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Motivation: Faster regularized Optimal Transport, efficiently scaling for Machine Learning.
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Entropic regularization [1] 
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Hierarchical Clustering Experiments

Image classification: MNIST/USPS datasets
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Barnes-Hut and N - body Methods [2]

Intuition:

Constraints

We introduce a new parameter    in order to control 

the approximation. When    is          we find the 

original kernel

A pipeline for any hierarchical clustering in any dimension 

: Low-rank approx of far interactions

Cheap Tree traversal to detect near and far 
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A linear optimization problem in 

Solve an approx solution in
Sinkhorn algorithm

T ∈ Mnm(ℝ+)
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In Machine Learning

O(n2)
Kij := exp(−d(xi, yj)/ε)

v ← b ⊘ K⊤u; u ← a ⊘ Kv
Tij = uiKijvj

while not converge:

return:
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κ(x2, ỹ)

⋮
κ(xn, ỹ)
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v ← K̃v in O(n)

!
Still prohibitive for 

classical ML 
applications
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Labels MNIST

41.02% 57.58 % 57.97 %23.75%
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