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𝑲 = e− Τ𝑪 𝜆
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Locality-sensitive hashing (LSH)

𝑲𝑖𝑗
sp

= ቊ
𝑲𝑖𝑗 if 𝑥𝑖 , 𝑥𝑗 are ,

0 otherwise

𝒪(𝑛 log 𝑛)

ഥ𝑷 ≈ ഥ𝑷sp = diag ത𝒔 𝑲sp diag( ҧ𝒕)

near
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general kernel approximation
Theoretically well-motivated

Same convergence rate

𝑲𝑖𝑗
sp

= ቊ
𝑲𝑖𝑗 if 𝑥𝑖 , 𝑥𝑗 are near,

0 otherwise

𝑲LCN = 𝑲Nys −𝑲Nys
sp

+𝑲sp

𝑲Nys = 𝑼𝑨−1𝑽

𝒪(𝑛 log 𝑛 + 𝑛𝑙2)
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Graph neural network for node embeddings

Learnable unbalanced optimal transport

Multi-head optimal transport



Embedding alignment

3x faster,

+3.1pp accuracy

Graph Transport Network

- 48% error
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