Finite MLPs can be treated

as analytic approximations
of Infinite width MLPs

ReLU MLPs Can Compute Numerical Integration
Mechanistic Interpretation of a Non-linear Activation

We can sort the neurons by phase and plot
one rectangle for each neuron. Given the

iInput =z + vy, the contributions of neurons to
the z = = + ylogit look remarkably like

We build upon Nanda 2023 and Zhong 2023
iInterpretations of the “pizza” modular

addition transformer model, which has a
black-box treatment of its MLP.
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behavior of 128 MLP neurons individually, we ’ <
look for continuous functions capturing the
aggregate input behavior, treating the
finite-width MLP as an approximation of
some Infinite-width counterpart.
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We confirm this interpretation by using it
to compactly bound error in the network
approximation.
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We apply amplitude-phase Fourier o
transforms to rewrite each neuron’s input h]
and output maps. Neurons are single ) [N
frequency with & = £ . output map phases
are 2x the input map phase, and the phases ; : — 3 ;i
are uniformly distributed. 8 4 0 2
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(Cay)i ~ ReLU((Bazy)i) Normalised abs error 0.04 0.03 0.04 0.03
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