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. ) Technical Contributions
A Fundamental Problem: Our Analysis Reveals: . , , —
Attribution Complexity: The Network’s Structure Is a Primary Source of Attribution Complexity. - From a spectral view, we unify post-hoc and ante-hoc explainability as
restriction/filtering of hypothesis/solution space.
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VanillaGrad is usually highly complex and scattered. We _ - s fai _
quantify this behavior with the high-frequency We quantify complexity-faithfulness trade-offs of each approach

| - - - Sharpness arising from activation functions (RelLU) is a major contributor to attripution complexity. We control it by a smooth parameterization “E._ |EF _EF(F
components of attribution map in spatial domain, (SP) of activation function, leading to an ante-hoc restriction of the hypothesis space, with corresponding accuracy drop. AEF = |EF(f(z)) — EF(f(2))

for a smooth surrogate f
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Cgrrent .SOIUhOnS ' A Unifying Framework: Lemma 1
loss of faithfulness in post-hoc methods: R v N
The high-frequency components of the network’s input-output function is reflected in the attribution map. TPS(f(x)) f=71fx*p
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Unconstrained Theorem 1
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The human tendency for concise explanations, requires v S U 10° -
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Covgane L — \ HE= \ Post-hoc filtering of the solution space implicitly creates smooth surrogates. Ablating BatchNorm (BN), Skip Connections (SK) confirms that RelL U is the largest
SrﬁootHGrad Rel U Complexity (EF) contributor of complexity (i.e. heavier tails of the attribution power spectrum).
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