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Co-Tuning for Transfer Learning



Transfer Learning



Status Quo
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Parameter count in popular pre-trained models from torchvision and transformers.

Can we reuse task-specific pre-trained layer(s)?



Problem
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How to match?



Co-Tuning Solution

Learn the category relationship
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• Direct approach

•
• average source predictions for each target category

• Reserse approach
• learn the mapping 𝑦! → 𝑦" from (𝑓# 𝑥" , 𝑦") pairs, which is 𝑝(𝑦"|𝑦!)
• compute 𝑦" marginal from target labeled data
• recover 𝑝(𝑦!|𝑦") from 𝑝(𝑦"|𝑦!) and 𝑦" by Bayes’s rule

• Calibration (optional)
• calibrate pre-trained models if source validation data is available
• can be transformed into a simple convex optimization problem



Co-Tuning Solution

• Pre-trained models are fully transferred
• No additional inference cost



Results

• Works across different pre-trained models and dataset sizes
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