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Summary

This thesis aims to examine the role and applicability of Machine Learning algorithms in
the financial sector, offering a balanced assessment between the promises of the technology
and its limitations. The work navigates between theoretical enthusiasm and practical realism,
attempting to build a bridge between technological capability and the practical needs of the
financial sector. The main motivation of the work is to surpass traditional methods by
demonstrating how ML can provide superior solutions in numerous financial areas.

In a period defined by the acceleration of technological innovations, Artificial
Intelligence and ML have captured the attention of the public and researchers, often presented
as omnipotent solutions to economic and social challenges. However, this thesis argues that a
deep understanding of the basic principles, potential, and limitations of ML is essential for its
effective application in finance. In this direction, the work starts with a detailed discussion of
various ML models, from linear models and regularization methods to advanced algorithms
based on trees, neural networks, and ensemble methods. The discussion is enhanced by
analyzing the advantages and limitations of each model, offering a perspective on their
potential to transform financial analysis and decision management.

The applicability of ML is further illustrated through multiple case studies that cover
different aspects of finance, demonstrating the technology's ability to surpass traditional
methods. The case studies include option valuation, where algorithms such as XGBoost and
LightGBM provide more accurate evaluations than established parametric models; portfolio
management, where ML techniques optimize asset selection and allocation; credit risk
management, which benefits from more precise risk assessment; dividend policy modeling,
where ML can identify the nonlinear determinants influencing company policies; modeling the
underground economy, which uses ML to understand complex interactions between various
government expenditures; and inflation forecasting, showcasing the effectiveness of ML
models in inflation prediction compared to traditional econometric methods.

The thesis conclusions reflect on the duality of ML: on one hand, a powerful tool for
innovation and efficiency in the financial sector; on the other hand, a field full of technical
challenges that requires careful management. The thesis emphasizes the need for a critical and
informed approach in applying ML, stressing that its success depends not only on the
algorithms used but also on the integrity of the data, the accuracy of the modeling, and the

relevance of the application context.
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