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(2) For the second term:
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➔ Optimal loss 𝐽𝑡
⋆ = tr Cov𝑝 𝐱0|𝐱𝑡 𝐱0 > 0 and unknown!

Loss value does not reflect
absolute fit to data:

• Cannot diagnose training
status from training loss.

• Cannot compare data
fitness across time steps.

Optimal Loss Estimators

where

Scalable Estimators by Dataset Subsampling

Corrected: Properly balancing variance and bias!

large variance

large bias

Principled Scaling Law Study

Stepwise loss gap vs. generation performance:
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correlated

negatively 
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normalize the scale upweight the
pos. correl. region
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