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Monte Carlo methods have become a fundamental tool for the approximate computation of expectation values and more general integrals in many application areas including Bayesian statistics, mathematical finance, engineering, biology, physics and chemistry. The aim of the course is to introduce the underlying mathematical concepts, and to study selected applications. Possible topics to be considered include:

· Algorithms for sampling from probability measures

· Importance sampling, simulation of rare events

· Markov chain Monte Carlo methods,  applications in Bayesian statistics

· Sequential Monte Carlo methods  

· Monte Carlo methods for SDE

Recommended background : 

Basic concepts and limit theorems of probability theory
Examination : oral exam

References :
· Evans, Swartz: Approximating integrals via Monte Carlo and deterministic methods

· Robert, Casella: Monte Carlo statistical methods

· Asmussen, Glynn: Stochastic simulation

· Madras: Lectures on Monte Carlo methods

· Liu: Monte Carlo methods in scientific computing 


