o1-preview v

GPT-40
Great for most tasks

o1-preview
Uses advanced reasoning

o1-mini
Faster at reasoning

More models

Temporary chat
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Introducing OpenAl ol1-preview

H&iﬁ |—< Learning to Reason with LLMs

7 AIME 2024
{ 02. OpenAI ol i:FfE*I'T‘; ]/ x CodeForces

Zk: BIEFES]

& zom
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ERNS OpenAl 3B

- S E RN
04. =l BE 5REE
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B MhEs

https://openai.com/ol/

https://openai.com/index/introducing-openai-o | -preview/

https://openai.com/index/openai-o | -mini-advancing-cost-efficient-reasoning/

https://openai.com/index/learning-to-reason-with-lims/
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It

Competition Math Competition Code PhD-Level Science Questions
(AIME 2024) (Codeforces) (GPQA Diamond)
100 - 100 - 100 -
89.0
883 783 780

80 - 80 - 80 - -
> 60 - % 60 A > 60 - 56.1
o c o
> 8 >
o -t 8
& 40 - Q 40 - & 40

20 A 20 A 20 A

0 - 0 - 0 -
gpt4o ol ol gpt4o ol ol gpt4o ol ol expert

preview preview preview human

6 Course https://chenzomil 2.github.io/



https://chenzomi12.github.io/

AIME 2024

EEZNFIEIEZE (American Invitational Mathematics Examination) [EFR/IAIME, E9/)FAMCIO,
AMC 128 EEEFBEMILEFEANES] (USAMO) ZIEJN— 1M FANE.

https://artofproblemsolving.com/wiki/index.php/2024 AIME |

&es ZOMI 7 Course https://chenzomil 2.github.io/



https://chenzomi12.github.io/
https://artofproblemsolving.com/wiki/index.php/2024_AIME_I

CodeForces

CodeForces —MEHELIRIZ I TN AR FHIRS ERG, ZMuSH—EFRBITMOXFHIER:
REVEFFAER,

https://codeforces.com/
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5844 F 3] Reinforcement Learning

ChatGPT: RLHF
LLAMAS.l: DPO

Quiet-STaR

& zom

Introducing OpenAl ol-preview

01. E‘M W"éﬁﬁ —< Learning to Reason with LLMs

AIME 2024

OpenAl o1 &%

{1 02. OpenAl ol F (it ] CodeForces

Mgk @EFES

03. IAXFEARREFT

_C HIE: B4E

04. =\l BES R

E KR5S OpenAl ZiE

S EARHRE

BIARRIBLIE SR
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1. ChatGPT

RLHF in [1]

RLHF in [2]

© Collect human feedback

A Reddit post is
sampled from
the Reddit
TL;DR dataset.

Various policies
are used to
sample a set of
summaries.

Two summaries
are selected for
evaluation.

A human judges
which is a better
summary of the
post.

= 5

0

\)

“j is better than k”

© Train reward model

One post with
two summaries
judged by a
human are fed
to the reward
model.

The reward
model
calculates a
reward r for
each summary.

The loss is
calculated based
on the rewards
and human label,
and is used to
update the
reward model.

il

® &

7l !

(& r,

loss = Iog(a(r,. =)

T

“j is better than k™

-

© Train policy with PPO

A new post is
sampled from the
dataset.

The policy rr
generates a
summary for the
post.

g - 1l

Il <

The reward
model calculates
a reward for the

summary.

The reward is J,
used to update

the policy via

PPO. r

Step 2

Collect comparison data,
and train a reward model.

A prompt and

several model ol s ot

outputs are landing to a 6 year old

sampled. o o
Erplnguity.  Esplainms.
Moo s natwrad Poogio ment to

attitn of the mzon

A labeler ranks

the outputs from @
best to worst.

This data is used ’RM

to train our 2o
RN

reward model. b7

Step 3

Optimize a policy against
the reward model using
reinforcement learning.

A new prompt

is sampled from wmzm
the dataset. about frogs
The policy g
enerates 2o
. o/)?o&o po
an output. \}sa(./

Once upon a time.,

v

RM

The reward model

calculates a .. _®

reward for '@';i’

the output. b +.

The reward is

used to update I —
the policy

using PPO.

& zom

11 Course https://chenzomil 2.github.io/
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1.

ChatGPT

B—ME: REIIMERRYEE
SRESTREY

BMER: VIZZRRE (Re
ward Model, RM) , @I A
THmE R4 EHREE
SBE=BER: XA PPO (Proxim
al Policy Optimization, TRk

BXAE) sBICFSI SRR,

Prompts Dataset

Vv x: A dog is... A\
\ 7 Tuned Language )
Initial Language Model Model (RL Policy)

Reinforcement Learning
Update (e.g. PPO)

S0+ 0+ VeJ(0)

N

Reward (Preference)

P0O® RLHF (o eafentey)
Base Text ®® ®® Tuned Text ® ®®®
y: a furry mammal y: man’s best friend
\J&</ J
iz =

— AL DkL (7ppo (¥]Z) || Thase(y]e))

KL prediction shift penalty

12 Course https://chenzomil 2.github.io/
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2. LLAMA3.1 Billgndis

- BUZHXITTRTE Chat iR, ETWEMA (SFT) . BEX4F (RS) FliET DOP HEZIL

Collected Prompts

R

K Generations per . Best models from
Prompt previous rounds
/N

J{ Best model for next round
DPO Training '
Reward Model — Rejection Sampling  — SFT Model > Final DPO Model

N N

Pairwise Annotated and Specialized
Specialized Per-Capability Binary Per-capability ’ . Model "
Preference Data SFT data oc

N\ J

Reward model training DPO Training

% ZOMI 13 Course https://chenzomil 2.github.io/
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2. LLAMA3.1 Eillgdi=2

75 RM 128Y, FET) <prompt, answer> ZEXIR=;

. ll% RM {REL: A\ TiREEEE)

Collected Prompts

K Generations per
Prompt

Best models from

previous rounds

l ' Best model for next round

: 1 DPO Training :
| Reward Model —:9 Rejection Sampling  — SFT Model > Final DPO Model
: 7N | T 7N

Ll e il g e ———————
| 1
| i
1 Pairwise Annotated and [} Specialized
I' Specialized Per-Capability Binary l' Per-capability ” . Model ‘
I Preference Data I SFT data oc
1 1 Data
L o o e o o o o o i e e e e e e e e e e e ) J “ .
DPO Training

Reward model training

% ZOMI 14 Course https://chenzomil 2.github.io/
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2. LLAMA3.1 Billgndis

FE?.E%FIE (Rejection Sampling)
RS D = IREE(E/I SFT &4,

r-—----—--_-------------|

Collected Prompts

K Generations per

2. i

XTI Prompt, HREIERETIEZE, RMEGEFHEEF]
Hy s,

Prompt

l

Rejection Sampling

S

Reward Model '

_ﬁ
N l

oy O e e e o

Pairwise Annotated and

Specialized Per-Capability Binary
Preference Data

N

DPO Training
SFT Model

Specialized

Per-capability
SFT data

> Final DPO Model

Best models from
previous rounds
/N

' Best model for next round

N

J

Reward model training

& zom

DPO Training

15 Course https://chenzomil 2.github.io/
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2. LLAMA3.1 Eillgdi=2

3. DPOillE: ATHnFEELS DPO HHENUEEE LLM 221, DPORNFEAN—HZE, MALFRE <Pr
ompt, Good Answer, Bad Answer> =CHUERERS), RRERSHFASMEIE Good Answer,

Collected Prompts

Best models from

K Generations per
Prompt

DPO Training :
Reward Model —> Rejection Sampling  — SFT Model > Final DPO Model

previous rounds

)

' Best model for next round

N N

1

|

1

1

|

Pairwise Annotated and 1
Specialized Per-Capability Binary : Per-capability ‘ . Model |

I

|

1

1

|

Specialized

Preference Data SFT data

. J

DPO Training

Reward model training

| T ——————
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2. LLAMA3.1 Bill&adis

IERIRReREIEN, iEtERE, X3 Rejection Sampling BYERFASRIYZEXE Prompt F=4E[A]Z LL
Mi&EE, M E—HRERATTEE T AR DPO &8, SREFHIERNME F—1CIERSEMER
EPromptEREZR. FEEIENN DPO fRELEKtklF, BB RFREEEINERREWS, SFT
TREUTEYF, FERIERIRTEFR.

RM ZGIISAEREXS): RLHF 23 RM $J45 7 PPO i B2UFIMER; Llama3.l A3 RM %S
[EE SFT R,

SFT #IESH: EELEREIENEZER LLM 7=4, ERASHEIESR)||%Z: SFT 88,

m ZOMI 17  Course https://chenzomil 2.github.io/
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2, LLAMA3.1 IES15RE N (ESS ERE

|. DPO J&[: XA DPO iy RLHF MAEEEZ RL B FIFE, EAEEREEAHER
29A1 EEBFRIRES RE Scaling Law;

2. IRSIRBYRIEEED: KAIGRIBESR. £k SFT SAEE. B R RIRTS |1 SHuHE,
LUK GEFRE S ERS (WIGEERFHRARER) Fh0%.

3. Float8 S{UIEIR: BINEMNEW I P8, ARMLAGEINEF scale, fp8 x fp8 Hit bfl6, {F
SHEERERER, BEFEOAELD (EEE HI00 =RRER) .

% ZOMI 18  Course https://chenzomil 2.github.io/
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3. Quiet-STaR @EEIFNE

LLM Rtk E A4S EESR0E. Quiet-STaR SKAELFITEI: KA token [FIENEE"LE, it
FIEFASPEE, EaHbEREERRETFNEESIA, HiEM eSS,

LM LM LM LM LM LM LM LM

Original Text 4->2|->+->1->2'>='>5—>4*\n

e, b, b, o, e, e, | ] e
Thought, Thought, Thought, Thought, Thought, Thought, Thought,

Thought,
1) Think 2) Talk — Helps 3) Learn
\ 4 Prediction
Sampled LM /
Thought — Reward .

Harms

Prediction
Sampled LM LM LM > ﬁ
Thought i x Discard

r:;g%‘ ZOMI 19 Course https://chenzomil2.github.io/
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3. Quiet-STaR

LM [Lm LM {Lm LM [Lm

\n

Helps 3) Learn
Prediction LM

/Rewa rd '
Harms

| I
OriginaIText4-Lx2ﬁ+->1»2->=»5—>4->
A
'IWF?O Thought Though?2 'IWF{ 'IWH{ TLWAS 'Whjgt,
Thought,
| |0 Think 2) Talk —
v
Sampled o
Thought
Sampled o
Thought —

& zom

Prediction
x Discard
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3. Quiet-STaR: F13hMhE

Thought
Token 2

Thought
Token 1

Base
Text

& zom

* —Pp 000
—p 000

—
—

Generation Paths

b’ c’ d’
—> b > c > d

% thought 1IJ

a N O | w

=

Base Text — Thought Token 1 —
d|[a]b

b’
c’ L
d’ .

Parallel Inference Mask

21 Course https://chenzomil2.github.io/
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3. Quiet-STaR: TFHESHRIEAHBERE

GSME8K Accuracy (%)

11% - # Thought, Ahead Tokens
24,12
16, 8
12, 4
10, 4

S
BN
I

9% - 8,4

Baseline

8% -

10 20 30 40 50 60 70
Training Step

(a) GSMS8K

80

90

100

N
()
=

38% -

36%

CommonsenseQA Accuracy (%)

34% -
10

# Thought, Ahead Tokens
24,12
16, 8
12, 4
10, 4
8,4
Baselin

100

20 30 40 50 60 70 80 90
Training Step

(b) CommonsenseQA
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3. Quiet-STaR 5§ CoT &5

Accuracy on GSMS8K vs Number of Majority Vote Samples

50 -
g mmmmm  Quiet-STaR + CoT
2 mmmmm Baseline (CoT)
S 40 -
=
Q
Q
<
X 30 -
>
7p)
@)

1 2 3 4 5 6 7 8
Samples for Majority Vote

Figure 5: Zero-shot performance on Quiet-STaR applied to chain-of-thought on GSMS8K.
We visualize how using a Quiet-STaR trained Mistral model can improve chain-of-thought
performance. We use an 8-thought-token-trained model and use its internal thoughts to
improve the tokens in a zero-shot chain-of-thought (Kojima et al., 2022)
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4% Chain-of-Thought

& zom

Standard Prompting

tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A: The answer is 11.

Q: The cafeteria had 23 apples. If they used 20 to
make lunch and bought 6 more, how many apples

Q: Roger has 5 tennis balls. He buys 2 more cans of

Co they have? J

Co they have? )

COTEYERERERMHRLEERZA, EXVEHPRZR LIRS RX— AR E a8 KR
BB, FIRMHEEES.

Chain-of-Thought Prompting

Q: Roger has 5 tennis balls. He buys 2 more cans of\
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A:
The answer is 11.

Q: The cafeteria had 23 apples. If they used 20 to
make lunch and bought 6 more, how many apples

A: The answer is 27. € )

A:
The

answeris 9.

24 Course https://chenzomil 2.github.io/
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OpenAl 1)||ZkH

i GPT4, £HFBEFS OpenAl i)llZ5 LLM, FEIEY GPT4;

OPenA| l:':'f':tgﬂ.m:_$5$/v ~E ;\II_I\

OpenAl R B EFEI KRR ol &

OpenAl JKIZERARRIHEIE =R

7tH GPT-40, &1

;_:FIJ ’ é.

HRERE A ETELIE,

tatelE RL JIAETD,
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Reinforcement Learning start Scaling Law !

100 - 100 -
80 - 80 -
) ‘3
£ 60 - o« o S 60 -
3] b 3]
g . S
® . ®
@ 40 - @ 40 -
[3Y] (3]
o o
20 A 20 A
0 0+

& zom

o1 AIME accuracy
during training

o1 AIME accuracy
at test time

train-time compute (log scale)

test-time compute (log scale)

27
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|. ERPEJK: Reinforcement Learning start Scaling Law ! MoE &BAEREE !

). FFE&IR: RL+ CoT A~& AGI k3! mamba. RKWYV A4 BEk3E!

% ZOMI 28
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BARFKHEABMTTAE. §IRE.
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Bring Al System to every person, home and
organization for a fully connected,
intelligent world.

Copyright © 2023 XXX Technologies Co., Ltd.
All Rights Reserved.

The information in this document may contain predictive
statements including, without limitation, statements regarding
the future financial and operating results, future product

portfolio, new technology, etc. There are a number of factors that
could cause actual results and developments to differ materially
from those expressed or implied in the predictive statements.
Therefore, such information is provided for reference purpose
only and constitutes neither an offer nor an acceptance. XXX
may change the information at any time without notice.

Course chenzomil 2.sithub.io

GitHub github.com/chenzomil2/AlFoundation



https://chenzomi12.github.io/
https://github.com/chenzomi12/DeepLearningSystem

