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Method

• Traditional method: 
Deactivate Zero-Output neurons, 
but only work for old LLMs w/ 
ReLU activations

• Our approach: 
Attribution-based sparse 
activation that deactivates neurons 
by contribution, not magnitude.

• LLM inference is expensive, especially on mobile 
devices

• Existing approaches like pruning, quantization, and 
distillation are fixed, offline, and not runtime 
adaptable

• Sparse activation: Per-input neuron selection that 
deactivates unimportant neurons at runtime
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• Key question: which neurons to deactivate?
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• Our Solution: Corrected GxO that 
analytically bound the inter-layer error
• Tight upper bound from neuron magnitudes 

& gradients 
• Expectation under truncated-normal 

distribution
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Llama-3-8B:  60% sparsity, <5% BLEU loss
Phi-2 (2.7B):  60% sparsity, <5% loss
Gemma-2B, MobiLlama-0.5B:  70% sparsity, <5% loss

At AR = 30% on Phi-2: 35% latency reduction & 43% GPU 
memory reduction

• Attribution metrics: Integrated Gradients (IG),
     Gradient × Output (GxO), etc.

• Challenge: Attribution scores are Interdependent
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