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What about the Long Tail?

Prompt Engineering

Other methods*



Research Question

“Can we optimize our training protocols to both improve 
controllability and performance on underrepresented use cases at 

inference time?”



Markers
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Modifying the Dataset

Prompt Completion

Rules Dataset Characteristics LLM Tagging



Marker Dropout



“TreasureMarked” Model

“Conditioning” generations at inference



TreasureHunt

CONTROL AT 

INFERENCE

At inference time, changing a 
single marker can lead to vastly
different test-time distributions“Controlling” generations at inference



TreasureHunt

CONTROL AT 

INFERENCE

“Controlling” generations at inference mArenaHard Win Rates against Baseline Model

Reward Model Annotation Markers
<quality_bucket> 1 ⇒ Highest Quality

          <quality_bucket> 2 ⇒          …     
          <quality_bucket> 3 ⇒          …     
          <quality_bucket> 4 ⇒ Lowest Quality



Results
The long tail benefits the most!

Training Distribution Improvement at Inference



Results

Alpaca Eval Length Instruct

Baseline TreasureMarked

Violation Rate(%) 36.6 % 24.7 % ⬇
Win Rate(%) 14.4 % 19.5 % ⬆

+fixed

1.3 % ⬇
21.2 % ⬆



Takeaway

   Map Markers during Training      Uncover Gains at Inference


