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But!! Surprisingly, we found that 

Why do milder updates preserve general abilities while still enabling strong 
domain gains? 

Revisiting the Role of Learning Rate

Experimental Results

Most tokens in SFT training data pose 
low learning difficulty.

Datasets: two domain-specific datasets, MedCalc and ESCI

We compute 

Ø : each target token during SFT

Ø : prompt tokens

Ø : previous target tokens

Directly down-weight hard-token losses to curb their potential 
disproportionate influence to general performance degradation

Why choose the two datasets?

Ø Existing open-source LLMs perform poorly on them
Ø Thus, domain-specific SFT is motivated to enhance 

specialized capabilities in domains

Findings:

Token-level Analysis

Ø assign smaller weights to harder tokens
Ø it avoid collapsing all weight onto a small subset of tokens, 

ensuring broader coverage across the sequence.
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Using a smaller learning rate allows domain-specific SFT to 
achieve a favorable trade-off:
Ø General-purpose performance degradation is largely 

mitigated 
Ø Target domain performance is comparable to that with 

larger learning rates

• Smaller learning rates achieve a more favorable trade-off.
• Label-only supervision loosens learning rate constraints for Pareto-

optimal trade-offs.

• The majority of tokens in the target sequence are confidently predicted by the model
• The upper quartiles are tightly clustered near 1.0, and the medians are consistently high

Theoretical Analysis

Token-Adaptive  Loss Reweighting (TALR) 
for Domain Specific SFT

We provide a theoretical analysis from the perspective of 
information theory

Insights from the Analysis

Training Dynamics


