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From Silicon Scaling Law to Model Scaling Law
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From Silicon Scaling Law to Model Scaling Law
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How do we get here?
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(D) Data

Model/Model Size(N)

(C) Compute



What is the relation between C, D and N

5Credit to Anika Maskara and Simon Park
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What is the relation between C, D and N
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Irreducible Loss
Model Size Penalty Data Size Penalty



What is the relation between C, D and N
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What is the optimal batch size?
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• Just like the Moore’s law, scaling law is empirical

• Theory work on why analog to Amdahl’s Law still on going:
• Data Size-Model Size Scaling:

Understanding Scaling Laws with Statistical and Approximation Theory for Transformer 
Neural Networks on Intrinsically Low-dimensional Data – NeurIPS 2024

• Emergence of New Capability

An exactly solvable model for emergence and scaling laws in the multitask sparse parity 
problem – NeurIPS 2024

Shortcoming: Empirical Observation 

16



What about in year 2026?
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• We are running out of data to training the model -> Pre-train scaling slows

• What do we do now to make model smarter?

We teach model to think, and we teach them to think longer and smarter (aka Test-
Time Scaling)

We need better data/better training/test-time scaling paradigm
- Tool use? Claude Code is smarter than Claude chatbot on the same model
- Expert data 
- Reinforcement Learning (Verifiable Rewards, Group Relative Policy 

Optimization, Large Scale Physical Simulations, etc)
…



The End Game?
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A piece of ASIC that wire in the 
model weight and contains all 
human knowledge?



Exponential Growth/Decline is Powerful
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Transistor, Model Size, Data, COVID, Social Media, Population etc…
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