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Abstract

Machine Learning (ML) algorithms are increasingly used in
our daily lives, yet often exhibit discrimination against pro-
tected groups. In this talk, I discuss the growing concern of
bias in ML and overview existing approaches to address fair-
ness issues. Then, I present three novel approaches devel-
oped by my research group. The first leverages generative
Al to eliminate biases in training datasets, the second tack-
les non-convex problems arise in fair learning, and the third
introduces a matrix decomposition-based post-processing ap-
proach to identify and eliminate unfair model components.

Summary of Talk

As machine learning algorithms are increasingly being used
in applications such as education, lending, recruitment,
healthcare, criminal justice, etc., there is a growing con-
cern that the algorithms may exhibit discrimination against
protected population groups. Various fairness notions have
been proposed in the literature to measure and remedy the
biases in ML systems; they can be roughly classified into
two categories: 1) individual fairness focuses on equity at
the individual level and it requires similar individuals to be
treated similarly (Zuo, Khalili, and Zhang 2023; Zuo et al.
2024); 2) group fairness requires certain statistical measures
to be (approximately) equalized across different groups dis-
tinguished by some sensitive attributes (Khalili et al. 2021;
Khalili, Zhang, and Abroshan 2021; Zhang et al. 2022).

Several approaches have been developed to satisfy a given
definition of fairness; they fall under three categories: 1)
pre-processing, by modifying the original dataset, (e.g.,
(Abroshan, Elliott, and Khalili 2024)); 2) in-processing, by
imposing fairness constraints or changing objective func-
tions during training, (e.g., (Khalili, Zhang, and Abroshan
2023)); 3) post-processing, by adjusting the output of the al-
gorithms based on sensitive attributes, (e.g., (Khalili, Zhang,
and Abroshan 2021)).

In this talk, we review pre-processing, in-processing, and
post-processing algorithms and discuss their strengths and
weaknesses. Then, we will discuss the approaches that have
been developed by my research group. In particular, first, we
discuss how we can take advantage of generative Al to elim-
inate biases that exists in the training dataset. We explain
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how the current existing generative models can be modi-
fied to take into account various fairness notions and cre-
ate synthetic data that can improve fairness in downstream
tasks. Second, the talk focuses on the in-processing fair al-
gorithms developed by my group and explain how fair learn-
ing problems can be expressed as non-convex problems and
how we can find the global optimal solution in such non-
convex problems. Third, I introduce a novel post-processing
approach for learning fair Al models that can take advantage
of SVD to identify components leading to an unfair decision.
Then, we discuss how these components can be removed
from the the model while ensuring high accuracy.
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