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Modern machine learning heavily relies on optimization 

algorithms for training parameterized models. However, the 

impact of these algorithms extends well beyond routine 

training, guiding essential statistical methodologies for 

high-dimensional data analysis and inspiring cutting-edge 

generative approaches such as denoising diÁusion models. In 

this talk, I will begin by reviewing the fundamental principles 

of classical optimization algorithms. I will then expand the 

discussion by examining optimization within the framework 

of the Wasserstein space, revealing its theoretical connections 

to innovative Markov Chain Monte Carlo (MCMC) 

samplers. Finally, I will explore the interplay between 

MCMC and diÁusion processes, oÁering insights into 

diÁusion models from both a sampling and optimization 

standpoint and highlighting recent developments in this 

rapidly evolving field.rapidly evolving field.
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