Northeastern University MIE SEMINAR SERIES

Mechanical and Industrial Engineering SPRING 2026

Tuesday, March 24, 2026 | 011 Kariotis Hall | 3:30 pm—4:30 pm

Distributionally Robust Learning — From Traditional to
Deep and to Reinforcement Learning

Seminar Presented By:

loannis Paschalidis, Distinguished Professor of Engineering

Founding Professor of Computing & Data Sciences

Director, Hariri Institute for Computing and Computational Science & Engineering
Boston University

Abstract: In this talk | will present a distributionally robust optimization approach
to machine learning, using general loss functions that can be used either in the
context of classification or regression. Motivated by medical applications, we
consider a setting where training data may be contaminated with (unknown)
outliers. The robust learning problem is formulated as the problem of minimizing
the worst case expected loss over a family of distributions that are close to the
empirical distribution induced by the training data. We will explore the generality
of this approach, its robustness properties, its ability to explain a host of "ad-hoc"
regularized learning methods, and we will establish rigorous out-of-sample
performance guarantees. Beyond predictions, we will discuss methods that can
leverage the robust predictive models to make decisions and offer specific
personalized prescriptions and recommendations to improve future outcomes.
We will also discuss how distributionally robust learning can be used in deep
neural network classification, considering applications in computer vision.
Finally, we will discuss how this framework can be used for safe reinforcement
learning, solving a robust variant of a constrained Markov Decision Process
problem with applications in robotics and autonomous systems.
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2014 National Academies Keck Futures Initiative (NAFKI) Conference. He is a Fellow of IEEE, IFAC (International Federation
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2025 IEEE Conference on Decision and Control.

Hosted by: Prof. Xubo Yue, Assistant Professor in the Department of
Mechanical and Industrial Engineering



