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Paper

Method

• Powerful models (e.g., GPT-5) are deployed as black-box APIs, but 
existing TTA methods require white-box/gray-box access —
inapplicable.

• ZOO-based black-box methods suffer from:
1. Unstable optimization under unsupervised objectives → collapse 

(32.6% → 4.1%)
2. High cost: 16+ API calls per sample → prohibitive latency & expense

• Our goal: an efficient and stable TTA framework for black-box models.

Motivation & Challenge

Step 1: Prediction Harmonization: 𝑝𝐻 𝑥′ = 𝛼 ⋅ 𝑝𝑆 𝑥′ + 1 − 𝛼 ⋅ 𝑝𝐵 𝑥′ . Only 1 API query per sample.
Step 2: Consistency Regularization KL divergence between clean & prompted predictions → prevent collapse.
Step 3: Data Filtering Entropy-based filtering + confidence weighting → stable optimization.
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