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Rare events (large deviations) in natural systems, despite being unusual, can have dramatic
or even catastrophic consequences. Examples include earthquakes, heatwaves,

floods, pandemic outbreaks, stock market crashes, population extinction, etc.

The goal of this course is to teach students from different backgrounds how to apply state-
of-the-art theoretical and numerical tools to predict the likelihood of rare events in stochastic
(probabilistic) models, with many examples. The students will also understand the
mechanisms that are most likely to produce rare events of different kinds.

Prerequisite: Basic probability theory

Syllabus: _ _ _ _
Leciuren/Exe¢isesKisedit téﬁ@HMi%W&léWéa%&r@i%Mﬂé?-equations.

Probability theory and stochastic processes

Optimization problems, calculus of variations

Large deviations of sums of i.i.d. random variables (Cramér’s theorem)
Large deviations in Markov chains

Weak-noise theory for Brownian motion

Monte-Carlo simulations of stochastic systems, the Metropolis algorithm
Introduction to importance sampling methods for simulating rare events
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Grade: Exercises + Exam/final project



