Neural Tangent Kernel
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Neural Tangent Kernel Formula

L-layer NN. Forh =1,..,,L:
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Dependency on the derivative:
Gradient decent algorithm.

Final output:



What determines the convergence rate?
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Neural Tangent Kernel

Recipe for desighing new kernels

N OfnN (OnN, ) OfnN (OnN, T')
fNN (HNN7 "I;) ) k (m7$ ) — ]EGNNNW [< 89NN 9 aeNN >]

Transform a neural network of any architecture to a kernel!

Fully-connected NN — Fully-connected NTK
Convolutional NN — Convolutional NTK
Graph NN — Graph NTK
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Pairwise Comparisons
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Graph Neural Network
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Graph Neural Tangent Kernel
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Graph Graph NN Graph NTK

GNN  GCN 79% 74% 51% 64%
GIN 80% 75% 52% 65%
GK WL 79% 74% 51% 60%

GNTK 384% 77% 53% 68%



Gap between NN and NTK

CIFAR-10 Image ification Open Problems:
Why there is a gap:
learning rate? \"3
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- batch-norm

. dropout
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