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Training LLMs: Pretraining, Instruction Tuning, Alignment
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Supervised Fine Tuning (SFT)
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Methods Used During LLM Training
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Self-supervised Learning (SSL)
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Full Fine Tuning vs. Parameter Efficient Fine Tuning (PEFT)
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SFT: Imitating Example Responses
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SFT: Imitating Example Responses



• Instruction tuning (instruction finetuning, or instruct tuning) is a method for 

making an LLM better at following instructions. 

– Take a base pretrained LLM and train it to follow instructions for a range of tasks:

• machine translation to meal planning.

• Instruct tuning = finetuning on a corpus of instructions and responses. 

– The resulting model not only learns those tasks, but also engages in a form of meta-learning – it 

improves its ability to follow instructions generally.
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Instruction Tuning



Instruction Finetuning with SFT



• Written by 
humans directly.
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Instruction Tuning Datasets



• Created 
automatically 
from data.
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Instruction Tuning Datasets



• Created with 
another LLM.
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Instruction Tuning Datasets
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Limitations of Instruction Finetuning with SFT
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LLM Preference Data
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Modeling Preferences
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Learning to Score Preferences (Reward Modeling)
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Reinforcement Learning from Human Feedback (RLHF)

Ouyang et al., NeurIPS 2022

30,000 tasks!

Stiennon et al., NeurIPS 2020

https://proceedings.neurips.cc/paper_files/paper/2022/file/b1efde53be364a73914f58805a001731-Paper-Conference.pdf
https://proceedings.neurips.cc/paper_files/paper/2020/file/1f89885d556929e98d3ef9b86448f951-Paper.pdf
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DPO: Contrastive Learning from Positive and Negative Examples
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Verifiable Rewards in Online RL
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Post-Training Requires Getting 3 Elements Right
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Is Post-Training Really Needed?
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• Chapter 9 on Post-Training from the J&M textbook:

• PPO for LLMs: A Guide for Normal People, Cameron R. Wolfe, Oct 2025.

• Direct Preference Optimization: Your Language Model is Secretly a Reward Model, 
Rafailov et al., NeurIPS 2023.

• Spinning Up in Deep RL, OpenAI, 2018.
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Supplemental Material 

mailto:https://web.stanford.edu/~jurafsky/slp3/9.pdf
mailto:https://web.stanford.edu/~jurafsky/slp3/9.pdf
https://cameronrwolfe.substack.com/p/ppo-llm
https://cameronrwolfe.substack.com/p/ppo-llm
https://cameronrwolfe.substack.com/p/ppo-llm
https://papers.nips.cc/paper_files/paper/2023/hash/a85b405ed65c6477a4fe8302b5e06ce7-Abstract-Conference.html
https://papers.nips.cc/paper_files/paper/2023/hash/a85b405ed65c6477a4fe8302b5e06ce7-Abstract-Conference.html
https://spinningup.openai.com/en/latest
https://spinningup.openai.com/en/latest

