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Subset influence is expensive as a workload

The use case is not one query. It is many related subset queries.

Problem: Q queries — Q@ solves Observation
—
The curvature operator H;l is shared.
1 Only the operand changes:
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CiF replaces repeated inverse-curvature solves with one reusable cache.



Cluster operands, cache inverse-curvature responses

At query time, CiF counts cluster memberships and recombines cached solves.

1 2 3 4
Cluster Solve once Cache Recombine
operands per cluster responses for subset S
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Q subset queries become C cached solves plus cheap recombination.



The approximation error has two sources

The bound separates modeling error from numerical error.

Cluster scatter Solver residual
operand compression IHVP accuracy
Loose clusters give a poor surrogate for {g;}. Loose solves make the responses inaccurate.

||CiF error|| < cluster scatter + solver residual

increase C tighten ¢

The error bound tells which knob to turn.



CiF makes high-query subset influence feasible

CIFAR-10 fold workloads: one cache reused across 150 subset queries.

15.3x 11.7 % 13.9x

LeNet AlexNet ResNet-18
321h—21h 63.3h — 5.4 h 75.0h — 5.4 h
ps = 0.94 ps = 0.99 ps = 0.75; 0.94 at C = 50

Q@ subset queries — C cached solves + cheap recombination

Scalable influence analysis is a workload-level amortization problem.



