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Key Discovery 1: Stationarity of Phase Tokens
Phase Tokens are globally more stationary compared to Patch Tokens
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Key Discovery 2: Low Dimensionality of Phase Tokens
Phase Tokens are intrinsically low-dimensional,enabling concise and 
efficient representations

• Our PCA result shows that Phase 
Tokens have ~90% variance 
explained by only 2 components, 
vs. 11+ for Patch Tokens

• Most variance of Phase can be 
explained by only 1 components

Significant MMD reductions for using Phase Tokens vs. Patch Tokens

PCA for Phase Tokens on Traffic

Overview: The PhaseFormer Architecture
A Lightweight Transformer-based Predictor with Phase Tokenization

Core: Low-dim Embedding 
with Phase Tokenization. 
Highly efficient Cross-Phase 
Routing and a shared linear 
predictor for all phases, 
dramatically reducing 
parameters and improve 
efficiency.

Main Results: High Accuracy with High Efficiency
PhaseFormer achieves SOTA accuracy on most datasets with high efficiency.
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Conclusions and Future Work
• Achieves state-of-the-art accuracy with only 

~1k parameters, establishing a superior 
efficiency-effectiveness trade-off.

• Delivers over 99.9% reduction in both 
parameter count and computational cost 
(FLOPs) compared to PatchTST and 
Crossformer. 

• We need modeling non-stationarity and 
complex drifts to develop more resilient 
phase representations.


