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Motivation

Mixture of Expert Varying expert similarity across intra-layer and inter-layer.
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Our approach

The schematic illustration of the Differentiable Expert Pruning (DiEP) framework.
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Our approach

Sparse Expert Search Space: 
MoE layer is modeled as a directed acyclic graph (DAG) consisting of only two nodes.

• An input node representing the token representations entering the expert layer.
• An output node representing the sum of selected expert transformations.

Continuous Relaxation and Optimization: 

Alternating Update Strategy.

Pruning Strategy.

Adaptive Skipping During Inference: 
• Assume experts with indices e0 and e1 are selected, with we1 < we0.

• if we1 < γwe0, expert e1 is skipped, where γ = γ1× γ2.

• γ1 is the median value of we1/we0 across sampled calibration data for each MoE layer.
• γ2 is the ratio of the CKA similarity ρ(ye0 , ye1 ) to the mean CKA similarity ρ(yei , yej ) 

across all data samples in layer l.
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Experiments

Zero-shot performance comparison on five advanced MoE models across various NLP tasks. 
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Experiments

Effectiveness of Components

Visualization analysis of values distribution for 
intra-layer scores α and inter-layer scores β
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Experiments

Distribution of expert activation frequencies
 in the Mixtral 8×7B.

Pruning time comparison of our DiEP and NAEE 
on different models

Inference cost analysis on Mixtral 8×7B and 
Deepseek-MoE-16B after pruning
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Thank you for listening!

Sikai Bai
Email: whitesk1973@gmail.com


