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Attention Analysis of Task-aware Prompt Tuning
Prompt tuning offers a flexible and efficient 
solution with minimal input sequence adjustment, 
thus enabling fast adaptation of large language 
models (LLMs). 

Counterintuitively, task-aware soft prompts 
typically fail to establish strongly attentive 
interaction with input tokens. This observation 
reveals that the task-aware design of soft prompts 
may limit their capability to adapt to diverse input 
semantics, potentially constraining the 
effectiveness of prompt-based learning.



The Power of Instance-aware Information
Instance-aware token can enhance model performance 
even without any fine-tuning.

Instance-aware token presents strongly attentive 
interaction with input sequences as “attention anchor.”



Capsule Prompt Tuning with A Single Vector (CaPT)



Experimental Results
Main results on SuperGLUE

Wall-clock efficiency compared with 
other prompt-tuning methods

Comparison with other PEFT methods



Attention Anchor
Analysis on T5 encoder (bi-directional attention)

Analysis on Llama (causal attention)



Conclusion
● Based on our finding of “attention anchor” phenomenon, we propose Capsule Prompt-Tuning 

(CaPT), a novel prompt tuning framework for large language models (LLMs).

● CaPT integrates both instance-aware information from each input sequence and task-aware 
information from learnable vectors, effectively acting as “attention anchor.” By strengthening 
attentive interplay with input tokens, it thereby achieves superior performance.

● CaPT can operate in an almost parameter-free manner, utilizing only one single vector per layer, 
which eliminates the need for time-intensive grid searching, varied lengths across different tasks, 
and substantial training overhead.


