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Why standard prompt tuning fails under shift?

Why Do-Prompt?

• Prompts can become a high-capacity shortcut pathway 

that encodes environment-specific cues.

• This hurts transfer under distribution shift, especially 

in multi-modal prompt learning.

• Do-Prompt constrains prompt capacity and intervenes 

on environment-related prompt content.

Our Contributions

• Variational prompt bottleneck for stochastic, 

information-constrained prompts.

• Prompt-level causal interventions on the environment 

branch (mask / swap / resample).

• Plug-and-play integration with existing multi-modal 

prompt tuning pipelines.

(a) Standard Prompt Tuning (Baseline)

(b) Do-Prompt (Ours)

2.Method: Do-Prompt Framework

Key Formulations

What Do-Prompt Does

• VIB limits channel capacity.
• do-interventions perturb only 

environment-related prompt 
components.

• Consistency regularization 
encourages invariant semantics.

4.Ablation & Analysis

A. Base to novel generalization results

B. Base to novel generalization results

C. Base to novel generalization results

A. Ablation on key components B. Intervention operators

C. Prediction invariance under prompt interventions

D. Overhead of Do-Prompt
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