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English Syllabus

In this course, we will study methodologies to guarantee the reliability, robustness,
equity, and reproducibility of advanced machine learning systems, such as deep neural
nets. We will discuss recent concerns about modern machine learning algorithms and
will tackle these by introducing flexible tools that are supported by theoretical
guarantees. This course will be given as a seminar and will cover influential papers in
the field of data science. We will focus on prediction uncertainty estimation as well as
mitigation of discrimination against minorities. We will also explore frameworks for
multiple hypothesis testing as powerful tools for making new scientific discoveries and
for interpreting complex learning systems.

Learning Outcomes

1. Familiarize with challenges in using modern machine learning algorithms in high-
stakes applications.
2. Learn flexible methodologies to produce data-driven inferences that can be trusted.
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1. A tutorial on conformal prediction. Journal of Machine Learning Research, G.
Shafer, and V. Vovk, 2008.

2. Predictive inference with the jackknife+. R.F. Barber, E. J. Candes, A.
Ramdas, and R. J. Tibshirani, arXiv:1905.02928, 2019.

3. Equality of opportunity in supervised learning. M. Hardt, E. Price, and N.
Srebro. NeurlIPS, 2016.

4. Panning for gold: Model-X knockoffs for high dimensional controlled variable
selection. E. J. Candes, Y. Fan, L. Janson, L. Lv. Journal of the Royal
Statistical Society: Series B (Statistical Methodology), 2018.
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