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0 X#&EEY: OpenAl, Google. FIJEE. DeepSeek

XBRIES LEAROEARE WA L?

Qwen3.5-Plus

MBERESLHE (NLP) ARORABMBWE MRS ANTE: BREX (BEEMARENSKEEN) | EETEHAMAE
(BENLPERAEM) |« ERARGEREWURTFRESUESE.
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FREENLPIUIERZEL “KI 3190 + WA SR RE, BRIREPCESER . AMRENAZM S EATERE—EM.
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- [FEEBE (Alibaba)

o O BXTFIE (Qwen) 7, QwentfREITEFRAEX (W1Hugging Face) RIMR(E, AEARNALGEMRBE
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o IOERAR: SRITAEE (Hunyuan), B&EEANZESNBRESLEREN, REBSHFME. [T EMHFE%WLS.
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« OpenAl
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« Google (DeepMind)
o H#fi: TransformerZRIMGMAIRIZ—, B Gemini RIEEFIBERTHZMIER,
o ZIDEEN: BRIBR, ZIEEWE. FARRSFUNANREESES.
» Meta (Facebook)
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5z : Palantir, KEE

© palantir.net

Services Let's Talk

Our Services

From innovative web solutions and user-centric design and strategy to
Drupal development and maintenance, Palantir offers comprehensive
services to help bring even the most complex digital platform to life.

Solution Delivery UX design and strategy Drupal Continuous Delivery Portfolio

Are you grappling with web modernization, or Do you want to understand your users’ needs Does your existing Drupal website deserve
more attention? We can take care of

maintenance and upgrades while offering

do you need a new platform created from better, or require an accessible interface that

scratch? We can help you design and build. meets compliance requirements? We can

research and design for you proactive consulting on tech strategy to grow

your platform.
Learn more about solution delivery |

Learn more about UX | Learn more about continuous delivery |
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research direction in the field of artificial intelligence
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Vor. Lix. No. 236.] [October, 1950

I-COMPUTING MACHINERY AND
INT ELLI GENCE Alan Turlg Banknote ctmcest =

By A. M. TuriNg

1. The Imitation Game.

I ProPOSE to consider the question, ‘Can machines think ?°

We may hope that machines will eventually compete with men
in all purely intellectual fields. But which are the best ones to
start_with ? Even this is a difficult decision. Many people
think that a very abstract activity, like the playing of chess,
would be best. It can also be maintained that it is best to
provide the machine with the best sense organs that money can
buy, and then teach it to understand and speak English. This

process could follow the normal teaching of a child. Things
would be pointed out and named, etc. Again I do not know
what the right answer is, but I think both approaches should be
tried.

We can only see a short distance ahead, but we can see plenty
there that needs to be done.

QJ ‘f’(i-] L& 8 Y
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A.M. TURING CENTENARY CELEBRATION WEBCAST

MORE ACM
AWARDS

A.M. TURING AWARD WINNERS BY...

ALPHABETICAL LISTING YEAR OF THE AWARD RESEARCH SUBJECT

A.M TURING AWARD WINNERS: SELECT A RESEARCH SUBJECT:
Barto, Andrew (2024) Analysis & design of algorithms Artificial intelligence
Bengio, Yoshua (2018) Compilers Computer architecture CI’yptOgI‘aphy & security Databases

Automata theory

g%%ﬁ‘)ﬁ(’aum:) Edward A Graphics Human-computer interaction Communications Numerical computing
1994

_ Operating systems Programming languages
Hinton, Geoffrey E (2018) . .
e Theoretical computer science

Programming methodology & software engineering Verification of hardware & software

McCarthy, John (1971) Machine learning Hardware-software system design

Minsky, Marvin (1969)
Newell, Allen (1975)
Pearl, Judea (2011)

Reddy, Dabbala Rajagopal
("Raj") (1994)

Simon, Herbert ("Herb")

dnsom - op )\Igﬁ §Dﬁ1jZE'JISAi7%3% %EP B SNLPEEHTRH

Sutton, Richard (2024)

Valiant, Leslie Gabriel https://amturing.acm.org/byvsubject.cfm?cat=11

(2010)
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g ':F'iﬁk REMEPRARKBA RATHM: 20254208 F 26
45 B e TR LN TR+ 1730 I E

E4& (2025) 115

A HIGR. EETARB, HSREHE. SEHBEYH:

AN N TR 173, I LRSS ST AT 2R ERM S, EREAREAFENEN, (kA ik
BOERAEF= R RRBIRBE, MR RAVE. BREE. A0 ZHERATTMERLSIES, TREWTFER.

— RMERER

DA b E A apt e ECRAENTE S, ERERSn A RES, BRUARNFONLREBA, ok ERELE
KEFEE kRS MRS ASNS, BRI REAR. LRk, TPtz 2, DR, ™. #Hk.
A E. 2IREFFTRAER, WAL ATEE 73, HIl—HBEmME. FreoRE R Frbdss. Btk ke,
IMREEE RIS, ek NRIEEANTERLRER, Bk hEAREE K.

F|202748, RELHANTEMESORE ST ZHRERME, Fr— RS HAN. BaEAE NG KRE70%, BREEFTZO M WA
PREHK, NLTEREEAINAE P REHPENEE, NTERITREFRR A . 2120304, REANTERE2TRERTELE,
F—REREL I BREARSE DL R HE90% , BREATT M ARE L LRI EEW KR, #HESEAREEMSSRIEE. 520354, RE
2T H NE AT AL & LRI B, WA LI & 1 LI B J1323%

https://www.gov.cn/zhengce/content/202508/content 7037861.htm
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(—) “ANLE R+ BIAROR

LnER 2 LB R . INPRIRE N TR RSB BRI, " MOB "B KRR 2 LR . IR A KRR BN A, HESh
FERIRHITT & I ER R R BOER R TH R, ITET Bt ER R R 2RISR ESE NP AR K. RN T
PR TIMER , #ESh SRR E LR

2 RSN SAR KRR BE SR T #ESI N T RIS ROAR 2 TR, P — A bR AR, ME"MBIN"E A%
HIFEARINY, RSB AR BB . SR LT R TRACESH#E MA, M A TEREEYHIE. BTRE. HARBIERE
(6G) SFGURBATHFEICIHT, LUBTHIRHIE SR ST R B R de sty LUK BA) L FH 75 oR 22 5 | R B 8 S o

3RIHE AR PHEPI T . T AL SR AR ST R AN RIS R, RRELE W\ T R AR B B A S p
WIRALIEN, RPT R E R IRAFFFRN T X AN ISARAIT . AT T R E DG A E P, SRR
R EHIBAR, REANTEREFERAR,
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(=) “ANTERE+ KR

LR R IRAEF AR LA SUA SRR N TR R SR AR W RRES, #s L eBRE IR
&, BiMEGE T WBGET R, TFRERIS PR = AR K = L L SR T FEEH. KRR RRRAERAR. FMARS AR, Mg E—HK
BRI TR EET N TE RN RIRAEML, WEESFRLEX, AR AR LS.

2HEH T 2 BRE AR, Hh T SRRERK, MRATERERH Pk 47 ke B8RPty H. &h
RI+ERNTERRSF EHE, #ISTWERELSTERHNLERAR MR TVRAEQIR R, KIL R R GRS, #HET LAt
PEEERRETHIE , hNGRE G BERICEC. #E AN TR A TR RICANTEREE T HECR B AR, 898 Tk RSEH)
BRI E RRPATRE T

3ROV BRI . IR A TR RIS B AMARQIHT, SFPiE. FESR VIR RN M. KITERERAIL. Kk
FTAHL RIS NFERER &, R RLAAIN T TR, K. #&H. /FLEaeT, BIERILKRE-Falt. BaebE
o A\ TR A E . X JESF SN A, W BK REETHA = 28 B TR

4 B HTHR 55 Mk 5 SR T AR o R AR 55 Ml MBS = TR FA) EL IR D R 55 1o 5 RE K sl R R AR 55 75 it PR BT, SRR S5 b
R BT LR RRIBAMRS 5 N LIRSS EHIFEN. R FE. &Rl W5, B dE. YR, ARSI, #3hH—KR
B BRI IZNM
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(2) “ALE R+ HR R

LInRIRSS MGz, HEEEE) WEEFENERRS LA, xR, RS ERIFEANE, RITREE R
BEEMRSHND . NSRRI RS B, RISUR. R KB Yl Hif7. FF8. EESAERS B, HREARER. 1
VeI B NGRR3R 55 TH e W 5%t

2EEFTRIHTNLA. ML TR, BEERTMAES, RORBERNBEE. ANTERFUREMK. &Yl
A BRERE. FRFRSEH AP RLE, TE U REENERL IR, MRA TS TTH. R RT. WEHE.
FRItLEE S EORBLE R M eIHT, WEE R MBS,
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(M) “ NI AE+” RAEAEAL

LRI E AN RER) TAETT 3o BR8N\ T BRAE I HT b DRI BE A4 4t b 077 T BIPE T . $RZ A LB IR FO 8 Y 2 R 2R A B A
A, HEFRBRERAEFFR TS, HEFN IR PEREERMYM. KOZFHTRATE R, BrRANLTERE
(EURETREUR e R0 YATE D P11 i NG e 9 A s = S i - e e A g AN 1 Y A 4 e

2HEATHEE BRI BALERBMARFTEAEER. 2R, QFEetE. FRBUSE AU RB TR, #
BE NNFHRER N E B RTINS, RSB E R, RRBAFRER, RHEBF AT WEREREAHERL I
A, HIITFRTAERE. REEFEENEEF . SRR RPN TERHAIR FHR.

BATERA MR IF AT . R ANTEZRRAKPERERB T, ARSI TEREREST . #REHE. BRIRSEY

RN, KSR E T R S5 BE TR . SN T REE S A= S0 RE . AR S S SR ILE RAE A, F
HN L& aeM B BI/E 3 2 BA AU TR AR R SAE N A, RS ke 780 BN TR REX VR ANPRR R B R 3¢
EHEER. HEERE@SFTHNEREN, HRANLERE T E T Lo RN N, BIREREAREZRE LS.
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() “ANTEBE+ IRHRE N

LIRS IBE NI BT B . A FPHE s i BUEE R SO RE LT, 3RE [ — U R L & SR BT AL R B 5 1R
B, RIS KT IR AT ARG 1 SAIE, SIS R E. RATFRA LRSS . ZeRZAF
HEPEN TR RRFERST S A, FTERMERATR E3RIIRS . SRE BB RS Hissl. Mt N T8 REER 2R L0 IR
R TE SR, RIS 5 IR 55 A0 S K

24TIEEIRH L TG HR . MR RN HFAAN FEISANES AL 20HA R, MmA TERER
PHEFEE BIRBIRER ARREWE. HSRREHETHAMA, RIS, BETE. BERE. R, Ha3R
& TAEAKE, HE5RN A L RE4E MG E R 2 RE 1. INRAESI N T REIAE 28 2 a)Ia 3, ik f5 BRHEIR A B33
Al R e AL BEFEE T

3L P EASBENES . 72 KM — AL RaME L= HEERKT, B EERMARE. SRR
Ke W T EYFSRRAESHERAGSMEEBT RS, #IATE RIS NP A, AP EFeRT, #3)
HIE R R D ] A M TR AR
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(R) “ALERE+ 2R E1E

LE N TS ELE. MATEREDERARBERAI 5, TEP BfE. Zoo. HHIA TR R T il
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BReRE B, MR EFES SRR RER, RSN,

2N TEREEIRIGEAR . RREG EEANTERESRIGE P LEEREEN, REVESE) 22 500HER, JLFE X}
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Winningthe Race

AMERICA'S
AIACTION PLAN

JULY 2025
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Google

Noam Sequence-to-  pyblishes

Chomsky ALPAC sequence seminal

publishes discredits Pre-trained  learning & work Pre-trained

seminalwork  the promise word the encoder- “Attention language

“Syntactic of machine Late 1980s > 2000 embeddings decoder isAllYou models (e.g.,

Structures” translation e (Word2Vec)  architecture Need"” BERT, GPT) 2019 > Today

, Statistical Approach & First i : Large Language Models [LLMs)
1957 1966 Network Architectures 2013 2014 2017 2018 fge Languag

(@) | I (@) I.\ I I I I "

@) @) | —@) () 25 N e m
1950 > Mid 1980s 1985 1989 1997 EarIy 2000s > 2018 2019 2020 2021 2022 2023
Early Days & Rule-Based Recurrent  Hidden “Long . . RoBERTa, DeBERTa, GPTMeo FlanT5, LLaMa,
A ro a cﬁ es Neural Markov Short-Term ze:p Leka Lng & the Rise of Neural BART, T5, TO,GPT-3 PaLM, Bard, GPT-4,

PP ' Networks  Models Memory” etworks GPT-2 BLOOM, Claude
{RMNs) (HMMs) for (LSTM) ChatGPT
speech enhanced

recognition RNN models
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NLPAESHER

Tokenization

Named entity
recognition (NER)

Part-of-speech
tagging

Lemmatization/
Stemming

Word sense
disambiguation

Keyword extraction

Constituency parsing

Semantic labeling

Dependency parsing

Coreference parsing

Sentiment analysis

Intent detection

Topic classification

Fake news detection

Email classification

Customer feedback
analysis

Generative text
modeling

Machine translation

Summarization

Personalized dialogue
systems

Report generation

Question answering

(QA)

Semantic textual
similarity

Natural language
inference (NLI)

Relation extraction

University of Chinese Academy of Sciences

33



Tokenization

Named entity
recognition (NER)

Part-of-speech
tagging

Lemmatization/
Stemming

Word sense
disambiguation

Keyword extraction
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1. Tokenization

Tokenization@NLPRVERTES, IE—BESHNXAFI W95, B55E)

DN —TZE/RFERY WLE. BiE. /. RS |,
tokeng¥igi&, Token@NLP{EFHRFITERIT

“Tokenization is essential in NLP! ”

i

S/ INN

“Tokenization” “is” “essential” “in’

HOPBYTTRIRAN

35



‘f’(i] 4?7? W«’Lf?

rsity of Chinese Academy of Sciei

1. Tokenization

1.78%1 FE Tokenization
18 fu FE Tokenization@ s BNV Dial A, Bl2iE XX AiziRia;Cwordsi#iTt . Flal:

1 The quick brown fox jumps over the lazy dog

2.

3. Ja%ifETokenized4s

4

5 'The', 'quick', 'brown', 'fox', 'jumps', 'over', 'the', 'lazy', 'dog'

WERPXXAE, NEEZRREHEBROINEELHEEI S WEXRANENEE. & EEREFHITID. 5
an:

HEILTR. f Wi/ B/ Hases fEE o TV R T FRIR T
Ak ETokenized&E R : ,ﬂﬂ/ -i}ﬁ/ B(Jm/ gg%z/ }_I_Ei/ o rj/ j:E;'fa/ ﬁ/ ﬂ:/ T/
o

R, CER, ', CER

uT W N
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1. Tokenization

2. 2R HiE Tokenization

FRINLE Tokenization XA D Bl &R/ FFET, BIBTFRAEMNA—TEMAYtoken, Fa0:
Hello, world!

FHIETokenized&ER:

ur h W N

FAFALE TokenizationfE P X P2 RF XA RRE RN FHITYISD .

1. HEWIZER,

2.

3. FFAIETokenizedss

4,

5. ['¥®', 'E', '%', 'mz', 'F', "B, ']
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1. Tokenization

3.subword#i JE Tokenization

subword#iE Tokenization/t FlAfIEMF R E ZE, BEXEDEIRN FRIEMNFRZEFIE (subwords) ER
token, & MAYsubword Tokenization/5 % & #EByte Pair Encoding (BPE). WordPieceZ, XLt/ 35 @IT 45t XA EiE
HF IR, BopEM—MoiEia8, sERERNIIRERIE (00V) [afl, ENFREF—EMNIENTEM,

1. helloworld =L

RixZIBPERRIZ%E, ERNFEEHEBSMNTRE:

1. h, e, 1, o, w, r, d, hel, low, wor, orld L
Fia i fE Tokenized 44
1. ['hel', "low', 'orld'] =k

X8, “helloworld”# )3 A =113 hel”, “low”, “orld”, XLH{ZFHPLININSNFHHE., XM AR
BERLIEARAIELC (0 “helloworld”F AR ERIESRE) , XIRE T —EREXER (%ﬂéﬁéﬁ_ﬂ%ﬁﬁﬂﬁﬁﬁﬁﬁﬁ) o 38



1. Tokenization

3.subword#i JE Tokenization

subword#i & TokenizationT F1EMEMFHRE Z B, ERXARDEIRNT TRIENFRZENFiE (subwords) fEH
token, & JHIsubword Tokenization/5 & & 3EByte Pair Encoding (BPE). WordPieceZk, XL/ L BIE ST XAEIES
NFEIER, BopE—MWoiaiail, gERaRNNARERIE (00V) [, BERFRE—EMNIEXTEME,

EF XA, subword#iE Tokenization[@#F Z4F XA 7 B 9T T IX FHEE Z BRI F1a{F Jotoken, N

1. HEXRIZER —
RIZEZEEBPERARIISZG, £RNFIEEHB A TERE:

1. %, 8, X, Iz, ¥, R, EER, ¥R L2
Fia K fE Tokenized 4%

1. ['®', 'BW%', 'I2', "¥R'] =L

39
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2. Named Entity Recognition (8 & L{A1251)

CElin AR L’JZ E RSB ETTM b

5]
pis
Ll:

4R A% Hh 42
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3. Part-of-speech Tagging (18M#RE)

B/r Z/v BRIBS/n ANE/V? n?

Zig(n). BYENF(t). AFmE(s). BN, Fua(m), Eid(a). Xalia(b).
). shalv). Eaiaa). R&miz) o 8hd(d). Mmidle). EEc). B
13(u), EE). KiFle) .  BAFE0). BB, JFE(). BFR(). Bl
Bo(h). B ok, BROQ). IFERFNX). IRRFSw)
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4. Lemmatization / stemming

15] 12X 1 iZIAR R

Stemming Lemmatization

change change
changer changerj§§
Stemming— ization—

g Chang Changes/Lemmatlzatlon Change

changes

changed changed

changing [changing

42
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5. Word Sense Disambiguation (18 \ 38 )

ER Iping gud)

of ZR—BNE, WETHNALEENRE (32250 H)

- BR: EERTEREEY
- BR: ERFR2F

- BR: BE008ERERASEE ﬁf.]zozl_q_lzf] . ﬁéi&*{*'rhe Information & ﬁ T —4Hr iR

+ BR: DR (BFEPENAR) FAS

3 e 2 ABTEEHEREYELRIMNOES, Kk FERERNE
R — 2 £ b 5 IR 64 & S F T i %,

+ BR: PH19SEDHKN BREBREXASLE
+ FR: MinecraftiiRRIRMAN R

« R BERRERE

- BR: 2007EFFRAELE

. BR: WY (REP) DAY '5].'5]’&_‘26‘]%‘{*‘ ,&)Iléﬁ$*‘ e EROY S T 9}5], A& ¥
' :: :;mm ) 7R & SR BLE PO, KA HIGAE X a9 4k

: HR: 20105 2EEERY ﬁlﬂ_ &%Iﬁ% E] ’ {L\:lk'i*u;‘g]' %%&igﬂﬂ%%m%i&ﬁ

« BR: R (NTPAX) PRy ﬂ;‘j o

- HBR: BN (KR! INHRR) PHISRAS
+ HR: 220ERENEN EEASRE

+ HR: 2005FPERUAPERM HEOEE

+ BR: 2008FIEARNZHRLERNOES

. BR: ¥R (LAERAC) SHMBER }iﬂk:ﬁ{ﬁ)‘}&%,]\/\jhﬁlé_%jﬂgeilgé‘] AR «_-**» : 2w7 _i
- ¥MR: H%R(Gogio)RIBRH ”;]305 Eé‘é‘%—:‘ﬂﬁ %@iﬂk, @P*Jﬂ’l’kﬂk'fﬂ‘l*ﬁﬁio ** a*ty

+ R WEEAEMFTR
+ BR: 2205 HRNPEALRU EENEE
+ BR: 2018FHRBPEALRM LENOESE

+ BR: 2020FPIEEARM HARMES 4o
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6. Keyword Extraction

KB ENEE R

Al 45§ keyword SREFIA ALEEE keyword A 4L keyword {SRANISTE, 1BHE, XF
REFEGIRZ. 55 AR kewod ZH%, NSHARSORSIESRNEE, ASEH 45
eyword WUT. Al B keyword MUTHAMIKBRALIGE S5 teyword (URIRNET]
5, FEBEATTLIEE S keyword SHTKNGETIE, BETIRE, WA, EAUSH—EA

}3

£

X)K

AAJEE 5ERk keyword HYESS, BIANERRKS. CIIMET HIT keyword IHIE,

53

i}
i

Xigia: Fehk; 4%pk; AIEEE; #1T, SRk
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Constituency parsing

Semantic labeling

Dependency parsing

Coreference parsing




1. Constituency parsing (9

(. %
ezt University of Chinese Academy of Sciences
J AN
), D

S
/\ -
n PP VP DET VERB ADVP ‘
% /\ There 1S DET NOUN ADP ADV
b p np v ou ’ ‘ ‘ /\ ’
| / \ | no asbestos in PRON NOUN now
v u n EBFR T At ’ |
‘ our products

RE| B FE

46
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2. semantic labeling (Y #13F)

IP
Arg0 VP
NP-SBJ ArgM-TMP Argl VP
%7 ADVP-TMP PP Sup NP-OBJ
police /\
EfE P NP VV ArgM-MNR Rel
now ’ ‘ ‘
NN NN #47 ADJP NN
toward ‘ ‘ conduct ‘ ‘
E J&7 B G P&
accident cause thorough investigation

”The police are conducting a thorough investigation of the cause of the accident.” 47
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Sentiment analysis

Intent detection

Topic classification

Fake news detection

Email classification

Customer feedback
analysis

YaTRR T

University of Chinese Academy of Sciences




. Sentiment analysis (IFEDHT)

\N 7
® o

My experience
so far has been
fantastic!

Your support team
Is useless

The product is
ok | guess

POSITIVE NEGATIVE

51



2. Intent Detection (EEIRAI)

| would like to withdraw
money

| need some cash

Please sent money to
John

Give some $ to my
homie Michael

Gib monies, plox

INTENT Money_withdraw

DETECTION
MODEL

&

>

Money_transfer

& TN TRRT

o g University of Chinese Academy of Sciences
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Classification
Systems
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University of Chinese Academy of Sciences

Generative text
modeling

Machine translation

Summarization

Personalized dialogue
systems

Report generation

Question answering

(QA)
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1. Generative Text Modeling (SZAHXRN)

It rains a lot in the @

Al




2. Machine Translation (M25&01F)

H=SBhEMTA ?
Source: ¥ &® BH &FE T — &X® P

Target: I read a book on Sunday

56



3. Summarization

2

Natural Language
Processing

Natural language processing (NLP) is a
subfield of linguistics, computer science, and
artificial intelligence concerned with the
interactions between computers and human
language, in particular how to program
computers to process and analyze large
amounts of natural language data. The result is
a computer capable of "understanding” the
contents of documents, including the
contextual nuances of the language within
them. The technology can then accurately
extract information and insights contained in
the documents as well as categorize and
organize the documents themselves.

Summary

summarize(text, 0.6) ) .

Natural

Language
Processing

Natural language processing (NLP) is

a subfield of linguistics, computer
science, and artificial intelligence
concerned with the interactions
between computers and human
language, in particular how to
program computers to process and
analyze large amounts of natural
language data.

University of Chinese Academy of Sciences
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4. Dialogue Systems (YWiE)

=i v FEAHEA FEOLHERA -
iR ER

Q Voged

28 EEE 2 XHEE

WEEEITRFE?
o, wastssens @

O RAIBFEXRE"WAESITRIFE"

REABITEI ]
8 wu et
]

EENADPROTE, 3 BT Q 1. BEEITRIFS ~
BT, AESTHN,
EFHApPRMTE, RI"RET
BETR, RIEEEHEN,
ﬁ 7M. RBIE

2. PEITRFE v
3. MIBRITER e
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. Question Answering ([O&)

Question:
What is the capital
of Germany?

Context:

The capital of Germany is the
city state of [Jagil It is the seat
of the President of Germany, ...

59
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Semantic textual
similarity

Natural language
inference (NLI)

Relation extraction
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1. Semantic Textual Similarity (E\XYAB{UE)

Source Sentence

(ANSRE

IRELF

Bz 1 —1ER

R BIAF 05

R 715

61



2. Natural Language Inference (SKZISzEg)

Premise Relation Hypothesis

A turtle danced. - A turtle moved.
turtle contradicts linguist

Every reptile danced. neutral A turtle ate.
Some turtles walk. contradicts No turtles move.

James Byron Dean refused to James Dean didn’t dance
move without blue jeans. without pants.

Mitsubishi Motors Corp’s new contradicts Mitsubishi’s sales rose 46
vehicle sales in the US fell 46 percent.
percent in June.

62
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3. Relation Extraction (K<&HIHEY)

Apple Inc. is a technology company founded by Steve Jobs, Steve
Wozniak and Ronald Wayne. Its current CEO is Tim Cook. Apple is

well known for its product iPhone.

Steve Wozniak

63



NLPAESHER

Tokenization

Named entity
recognition (NER)

Part-of-speech
tagging

Lemmatization/
Stemming

Word sense
disambiguation

Keyword extraction

Constituency parsing

Semantic labeling

Dependency parsing

Coreference parsing

Sentiment analysis

Intent detection

Topic classification

Fake news detection

Email classification

Customer feedback
analysis

Generative text
modeling

Machine translation

Summarization

Personalized dialogue
systems

Report generation

Question answering

(QA)

Semantic textual
similarity

Natural language
inference (NLI)

Relation extraction

University of Chinese Academy of Sciences
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BE=MEA! (Language Model)

=

0 GBS SRR IEE

seE AN
ftbfi R4
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BE=SEA (Language Model)

d EEREIN T

BE—E
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W N —TFRER

Tlya Sutskever (co-founder of OpenAl) :
TN R—Magem-REIERVIERE, RS
—AKURIR, ARE—PURR: “BR
BRIEENERD, tMHNEFE o

I'd like to




EMIEIBSIR
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Fregiwyw, ..w,_1 w,)

WiWy ...Wy_1 Wy IWAW> ... W, _ —
p( 12 n—1 WniIWiWa n 1) FTBCI(W1W2 ---Wn—l)

Freq (FB—1ER) =9
Freq (BRBE—13FE) =10
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G + DIRYXERIE

Freq(wy_1wy)
p(W1W2 e Wno1 Wn|W1W2 ---Wn—l) ~ p(Wn—lwnlwn—l) — Freq(w )
Tl Bi-Gram Model n-i

Freq (BBE—1¥R) =9

Freq (-H—_;é =200 Freq (BE—E) =10
p (R|EE—I¥E_) =090

Freq () =1000
p (B|¥E_) =0.20

71



G + DIRYXERIE

P(WiWy . Wy Wy lWiwy oWy ) = p(Wy oWy Wy |WhoWy 1) =

Tri-Gram Model

Freqg (—EER =100
Freq (—1 ) =400
p (B|—¥_) =025

FreCI(Wn—ZWn—lwn)

Freq(wyp_,wn_1)

Freq (BBE—1¥R) =9
Freq (BB—13) =10
p (R|EE—I¥E_) =090

Freq (GERR) =200
Freq (3E) =1000
p (B|¥_) =0.20
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- N-Gram Model: NgkX, FNIRETDELSE

Yy —TF_ EIWI|1E\

AR—TF__ | &

SRR —TF__ i
SERARIIADR—TF__

= IS RIBIEZID] -

i)
i)
i)
i)
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1 N-Gram Model:

5 F x & ma @
AEX 28 BAE MBWH WA SWE FE B2 - IH -~
TIRIES »
4 ABE R ) PR >
FF) (HE: shou) BATHEM FIEER »
i, EMAREEK, BEFEBANN sge=
U, ERZRIE. HS|REE
FHE (FR) . MRNGSMEE[ 153129 1,480,000,000 542 (029 1) |
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4 \\\
150000000 ¢ 148000000
100000000
50000000

0

: ESRPRN A,

NEEA,

5 “UWpR—F X & @ Q
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FIRIES
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AUME—NF ROEAEIERFEISE Fa4R
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TUFERBE, LRBEE LR, 5
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v

MM BBHLSME, © Reddit +4
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IR~

EBBRENF" NEFIMIEFREOLEIA, BEAREXN., BHS5%

BF v

— I FENER,

RIS “BRRHILME

Freq(wiwy ...w,,_1 Wy,)

Freq(wiwy ...w,,_1)
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théﬁ]j_lﬂ = Eé

=

o

= NELA
IyEE
Il—% B Additive smoothing

S
H{EM4 B Interpolation-Jelinek-Mercer smoothing

IR

RGood-Turing smoothing

\ ——

« [ENRYBKatz smoothing

Witten-Bell smoothing
BB 8 Absolute discounting smoothing

« Kneser-Ney smoothing
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NFTAHES IR

JRR2: ZCRENSE

Google “RBBRFN" X & @ Q

A =E BFR WY EWm Wa #wE ES2- IR~

FRRIES »
Taobao.com NI 4
https://www.taobao.com > list » product > % B KRF AR >
==
Top 100143% B B R FH BRER

BEBINERER T EBARFMEXNI78TE MR, MERTMRBAS.
. SEHRF.

#EIZY 2,000 FLER (014 B)

g BE

https://www.douyin.com > search » B&/E*EAARALY...

SR EE B RALIDF I
BRBEBARINTD. BRBESERINFNFNESBRERGRABLBBERNBHLFH
WMFDUMBRNSFINEBRREBERENUMEEERENLY .. 76
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E’ chu:fﬁé .

2. A Neural Model

The training set is a sequence wy ---wr of words w; € V, where the vocabulary V is a large but
finite set. The objective is to learn a good model f(wy,--- ,wy_n11) = P(w;|w/™!), in the sense that
it gives high out-of-sample likelihood. Below, we report the geometric average of 1/ lﬁ(wt|w"1_1 :
also known as perplexity, which is also the exponential of the average negative log-likelihood. The

only constraint on the model is that for any choice of w’l_1 : El‘;'l (I,Wi—1,++ yWi_ns1) = 1, with
f > 0. By the product of these conditional probabilities, one obtains a model of the joint probability

of sequences of words.
: //—¢WQM%

/f(ith—la” ) 7Wt—n—|-1) — g(i,C(Wt—l),' e 7C(wt—n—|—l))
i B N EATERES

Bengio, Yoshua, et al. “A neural probabilistic language model”’. Journal of machine learning research 3.Feb (2003)
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A neural probabilistic language model
Y Bengio, R Ducharme, P Vincent, C Jauvin - Journal of machine learning ..., 2003 - jmir.org

.. A goal of statistical language modeling is to learn the joint probability function of sequences
of words in a language. This is intrinsically difficult because of the curse of dimensionality: a ...

Y R D9 EIE  WoIERE:[12936 | H%EXE  Fid 65 MEA 9

Bengio, Yoshua, et al. "A neural probabilistic language model." Journal of machine learning research
3.Feb (2003): 1137-1155.

LB - AFHE oc FRs FRSC (351E: Yoshua Bengio, 19643 B5R"—) 2—%&mn
SATENRYR, BEEATHZNENRESIAENARmaa2sY ghe
hEZWIELB2MRE=ER0] ReLUCHEE NS, MESISFIRASITEN
RIS AT EY RIBUS AR SIS FI/R S S B RS T,

& B 5730 B - SRS T E—ReiRiE 2018 EME R, URSMIIERESLIAE
B, X AR “ABR” M SRE R g v elelholinzins] 79
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‘Godfather of AI’ becomes first
person to hit one million citations

The milestone makes machine-learning trailblazer Yoshua Bengio the most cited
researcher on Google Scholar.

By Davide Castelvecchi
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i-th output = P(w; = i| context)

softmax
(eoe X0 (XX D)
7 ~
/ / . \
4 V4 most computatlon here \
/ / \
1 1 \
1 1 \
1 I 1
,' ! tanh '
. “ Coeoeo . . ®0) I'
\N= /) ]
(1) FomiEIEaE N /
. . 1 /
(distributed feature vectors) | v o
[0.8480, -0.4750, -0.1357, 0.4134] ['0-483\2, -1.4191, 0.62383, 0.0977]

C(Wrt—n+ S C(wi—2) C(wi1)

shared parameters
across words

index for w;_, 11 index for w;_» index for w;_;
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05)=0.075

) WRHhIVHIERE

(dlstrlbuted feature vectors)
[0.8480, -0.4750, -0.1357, O 4134] [-0. 4832 -1.4191, 0.62383, 0.0977]
~ C(Wt 2)

~
----------

index for w;_, 11
iA
=)

C(W,« 1)

-
---------------------------------

shared parameters
across words

index for w;_,
-0
/\

index for w;_;
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E|3 Q-LD = %FJ

£8...— 0.075
zthoutput_zg\I #)

= l context

(3) HEiHEMERIERIAN &P 8ERYiA

J ('7} | ga---_/ \$)—0.000065
o(# | £5...—R3F)=0.000011 VTN ) (5 | £8...— R 3F)=0.000001

3 (eoo (X0 e )
(2) LML T 7 i N
matrix C whose row i is the feature vector C(i) for word i. The function g may be implemented by a

feed-forward or recurrent neural network or another parametrized function, with parameters w. The

overall parameter setis 6 = (C,w).
Training is achieved by looking for 0 that maximizes the training corpus penalized log-likelihood:

1
iaﬁj\ﬁ L= ?Elogf(wtawt—la'” awt—n+1;6)+R(e)a
(distributed fée

where R(0) is a regularization term. For example, in our experiments, R is a weight decay penalty
s Cwis)  Cwir)\ _[0.0887,0.0405, -0.1081, -0.2165]

-------------------------------------------

shared parameters
across words

index for w;_, 11 index for w;_» index for w;_;
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The main result is that significantly better results can be obtained when using the neural net-
work, in comparison with the best of the n-grams, with a test perplexity difference of about 24% on
Brown and about 8% on AP News, when taking the MLP versus the n-gram that worked best on the
validation set. The table also suggests that the neural network was able to take advantage of more

1
P(wl,wQ,...,

N
Perplexity(W) = v ) = H P(w;|wy, ..., wi_1)
WN i=1

MLP9 5 100 | 30 | no no 175 280 | 276
NNLM { MLP10 5 100 | 30 | no | yes 265 | 252
Del. Int. 3 31 352 | 336
- Kneser-Ney back-off | 3 334 | 323
Kneser-Ney back-off | 4 332 | 321
. Kneser-Ney back-off | 5 332 | 321
Tr1-Gram 4 (a6 based back-off | 3 | 150 348 | 334
class-based back-off | 3 | 200 354 | 340

| class-based back-off | 3 | 500 326 | 312 84




YA TRRT

University of Chinese Academy of Sciences

Fig: Biological Neuron
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i-th output = P(w; = i| context)

softmax
( X ) .- 000 )
X
. \
most| computation here \
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1
tanh !

. oo ) |

1

1

/
’
’
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4
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C(Wt_2) C( -
CXE (00 ---0 ]
S Matrix C
shared parameters
across words
index for w;_, 11 index for w;_» index for w;_;
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GPT-1:
GPT-2:
GPT-3:
GTP-4:

SnvibiA Snvibia

L1724, EiESEFER1AEABRIBookCorpus, 25(21F

15(2&8, BUEN40GBHYWebText

1750285, HIREIECC(4TF(ZiT)+WebText2(1904Zi5)+Book Corpus(670{Zi5)+Wiki(30{Zi3)
1-1.7T51{28# .
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A Brief History of LLMs

2017 2018 2018 2019 2019 2020 2021 2022 2022 2023 2023 2024 2024 2024 2025

JUN JUN OCT FEB OCT MAY SEP MAR NOV FEB MAR MAR APR DEC JAN
GPT FLAN LLaMA LLaMA-3.1
405B
BERT | GPT-3.5 OpenAl-ol
GPT-2 InstrutGPT GFIS DeepSeek-V3
J GPT- I
Transformers GPT-3 ChatGPT DeepSeek-R1
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ANEsRE (LLM) EFPXEK

BASBRENINE—RFN, BRAMOISVIFANRER, HACKRNBIE, MRENFREBEHBAE, NOEBMEERZ ORE IR
¥, BEMETERFRIENRS, BREXNOBLEEASZENKEHEZHE, REMALC, —IHES.

GPT-3.5 4K/16K tokens (1token=1.5-1.8;N=)

GPT-4 Turbo 128K tokens

Claude 3.7 200K tokens

Kimi Chat (B2ZIB@E) 588K tokens

Llama-2 4K/32K/64K tokens

DeepSeek V3 64K tokens (={&I_ II_ IIILE, £71£25F180[0))
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TEXERRS HhER

RIEGD

LT3
BEERSEN
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TAVRE

ot

bk S5k i:351
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https://www.cluebenchmarks.com/static/superclue.html 90
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R

& &z, y AT, BHRE sinz + siny = sin(z + y). K cosz + cosy KIFFE ATREEVE.

EREE: AEAXNBA=ARSRANAXNNEMFKMRITHE, REETIRKRAESARMECos T + cos yi)
BEERE.

o HBW—: Msinz + siny = sin(z + y) #ITHHE
RiIEMmAM/ARsin(A + B) = sin Acos B + cos Asin B, ¥sinz + siny = sin(z + y) &
FaE:

sinz + siny = sinzcosy + coszsiny

« Ysin(*Y) = OR:
WS =nr, n€ Z, Blz+y=2nw, n € Z, P4y = 2nm — z,
By = 2nm — zf Acosz + cos yAJf§:

COS Z + cosy = cos & + cos(2nm — x)

BIEES AR cos(2km — a) = cosa, FJf§cosz + cos(2nm — ) = cosx + cosT =
2cosz,
BR-1<cosz <1, FiA—2 < 2cosz <2, BI-2 < cosz + cosy < 2,
SZAULE=MIER, cosz + cos yWRETBER[-2,2],
FRIX, &:H [-2,2] ]
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e :

from typing import List

def task func(matrix: List[List[int]]) ->
List[List[int]]:

HE—NPmxnWERE, XRTFENET
BWEE, ZEERR-—IMARBHFE
8

“Jevkir” BEmAEMS ER, “WE
B OEMEENTL,

ARREBLEAF W (£, T £,
B ) —AETTR K EREAF W
A48 T

R i N W R S S g
B oy B TTAE AT

XK.
- R BB A AR T R N % — T HE B
(FAEEA. NEEITHIUFHS) o

nmn

BEEE:
from typing import List
def task func(matrix: List[List[int]]) -> List[List[int]]:
if not matrix or not matrix[0]:
return []
m, n = len(matrix), len(matrix[0])
# € SUFT DA 1] AL vk o A B0 0 R A
can_flow_to north = set()
can_flow_to_south = set() return False
if ju[2] <= 0:
return False
for i in range(3):
if ju[i] == 0:
continue
max_amount = math.floor(ju[i] / 2)
res = math.ceil(target / max_amount)
if res > 0:
return True
return False

# TR T B RT DUSR 0 b ok i e B B 3 ey B TE AR

result =]

for i in range(m):

for j in range(n):
if (i, j) in can_flow_to_north and (i, j) in
can_flow_to_south:
result.append([i, j])
return result

University of Chinese Academy of Sciences
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WHKBE, SWRESHERE S, AT DAE S P X i E, KIR R x5 1
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EXEHFEF, BRNSFINFLH, EBEEARMWAMAFEGEY, T KEIRHLE,

SR RATERE] —Fh B E B RIS, WAL IRATERZ B —Fh 8 A& 1Y BRI .
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=, ERRESH
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FNAT AT XXH XX+18 HRES ARetali X

A, &R5R4

LBIAGS A R AT B T RARSNHUSRREREN A, BHARERR—RIIKLIERE, 5

BRI, HESHBIMIRERY, NBRASESBHRARE. 94

Mt REENEPATRAEMRORAS R, REBRDRIET R EMERT15%MNFMIBERERRA



k44

SuperCLUEI 3 3: 12025473 1 fa fh 51

BB A FR B
03-mini(high) OpenAl
DeepSeek-R1 WEERE
Claude 3.7 Sonnet(Extended) Anthropic
GPT-4.5-Preview OpenAl
QwQ-32B Ff B 0
Gemini-2.0-Pro-Exp-02-05 Google
Doubao-1.5-pro-32k-250115 Z4gkzh
hunyuan-turbos-20250226 Jiasi
DeepSeek-R1-Distill-Qwen-32B WHERZE
Qwen-max-latest F] B )

Gemini-2.0-Flash-Thinking-Exp-01-21  Google

https://www.cluebenchmarks.com/static/superclue.html

58y

76.01
70.34
68.02
67.46
66.38
65.35
64.69
62.49
59.94
59.34
59.27

BF
132
94.74
85.96
78.07
67.54

| 88.60

65.79
62.28
47.37
85.85
42.98
83.33

R
HeER
70.00
64.00
59.00
70.00

67.00
70.71

70.00
63.00
62.89

68.00
63.00

(w2
A

88.78
86.94
86.73
79.18
81.84
77.76
76.94
74.49
73.43
76.33
68.16

Bk

Agent
57.14
65.18
56.62
71.88
48.66
64.88
54.46
70.09
36.77
58.48
26.34

iz
A
66.40
39.52
48.92
35.75
29.92
33.60
46.77
41.13
23.18
29.38
33.60

AR
Haifk
79.01
80.41
78.77
80.40
82.27
79.34
77.66
78.88
77.53
80.88
81.16

g University of Chinese Academy of Sciences

95


https://www.cluebenchmarks.com/static/superclue.html

NLPEZA(ES

AER (IBXER)

TR RS Bt
ERANGE (BXEIRE)

At iiEaE

il
il

BRHE (RBEM)
R LTI
w2 (RIBEM)

it (E/ZE)

I

NP
BAERER

i

1. 4ig

2. EhhENIR

3. i)ll¥E

LLM-NLP

4&&5‘

5. Hfth

University of Chinese Academy of Sciences

- RAG/LangChain ({$A3E0)

—‘— GraphRAG

- Agents

2]

e
i
ot

ETRAGHIET [B)ERS

ETZEaEArEREF

96



68 YT RRT

g University of Chinese Academy of Sciences

F/H4E RS2 kit

CMU Natural Language Processing http://demo.clab.cs.cmu.edu/NLP/

MIT Natural Language Processing http://web.mit.edu/6.863/www/fall2012/

Stanford Natural Language Processing https://web.stanford.edu/class/cs224n/

University

Columbia Natural Language Processing http://www.cs.columbia.edu/~cs4705/

University

Princeton Understanding Large Language https://www.cs.princeton.edu/courses/archive/fa
Models 122 /c0s597G/

Amazon Dive into Deep Learning https://d2l.qi/

Westlake Natural Language Processing - A https://westlakenlp.github.io/nlpml/
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— ACL (Association of Computational Linguistics)
— EMNLP ( Conference on Empirical Methods in Natural language Processing)

— NAACL (The North American Chapter of the Association for Computational Linguistics)

- Coling ( International Conference on Computational Linguistics)

— EACL(European Chapter of ACL)
— IJCNLP(International Joint Conference on Natural language Processing)

— SIGIR(SIG Information Retrieval)

— TREC(Text REtrieval Conference)

ERERRIN
- JSCL(EEIHRIEEFREFAREIN)



ANLPEYIME

ADEI

ANLPRIRASE RN T ERG SR

DNLPE/‘J'EEjj (Tagging, Parsing. Classification. Generation. Matching)

A AR IESRES
J Q}Eﬁ_lm mﬂ:ﬁqagélx__l
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A Turing, Alan M. "Computing machinery and intelligence." Creative Computing 6.1 (1980): 44-53.
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