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Short description of possible research topics for a PhD: (10-15 lines in 
English + optional figure) 
The central limit theorem is with the strong law of large numbers one of the two 
fundamental limit theorems in probability theory. The confidence intervals that it 
permits to derive have major applications in Monte-Carlo methods as well as in 
statistics. In reference 1. below, B. Jourdain and his postdoctoral student A. Tse have 
extended to nonlinear functionals of the empirical measure of independent and 
identically distributed random vectors the central limit theorem which is well known 
for linear functionals given by the integral of a function against the measure. The 
main tool permitting this extension is the linear functional derivative, one of the 
notions of derivation on the Wasserstein space of probability measures that have 
recently been developed  and are subject of an intensive research. Central Limit 
Theorems for linear functionals of  non independent and identically distributed 
random variables such as the successive values of an ergodic Markov chain are long 
known. The PhD student will investigate extensions to nonlinear functionals in these 
settings. 
 
Required background of the student: (What should be the main field of study 
of the applicant before applying?) Probability theory and/or mathematical statistics 
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