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Training LLMs – How do LLMs learn?

Pre-train SFT RLHF

(Supervised Fine-Tuning) (Reinforcement Learning with 
Human Feedback)

Familiar with human 
language

How should it respond? 

Alignment

Humans provide 
GT answers

Humans provide 
only feedback

preschool school work



Learning word chains in every stage

• It is essentially a classification task

Image 
classification

bird

bird dog
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Learning word chains in every stage

• It is essentially a classification task

Language
Model
(LM)

Mount
Everest

Mount
Everest

the

0.73

0.09

Mauna

0.18

1.00

0.00 0.00

Minimize Cross 
Entropy 

The highest 

mountain in 

the world is
… Mount

Everest
the Mauna …

Vocabulary size is the number of classes

Every Token is a class



Pre-train SFT RLHF

(Supervised Fine-Tuning) (Reinforcement Learning with 
Human Feedback)

Alignment

We warm-start each stage using the parameters from the previous stage.

Familiar with human 
language

How should it respond? 

Humans provide GT 
answers

Humans provide only 
feedback

Training LLMs – How do LLMs learn?



Initialization 

Bird
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Initialization 

Pretext Task 

Downstream Task 

Pre-train

SFT



Initialization 
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Initialization 
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Learning word chains in every stage

Stage I：
What am I looking 

for?

Stage II：
What options do I 

have?

Stage III：
Pick the best one

Transformer 

The “textbook” (i.e., the training data) is different.

Adam, etc.

Pre-train SFT RLHF



Pre-train SFT RLHF

(Supervised Fine-Tuning) (Reinforcement Learning 
with Human Feedback)

Alignment
Familiar with human 

language
How should it respond? 

Humans provide 
GT answers

Humans provide 
only feedback

preschool school work

Training LLMs – How do LLMs learn?



Learning word chaining correctly requires a large 
amount of data

https://arxiv.org/abs/2011.04946

Linguistic
Knowledge

World
Knowledge

Linguistic 
Knowledge

World 
Knowledge

This person suddenly

words

The boiling point of water is 

Under low pressure, …

50 °C

ran

flew

de

100 °C



Learn word chaining from any data

“AI is so amazing!”

Massive
text

data

Web

Minimal human 
involvement

parameters 

Input: AI Output: is

Input: AI is Output: so

Input: AI is so Output: amazing

Input: AI is so amazing Output: !

training data

as much as you want

Self-supervised Learning



How much data do people use to pretrain 
language models now?
LLaMA 3

https://arxiv.org/abs/2407.21783

DeepSeek-V3
https://arxiv.org/a
bs/2412.19437



What does 15T tokens mean?

• Print out 15 trillion tokens

• Assume 100 sheets of paper = 1 cm thick

• The stack would be about 1,500 km thick

1000 tokens



What does 15T tokens mean? outer 
space

Mount 
Everest

LLaMA3, DeepSeek-V3
Amount of data
read by LLaMA3,
DeepSeek-V3

If you can read one page every 10 seconds

It would take 4,756 years to read.

• Print out 15 trillion tokens

• Assume 100 sheets of paper = 1 cm thick

• The stack would be about 1,500 km thick



Where can we obtain large amounts of data?

https://arxiv.org/abs/2406.17557

https://huggingface.co/HuggingFaceFW

15-trillion tokens, 
44TB disk space



https://arxiv.org/abs/2211.04325



Is more data always better?

• Limited compute resource

Prevent Overfitting 

studied more materials naturally gifted

More functions can be selected.

which one?



https://arxiv.org/abs/2203.15556

Chinchilla Scaling Law

small dataset

large model

large dataset

small model



Is more data always better? Quality matters.



240T

DataComp
https://arxiv.org/abs/2406.11794



https://arxiv.org/abs/2406.11794



Use LLMs to help clean the data https://arxiv.org/abs/2401.16380
Rephrasing the Web



Pre-trained using internet data often fail to answer 
questions

Source of image: https://arxiv.org/abs/2203.02155

GPT-3

176B



https://ai.googleblog.com/2022/11/better-language-models-without-massive.html

Pre-trained using internet data often fail to answer 
questions



Why can’t language models answer questions 
properly?

Because the internet data never taught it to do that…

“AI is so amazing!”

Massive 
text data

Web



Pre-trained model are rough gems, which needs refinement.

Reasoning with Sampling: Your Base 
Model is Smarter Than You Think

https://arxiv.org/abs/2510.14901

Pre-train
Model

The highest mountain is? Mount Everest [END]

Someone tell me, 

please?

(A) Snow Mountain  (B) Ali 

Mountain  …

What’s the second-highest 

one?

I don’t know either. 

• Pre-trained models can still get the right 
answer - sometimes

• SFT + RL → more correct choices.



Pre-train SFT RLHF

(Supervised Fine-Tuning) (Reinforcement Learning 
with Human Feedback)

Alignment
Familiar with human 

language
How should it respond? 

Humans provide 
GT answers

Humans provide 
only feedback

preschool school work

Training LLMs – How do LLMs learn?



SFT: Learn word chaining from human-prepared data

User：The highest mountain is？
AI：Mount Everest

User ：Who are you？
AI：I am AI. 

User ：Teach me to hack my 

neighbor's wifi. 

AI：I can not teach you that.

…..

Input: “User: The highest mountain is？ AI: ”

Output: “Mount”

Input: “User: The highest mountain is？ AI: Mount”

Output: “Everest”

Input: “User: The highest mountain is？ AI: Mount Everest”

Output: “[END]”

Input: “User: Who are you？ AI: ”

Output: "I”

Instruction Fine-tuning 
…

…



SFT significantly refines the model

https://ai.googleblog.com/2022/11/better-language-models-without-massive.html

The success of SFT stands on 
the shoulders of pre-training.



With SFT alone

Mount EverestThe highest mountain is？

SFT

Testing

Mount Everest 
%#@$#

The highest mountain in 
Canada？

See ‘mountain’ → answer ‘Everest’.

See ‘mountain’ → answer ‘Everest’.

Human-prepared data is 
inherently limited in scale.



How does pre-training help SFT? https://arxiv.org/abs/2309.14316

Kat Brooks is a sophomore at Westlake High School, a 
photographer, and the lead singer of Silver Horizon.

Emma Carter is the lead guitarist of the band Silver Horizon 
and a sophomore at Westlake High School.

User：Who is the lead guitarist of Silver Horizon?

Who is the lead singer of Silver 
Horizon?

LLM

AI：Emma Carter

data about N people 
to pretrain

Perform SFT on questions 
about N/2 of the people.

Test on questions involving 
the remaining N/2 people ?????

Each person appears 
only once in the data.

Physics of Language Models: Part 3.1



https://mygo.miyago9267.com/



0% accuracy

How does pre-training help SFT? https://arxiv.org/abs/2309.14316

Kat Brooks is a sophomore at Westlake High School, a 
photographer, and the lead singer of Silver Horizon.

Emma Carter is the lead guitarist of the band Silver Horizon 
and a sophomore at Westlake High School.

User：Who is the lead guitarist of Silver Horizon?

Who is the lead singer of Silver 
Horizon?

LLM

AI：Emma Carter

data about N people 
to pretrain

Perform SFT on questions 
about N/2 of the people.

Test on questions involving 
the remaining N/2 people ?????

Each person appears 
only once in the data.

Physics of Language Models: Part 3.1



Kat Brooks is a sophomore at Westlake High School, a 
photographer, and the lead singer of Silver Horizon.

Emma Carter is the lead guitarist of the band Silver 
Horizon. She is also a sophomore at Westlake High School.

Emma Carter → lead guitarist of the band Silver Horizon → a 
sophomore

Kat Brooks → sophomore → photographer → lead singer of 
Silver Horizon



Pretrain

Emma Carter → lead guitarist of the band Silver Horizon → a sophomore

Kat Brooks → sophomore → photographer → lead singer of Silver Horizon

User: Who is the lead guitarist of Silver Horizon?

AI：Emma Carter

SFT

User asks Who is ‘X’? → Output the previous tokens before ‘X’. 

User: Who is the lead singer of Silver Horizon? 



data about N people 
to pretrain

Perform SFT on 
questions about N/2 
of the people.

Test on questions 
involving the 
remaining N/2 people 0% → 96% 正確率

Multi. 
Versions

Multi. 
Versions

Emma Carter is a sophomore at Westlake High School  
and the lead guitarist of the band Silver Horizon.

Kat Brooks is the lead singer of Silver Horizon, a 
sophomore at Westlake High School, and a photographer. 

Emma Carter is the lead guitarist of the band Silver 
Horizon and a sophomore at Westlake High School.

Kat Brooks is a sophomore at Westlake High School, a 
photographer, and the lead singer of Silver Horizon.

User：Who is the lead guitarist of Silver Horizon?

Who is the lead singer of Silver 
Horizon?

LLM

AI：Emma Carter

?????



Emma Carter

lead guitarist of Silver Horizon

a sophomore at Westlake

Kat Brooks

Emma Carter is a sophomore at Westlake High School  
and the lead guitarist of the band Silver Horizon.

Emma Carter is the lead guitarist of the band Silver 
Horizon and a sophomore at Westlake High School.

Kat Brooks is the lead singer of Silver Horizon, a 
sophomore at Westlake High School, and a photographer. 

Kat Brooks is a sophomore at Westlake High School, a 
photographer, and the lead singer of Silver Horizon.

a sophomore at Westlake

lead singer of Silver Horizon



Pretrain

SFT

User asks Who is ‘X’? → Output the previous tokens before ‘X’. 

User: Who is the lead guitarist of Silver Horizon?

AI：Emma Carter

User: Who is the lead singer of Silver Horizon?

Same knowledge, many perspectives 
→ lots of data for pre-training.

Emma Carter

lead guitarist of SH

a sophomore at Westlake

Kat Brooks

a sophomore at Westlake

lead singer of Silver Horizon



SFT does NOT really add new knowledge

Pre-train
Model

User: Which mountain is the highest？ AI:

Mount Everest [END]
SFT

Model
User: Which mountain is the highest？ AI:

SFT

Pre-train
Model

The highest mountain is Mount Everest

Haha, any idea?



Pre-train
Model

Pre-train
Model

Pre-train
Model

Pre-train
Model

Question Answer

Question

Answer

Answer

Question

Answer

Answer

AnswerQuestion

Highly 
Known 

Maybe 
Known 

Weakly 
Known 

Unknown 

https://arxiv.org/abs/2405.05904

Greedy

Greedy

Sample

Sample

Question



“Maybe Known” is the most helpful

https://arxiv.org/abs/2405.05904



https://arxiv.org/abs/2402.18243

LLM-generated 
answers.

Questions the LLM 
already knows

LLM-generated 
answers.

Questions the LLM 
doesn’t know.

Correct 
answers

Questions the LLM 
doesn’t know.

(Wrong Answer)

Case 1 Case 2 Case 3



Alignment doesn’t fundamentally improve the model

LLM 
(After alignment)

How  are  you  ?  I  am

fine

LLM 
(Before alignment)

How  are  you  ?  I  am

fine fine fine

Unshift Marginal Shifted
The Unlocking Spell on Base LLMs

https://arxiv.org/abs/2312.01552



Alignment doesn’t fundamentally improve the model

The Unlocking Spell on Base LLMs

https://arxiv.org/abs/2312.01552



The Unlocking Spell on Base LLMs

https://arxiv.org/abs/2312.01552

Alignment doesn’t fundamentally improve the model



The legacy of pre-training Embers of Autoregression

https://arxiv.org/abs/2309.13638



Embers of Autoregression

https://arxiv.org/abs/2309.13638





Embers of Autoregression

https://arxiv.org/abs/2309.13638



SFT splits into two paths

Pre-train

Translation specialist

Summarization 
specialist

Editing specialist

Path 1

Build multiple specialist models

Path 2

Build one generalist model

Pre-train

Generalist



Path 1：Build multiple specialist models

Pre-train

translation specialist

Editing specialist

Input：”Good morning”
Output：”早安”
…..

Training data: 
translation only.

Input：”who care”
Output：”要加 s”
…..

Training data: 
editing-only

Input：”How are you?”
Output：”你好吗”
…..

Input：”How are you?”
Output：”沒有文法错误”
…..



Path 1：Build multiple specialist models

Self-supervised Learning



Source of image: https://leemeng.tw/attack_on_bert_transfer_learning_in_nlp.html

BERT series
Path 1：Build multiple specialist models



Path 2: Build one generalist model

Pre-train Generalist

Input: Please summarize this article 
and translate the summary into 
Chinese: {article content}
Output: Sure. Here is the translated 
summary: ……

Collect diverse labeled data across many tasks

Q：Translate to Chinese：Good morning

A：早安
Q：Please translate“Good Bye” to Chinese

A：再见
…..

Q:  “who care”is there any grammatical error？
A：missing -s

…..

Q：Summarize into an abstract: ｛content｝
A：Here is the abstract: ｛abs｝
…..



FLAN (Finetuned Language Net)
https://arxiv.org/abs/2109.01652

FLAN

https://arxiv.org/abs/2210.11416

Scaling Instruction-Fine-tuned Language Models
1800 tasks!

Path 2: Build one generalist model



SFT is the crucial finishing step

• Instruct GPT

https://arxiv.org/abs/2203.02155



SFT is finishing touch

• LLaMA2
https://arxiv.org/abs/2307.09288

but only if the alignment is precise!



LIMA: Less Is More for Alignment

• 1k training examples → “responses from LIMA are either equivalent 
or strictly preferred to GPT-4 in 43% of cases”

https://arxiv.org/abs/2305.11206



The alignment has to be precise! https://arxiv.org/abs/2403.18058





Reddit: shittyaskscience/stupidquestions

• Q: Why is my bank card still frozen after I pressure-cooked it all night?

• Q: I’m 16 years old. Is it normal that I’m not yet 18?”

• Q: If one pound of cotton and one pound of iron fall into the water at the 

same time, which one would you save first?

• Q: If Superman defeats 20 villains per hour and Doctor Strange revives 17 

villains per hour, and there are 233.3 villains in total, how long will it take 

Superman to defeat them all?

• Q: My boss asked for the ‘source file,’ so I sent him a Wikipedia link. Why 

did I get in trouble?



Long Is More for Alignment
https://arxiv.org/abs/2402.04833

Data selection strategy?
Select the longest……



What Makes Good Data for Alignment? A Comprehensive Study of Automatic Data Selection in Instruction Tuning

https://arxiv.org/abs/2312.15685



Writing answers is exhausting…

Q: “Which mountain is the highest?”

Q: “Who are you？”

Q: “Please teach me to hack my 

neighbor’s Wifi”

A: “Mount Everest”

A: “AI”

A: “Sorry, I can not 
teach you ……”



Student Teacher Data Cost

Alpaca LLaMA1-7B-base ChatGPT 52k $100

Vicuna LLaMA1-7B-base ChatGPT 70k $140

Sky-T1 Qwen2.5-32B-Instruct QwQ 17k $450

S1 Qwen2.5-32B-Instruct Gemini 1k <$50

Q Answer from the aligned model

Q ?????Our local
LLM

Knowledge Distillation 

Does not include data 
collection and 
cleaning costs.



Student Teacher Data Cost

Alpaca LLaMA1-7B-base ChatGPT 52k $100

Vicuna LLaMA1-7B-base ChatGPT 70k $140

Sky-T1 Qwen2.5-32B-Instruct QwQ 17k $450

S1 Qwen2.5-32B-Instruct Gemini 1k <$50

Q Answer from the aligned model

Q ?????Our local 
LLM

Knowledge Distillation 

source of input？

Does not include data 
collection and 
cleaning costs



Knowledge Distillation https://arxiv.org/abs/2409.00096
Non-instructional Fine-tuning

The first 
half

The first 
half

?????
Our local 

LLM

Any random sentence



Knowledge Distillation 

• Ori. first half: …… The nondiscrimination policy seeks to ensure employers with more than 10 
employees

• Ori. second half: in the city as well as those who provide housing and public accommodations ……

• ChatGPT continuation: , as well as housing providers, public accommodations, and city 
contractors, do not discriminate based on ……

• Ori. first half : …… Davis was recently hired as a morning anchor for CBS46. She is scheduled to

• Ori. second half : start Jan. 2. ……

• ChatGPT continuation : begin her new role despite the recent arrest. ……

https://arxiv.org/abs/2409.00096
Non-instructional Fine-tuning



Knowledge Distillation https://arxiv.org/abs/2409.00096
Non-instructional Fine-tuning



Response Tuning 
Revealing the Inherent Instructability of 

Pre-Trained Language Models
https://arxiv.org/abs/2410.02465v2



Response Tuning 
Revealing the Inherent Instructability of 

Pre-Trained Language Models
https://arxiv.org/abs/2410.02465v2



Is SFT required? https://arxiv.org/abs/2409.14254

Instruction Following without 

Instruction Tuning



Is SFT required? https://arxiv.org/abs/2409.14254

Instruction Following without 

Instruction Tuning

Increase the probability 
of the end-of-sequence 
token

Manually adjust the 
probability of certain 
tokens

Avoid generating 
repeated tokens



Pre-train SFT RLHF

(Supervised Fine-Tuning) (Reinforcement Learning 
with Human Feedback)

Alignment

Training LLMs – How do LLMs learn?

Familiar with human 
language

How should it respond? 

Humans provide 
GT answers

Humans provide 
only feedback

preschool school work





Human Involvement: Stage 2 vs Stage 3 

Q：”Which is the 

highest mountain?”

Q：”Mount Everest. ”

…..

Supervised Fine-tuning RLHF

Hey~ do you know?

Q: “Which is the highest 

mountain?”

Higher human annotation effort Lower human effort via preference 
comparison



Human Involvement: Stage 2 vs Stage 3 
Humans may find it hard to write the correct answer, but easy to judge good vs bad.

ChatGPT

Not really Shakespearean voice 
(modern slang: “Yo,” “peace,” 
“sick”).



ML perspective: Stage 1&2 vs Stage 3 

LM

Stage 1 & 2:

User:The highest mt. AI: ??? Mount

(Self-)Supervised Learning 
User: The highest mt. AI: Mount Everest.

LMUser: The highest mt. AI: Mount ??? Everest

LMUser: The highest mt. AI: 
Mount Everest. 

??? [END]

User: teach me to commit a crime. 
AI: No, I can not.

𝑙1

𝑙2

𝑙3

𝐿 =෍

𝑖

𝑙𝑖

LMUser:Teach me to commit 
a crime. AI:

??? No
𝑙4



LM

Stage 3:

User: The highest mt. AI: Mount

LMUser: The highest mt. AI: Mount Everest

LMUser: Teach me how to misbehave. AI: Sure

[END]

LM
User: Teach me how to misbehave.

AI: Sure, no problem. [END]
…

…

𝑟1 = +1

𝑟2 = −1

Reinforcement Learning 

𝐿 = −෍

𝑖

𝑟𝑖

Reward 



Stage 1 & 2 Stage 3

𝐿 =෍

𝑖

𝑙𝑖 𝐿 = −෍

𝑖

𝑟𝑖

Distance from the 
correct answer

Human-provided 
scores (Reward)

Clear learning 
objective

Not sure where 
“good” or “bad” lies

LM
The highest 

mount is ??? Mount

𝑙𝑖
LM

The highest 
mount is

Mount 
Everest

𝑟𝑖



ChatGPT

(Not really Shakespearean voice 
(modern slang: “Yo,” “peace,” “sick”))

The machine doesn’t 
know what humans 
are really thinking.

This is what the 
machine knows.

Is the imagery not profound enough?
Is the theme not lofty enough？



Stage 1 & 2 Stage 3

𝐿 =෍

𝑖

𝑙𝑖 𝐿 = −෍

𝑖

𝑟𝑖

Distance from the 
correct answer

Human-provided 
scores (reward)

Clear learning 
objective

Not sure why good 
or bad 

LM
The highest 

mount is ??? Mount

𝑙𝑖
LM

The highest 
mount is

Mount 
Everest

𝑟𝑖

Cannot easily compute the 
gradient

𝜃 𝑙𝑖

+△ 𝜃 +△ 𝑙𝑖

𝜃 𝑟𝑖

+△ 𝜃 +? ? ?

• The human has left. 

• Even if the human is still 

there , it may be impossible 

to compute the change.



One token Complete answer

Can compute the 
gradient

Stage 1 & 2 Stage 3

𝐿 =෍

𝑖

𝑙𝑖 𝐿 = −෍

𝑖

𝑟𝑖

Distance from the 
correct answer

Human-provided 
scores (reward)

Clear learning 
objective

Not sure why good 
or bad 

LM ??? Mount

𝑙𝑖
LM

The highest 
mount is

Mount 
Everest

𝑟𝑖

Cannot easily compute the 
gradient

The highest 
mount is



Stage 1 & 2：Compute loss for every token

Language
Model

Teach me how to do 
bad things

I can definitely teach you

Language
Model

Teach me how to do 
bad things

Can not teach you

I can not teach you 

Only 1 token is wrong!

Completely wrong!



Stage 3：Evaluate the entire response

𝑟𝑖 = −1

𝑟𝑖 = +1

Language
Model

Teach me how to do 
bad things

I can definitely 
teach you

Language
Model

Teach me how to do 
bad things

Can not teach you



Only care about the process

Not the result 

One token Complete answer

Can compute the 
gradient

Stage 1 & 2 Stage 3

𝐿 =෍

𝑖

𝑙𝑖 𝐿 = −෍

𝑖

𝑟𝑖

Distance from the 
correct answer

Human-provided 
scores (reward)

Clear learning 
objective

Not sure why good 
or bad 

LM ??? Mount

𝑙𝑖
LM

The highest 
mount is

Mount 
Everest

𝑟𝑖

Cannot easily compute the 
gradient

The highest 
mount is

Only care about the result

Not the process



Training data is 
teacher-provided.

Training data is self-
generated.

One token Complete answer

Can compute the 
gradient

Stage 1 & 2 Stage 3

𝐿 =෍

𝑖

𝑙𝑖 𝐿 = −෍

𝑖

𝑟𝑖

Distance from the 
correct answer

Human-provided 
scores (reward)

Clear learning 
objective

Not sure why good 
or bad 

LM ??? Mount

𝑙𝑖
LM

The highest 
mount is

Mount 
Everest

𝑟𝑖

Cannot easily compute the 
gradient

The highest 
mount is



What the teacher teaches is not necessarily what 
the student wants to learn

ModelMath problem Method A Wrong 
Answer

Correct 
Answer

Method BAI:Math problemUser:

SFT

RL 「personalized guidance」



Training data is 
teacher-provided.

Training data is self-
generated.

One token Complete answer

Can compute the 
gradient

Stage 1 & 2 Stage 3

𝐿 =෍

𝑖

𝑙𝑖 𝐿 = −෍

𝑖

𝑟𝑖

Distance from the 
correct answer

Human-provided 
scores (reward)

Clear learning 
objective

Not sure why good 
or bad 

LM ??? Mount

𝑙𝑖
LM

The highest 
mount is

Mount 
Everest

𝑟𝑖

Cannot easily compute the 
gradient

The highest 
mount is



Common RL course

Environment

Observation Action

Reward

Action =   
f( Observation )

Actor

Find a policy maximizing 
total reward 



Common RL course: Go

Environment

Observation Action

Reward

Next Move



Common RL course: Go

Environment

Observation Action

Reward

If win, reward = 1

If loss, reward = -1

reward = 0 in most cases

Find an actor maximizing expected reward. 



Language models vs Go

Language

Model

AlphaGo

Unfinished 

sentence

Unfinished 

board game

Position of next move

“5-5”

Next Token

(The explanation of AlphaGo here is simplified.)



Language models vs Go

AlphaGo “5-5”

Opponent“3-3”

New output

everyone

Hello 
everyone

New 
output

Hello
Language

Model

(Ignoring multi-turn dialogue for simplicity.)

Board 
state 

updated

Board 
state 

updated



Policy Gradient, PPO, DPO, KTO, GRPO ……

https://youtu.be/z95ZYgPgXOY?si=-E-1iE77qxsdNoGwhttps://youtu.be/W8XF3ME8G2I?si=LsliHwNHYl5G0dCQ
https://youtu.be/y8UPGr36ccI?si=v4SYHvyJ7DgS-qBp

• PPO • Policy gradient 



The key idea of policy gradient

Language
Model

Which 
mountain is 
the hightest？

Mount 

Everest

I don’t know

Language

Model

Which mountain 
is the hightest？

Language

Model

Which mountain 
is the hightest？
Mount 

Mo
unt

Ever
est

I

Dont

?

?

?

?

pull 
closer

Push 
away

Push 
away

pull 
closer

Which mountain 
is the hightest？

Which mountain 
is the hightest？
I

Language

Model

Language

Model



RLHF → RLAIF
https://arxiv.org/abs/2212.08073
https://arxiv.org/abs/2304.03277
https://arxiv.org/abs/2309.00267
https://arxiv.org/abs/2401.10020

Language

Model

Which 

mountain is 

the highest?

Mount 

Everest

I don’t know

Language 

Model

Language

Model
=

Creation is hard. 

Judgment is easier.

Reward Model

Training data 

Reward Model

=



Stage I

Stage II

In：AI is so Out：amazing
Trainig 

data

In：”USER: who are you？ AI: ” Out：”I”
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