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Training stages

Pre-training 
LM training on large, large 

amount of data

Instruction-tuning 
Supervised fine-tuning for 

instructions

Preference 
optimization 

Align to human 
preferences

Post-training
Pre-training can be 

broken into stages (mid-
training)

(Can have more iterations)

Self-supervised training

LM objective

Piles of 
unlabeled 

text!

Supervised training

LM objective

Text with 
“instructions” 

and 
“responses”

List three fruit

Apple, orange, 

banana

Reinforcement 
learning

Human 
preference data 
Data about what 

people prefer

p(wt |w<t) p(wt |w<t; prompt)



From LLMs to Helpful Assistants

https://www.youtube.com/watch?v=bZQun8Y4L2A

How to build chatGPT from an LLM base model

https://www.youtube.com/watch?v=bZQun8Y4L2A


https://openai.com/research/instruction-following

https://openai.com/research/instruction-following


https://arxiv.org/abs/2203.02155

https://arxiv.org/abs/2203.02155




GPT models (after GPT-3)

InstructGPT and GPT-3.5 [2022] 
• Align responses to human feedback 
• Instruction fine-tuning 
• Reinforcement learning from human feedback
• Used in initial ChatGPT

GPT-4 [March 2023]
• Multimodal with images and text (GPT-4V) 
• Larger, better model
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• Supervised fine-tuning on human 
conversations


• Data where human will pretend to 
be user or AI assistant

• Human rank generated output

• Use reinforcement learning to 

improve generation

https://arxiv.org/pdf/2203.02155.pdf
https://arxiv.org/pdf/2303.08774.pdf


https://openai.com/research/instruction-following



Instruction tuning



Instruction tuning

• Supervised fine-tuning on text with “instructions” and “responses”


• Next token prediction conditioned on input prompt


• Tunes the LLM to be more similar to how it will be for real-world requests 


• Instruction tuning data can come from:


• Templated data, human-labeled data, LLM-generated data

p(wt |w<t; prompt)

List three fruit

Apple, orange, 

banana



Instruction tuning
Templated data

• Rewrite existing data for NLP tasks using templates


• Train base LLM on the templated instruction-tuning data


• Single model that can handle multiple-tasks


• Demonstrate generalization to unseen tasks


• Two example models from 2022 (T0, FLAN)
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Multitask prompted training enables zero-shot task generalization [Sahn et al. Google, ICLR 2022]

Instruction tuning (templated data)
• Use templates to make rewrite existing task-based datasets into 

instruction based dataset 
• Text based format makes it natural for humans

• Many different NLP “tasks” 
reformulated as text generation task 

• Single model that handles many 
different  NLP tasks 

https://arxiv.org/abs/2110.08207


• Use templates to make rewrite existing task-based datasets into 
instruction based dataset 

• Text based format makes it natural for humans
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Multitask prompted training enables zero-shot task generalization [Sahn et al. Google, ICLR 2022]

Instruction tuning (templated data)

https://arxiv.org/abs/2110.08207


Instruction tuning (templated data)

14Finetuned language models are zero-shot learners [Wei et al. Google, ICLR 2022]

• Comparison of instruction tuning to popular paradigms at at time 
• Pretrain and then fine-tune 
• Prompting

https://arxiv.org/pdf/2109.01652
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Instruction tuning (templated data)

• Use templates to make them into instruction based dataset 
• Text based format makes it natural for humans

Finetuned language models are zero-shot learners [Wei et al. Google, ICLR 2022]

https://arxiv.org/pdf/2109.01652
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Instruction tuning (templated data)

• Can be used on an unseen task type

Finetuned language models are zero-shot learners [Wei et al. Google, ICLR 2022]

https://arxiv.org/pdf/2109.01652
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Instruction tuning (templated data)

• Can be used on an unseen task type

Finetuned language models are zero-shot learners [Wei et al. Google, ICLR 2022]

https://arxiv.org/pdf/2109.01652


18
Multitask prompted training enables zero-shot task generalization [Sahn et al. Google, ICLR 2022]

Instruction tuning (templated data)

https://arxiv.org/abs/2110.08207
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Instruction tuning (templated data)

• Scale up to 1800 tasks 
• Include 1554 tasks from SuperNaturalInstructions 

Scaling Instruction-Finetuned Language Models [Chung et al. Google, arXiv 2022, JMLR 2024]

https://arxiv.org/abs/2210.11416
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Instruction tuning (templated data)

Scaling Instruction-Finetuned Language Models [Chung et al. Google, arXiv 2022, JMLR 2024]

https://arxiv.org/abs/2210.11416
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Instruction tuning (templated data)

• Different prompt types

Scaling Instruction-Finetuned Language Models [Chung et al. Google, arXiv 2022, JMLR 2024]

https://arxiv.org/abs/2210.11416
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Instruction tuning (templated data)

• Different prompt types

Scaling Instruction-Finetuned Language Models [Chung et al. Google, arXiv 2022, JMLR 2024]

https://arxiv.org/abs/2210.11416


Instruction tuning (LLM generated data)
• Generate task instructions using LLMs to train/fine-tune LLMs!
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Self-Instruct: Aligning Language Model with Self Generated Instructions [Wang et al. arXiv 2022, ACL 2023]

• Self-Instruct: use the same LLM for generating data and training

https://arxiv.org/abs/2212.10560


Instruction tuning (LLM generated data)

24

• Generate task instructions using LLMs to train/fine-tune LLMs!

• Self-Instruct: use the same LLM for generating data and training

Self-Instruct: Aligning Language Model with Self Generated Instructions [Wang et al. arXiv 2022, ACL 2023]

https://arxiv.org/abs/2212.10560


Instruction tuning from a stronger model

25https://crfm.stanford.edu/2023/03/13/alpaca.html

GPT 3.5 - with instruction tuning and RLHF 

(reinforcement learning from human feedback)



Instruction-tuning with human data
• Self-supervised training on human data


• Data collected from human experts on Mechanical Turk or equivalent


• Detailed instructions are provided to obtain a high quality dataset


• Fine-tune base model (e.g. GPT) on this data to maximize next token 
prediction loss



https://openai.com/research/instruction-following





Collect prompts from those submitted to OpenAI API (Playground Interface)

To bootstrap process, initial prompts from human labelers to train initial InstructGPT 



Instructions to evaluate output text outputs for prompts







https://openai.com/research/instruction-following

Instruction tuning with human data

GPT 3.5 - with instruction tuning and RLHF 

(reinforcement learning from human feedback)




