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ABSTRACT

Predicting financial stability is crucial for assessing risk and making informed de-
cisions in the financial sector. Accurate predictions can help prevent financial crises 
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and guide strategic planning for companies and investors. Various machine learning 
algorithms have been employed to enhance prediction accuracy for economic distress, 
including XGB, LGBM, Linear Discriminant Analysis, and Logistic Regression. 
These models were assessed based on key performance metrics: Accuracy, ROC 
AUC, and F1 Score. The result revealed that LDA excels with an ROC AUC of 0.90 
and an F1 Score of 0.98, demonstrating its superior ability to balance precision and 
recall and effectively differentiate between distressed and non-​distressed entities. 
While the XGB Classifier and LGBM Classifier also show strong performance, they 
do not exceed LDA in overall effectiveness. These results highlight the importance 
of leveraging multiple evaluation metrics to select the most suitable model, with 
LDA emerging as the most reliable choice for accurate financial distress predictions.

INTRODUCTION

Predicting financial stability is essential for effective risk management and 
strategic decision-​making within the financial sector. Financial stability is defined 
by the ability to withstand economic shocks and maintain operational continuity. It 
impacts both institutional performance and broader economic health. Traditional 
methods use historical financial ratios and economic indicators to predict financial 
stability. These methods offer insights but may not address the complexities of 
modern financial environments. Evolving markets need advanced approaches that 
adapt to changing conditions and give accurate predictions.

Machine Learning (ML) offers a promising solution to this challenge. It uses 
sophisticated algorithms to improve predictive capabilities. Traditional approaches 
are constrained by static models and predefined assumptions, whereas ML algo-
rithms can adjust their predictions based on emerging patterns and insights. This 
adaptability is particularly valuable in predicting financial stability. Factors such 
as economic policy changes, market volatility, and evolving investor sentiment can 
significantly influence outcomes.

Implementing ML in financial prediction involves addressing several practical 
challenges. Data quality greatly affects the performance of ML models. Prepro-
cessing steps are needed to ensure the models are trained in representative data. 
Model interpretability is another key aspect. While ML models can produce accu-
rate predictions, understanding the underlying factors that drive these predictions 
is essential for financial decision-​making. Compliance with regulatory standards is 
also a critical consideration. Financial institutions must navigate regulations related 
to data privacy, model validation, and reporting.
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