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Abstract
We view the classical Lindeberg principle in a 
Markov  p rocess  se t t i ng  to  es tab l i sh  a 
probability approximation framework by the 
associated Itô’s for- mula and Markov operator. 
As applications, we study the error bounds of 
the following approximations: approximating a 
family of online stochastic gradient descents 
(SGDs) by a stochastic differential equation 
(SDE) driven by multiplicative Brownian motion, 
approximation of ergodic measure of SDEs 
driven by stable processes, approximation of 
ergodic measure of singular SDEs driven by 
Brownian motion, etc. The tools used in these 
appl icat ions inc lude Duhamel pr inc ip le, 
Malliavin calculus, Zvonkin transform, time-
change techniques, etc. This talk is based on 
the joint work with Peng Chen and Qi-Man 
Shao.
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Hong Kong  
Consortium of 
Quantitative 

Finance 


