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Within the tested range, more training data
continued to reduce held-out loss.

At fixed compute, balancing model size and token budget
beat scaling parameters alone.
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Background: We tested whether autoregressive foundation models trained on 2.9M IPCI patient timelines 

show predictable scaling under deterministic held-out evaluation.

Scaling laws for autoregressive foundation models on observational health event streams

Limitation: These results are based on deterministic held-out next-token loss in IPCI event 
streams. Future work should test whether the same scaling patterns hold across other 
datasets, architectures, and downstream tasks.

Value tokens remained hardest to predict
Value tokens encode numeric measurements such as labs and vitals.

Held-out NLL

Concept code 2.19
Time gap 2.40
Numeric value 3.87

More training data kept improving loss, indicating 
pretraining had not yet saturated.

Balanced model size and token budget
beat scaling parameters alone at fixed compute.
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