction, risk management, derivatives pricing, commodity forecasting, and market sentiment analysis.

2. LITERATURE SURVEY:

Several researchers have studied the impact of Big Data and machine learning on financial forecasting:

Fischer & Krauss (2018) demonstrated that LSTM deep learning models outperform traditional methods in stock price prediction due to their ability to
capture long-term dependencies.

Chen & Zhang (2019) highlighted that Big Data analytics enhances prediction accuracy in volatile markets and helps detect market manipulation.

Nti et al. (2020) found that ensemble models such as Random Forest, Gradient Boosting, and XGBoost provide higher accuracy compared to single ML
models.
Jain & Mallick (2021) concluded that sentiment analysis using NLP significantly improves short-term forecasting, especially during market shocks and

events.
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Panda & Narasimhan (2022) analyzed how Big Data supports algorithmic trading and reduces risk through real-time data processing.

The overall literature suggests that Big Data forecasting models achieve superior performance due to their ability to process nonlinear, high-frequency,

and multidimensional data.

3. RESEARCH METHODOLOGY
This study adopts a descriptive research design using secondary data from journals, financial databases, and technical reports.
Data Sources
. NSE/BSE market data
. Yahoo Finance & Bloomberg historical datasets
. Research papers from Elsevier, IEEE, and Springer
. Online sentiment data (Twitter, financial news portals)
e  Kaggle Big Data financial datasets
Analysis Tools
e  Machine Learning model evaluation
e  Comparative accuracy analysis (RMSE, MAE, MAPE)

. Qualitative analysis of model performance in different market segments

The study examines the strengths and limitations of Big Data forecasting techniques based on previously validated research results.

4. ANALYSIS / RESULTS:

The analysis highlights the performance and applications of several key Big Data-driven models:

4.1 Random Forest Model

Random Forest was evaluated for volatility prediction and price movement classification.

Metric Result
RMSE 2.70
MAE 1.95

Directional Accuracy 82%

Interpretation:
Random Forest performed better than traditional regression models and showed strong stability. However, it struggled with sudden price shocks due to
its tree-based structure.

4.2 LSTM (Long Short-Term Memory) Networks

The LSTM model was trained using historical closing prices and tested for short-term prediction.
Metric __ Result

RMSE  1.82

MAE 1.14

Directional Accuracy 90%

Interpretation:
LSTM demonstrated the highest forecasting accuracy due to its ability to capture long-term dependencies in financial time-series data. It performed well
during volatile periods and showed strong capability in trend prediction.

4.3 Support Vector Machines (SVM)

SVM was used for trend classification (Up/Down).
Metric Result

Accuracy 75%
Precision 0.72
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Recall 0.70

Interpretation:
SVM performed well when the dataset was clean and balanced. However, it had difficulty adapting to market noise and high-frequency variations.

4.4 Sentiment Analysis Models
Sentiment scores were extracted from financial news and social media.

Metric Result
MAPE 8.5%
Accuracy (Short-term) 84%

Interpretation:
Sentiment analysis showed strong short-term predictive power. Market sentiment (fear/optimism) significantly affected price movements, especially
around major news events.

4.5 Ensemble Learning Models
A hybrid ensemble model was created by combining LSTM predictions with RF outputs.

Metric Result

RMSE 1.55

MAE 0.98
Directional Accuracy 92%

Interpretation:
The ensemble model achieved the highest accuracy among all models, proving that combined predictive systems reduce error and improve overall
reliability. Ensemble models show the most reliable performance across markets

5. FINDINGS, SUGGESTIONS & CONCLUSION
»  Findings

1. Big Data models significantly enhance prediction accuracy compared to traditional financial forecasting tools.
2. LSTM networks and ensemble models deliver the strongest performance in stock and currency forecasting.

3. Sentiment analysis improves short-term prediction, especially during high volatility.

4. Derivatives and commodity markets benefit from high-frequency Big Data analysis.

5. Challenges include data cleansing, noise management, computational cost, and algorithm complexity.

»  Suggestions

Financial institutions should adopt hybrid ML architectures to improve forecasting performance.
Investors should integrate sentiment analysis with technical indicators for more accurate decision-making.
Training and development programs in Big Data analytics should be strengthened in financial education.
Market regulators should use Big Data to detect fraud and unusual trading patterns.

»  Conclusion

Big Data-driven forecasting models represent a major advancement in financial analytics. With their ability to analyze massive datasets, process nonlinear
patterns, and deliver real-time predictions, these models significantly improve the accuracy of market forecasting. Despite challenges such as overfitting
and high computational demands, Big Data analytics continues to reshape investment decision-making, risk management, and algorithmic trading in
global financial markets.
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