
Statistical Bounds for Entropic 
Optimal Transport: Sample 

Complexity and the Central Limit 
Theorem

Gonzalo Mena & Jonathan Niles-Weed

A Spotlight presentation at NeurIPS 2019. 



Optimal transport

• A method for comparing distributions featuring a 
tremendous richness of mathematical concepts.


• Successfully applied in Statistics and Machine Learning. 


• This work: theory (why the success?)
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Curse of dimension! Our work
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Central Limit Theorem

• Explicit formula for 
in terms of so-called 
dual potentials


• Results and technique  
extend from  
Del Barrio and Loubes,  
The Annals of Probability,  
2019


• A two-sample version is     
also available.
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Entropy estimation
Recent work (Goldfeld et al. 2019, Berret et al., 2019) shows that the 
differential entropy                              of random variables corrupted 

by gaussian noise can be estimated at the rate 

Our approach
1. Prove that


2. Estimate

•       better than      , the best 

available (from Goldfeld et al., 
2019)


• Has distributional limits


• New perspective 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