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2 Random Forests

3 Support Vector Machines(SVM)

4 Neural Networks

5 Extreme Gradient Boosting(XGBoost)
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Abstract

In the ever-evolving world of financial markets, the ability to predict stock market crises is
of great importance for policymakers and investors. This study aims to present an approach
that leverages the power of machine learning-based methods to predict global stock market
crisis events. Utilizing a rich dataset that includes daily stock market data from 37 countries,
bond data from 30 countries across various maturities, 27 currency pairs, and other influential
variables over the period from 1996 to 2021, a prediction mechanism based on various
machine learning methods such as decision trees, support vector machines, random forests,
neural networks, gradient boosting, deep neural networks, reinforcement learning, and long
short-term memory networks was developed. Additionally, to combine their predictions, four
approaches were used: simple and weighted averaging, Bayesian technique, and stacking
(meta-models).

The evaluation results of the presented models indicate that the performance of the
composite models, especially those based on stacking, is superior in predicting global stock
market crises compared to individual models. Furthermore, the framework introduced in this
study can serve as an early warning system (EWS). Given the complex volatilities and
dynamics of financial markets, traditional methods often fail to provide timely warnings,
whereas machine learning-based techniques can lead to the identification of subtle patterns
and anomalies that precede a crisis event.
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