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Introduction Definitions
Let P,Q € P(R?) be probability measures and let P,,Q, be their empirical versions. Their squared Wasserstein
. . ist i
Optimal transport (OT) has become a popular analysis tool for large distance s ] . _
datasets Iin high dimension, and entropic regularization has shown W2(P,Q) := inf / |z — y||? dr(x, y)
to provide computationally efficient approximations (Cuturi, 2013). m€ll(P,Q) | JrdxRrd 2 )

_ o _ where H(P, Q) 1s the set of joints with marginals Pand &.We focus on an entropic version ( [/ (77) 1S the mutual information):
However, it also appears to have useful statistical properties. For

instance Genevay et al. (2019) established that even though
standard OT suffers from the curse of dimensionality, entropic OT
always converges at the parametric 1/,/,; for compactly supported
probability measures.
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Finally, a distribution P ¢ P(R%) IS o-subgaussian if Epe ria? < 2

Main Results
Theorem 1: New sample complexity bounds, extending the results of Genevay et al. (2019) to the subgaussian case.

Theorem 2. Central Limit Theorem for the fluctuations of the empirical version of entropic optimal transport around its expected value, extending the

results of Del Barrio and Loubes (2019) and Bigot et al. (2018).
Theorem 3. As an application, we show how entropic OT can be used to estimate the entropy of random variables corrupted by subgaussian noise.
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Sample Complexity Central Limit Theorem
Genevay et al, 2018 for measures defined on a bounded domain Consider independent samples %, @» from subgaussian P,Q. Then - I T 7 | T
with diameter D P — s | s )2 N (00%0) L . a
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Our result: for 0°-subgaussian measures
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- 0 p 0 can be computed explicitly.

- One sample versions are also available.

- Results and technique extend from Del Barrio and Loubes (2019)
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Fig 1. Shades are CLT std predictions. Bars are sample ¢

Remark: W, (P, Q) is cursed by dimensionality (Dudley, 1969) Entropy Estimation d=1 d=>

5 Wo (P Wo (P <0 _1/d Recent work (Goldfeld et al. 2019, Berrett et al., 2019) shows that the —  E(h)

PQIW2(P, Q) — Wa (P, Qn)| < O(n ) differential entropy h(P x N (0, I)) of random variables corrupted by —  E(hy)
m— gaussian noise can be estimated at the rate 1/,/n T et
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hi1 better than Bg, the best available (from Goldfeld et al., 2019) and has distributional limits
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