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C m 25 https://huggingface.co/spaces/HuggingFaceFW/blogpost-fineweb-v1

Table of contents

Web data
Finding the raw data
Processing at scale
What is good data?
Ablations and evaluation setup
The ® FineWeb recipe
Starting point: text extraction
Base filtering
Deduplicating the data
Why deduplicate?
Our deduplication parameters
More deduplication is always better, right?
Taking a step back: individual dump dedup
A note on measuring the effect of deduplication
Other (failed) global approaches
Additional quality filtering
C4: A dataset that has stood the test of time
A statistical approach to develop heuristic filters
The final ® FineWeb dataset
Comparisons with other web-scale datasets
& FineWeb-Edu
Annotating for educational quality at scale
Training a classifier
Filtering and results

Bonus: CommonCrawl over time

Tencent il | & BHRES

Llama 3111 and Mixtral[2] are not publicly available and very little is known about how thev

were created.

& Hugg

Recently, we released ® FineWeb, a new, large-scale (15-trillion tokens, 44TB disk space)

dataset for LLM pretraining. FineWeb is derived from 96 CommonCraw!| snapshots and

produces better-performing LLMs than other open pretraining datasets. To bring more

clarity in machine learning and advance the open understanding of how to train good quality

large language models, we carefully documented and ablated all of the design choices used

in FineWeb, including in-depth investigations of deduplication and filtering strategies. The

present long form report is a deep dive in how to create a large and high-quality web-scale

dataset for LLM pretraining. The dataset itself, ® FineWeb, is available here.

In this report we also introduce & FineWeb-Edu, a subset of FineWeb constructed using

scalable automated high-quality annotations for educational value, and which outperforms

all openly accessible web-datasets on a number of educational benchmarks such as MMLU,

ARC, and OpenBoc
(very high educat
tokens are measur

Both datasets are

TLDR: This blog cc
® FineWeb recipe

to create its ¥ Fin¢

® Dataset Preview ©

Subset (108)
default

» The full dataset viewer is not available (click to read why).

text
string

How AP reported in all formats from tornado-
stricken regionsMarch 8, 2012 When the first..

Did you know you have two little yellow, nine-volt-
battery-sized adrenal glands in your body, just..

Car Wash For Clara! Now is your chance to help! 2
year old Clara Woodward has Cancer! Clara can’t sa.

Listeners Get Sky-high View of Missoula From Hot
Air Balloons On Friday, June 1, during the..

Log In Please enter your ECode to log in. Forgotten
your eCode? If you created your login but do not..

id

split (1)

Vv train

string

<urn:
8477-

<urn:
dc2e-

<urn:
9519-

<urn:
b111-

<urn:
b944-

uuid:dé6bcefe-
4adf-b430-..

uuid:803el4c3-
43d6-b75d-..

uuid:aclbbfff-
4967-9c64-...

uuid:c1445c58-
4cde-badd-..

uuid:e5829£7d-
4468-9573-...

dump
string

cc-
MAIN-...

cc-
MAIN-...

cc-
MAIN-...

cc-
MAIN-..

cc-
MAIN-...

</> API Embed B8 Data Studio

Only showing a preview of the rows.

url
string

http://%20jwashington@ap.org/Content/Press-
Release/2012/How-AP-reported-in-all-formats-from-..

http://1000awesomethings.com/2012/09/24/934-
adrenaline/

http://1027koxd.com/car-wash-for-clara/

http://1075z00fm.com/listeners-get-sky-high-view-
of-missoula-from-hot-air-balloons/

http://1105govinfoevents.com/enterprisearchitectur
eevent/public/MyBriefcasef671.html?..

https://huggingface.co/spaces/HuggingFaceFW/blogpost-fineweb-v1

Downloads last month

</> Use this dataset

{fomepage and Repository:

huggingface.co

Point of Contact:

please create a discussion on the Community tab

License:

Open Data Commons Attribution License (ODC-By) v1.0

Size of downloaded dataset files:

51.3TB

Size of the auto-converted Parquet files Number of rows
51.3TB 24,989,712,068

323,017
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ReF, REMXIEARR.
welcome everyone.

LE— L8 A
9.9f19. 11 K?
BHRITE—TbattlehEZOIt?
225+778665414FF 2 /0?2

<>

deepseek-ai/DeepSeek-R1

Token count

41

R4F, REXAIKR.
welcome everyone.
i— TLERA

9. 9%19. 11MBERA?
BWHRITE—ThattlepEZ O ?
225+778665414%F 32

30594, 303, 70037, 17611, 362 19485, 6660,
603, 99953, 28875, 876, 27,16, 27, 548, 16, 779,
3643, 996, 547, 6692, 40249, 829, 162
28, 105090, 86, 6692, 12825, 13, 29485, 28084, 20763,
15120, 6863, 1148
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fR9F, REMXRIIKRK.

welcome everyone.
2B A.

9.9%19. 11 K?

BHRITE—TbattlehHZ O t?

225+778665414FF Z0?

Token count

a1

1R%F, REMAREIARK.
welcome everyone.
BE—TBA.
9.9%09. 11IHpEA?
BRITE—TFbattlehHZOM?
225+778665414%FF % /2

30594, 303, 70037, 17611, 3627, 876, 89

15120, 6863, 1148

4 Ma7t/Fd! tokens

(A) Mod. arithmetic

'S
S

o
S

U

N
S

BL

Accuracy (%)

b
1)

=)

—a— GPT-3 —4— Gopher —#A— Chinchilla —@—PaLM -

(B) IPA transliterate

50

40

¥ 30
& 20

10

0
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- - Random

(C) Word unscramble

(D) Persian QA
50

o
S

'S
S

'S

5}

I
S

@

S

N
5]

b
°©

Exact match (%)
5

Exact match (%)
w
(=}

0

1018 1020 1022 1024

1018 1020 1022 1024

(F) Grounded mappings (G) Multi-task NLU

1018 1020 1022 1024 108 1020 1022 1024

(H) Word in context
70

60
ISEVE - -

, 19485, 6660,
603, 99953, 28875, 876, 27, 16, 27, 548, 27, 16, 779,

3643, 996, 547, 6692, 40249, 4339, 4915, 68, 6829, 162
28, 105090, 86, 6692, 12825, 13, 29485, 28084, 20763,

30594 || 303 l7oo37' 17611J
EUu

ufmy n non u/ —‘—_Ln "

) '='/\

1072 1024 1020 1022

7
1= 11799 ("#") HUMEER : 1%

1024 1020 1022 1024
Model scale (training FLOPs)

Jason wei etc at 2022 {Emergent Abilities of Large
language maodels)

100,277 NN TF—"MaAEHI =R

19438 (" fRMi1") HIHRER : 2%

™ 3627 ("AFR") BHEE: 4%

correct answer: | 3627
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> C Mm 25 https://en.wikipedia.org/wiki/English_language

Contents A&
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(Top) (T18)

Classification %3
> History S

> Geographical
distribution

HIBH TR
> Phonology &E&)%
> Grammar &%
> Vocabulary a5C

Orthography IEFi%

Classification 432K

English is an Indo—European language and belongs to the West
Germanic group of the Germanic Ianguages.[15] Old English originated
from a Germanic tribal and linguistic continuum along the Frisian North
Sea coast, whose languages gradually evolved into the Anglic languages
in the British Isles, and into the Frisian languages and Low German/Low
Saxon on the continent. The Frisian languages, which together with the
Anglic languages form the Anglo—Frisian languages, are the closest living
relatives of English. Low German/Low Saxon is also closely related, and
sometimes English, the Frisian languages, and Low German are grouped
together as the North Sea Germanic languages, though this grouping
remains debated.[2] Old Ep ==t ~mtem ot tmtn paraais mosion i e
turn evolved into Modern E

¥> Llama-3.1-405B-BASE
English also developed into
including Scots!”) and the
Ireland.l "]
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English is an Indo-European language and belongs to the West Germanic group of the Germanic languages.[15] Old English

originated from a Germanic tribal and linguistic continuum along the Frisian North Sea coast, whose languages gradually evolved into the Anglic languages in the
British Isles, and into the Frisian languages and Low German/Low Saxon on the continent. The Frisian languages, which together with the Anglic languages form
the Anglo-Frisian languages, are the closest living relatives of English. Low German/Low Saxon is also closely related, and sometimes English, the Frisian
languages, and Low German are grouped together as the Ingvaeonic (North Sea Germanic) languages, though this grouping remains debated.[18] Old English
evolved into Middle English, which in turn evolved into Modern English.[19] Particular dialects of Old and Middle English also developed into a number of other
Anglic languages, including Scots[20] and the extinct Fingallian and Forth and Bargy (Yola) dialects of Ireland.[21]
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ZE[EFhE - —& BBS - Powered by Discuz! (i) "Mike Pence was born in Columbus, Indiana, on June 7, 1959, one of six children born to Edward and Nancy Pence. His
father was in the U.S. Army during the Korean War and received the Bronze Star in 1953. Pence graduated from Columbus North High School in 1977. He earned a
bachelor's degree in history from Hanover College in 1981 and a law degree from the Indiana University Robert H McKinney School of Law in 1986. After graduating
from law school, Pence worked as an attorney in private practice. "His political career began in 1988, when he ran for Congress against incumbent Democrat Philip
Sharp, but lost. Pence ran again in 1990, without success. During this second race, Pence released a political advertisement in which an actor, dressed in a robe
and headdress and speaking in a thick Middle Eastern accent, thanked his opponent, Sharp, for doing nothing to wean the United States off imported oil as
chairman of a House committee on energy and power. 'My friend, the sheik,' added Pence, who wore a suit and spoke directly into the camera. 'He seems to be real
grateful for all that oil we use. Maybe if | win, he'll have to get a real job.' Many Arab Americans considered the ad to be racist and discriminatory, and Pence later
apologized for it. Pence did not run for office again until 2000. (ii) "In 2000, he ran for the US House of Representatives again, this time winning the seat in
Indiana's 2nd Congressional District. After the 2000 census, the district was renumbered as Indiana's 6th Congressional District, which Pence would represent for
the next 12 years. During his time in Congress, he served in a leadership role as the chairman of the House Republican Conference, a position he was elected to by
his fellow House Republicans. During the 12 years he served in the House, he introduced 90 bills and resolutions. Pence's Committee assignments in the House
were: Agriculture (107th-108th Congresses), International Relations (107th-108th Congresses), Judiciary (107th-111th Congresses) and Foreign Affairs (112th
Congress). (iii) "In 2012, Pence ran for governor of Indiana. In a close race, he defeated Democrat John Gregg 50% to 47% with 3% going to
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2=2%F/1?
MERFRFIE, 2=2, FF/1? ITHENG? SRZ2W! FEFEREHRRE, EXLERNETIHBER? AIR, 2=2FTF/1, ANFR—TRERMEOE. FRR, 2=2

EF3, b, 1+41=2, 2+42=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2,
2+42=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4,
141=2, 2+42=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2,
2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+2=4, 1+1=2, 2+

2+2%F1?
What does 2+2 equal? 2+25F4. 2+2 equals 4. 2+2%F5. 2+2 equals 5. 2+25F6. 2+2 equals 6. 2+25F7. 2+2 equals 7. 2+257F8. 2+2 equals 8. 2+25%7F9. 2+2
equals 9. 2+2%F10. 2+2 equals 10. 2+25F11. 2+2 equals 11.

% Liama-3.1-405B-BASE AP )

2+2%&FJ1?
2+2=?A.3B.4C.5 Answer: B

Q

Q

| A BAT
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Playground

RE—THREEFLENN, EERNZ. BME—UFE, —STNFEITET

HENER, BEEEE—1HE: 1523218932+265145815="?

Let's do it step by step! @

Step 1: Write the numbers correctly

1523218932
+ 265145815

Step 2: Add the ones place (rightmost column)

1788364747

1523218932
+ 265145815

All Models > Llama370B 7 (2+5=7)

Step 11: Add the billions place
Step 3: Add the tens place

1523218932

Playground

1523218932

1523218932+265145815=" : 178146118 (1+2=3, no carry)
17 (3+5=8, carry 1)

And finally, we get the answer:

Step 4: Add the hundreds place

To calculate the sum, I'll perform the addition:
1523218932 + 265145815 = 1781468747

1523218932

1523218932 + 265145815 = 1781667747

Woohoo!

118 (2+5+1=8, no carry)
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Capability Density

—_
o

10° -

Tencent i&if

Densing Law of LLMs. https://arxiv.org/pdf/2412.04315

Maximum Capability Density

anfa-:s.ae

_Trend Line of Maximum Capability Density i ®
In(p)=At+B: Doubling Time = In(2)/A = 3.3 months -7 ‘Gemmaz 98
s - Gemmaz 278
NnCPM-1128 & _ Liama-3.1.88
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All Models > DeepSeek-R1 £ LLM FP8
All Models > DeepSeek-R1 ¢ LLM FP8 4+ New

Ny —
Playground @ ﬂﬁ]‘:H.E
Playground

Ten millions:2+6=8
1523218932+265145815=

Hundred millions:5+2=7
Reasoned for 132s A

Billions:1+0=1
Okay, so | need to add these two numbers: 1,523,218,932 and 265,145,815. Let me see... Hmm,
both are pretty large numbers, so | need to be careful with the digits. Maybe | should write So concatenating all these digits from billions to ones:1,7,8,8,3,6,4,7,4,7.
them down to align properly by place value. Let me start by writing them one on top of the

‘ S Therefore:1,788,364,747. Yep, same as before. So that must be the correct answer.
other, making sure the digits line up correctly.

" S o _ Final Answer The sum of 1,523,218,932 and 265,145,815 is \boxed{1788364747}.
First, the larger number is 1,523,218,932. Let me break that down: 1 billion, 523 million, 218

thousand, 932. Then the other number is 265,145,815, which is 265 million, 145 thousand, 815.

Since the second number is shorter, | should add zeros to the front to make them the same To find the sum of (1,523,218,932) and (265,145,815), we align the numbers by their place

length? Wait, actually, when adding, the numbers should be aligned by their least significant Valliesand add cachicolumiiirom Fight o loft caltying evprias iceded:

digit, right? So maybe | should write them like this: [ \begin{array}r} \phantom{O}1,523,218,932 \

fezez aihs \phantom{00}265,145 815 \ \hline \phantom{0}1,788,364,747 \ \end{array} ]

265,145,815 Starting from the ones place:
Ones: (2+5=7)
Tens: (3+1=4)
Starting from the rightmost digit, which is the ones place. Let's add each column one by one, Hundreds: (9 + 8 = 17) (write down 7, carry over 1)

L AU e S s e Thousands: (8 + 5 = 13), plus carried 1is 14 (write down 4, carry over 1)

Starting with the ones place: 2 + 5 = 7. Write down 7. Ten thousands: (1 + 4 = 5), plus carried 1is 6

Hundred thousands: (2 +1 = 3)
Next, tens place: 3 +1=4.So 4 in the tens place.

Millions: (3+5 = 8)

Hundreds place: 9 + 8 = 17. Hmm, that's 17. So we write down 7 and carry over 1 to the next Ten millions: (2 + 6 = 8)
column.

Hundred millions: (5 +2 =7)
Thousands place: 8 + 5 = 13, plus the carried over 1 makes 14. Write down 4 and carry over 1. Billions: (1+0 =1)

Ten-thousands place: 1+ 4 = 5, plus the carried 1 makes 6. So 6 here. Putting it all together, the sum is (\boxed{1788364747}).
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%1%t (Hallucination)

ARG gEr~EBMERSKE
XIEAAGFENER, ILAFIR
MHrEERFRZ, BXEERZE
EHhwiE. Xit{lw RIERKHF
By £&iR F B Al R 5% o

SN 1%
[Adaptability]

& B! 7£ i X7 R 3 T Y B4 2 SR
ttt 57 B af 5E X& LA 1R & i& [y il B
#, =380 B R AT Hid o

ANoJfEREE
[Opacity)
A i BY 69 P 5B S 1F W A KT A K
ki 2 AREEL, B
BERUNAABEENERN, X
TR AT AL A 1XT
ALBATS 1F

Tencent il | & BHRES

N—Et
[Inconsistency])
ALZ 45 09 4 1 B BE 2 BE & AY 18] 3% 3%
BRER—H, iLHPRUEH.
X b X8 U 4 9 B0 4% 14 th 4RI FE 7
% Hl &% o

FBEE## (Quality Control)

UG RAAENRAST NS R E il
H, TESHEABAEENAEF,
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As Team, Be Leader
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th60%:H2RAIHIFA . 1572 & BEhIE

Tencent il | & BAS
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HETMANEERRRT/PEE

AZRBA-#EE B4 (Ben Graham) EHgEff - fMEREBZX, IRXANBEYL
FibbrnEEES (REBRE) -

%/1\ P72 £ (Bill Ackman) EEEM - B EXIREBE, ABZECHIBINE

%ﬁ (& (Cathie Wood) EIGEM - (Y KERIBLX E, 1HISEIFRIARAERY
o

B0 (Charlie Munger) EREfd - JR1E-EEFEFF 0015, RAR P&
KA S BEW,

FEMIE-BEE /R (Phil Fisher) EEEM - MIZNM KEREZE, EHREN
“INETHE "R

A 1Binl- 1R & &K #h (Stanley Druckenmiller) EGEM - X% 27 AU,
BB KB NN = o

AR -EP3E4F (Warren Buffett) EHEEM - BESIRFEH], FRIUAR FMiHEE
AEHAE],

f&i{E (Valuation) ZRGEMN - It B R EMAEMNBEHERXEGES,
mIzTE4 (Sentiment) BREM - RFTAIEEHEMKX ZIES.
F /K (Fundamentals) EREf - RITBERNABIBEHERKZES.
BTN 7 (Technicals) EHREM - RN EinHEMRK ZES.

X BRZ 2 (Risk Manager) - I+ E X @ t5iHn 1% & = PRl
REBHB LK (Portfolio Manager) - (ItHRAR GARRHER KX FITE

G

Ben Graham
Agent

Bill Ackman
Agent

Cathie Wood
Agent

Charlie Munger
Agent

Phil Fisher
Agent

y

Stan Druckenmiller

Risk Manager

Agent

Warren Buffett
Agent

Tencent 5iH

Al Hedge

Fund

Portfolio Manager

make trading
decision

| 152.59 \ 53.55 | 655 |

O BAT

AN

Buy
-
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Cover




BEFERSAIITENASERENMDES Tencent il

### REGEDIER (B BIRIRERT)

###t —. BEXEDN (D X 9)
*R IR DE: O*x
1. *x25FTIEE (ROE) HE**:
x  Z&f%: ROE > 15%
*  FN: SHEENM2S, NHEAIND
2. *HESNELEIGE **:
*  Ff HRBNELE < 50%
x  HN: SHENI2S, HEAND
. (BZMSERNE)

#HH# — . TI—BMEDT CFD Y D)
**FARE R *x: REVA ST 4E 5 HEE
. (F anESEE RIS )

#### = REPEEADT OFD Z 9)
. (FN: GNROEFIZEM. 1T ZEHRIE)

### N, BEEEREDH (FD W 2)
. (BN ARRREIMWANS . BRI )

v

##H## 1. AEMETE
*HERER**: KAV S RFFT—FEBHMEIR (FCF)

HITEZEx (B ITHIR=9%, KEHEKZ=5%):

1. RFI1OFEMERIUE (BFEITERM) ...
2. XEBREWE...

3. REME = RFKESHN + ZE

(

R XEDiTE A AiLAgentiIAMCPERSHFRITER TR, EBH XTI HRITEEZLE)

###H#t 7. mEGEL

*HFIEE R+ *: FRENHAITHE

1. *»*BoOHE *: 85D = (BEXEHED + ... ) / D@D

2. *x(SSFIRTRLM
*x  IN: B89 > 0.7 B RENE > HEihHE
* B (BED > 0.3) 3 (REME > HEIHE x 0.7)
*  SEH: HER

3. **FLDHE (0-100%) **: ZEHTE.

4. *EIBTTExx: FMIRARIER,

#H# EIHER

| A BAT

RIEWMARST: ({{ Sjson.chatInput }}), RERFESH, HELIUTISONIERLES

{

"signal": "SEN/FME/EE",

"confidence": "O-100R9EE%L",

"reasoning": "BIHSNEHNEZEIRLSE (FEXBUBIER. 89188, REMENLE) "
}

{

"signal": "HE",

"confidence": 70,

"reasoning": "ERAROEMZWAIRRJRMABIRHE, XILFBE T BRI MRBNILIRE B ARENE
¥
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FRITARHE =S A RH

MBE—TRERA, timE—THURRESA, BEU—TERNATARM
B HIRXE S ARNEY

ERERZE (FERs)

8, BPULEEN—TRERZAN—THARZEES AR THHRE SRS
FENEYW, Bf%, REZERAFPNTR. ONTEREEIRMTREECS
MBI AZBRIE, BRIARANNRAMPR. AP AFEXMEMUERER
IXBRERM, EBRMREEEBEFNDRINAEMN BN,

TR, BERERSBENER. RERASHEIER, AREXIHE
AT MR, ERFINE. MTmEARNRRES A, FIREEXERNT.
AL, ZRMEN, PIERFIHHAENBERREERTER 71, LEAUAMREER
ZERHERN TN,

FEERMNFVNER/REME. HSEASENBERIER . BR. M. IR
SHAEANFIER. RERAFESINHSBHENR IR, ZUSER
ft. EREE, MTimAIERBEZFTMR. RIBREX . BRER.

EEIRIES NG, BIRNEET. RERARREAESBERAENEGE,
MmTimABEAEEZ. BRANKIEA, BEEFTHAAHBE. BN, EB%Z
IRENKR, TIMBARKE, EBAEESENEHIFHRE, WURERE
ERZBU, RERFSITEAEENNE T MNNEE.

TN B4 | TTAE+S LA AA T AAVERIM TR EE TL= | T TTAE L IXM 9

DeepSeek v < @)

R SN 1P E AR © B

RERZIFE (ATERR") © TimfREEEENE! 5EAE AR BURIR AR ZE
RESTANERE, RXENIHEMEESZENTE? BEEEREREMIHMN
tatFET!

Tim (HFREE) - FSTERRER! RMNBRERAEEREFTFIRSAIES
&, B XIRI FRREOAID? SRAELPEMAMIBE, HEFIME
FHBT7=1t1A!

R ARTF) @ BRABPNZESSISEDSRMN? 1)L FIERAZE TR T
40%xE RIB? IEABRRFBIRESH. ..

Tim (3TH) A R! BRFTERINVAEMRNER, RIREIRICR
BR? DR EEHMBRILE=TRMTIMR, BBAHETLHHFTIERS!

R (RK) : AER? hAENEREXEM? IMNRGERTBIRREN
B)? BBLEBAEMEE, FEAUCHEEZTRS. ..

Tim (BKIRS) : EMBEUREE! RSB 2BEAMAR, FHILFER
UEFREFRERPETE! LR XEH, FRUEEHDHMEK!

R (GESFFA) © XMIEMENHRICHER? 2601 EEE! TR ZRA
FEANRE ...

Tim (RAWER) : BXEHF! FEILFESR=KENMRIRIIRE! Bl
FERPNEAESFLATHT, BAFEABSHBEFT/\F!

(RABBENEER, REENER AR EH)
v
X (EREE) @ RENREENRErETESEASN?

DeepSeek v & @ N
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Al As tools

metered access2t4ER

5|18 9 WARHERZE >
ERERZE (BI3Y)
A EE 5 TIERNER.

18, AFERZ “metered access”BHARR. RE—TRERAEXNRNE, HEERELRER

EXLELRERS, HBER T xFmeteredflunmeteredtZ M F ., $53I27E 8 1, BBHEIREIunmetered access21g“illimité(e)”, b
ERERNTREER, M 9 MIEE T “unmetered internet access” 2—MIREE W BEM A2 REAEITEINKIENRS,

HZAXEER, HAIMEHEmetered accessii%OE X BIRBREAEITRNTFEIAN . XM RRAERERSHRER, LLWRBHKS
ERMBRD TR,

BFAERBE T FEEEMZEENER, UETEARLERAETTRONKIRS . AP ATRETBXTARENMER IR ENERSNE
BHIEER. REBEE®metered accesstFRMERT S,

FEEIZEHR, HaxtEmeteredflunmetered@iiia A, BRELARTENNXS, IHEEY. FRthRE—LIFRNABAEF, LW
TFERRS . APIERFAIT BER,

BINFRESKE202556830H, MEMMERSSH, unmetered accessitihiZ &, {Emetered accessE—L4SEZIE T NEEMN
&, tbanxEiRERER/\WAFTEEEST.

BAGEEEMER—LEFFSILASES, hnAyl &RTEER, B &5EN, B B 2F8a0ES. haEXRAE AR
H, ILAF—RMEMEER.

“Metered access”@—MEARNIE, FEEREHSETENMBTRSFHEMERX . ES5 “unmetered access” (FRIREif(E)
B, BERTRERS. SitE. APIARSSE. U TRIFMEENT:

ul —. %OEXSiT#EEE
1. FEEX
* Metered (it ) : EMFREMAE (WRE. KK, BARH)

e Access (i5id)) : FFIREXARSHINNR
Ett, metered access = #RLFRHE (T HAVIHIDNUR .,

2. itEARX
* APRAXIERENTIRITE, flu:
o MERE: SCBREWE (UBHBEER) o VY

BATRERNENSIT,

masons

Tencent il | & BAS

HABRERR/LR
51/ 9 RARUERSE >
ERERE (FA23%)
1B, APRATEGENRENE, XR— T IEEIMNEEDE, BPTERIETHIE, SFITUBTEBOMREDE, BAEEFAFHET

BREFSX, NRMEZRREH].,

HEITRZBERER, REESGRULGERAAP—T2EEXANER. HIBNRENDEEZMERETMEA, RIE 2 4 5 HEE,
AEZRBT—RRERTF-3R, MEKERAFRMG TAIMNERES-7TREEEX,

BifsRE, TRMERMGTHOREN: =BT (26-30°C) , HEREFEK1-2X, LRF"-BKE, —HEE, ZHEKREXR"MRE 5
o TEKFERME (0-4°C) H£HT, AMRES-7K 2 4 6 , HRRBaMEWRMEE, £1-3°CTaRE7-10K 5 . SELE (0-2°C) &K
AIA10-21K 5, BXEEZEHWMETFAN, RE—AREMUSTI,

TINRENENEAZREZEE: RMNER: FUVESMMEE 5 , MEMSMUSEFHSREPRIE, RRE: RRAEUESHHEBETSRE
6 , iEFEAN: BEEER. BRAEFMRXE 56 ,

ERRELHIRISIARRIS: REAILE: FEFRGIE 5 6 , BAMRTREKS 4 , HERKIRRT 6 . EHERK: EFARTRENRER
BE, EEAREE 5 o, BRABNKTHFIROEE 5 . AEELE: REERE4AINRER 5, BRRELHE.

TROFIETIRE: SN RAKME. METRE, FiHRsh 6 8 . Sk HIBRKIEK 3 6 , O RATRAIRE 3 .

RIMAPEREROMARERTE: EHRE (BERAERM) a7, ERFERAKNTR. OBZE 5 9 . KIBREEN: THFEHEE. RTN

R&E 709,

(EEZRIT—TEMNENRENZLEEE, BETAREFRE TORENE., ZDRERNBHERR. EREAESHOIMRIG. BRHEN
HEAE, MRKBRENEN. ESBERNSRIREIZE, FAEXRERLNE, SEH—TEBNEERE. SECENERI TR
AUHRR, ERRHZAE.

WIBRRETHIRE, HERNBEERRTHEESHENRT. N TREEASMRIRHIFHIRA:

U RS HIERBEER

fFAR REEATIE) BRERS

=R 1-2K BRI, 8
PKEERTE 3-7XR FiE®. FEEH. 0-4°C
RIE BA (FFER) UESMT

A FRREMLBRKITIA0XK, Et@MENESARRR snRARNE

WM s BUERBNEEMEEET, TrEMEXNMENRN. 2WELMHIZ, REMEFXK!
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Al As coach

S &ERHFE v A

RR—HHER, K, SEIBS, BFE—REMET KA

51/ 5 RAEMEANSE
BERERZE (A28%)

T, HIMAEFTEEU-—MRAERNAE, FR485MNKNE, EESEH
NERHTRA, B%, BRETRRPRENERER, HESTASMX
BE SN ATBERNIRA R,

BSRENI, RMIJEZ2025F3A3H, ABREIGN ASERERE.

RFBARD, HEERUIR, FEAIBUR. SIFRIEEN. FEEEIRE S EESHIR
. FARMAVERT T EEREETMECRKE—, RRTELIHS,

BAEYEE, RACMUSERARARNERIEN. XLEHZ M0

B, FIREERFIPIEAMIIAED,

MTI2/22023F5830HK), EEHET REMAETRSR, SIHSHER
&, RSCHMR, BFEMRE, MREEeIIER, XERIMINA TS
BEBIEARRIMRIENE, XA RS REARGIFEMMRIRAE L EIAF .

MTI3E2021F2A2AMRKIRERESR, Enal 2 Ma9REt e, F
ERERE. XAUERIMAFFNEEE, FEEERLE, EFHERSS
BPRINST ASIRERE—ZE, FEHIA,

MT1422024FE5 6 HANEILIRE Vv &, FMAER T S ASELESIEE
HESH, WpREs). FalBE. yHKERFR, UEkR TR

DeepSeek v < @)

B &ERHAFE v A

(BEER, IBERNRMEERENN)
WHER:

(WecaneE) &5, AR, RRRRKHANMAA, RE=ESH
AR EIEATRE. RABEEREREE . RARCIHNEE KRR EIMH
LARM—ESZT T EELREEFECRKE— 1, BRTELIHEH
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DeepSeek-R1-Zero average length per response during training
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Figure 3 | The average response length of DeepSeek-R1-Zero on the training set during the RL
process. DeepSeek-R1-Zero naturally learns to solve reasoning tasks with more thinking time.

ment throughout the training process. This improvement is not the result of external adjustments
but rather an intrinsic development within the model. DeepSeek-R1-Zero naturally acquires the
ability to solve increasingly complex reasoning tasks by leveraging extended test-time compu-
tation. This computation ranges from generating hundreds to thousands of reasoning tokens,
allowing the model to explore and refine its thought processes in greater depth.

One of the most remarkable aspects of this self-evolution is the emergence of sophisticated
behaviors as the test-time computation increases. Behaviors such as reflection—where the model
revisits and reevaluates its previous steps—and the exploration of alternative approaches to
problem-solving arise spontaneously. These behaviors are not explicitly programmed but instead
emerge as a result of the model’s interaction with the reinforcement learning environment. This
spontaneous development significantly enhances DeepSeek-R1-Zero's reasoning capabilities,
enabling it to tackle more challenging tasks with greater efficiency and accuracy.

Aha Moment of DeepSeek-R1-Zero A particularly intriguing phenomenon observed during
the training of DeepSeek-R1-Zero is the occurrence of an “aha moment”. This moment, as
illustrated in Table [} occurs in an intermediate version of the model. During this phase,
DeepSeek-R1-Zero learns to allocate more thinking time to a problem by reevaluating its initial
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CHAT COMPOSER BUG FINDER + @ $ python generate_sample_data.py EBRNBES—RiIEk:

jarviswu@wujialindeMacBook-Pro yolo % python generate
zsh: command not found: python $ source venv/bin/activate && python train.py

jarviswu@wujialindeMacBook-Pro yolo % ——data dataset/data.yaml ——batch 8 ——imgsz

AT —Mpython EF yolovs M— MR EE S St e
IERIE . FAIRERZ macbook, &H gpu, WMiXREER BRBEEARMUFEPHRPython, LLRINSEMEHINFE:

cpu HEEHK, _ train: New cache created: /Users/jarviswu/developer/cu
B-SourTe Vemi/hin/Bctavate &g pyLoon val: Scanning /Users/jarviswu/developer/cursor/yolo/da
generate_sample_data.py val: New cache created: /Users/jarviswu/developer/curs

Plotting labels to runs/train/exp/labels.jpg...

BELRHREIERT —1TEERNYOLOVSIIS4&IE, 88T ?%ﬁgg?f_iaundeMaCBOOK_Pm o g envand optimizer: 'optimizer=auto' found, ignoring '1r0=0.01"
A4 ERIRIEE... ', 'lr@' and 'momentum' automatically...
BEEERTR! s :
\ I, 100 A optimizer: AdamW(1r=0.002, momentum=0.9) with paramete
{5 : BEMAVENMKEIE - RIE%: 20 KEE ), 63 bias(decay=0.0)
(venv) jarviswu@wujialindeMacBook-Pro yolo % Image sizes 416 train, 416 val
2. DNGRIE, XSS TSHEE Using 0 dataloader workers
Logging results to runs/train/exp
a3 - > Al Starting training for 50 epochs...
3. - PR fE B B A KiF7! mAIBEREEEMTE. NERENS: g 9 P
EZREMR{ERACPUIIZ, HRERBPMTATHRML: « 100%iI%E) (% dataset/train/images/ ) Epoch  GPU_mem box_loss cls_loss dfl_los
& L 1/50 06 0.6579 2.026 0.917

o 100M)I&47% (% dataset/train/labels/)

1. BapiMiR&EEE (CPU/GPU) Class Images Instances Box (
« 203KWIFES (% dataset/val/images/) all 20 20 0.0033

n e b N
2. 8B TEENIEHEE (workers=4) . 207 BRIEARE (7 dataset/val/labels/) Epoch GPU_mem box_loss «cls_loss dfl_los
3. 0T E2H4% (patience=50) IEEMRAIAFAIISRE T, SANTHS: 2/50 0G 0.4747 1.062 0.822

python train.py --data dataset/data.yaml —-batch 8 - Cancel (

4. BINERR/NAEE (yolov8n)
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