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Problem Statement & Motivations
Current tabular TTA setting
• A source-trained model is deployed on unlabeled target data
• Target data often exhibits distribution shifts
• No source-domain data access

Challenge
• Without access to the source class prior, performance degrades substantially.
• Label shift and feature shift may occur simultaneously.
• Tabular data often contain many redundant features, which hinder feature alignment.

Key question
How can we adapt tabular models reliably under label shift and feature shift without source data or source priors?



Prior-Free Tabular Test-Time Adaptation (PFT3A)

• Class Prior Estimating module for estimating source-target class priors to calibrate prediction, eliminating 
dependency on source class prior and mitigating label shift

• Robust Feature Learning module for learning robust feature by minimizing the Kullback-Leibler (KL) divergence 
between source-like and target-like features to mitigate feature shift

• Representative Subspace Exploration module for eliminating redundant features by projecting feature into 
subspace to enhance feature alignment.



Experiments
Setup
• Datasets: HELOC, ANES, ASSIST, Hypertension, Health Insurance
• Backbones: MLP, TabTransformer, FT-Transformer
• Metrics: Accuracy, Balanced Accuracy, F1
• Compared Methods: 

 Typical TTA methods (TENT and EATA)
 Continual TTA methods (CoTTA)
 Robust FTTA methods (SAR, LAME, ODS)
 Tabular TTA method (FTAT)

PFT3A consistently outperforms the baselines under most metrics across all datasets.



PFT3A can be generalized to different backbones, which verifies the robustness and efffectiveness.
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