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As modern computational powers and resources enable us
to collect a vast amount of data, data-driven knowledge dis-
covery has become more and more important in science and
decision making. Statistical machine learning is one of the
key components to form the basis of such inference, by imple-
menting statistics-based inductive inference on modern com-
puters.

While machine learning has been successful in various do-
mains such as game Al and autonomous driving, it is not
straightforward to guarantee the performance of inductive
inference, which often hinders machine learning from re-
al-world applications in risk-sensitive domains.

I have been working on establishing a theoretical framework
to verify whether our inference algorithm can achieve the ex-
pected performance under the situations where the collected
data is largely skewed, or we need to defend against a third
person’s data perturbation. Ultimately, I aim to establish a
framework to verify whether a learning algorithm satisfies

properties specified by users.
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