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Content of the course

topic 1 - concentration of sums of independent random variables
Subgaussian distributions; Subgamma distributions.

topic 2 - suprema
Finite case; Suprema over convex polytopes; Covering and packing numbers; Chaining bounds.

topic 3 - high dimensional regression
BIC, LASSO and SLOPE estimators.

topic 4 - statistics and random matrices
Analysis and probability with matrices; Matrix version of Bernstein’s inequality; High dimensional PCA
and random projections.

topic 5 - empirical risk minimization
Supervised learning by empirical risk minimization; Strongly convex loss functions; Rademacher complexity;
Fixed point (or localization) method for proving fast convergence rates.

References and literature

The course is built on the model of:
http://www-math.mit.edu/~rigollet/PDFs/RigNotes17.pdf

Other useful references available online are:
https://www.math.uci.edu/~rvershyn/papers/HDP-book/HDP-book.pdf

https://web.math.princeton.edu/~rvan/APC550.pdf

Evaluation process

The final evaluation grade g of the students will be computed based on:

t: a written final test grade,
p: a personal project grade,
h: a home assignment grade,
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according to the formula:

g =
3t + 4p + 4h

10
.

Final written test

The final written test will consist in a 3 hour test that students will perform individually, at the same time
and under the supervision of the teacher. During this test, only a single hand-written A4 sheet of paper
(front and back) will be allowed for the students to collect lecture material and results. All other documents
or electronic devices will be forbidden. The students are expected to provide manuscript answers in the
order of the given questions, on ruled paper with their name and surname.

Personal project

Each student is asked to select one of the following two options:

• Option 1: Research article – The student selects a research article of his choice, related to the
subject of the course and approved by the teacher. The personal project will consist in presenting the paper
in a 20 minutes talk.

• Option 2: Implementation – The student selects a real-life problem, and data set of his choice, and
implements (in the programming language of his choice) statistical methods seen in class. The results should
be presented in 20 min (oral presentation).

Home assignment

Students will be given one home assignments during the course. Each HA can be performed individually or
in groups of two people (maximum). The HA should be handed over in time, can be hand-written or typed,
with name and surname of participants. Reports are expected to be very well presented.

Classroom intellectual engagement and participation

Students are expected to be present at all lectures, arrive in time and pay close attention to lectures and sem-
inars. Students are also expected to ask questions and try to answer those given in class by the teacher. At
the beginning of each lecture, 10 to 15 minutes will be specifically devoted to the discussion and answering of
questions concerning the previous lectures (or home assignments) in the form of a regulated group discussion.

Make-up, absence and howework policy

• If the final evaluation grade (described above) does not meet the minimal requirements, an oral make-up
test will be given to the concerned students as a final chance to validate the course. In case of success at
the make-up test, the students will only be given the minimal grade authorizing to validate the course.

• Absence at the written test should be properly justified. Only for those students able to justify officially
their absence, an additional (final or make-up test) will be prepared. Students unable to justify their absence
will be given the grade 0 to the related test.

• Howe assignments will be given in advance with enough preparation time. They are expected to be handed
out on time and no additional delay will be allowed. Students unable to hand-out their work in time will
be given the grade 0 to the related assignment.


