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Course Description

In the winter term 2021/2022 I am teaching the course (in English or German)

High-Dimensional Statistics

Lecture:
Tuesday, 13:15-15:00, Room 1.012, RUD25 (First lecture: 19.10.)

Exercise:
Tuesday, 15:00-16:00, Room 1.012, RUD25

A brief description:

The goal of this course is to provide a rigorous introduction to concepts and methods of high-
dimensional statistics having numerous applications in data science, machine learning and
signal processing.

Topics:

. Compressed sensing and sparse recovery

o Low-rank matrix completion

o High-dimensional covariance estimation, (sparse) PCA

. Foundations of statistical learning theory: Glivenko-Cantelli classes, VC-dimension,
metric entropy, classification and regression problems

o Minimax lower bounds

. Spiked covariance model, Marcenko-Pastur theorem

o Implicit regularization, Benign overfitting

Prerequisites:
Stochastik I (and II), Lineare Algebra, Analysis;

helpful but not necessary: Methoden der Statistik or Mathematische Statistik

Literature:
High-Dimensional Statistics by Martin J. Wainwright
High-Dimensional Probability by Roman Vershynin

Introduction to High-Dimensional Statistics by Christophe Giraud
Lecture notes on High Dimensional Statistics by Philippe Rigollet and Jan-Christian Hiitter



https://hu-berlin.hosted.exlibrisgroup.com/primo-explore/fulldisplay?docid=HUB_UB_ALMA_DS51680866720002882&context=L&vid=hub_ub&lang=de_DE&search_scope=default_scope&adaptor=Local%20Search%20Engine&tab=default_tab&query=any,contains,wainwright%20high%20dimensional&offset=0
http://www-math.mit.edu/~rigollet/PDFs/RigNotes17.pdf
https://hu-berlin.hosted.exlibrisgroup.com/primo-explore/fulldisplay?docid=TN_cdi_askewsholts_vlebooks_9781482237955&context=PC&vid=hub_ub&lang=de_DE&search_scope=default_scope&adaptor=primo_central_multiple_fe&tab=default_tab&query=any,contains,giraud%20high%20dimensional&offset=0
https://hu-berlin.hosted.exlibrisgroup.com/primo-explore/fulldisplay?docid=HUB_UB_ALMA_DS51681266060002882&context=L&vid=hub_ub&lang=de_DE&search_scope=default_scope&adaptor=Local%20Search%20Engine&isFrbr=true&tab=default_tab&query=any,contains,vershynin%20high%20dimensional&sortby=date&facet=frbrgroupid,include,1010350761&offset=0
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