
MoESD: Unveil Speculative Decoding’s Potential for 

Accelerating Sparse MoE

Zongle Huang, Lei Zhu, Zongyuan Zhan, Ting Hu, Weikai Mao, Xianzhi Yu, 

Yongpan Liu, Tianyu Zhang

39th Conference on Neural Information Processing Systems (NeurIPS 2025)



Introduction

• Speculative decoding (SD) is a lossless method for LLM acceleration
• Using small draft models to generate tokens rapidly

• Using the original large model (target model) to verify them

• However, it has been believed less effective for MoE
• For Mixtral 8x7B Instruct-v0.1 (MoE): 1.5x speedup

• For Llama / Vicuna (dense models) :~3x speedup

• (Source from Eagle paper) 

• What we want to exhibit in this work:
• Is it possible that SD is also effective for MoE? (Surprisingly yes or even better!)

• How to evaluate SD more comprehensively?

https://arxiv.org/abs/2401.15077


Formulation of SD and Introduction of Target Efficiency

• 𝑅: # rounds of speculation for sequence with given length

• 𝛾: # draft tokens per speculation

• 𝑇𝑇/𝐷(𝑏, 𝑠): the time for once forwarding of the target / draft model, 
𝑏 for batch size and 𝑠 for the number of tokens to process.

• Besides acceptance rate, target efficiency is also a critical factor

• When target efficiency gets low:

• Compute-boundness.

• The extra memory loads.

reciprocal



Specialization to MoE

• Revisiting factors that impact target efficiency

• Extra memory loads: 𝑡 > 𝑁(𝑇𝑡ℎ𝑟𝑒𝑠)

• Compute-boundness: 𝑇𝑒𝑥𝑝(𝑡; 𝜌), better than dense model!

• Conclusion: in moderate batch size, SD would be more effective for sparser MoEs.



Modeling Method



Experiment Results

• The effectiveness of target efficiency

• MoE v.s. dense models



Experiment Results

• Validation of the modeling method
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