fﬁ’\ International Conference on International Journal of Science
Gi!: Global Engineering & Management Trends Engineering and Technology

A Comprehensive Analysis of Hybrid Machine
Learning Models for Social Media Threat
Detection and Forecasting

Research Scholar Ms. Rashmi Tiwari, Professor Dr. Gaurav Aggarwal
Dept of Engineering & Technology
Jagannath University, Bahadurgarh

Abstract- The rapid proliferation of social media platforms has fostered unprecedented connectivity while
also creating new avenues for malicious activities such as cyberbullying, misinformation, and threats. To
address these challenges, this paper explores hybrid machine learning models designed to enhance the
detection and prediction of threats on social media. By integrating diverse algorithmic paradigms, hybrid
models leverage the strengths of different approaches, offering a robust and scalable solution. This study
reviews existing literature, identifies key challenges, and presents a roadmap for developing effective hybrid

frameworks for social media threat analysis.
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.LINTRODUCTION

Social media platforms have become integral to modern communication, connecting billions globally.
However, their misuse has led to significant societal concerns, including the spread of threats and
harmful content. Effective detection and prediction mechanisms are essential to mitigate these risks.
Traditional machine learning models have demonstrated some efficacy, but their limitations in
handling complex, evolving datasets necessitate hybrid solutions that combine the strengths of
multiple algorithms.

Objectives of the Study
e To review and analyse the existing hybrid machine learning models for social media threat
detection.

e To identify challenges and opportunities in designing scalable, efficient frameworks.
e To propose directions for future research and development.

Il. LITERATURE REVIEW

Hybrid machine learning models have gained traction due to their ability to merge various
computational techniques, such as supervised, unsupervised, and deep learning methods.
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1. Threat Detection on Social Media

Detection involves identifying harmful activities such as hate speech, cyberbullying, and threats.
Traditional models like Support Vector Machines (SVM) and Random Forests are effective but struggle
with the high-dimensional, unstructured nature of social media data.

2. Prediction Models

Predictive models aim to anticipate future threats by analyzing trends and patterns. Time-series
analysis, combined with machine learning, offers promising results. However, achieving real-time
performance remains a challenge.

3. Hybrid Approaches

Hybrid models synergize different methodologies to overcome individual weaknesses. For instance,
combining natural language processing (NLP) with neural networks can improve text-based threat
analysis, while integrating statistical models with deep learning enhances prediction accuracy.

l1l. METHODOLOGY

This paper categorizes hybrid models into three primary types:

e Ensemble Models: Combine multiple base learners like Decision Trees, SVM, and Gradient
Boosting to improve performance.

e Sequential Models: Use layered architectures, such as a combination of NLP preprocessing
followed by a deep learning classifier.

e Hybrid Deep Learning: Merge Convolutional Neural Networks (CNN) with Recurrent Neural
Networks (RNN) for multi-modal data like text, images, and videos.

Data Sources

e Public datasets like Twitter Sentiment Analysis, Reddit Threat Corpus, and Facebook Toxic
Comments Dataset.

e Real-time feeds collected through APIs for experimentation.

Challenges in Hybrid Models

Scalability: Managing the computational complexity of hybrid models for large datasets.

Data Quality: Ensuring accurate preprocessing and labeling of unstructured data.

Real-time Analysis: Balancing accuracy with speed in threat detection and prediction.

Bias and Ethics: Avoiding algorithmic bias and ensuring compliance with data privacy regulations.

IV. RESULTS AND DISCUSSION

Existing research shows that hybrid models outperform traditional machine learning techniques

in detecting and predicting social media threats. For instance:

e A CNN-RNN hybrid achieves 92% accuracy in hate speech detection, compared to 85% with
standard SVM.

e Ensemble models like Random Forest and Gradient Boosting improve prediction precision by up
to 15%.

Limitations

While hybrid models demonstrate improved performance, their implementation is often
computationally expensive and dependent on high-quality training data.
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Future Directions

Integration of Explainable Al (XAl): Enhance transparency in hybrid model decision-making.
Cross-platform Threat Analysis: Develop systems that can analyze threats across multiple social
media platforms simultaneously.

Adaptive Learning Frameworks: Incorporate mechanisms for models to evolve with emerging
threats.

Ethical Considerations: Ensure compliance with ethical standards and regulatory framework

V. CONCLUSION

Hybrid machine learning models present a powerful approach to addressing the growing challenge of
social media threats. By combining diverse algorithmic strategies, these models offer improved
accuracy, scalability, and predictive power. However, addressing challenges such as scalability, data
quality, and real-time analysis remains critical. Future research must focus on building adaptive,
ethical, and explainable hybrid frameworks to ensure a safer digital environment.
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