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State-of-the-Art Prompt-Based Approaches

Construction and Inference of Appropriate Prompts for Each Training / Testing Data.



Exposed Sub-optimality under Self-supervised Pre-training  



Hierarchical Decomposition of Continual Learning Objective

Sufficient

Conditions

Necessary

Conditions

Within-Task Prediction (WTP)
Task-Identity Inference (TII)

Task-Adaptive Prediction (TAP)
Applicable to

TIL / DIL / CIL



Hierarchical Decomposition (HiDe-)Prompt

Explicit Optimization of the Hierarchical Components:

Task-Specific Prompt, Representation Statistics, Contrastive Regularization



Performance of Downstream Continual Learning

+ 3.80% / 5.03% FAA

+ 12.19% / 9.61% FAA

+ 14.37% / 4.77% FAA

+ 15.01% / 4.96% FAA

+ 13.80% / 8.02% FAA

Self-supervised

Pre-training



Performance of Downstream Continual Learning

Ablation Study:

All components are effective. 

Detailed Analysis:

WTP and TII are improved.



Discussion and Conclusion

1. Sub-optimality of current prompt-based approaches is exposed under the more 
realistic self-supervised pre-training. 


2. Our theoretical analysis decomposes the objective of continual learning with pre-
training into three hierarchical components.


3. We propose HiDe-Prompt to optimize the hierarchical components explicitly, which 
achieves outstanding performance.


4. The proposed framework can be generalized to other parameter-efficient fine-tuning 
techniques (Adapter, LoRA, FiLM…)


5. The proposed framework is potentially related to biological learning in selective 
activation of memory and non-memory cells.



Thank You!

Code: https://github.com/thu-ml/HiDe-Prompt
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