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The objective of this study is to enhance financial risk management and investment strategy
formulation by improving the efficiency of quasi-Monte Carlo (QMC) methods through the
integration of learning-based techniques. It is anticipated that this approach will yield substantial
contributions in the domains of computational finance. A framework for effective dimension
reduction was developed using quadratic regression analysis and neural networks, enabling robust
treatment of high-dimensional and discontinuous problems. The proposed methods demonstrated
high effectiveness when applied to the pricing of exotic options. Furthermore, a decision-making
model under model uncertainty or ambiguity was constructed, and the effectiveness of active
learning in improving decision quality was quantitatively verified. These findings suggest that
integrating QMC and learning methodologies could offer a robust approach for addressing complex
challenges in financial engineering.
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The objective of this study is to enhance financial risk management and
investment strategy formulation by improving the efficiency of quasi-Monte Carlo (QMC) methods
through the integration of learning-based techniques. It is anticipated that this approach will
yield substantial contributions in the domains of computational finance. A framework for effective
dimension reduction was developed using quadratic regression analysis and neural networks, enabling
robust treatment of high-dimensional and discontinuous problems. The proposed methods demonstrated
high effectiveness when applied to the pricing of exotic options. Furthermore, a decision-making
model under model uncertainty or ambiguity was constructed, and the effectiveness of active learning

in improving decision quality was guantitatively verified. These findings suggest that integrating
QWC and learning methodologies could offer a robust approach for addressing complex challenges in

financial engineering.
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. Lookback option (floating strike) under GBM
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