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Agenda

Reminder: How to train an LLM

Supervised Fine-Tuning (SFT)

Reinforcement learning with human feedback (RLHF)

Direct Preference Optimization (DPO)

Putting all together: Zephyr-7B
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How to train an LLM
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Instruction 
fine-tuning

Reinforcement 
learning from 

human feedback

Pretrained LMM Instruction

fine-tuned LMM

RLHF aligned LMM

100 billions to 
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tokens
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pairs

Prompts

dataset
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GPT3, LLaMA, Falcon, Bloom

Dolly-v2, Falcon Instruct

Claude, GPT-4, ChatGPT
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Credit: https://www.borealisai.com/research-blogs/a-high-level-overview-of-large-language-models/

https://www.borealisai.com/research-blogs/a-high-level-overview-of-large-language-models/
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Supervised Fine-Tuning (SFT)

• SFT is used to train LLM to become a chat model. It requires an instruction 
(i.e. “labelled”) dataset with answers given by humans
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Credits: https://huggingface.co/datasets/OpenAssistant/oasst1

https://huggingface.co/datasets/OpenAssistant/oasst1
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Distilled Supervised Fine-Tuning (dSFT)

• SFT is used to train LLM to become a chat model. It requires an instruction 
(i.e. “labelled”) dataset with answers given by humans

• “Distilled” fine-tuning (dSFT) is done on datasets generated by “teacher” 
models
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Image credit: https://crfm.stanford.edu/2023/03/13/alpaca.html

https://crfm.stanford.edu/2023/03/13/alpaca.html
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Distilled Supervised Fine-Tuning (dSFT)

• SFT is used to train LLM to become a chat model. It requires an instruction 
(i.e. “labelled”) dataset with answers given by humans

• “Distilled” fine-tuning (dSFT) is done on datasets generated by “teacher” 
models
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Credits: https://huggingface.co/datasets/HuggingFaceH4/ultrachat_200k

https://huggingface.co/datasets/HuggingFaceH4/ultrachat_200k
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Reinforcement learning with human feedback (RLHF)

• LLMs are “aligned” to human preferences with RLHF using a Proximal Policy 
Optimization (PPO), which is quite unstable and complicated
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Image credit: https://huggingface.co/blog/rlhf

Step 1:

Create the Reward model

Credits: https://huggingface.co/datasets/Anthropic/hh-rlhf

https://huggingface.co/blog/rlhf
https://huggingface.co/datasets/Anthropic/hh-rlhf
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Reinforcement learning with human feedback (RLHF)

• LLMs are “aligned” to human preferences with RLHF using a Proximal Policy 
Optimization (PPO), which is quite unstable and complicated

8Image credit: https://huggingface.co/blog/rlhf

Step 2:

Apply reinforcement learning
- maximise reward

- penalize divergent behavior

https://huggingface.co/blog/rlhf
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Direct Preference Optimization (DPO)

9

Image credit: https://arxiv.org/abs/2305.18290

Want more on the math? Check paper or this blog: https://pakhapoomsarapat.medium.com/forget-rlhf-because-dpo-is-what-you-actually-need-f10ce82c9b95

https://arxiv.org/abs/2305.18290
https://pakhapoomsarapat.medium.com/forget-rlhf-because-dpo-is-what-you-actually-need-f10ce82c9b95
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Direct Preference Optimization (DPO)

• Direct Preference Optimization is a stable, performant, and computationally 
lightweight algorithm

• DPO eliminates the need for fitting a reward model, sampling from the 
language model during fine-tuning, or performing significant 
hyperparameter tuning
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Direct Preference Optimization (DPO)
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Credits: Aligning LLMs with Direct Preference Optimization

good 

response

bad 

response

X: Is pineapple on pizza a crime?

yw: Yes

yl: No

reference 

model (SFT)

good 

response

model we’re 

optimising

reference 

model (SFT)

bad 

response

model we’re 

optimising

https://www.youtube.com/watch?v=QXVCqtAZAn4
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DPO Training behavior

LoRA appears to regularize the model training compared to full fine-tuning
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Credits: Aligning LLMs with Direct Preference Optimization

https://www.youtube.com/watch?v=QXVCqtAZAn4
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Distilled Direct Preference Optimization (dDPO)

• Direct Preference Optimization is a stable, performant, and computationally 
lightweight algorithm

• DPO eliminates the need for fitting a reward model, sampling from the 
language model during fine-tuning, or performing significant 
hyperparameter tuning

• You can “distill” DPO on datasets generated by “teacher” models too

13

Image credit: https://arxiv.org/abs/2305.18290

https://arxiv.org/abs/2305.18290
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Putting all together: Zephyr-7B

Zephyr-7B = Mistral 7B + dSFT (Ultrachat) + dDPO (UltraFeedback)
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Model performance on MT-Bench https://arxiv.org/abs/2306.05685

Image credit: https://arxiv.org/abs/2310.16944

https://arxiv.org/abs/2306.05685
https://arxiv.org/abs/2310.16944
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A word about generated datasets
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Self-teaching 
alignment:

Constitutional AI 
with Open LLMs
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Source: https://huggingface.co/blog/constitutional_ai

https://huggingface.co/blog/constitutional_ai
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Thank you!
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Please complete the 
session survey.

Please create a

Survey QR code from 

CSAT Link 

in Session Tracker Quip.

https://www.linkedin.com/in/
malte-reimann/

malterei@amazon.ch

Luca Perrozzi

https://www.linkedin.com/in/
luca-perrozzi/

lperroz@amazon.ch

Malte Reimann

https://console.harmony.a2z.com/qrcode/
https://console.harmony.a2z.com/qrcode/
https://quip-amazon.com/LWw0AVKCsGjr/DKB-Chat-your-Data-Torsten-Saemann
https://www.linkedin.com/in/malte-reimann/
https://www.linkedin.com/in/luca-perrozzi/
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Backup slides
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Mistral 7B
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Mistral 7B is a 7.3B parameter model that:

• Outperforms Llama 2 13B on all benchmarks

• Outperforms Llama 1 34B on many benchmarks

• Approaches CodeLlama 7B performance on code, while remaining good at English tasks

• Uses Grouped-query attention (GQA) for faster inference

• Uses Sliding Window Attention (SWA) to handle longer sequences at smaller cost

GQA SWA


