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Building Language Models means making decisions

DataDecide: How to Predict Best Pretraining Data with Small Experiments (ICML, 2025)
Establishing Task Scaling Laws via Compute-Efficient Model Ladders (COLM, 2025)

Data decisions: Train a pair 
models and compare the 
scores

Scaling laws: Train 
many small models 
and extrapolate the 
performance

E.g. a 13B trained 
to 5T tokens

https://arxiv.org/abs/2504.11393
https://arxiv.org/abs/2412.04403


… some tasks are useful!

The Llama 3 Herd of Models (preprint, 2024)
Language models scale reliably with over-training and on downstream tasks (ICLR, 2025)

Are Emergent Abilities of Large Language Models a Mirage? (NeurIPS, 2023)

Downstream tasks are now core to building models …

… some tasks aren’t predictable … some metrics hide real capability

https://arxiv.org/abs/2407.21783
https://arxiv.org/abs/2403.08540
https://arxiv.org/abs/2304.15004


Why do so many predictions 
fail - but some don’t?



Final 20% of 
checkpoints



… but inter-checkpoint variance is not the whole story! We 
need to measure both signal and noise



signal:

noise:



Only signal or noise alone do not explain rank 
agreement from small to large scale… … but the signal-to-noise ratio does!



Predicting task performance using 
scaling laws is sensitive to noise!
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intervention 1: filter subtasks 
with high SNR

intervention 2: smooth 
intermediate checkpoints

intervention 3: select metrics 
with high SNR

We can use the signal-to-noise ratio to improve our benchmarks
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Thank you!
Learn more at our poster: 
       Wednesday, Dec 3 at 4:30 in Hall C,D,E.
Contact: davidh@allenai.org


