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In the process of accumulating evidence related to human health, many risk factors are evaluated
through observational studies (epidemiological studies). When assessing evidence based on
observational studies, it is essential to consider the impact of bias.
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I. Sample answer (Deep Learning)

In my doctoral program, | plan to conduct research on the development of
deep learning methods for improving predictive accuracy and interpretability
in complex data analysis.

In recent years, deep learning has achieved remarkable success in various
fields such as computer vision, natural language processing, and scientific
data analysis. However, many existing deep learning models require large
amounts of labeled data and often behave as “black boxes,” making it
difficult to interpret their decision-making processes. These limitations
reduce their applicability in real-world problems where data are limited or
model transparency is essential, such as healthcare, environmental science,
and engineering applications. Therefore, it is important to develop deep
learning approaches that are both data-efficient and interpretable.

The objective of this research is to propose novel deep learning architectures
that can achieve high predictive performance with limited training data while
providing meaningful insights into the underlying mechanisms of the target
phenomena. In particular, | aim to incorporate domain knowledge into neural
network structures to improve both accuracy and interpretability.

To achieve this objective, | will first review existing deep learning techniques
and identify their limitations in target application domains. Next, | will design
new neural network models that integrate prior knowledge, such as physical
constraints or structural relationships, into the learning process. The
proposed methods will be evaluated using benchmark datasets as well as
real-world datasets. Finally, | will analyze the interpretability of the models
using visualization and feature attribution techniques to understand how the
models make predictions.

Through this research, | expect to contribute to the advancement of
trustworthy and practical deep learning technologies that can be applied to
various scientific and engineering problems.
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Il. Sample answer

Nonlinear analysis in solid mechanics is essential for accurately predicting
the behavior of structures subjected to large deformations, material
nonlinearity, and complex boundary conditions. Unlike linear analysis,
nonlinear analysis considers the dependence of stiffness on deformation and
material state, which leads to more realistic simulation results. In recent
years, numerical methods such as the finite element method have been
widely used to solve nonlinear problems, although they often require
significant computational cost and careful convergence control. Therefore,
improving computational efficiency and robustness remains an important
research topic in this field.
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