
Test Time 
Scaling II

We change the model this time.
Lecture 10
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Agenda

• Fine-tuning
• Fine-tuning for decoder-only LMs
• Parameter-efficient fine-tuning (PEFT)
• Instruction tuning
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“Fine-tuning”
• BERT: the pretrain-finetune paradigm.

• Fine-tuning as continued pre-training

Supervised 
data from task

Task 
specific 

loss

Train a new “bolt-
on” classifier
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Data from fine-
tuned domain

Next word 
prediction 
objective

Train the whole 
model on a new 

domain
LLM Generation
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https://platform.openai.com/docs/
guides/supervised-fine-tuning 
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Fine-tuning
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Towards Parameter-efficient fine-tuning (PEFT)

• Why fine-tuning only some 
parameters?
• Fine-tuning all parameters is 

impractical with large models.
• State-of-the-art models are 

massively overparameterized
→ Parameter-efficient 
finetuning matches 
performance of full fine-tuning.
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Fine-tuning
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Very expensive!



PEFT
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PEFT
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Rank of a Matrix

• We can use a big matrix to represent low dimension data.
• The true dimension of a matrix is its rank.
• If a matrix M has rank r, we can decompose it into the product of 

two, much smaller matrices.
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LoRA: Low-Rank Adaptation

• LLM weights are low rank!
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LoRA: Low-Rank Adaptation

• LLM weights are low rank!
• LLM weight updates are 

also low rank!
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LoRA
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LoRA
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Frozen!
No need to track 

gradients.
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Instruction Tuning
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Instruction Tuning

18Chung et al. 2022. Scaling Instruction-Finetuned Language Models.
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See you next year. Have fun and stay safe.
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