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Abstract

Accurately forecasting bankruptcies within the financial sector is an essential objective for prudential regulators tasked
with maintaining financial stability. While Machine Learning techniques, in particular the more advanced ensemble
methods, and neural networks have been proven to perform well in forecasting loan defaults, these methods have yet to be
integrated into workflows for assessing risk and predicting the failure of financial institutions.

To identify the most effective approach to predicting the default of banks and NBFIs, this study investigates the
performance of eight leading predictive modeling techniques of varying complexity — from traditional statistical models
(Logistic and Linear Regression), to advanced Machine Learning methods in the field of classification (such as Random
Forests, XGBoost and Support Vector Machines), against Large Language Models (LLMs), a rapidly growing area of Artificial
Intelligence which has recently made notable improvements in its ability to process large quantities of unstructured
textual and numeric data.

The paper develops a new workflow which uses LLMs to analyze the risk exposure of financial institutions and determine
their probability of default. A new PD metric, that LLMs are capable of generating accurately, is created as the joint
outcome of risk and profitability, whose impacts are separately estimated by the model. To further improve the analysis,
the paper proposes a new financial performance indicator and adaptations for traditional ratios to enable their usage in
both going concern and failure contexts.

The results of the study reveal that while traditional methods like regression models and Random Forests can provide very
good predictive capabilities, the best performance is achieved with the Large Language Model, which significantly
surpasses all other methods in the majority of evaluation metrics. The LLM's ability to capture complex patterns and
contextual nuances within financial data results in superior predictive accuracy and robustness. This highlights the
potential of incorporating advanced language-based modeling approaches into financial risk management systems, paving
the way for more intelligent and adaptive frameworks that enhance decision-making and regulatory policy in the financial
industry.
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