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Activation Approximation can drastically speed up LLM inference

Instead of evaluating complex activation functions like GELU and SwiGLU, we compute an approximation of
these non-linear functions. Common approximation approaches include:

1) Activation Polynomialization 2) Activation Sparsification 3) Activation Quantization
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These approximation methods can enable up to 24. 6 x speedup in LLM inference latency, however, they also inevitably introduce
some errors (i.e. noises/perturbations). These activation errors can compromise the safety of aligned LLMs.

Approximation errors can compromise the safety of aligned LLMs

LLMSs could be exploited by malicious users to produce Error distributions Activation perturbation-induced
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Activation Approximation-Aware Alignment (QuadA)

We propose QuadA, a simple yet effective safety alignment method based on Direct Preference Optimization (DPO),
designed to address the safety vulnerabilities in aligned LLMs introduced by various activation approximation methods.

: Activation approximation can Observation III: Activations from harmful prompts are observed to
cause LLMs to compromise safety before losing cluster in the activation space, and activation approximations can
utility, hence we can identify the most vulnerable shift these activations into benign regions to evade safety checks.

approximation threshold (MVA).
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