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Deep Learning and the Future of AI September 2016!!!
https://youtu.be/_1Cyyt-4-n8?si=UdDAB5bkhqJs68pz&t=3717

https://youtu.be/_1Cyyt-4-n8?si=UdDAB5bkhqJs68pz&t=3717


Base Chat

GPT 4 Base
Claude 4 Base
Gemini Base

GPT 4 / ChatGPT 4
Claude 4 Opus
Gemini 2.5 Pro

Training Stages



Base Chat

Gemma 3 PT
Llama 4
Qwen 3 Base
Mistral Small Base
Llama 2

Gemma 3 IT
Llama 4 Instruct

Qwen 3
Mistral Small Instruct

Llama 2 Chat

Training Stages



Finetuning everywhere

Pretraining
SFT

Supervised 
Finetuning

Post
Training

Pretraining “Midˮ
Training

Preference 
Finetuning
DPO, RLHF

SFT
Supervised 
Finetuning

Reinforcement
Finetuning

RLVR









Agents in the old sense

https://youtu.be/zYeIqzULzr0?si=RawcIaFMYwL7xPrU Experimenting with Reinforcement 
Learning with Verifiable Rewards (RLVR) Nathan Lambert

https://youtu.be/zYeIqzULzr0?si=RawcIaFMYwL7xPrU




Reinforcement Learning for LLMs





Goal of RL
More good
Less bad



RLHF



PPO



GRPO



GRPO
+

RLVR





Canʼt
Know
“Bestˮ
action



Maximize





Maximize









RL
Avoid doing “badˮ thing

Do “goodˮ thing more







REINFORCE
Advantage = Normalized Reward 

from “baselineˮ



Value Function / Model

Estimates
What is the average reward if we 

see the current state



Value Function / Model

A  0 if “worseˮ than average
A  0 if “betterˮ than average

Do action more better than average



Proximal Policy Optimization

Maximize J



Proximal Policy Optimization



Proximal Policy Optimization

Maximize Likelihood ratio



Proximal Policy Optimization



Proximal Policy Optimization

If we just maximize will “reward hackˮ

What is 22?
To solve this question, we need to …
…
Hello Hello Hello Hello      ← NOT LIKELY
4  Correct answer though



Proximal Policy Optimization



PPO  KL term



Proximal Policy Optimization

Maximize J



GRPO
Remove

Value
Model



Group Relative Policy Optimization
Value model to estimate base / 

“averageˮ rewards removed

Do action more better than average



Do “rolloutˮ ie inference sampling



Take statistics



Take statistics
Advantage = Z Score
No more value model!



Taking Z Scores



Why “Group Relativeˮ?



Why “Group Relativeˮ?



GRPO full form



Resources

https://rlhfbook.com/c/11-policy-gradients.html

https://www.youtube.com/watch?v=bAWV_yrqx4w

https://rlhfbook.com/c/11-policy-gradients.html
https://www.youtube.com/watch?v=bAWV_yrqx4w


Colab GRPO Notebook

https://colab.research.google.com/github/unslothai/note
books/blob/main/nb/Qwen3_(4B)-GRPO.ipynb

https://colab.research.google.com/github/unslothai/notebooks/blob/main/nb/Qwen3_(4B)-GRPO.ipynb
https://colab.research.google.com/github/unslothai/notebooks/blob/main/nb/Qwen3_(4B)-GRPO.ipynb




Quantize MoE 
layers heavily

Leave attention
Shared experts

In higher
precision





















Use torch.compile!








