
WINA: WEIGHT INFORMED NEURON ACTIVATION FOR ACCELERATING LARGE LANGUAGE MODEL INFERENCE

ResultsContributionsMotivation

• Weighted-Informed Activation.
• Theoretically Tighter Approximation Error.
• Numerical Experiments.

For input 𝑥 and weight matrix 𝑊, select top-k 
neurons using the importance score

|𝑥!| ⋅∥ 𝑊! ∥",
where ∥ 𝑊! ∥" is the ℓ"-norm of 𝑖-th column of 𝑊.

Method

• Lemma: Optimal approximation error over single linear layer
• Theorem: WINA minimizes a provable upper bound on 

output deviation
• Remarks. Our analysis requires column-wise orthogonal 

weights. We achieve this via a functionally lossless and 
lightweight transformation.

Theory

• Training-free sparse activation enables 
inference speed-up by selectively omitting 
neurons at runtime.

• Current sparse activation methods rely on a 
top-K gating mechanism based on hidden 
state magnitudes, overlooking the inherent 
contribution of the weight matrices.

Code: https://github.com/microsoft/wina


