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Intro to finetuning- large models

Pre-train

…



Intro to finetuning- finetuning

Train



Intro to finetuning-but what is the cost?

compute



Intro to finetuning-but what is the cost?

money
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Parameter-efficient finetuning

• Tech to reduce FT cost, including

✓ identify subset of param to update: LoRA

✓Quantise optimizer state: Adamw-8bit

✓Project gradient to subspace: GaLore

✓…
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Method

From optimization perspective

Topk gradient Error feedback

Known as MicroAdam
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Let’s examine magnitude vs gradient



Method

Let’s examine magnitude vs gradient

✓ large gradient -> small weights;

✓ stronger correlation in FT than pre-train;

Q: are they the same?



Method

Overlap between small weights and large gradients

Weights and gradients are 
not identical.

Can we update only small 
weights?



Method

Ablation study



Method

Intuition behind

Pretrain large weights = critical features

Knowledgeable but stubborn

Small weights = plasticity

”Less” Knowledgeable but open



Method

Theoretical motivation



Method

• NanoAdam: an opt for finetuning

Small weights
Identify minimum

fix minimumEvery T steps



Method

• Exp on FT Llama 3.2 3B on Commonsense benckmark
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Conclusion

Small weight is sufficient to finetuning task;

• Implicit weight decay;

• Better generalization;

• Save memory;

• Avoid catastrophic forgetting.
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