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POSTGRADUATE: Song Sihan

MENTOR: Professor Shen Fu-Rao
ABSTRACT

Named entity recognition is a fundamental task in natural language processing and
plays an important role in many downstream tasks such as information extraction, knowl-
edge graph construction and machine translation. However, named entity recognition
faces many challenges in practical applications, which severely limits its performance.
One of the biggest challenges comes from the scarcity of annotated data. Data is the
foundation of deep learning. Therefore, this paper first focuses on the data level and
studies how to generate high quality and diverse augmented data for named entity recog-
nition tasks, laying the foundation for subsequent work. With the rise of large language
models, in-context learning has become a popular paradigm in the field of natural lan-
guage processing. In the era of large language models, another major challenge facing
named entity recognition is that existing in-context learning methods perform poorly
on it and do not fully utilize the potential of large language models. This paper further
focuses on the application of large language models, aiming at designing an excellent
in-context learning algorithm for named entity recognition tasks. This paper focuses on
the above two challenges and has completed the following work:

1. From the perspective of data, this paper proposes a prompt-based data augmen-
tation algorithm, referred to as ROPDA. RoPDA adds continuous prompt to the gener-
ation model and learns to adapt to downstream data augmentation tasks by only updat-
ing the parameters of prompt vectors. To improve the diversity of augmented samples,
RoPDA performs entity augmentation and context augmentation through multiple fun-

damental augmentation operations to generate label-flipping and label-preserving sam-
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ples. Considering the noise in the augmented samples, RoPDA filters out low-quality
augmented samples with the help of the self-consistency of the model. Experimental
results show that RoOPDA can generate high-quality and high-diversity augmented sam-
ples for named entity recognition, thus laying a good data foundation for subsequent
research.

2. In order to fully exploit the potential of large language models, this paper pro-
poses an in-context learning algorithm based on chain-of-thought and instance selec-
tion for named entity recognition, referred to as CoT'IS-NER. CoTIS-NER explicitly
decomposes the named entity recognition task into three consecutive sub-problems for
multi-step reasoning and improves the comprehensiveness and accuracy of entity pre-
diction by introducing reasoning information from negative samples. In order to select
good demonstration examples for test instances, COTIS-NER first leverages RoPDA to
expand the sample set, and then designs an instance selection strategy that considers
both sentence semantic information and entity information based on the characteristics
of named entity recognition. Experimental results show that CoTIS-NER significantly
improves the performance of large language models on named entity recognition.

3. This paper designs and develops a named entity recognition system based on
the two proposed algorithms. The system can meet the user’s needs for named entity
recognition in many application fields, which is universal and real-time, embodying the

practical application value of our research.

KEYWORDS: Named Entity Recognition; Natural Language Processing; Data Aug-

mentation; In-Context Learning
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A, B (Begin) fRFE—ADLENFFG, T (Inside) RF—ADITARAHREIFRS, O
(Other) HFEARSLMA, RIARNJE TAEMIHE LIRS T, BIOES #4227 BIO #5:
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HORLRE L, BT TR E (End) RIS (Single), ot B m— A Seik g
B, S R UE AR 44 5Lk . B2-1945 H T BIO A1 BIOES #4204
MbR Bl DA BIO ARXAHI, X THAHAAR AL X, RA B-X fl I-X
K a3 BIFRIR RN X B SR LG TR AU R, A 44 SER R 55
WTE SRR N Fh, WARELES DR/ 2X N + 1.

_____________________________________________________

from Los Angeles plans to apply to University of California
BIO: B-PER O B-LOC [-LOC O O O O B-ORG I-ORG I-ORG

BIOES: S-PER O B-LOC E-LIOC O O O O B-ORG I-ORG E-ORG

—_———— e e e —E—_—E—_—E—_—E—_—E—_—E—_—E——_E——_E——_E——_E——_E—E_E—E_E—E_E—E_E——_E——_E—E_E—E—_E——_E——_E——_—E—_——

Kl 2-1 BIO & BIOES bgii i

FEAIRREER R A L SAE T8 85 S B, AFU2 R B A Bl o e — AR 2
PR TC AR L B A SR G5 . o T R peiX — 118, Sohrab 25 PSR 7 B
P ER A, I P A AT REM ISR, TN RS EERY SR A, R S A
SR AL E ISR, AEBEEEAE b, Shen 28 APYR T — AR BE IR B 07
W, E ST PR A R A ok AR RS R, B SR L SR B A A
., EAFES A TR IE S, B 1k D5 P3R4 . L
% J\OUR K NER AT45 BB 38 W HL2s B SEFRAR (MRC) AL45, 1 ekt i i
SRS UL AL N HANE T A, BE)E4 IR MRC 07 2ORRF LR 58
5 EVEATHREL

UL, BT A AR I 2R B AR A AR AOR AT Yan 45 AP7IE
NER {F45 R MU0 B B 1 AR UE 45, A5 BT seq2seq A2 BART!H szt
R HEE LRI S BB A SR F A . Cui 28 AR T — R TR i A
XTI, W EERh S AL QB R, TS e g A A AR
A AR AR i SRR A T ZRTE 5 AR AR AT AN BT T AR
BB, BN R AL RERS A TSR SR 19 5 AU B BAR BOCA R i S84 . Bl
4, 17 ChatGPT Hfg A NER AL55 (I BLAAAT S5 Al A ify SCA, ALl DA%
i HH A SCAR P BT SR DA B R R ok H AR E NER {145 1
FIRT A W], 28R R T 30T R I I3 7s R f TR
TEZAT S LR,



2.1 &4 EARIRR) 11

2.1.2 FIltRiFERER

it =RPNEa= S b o/ & NER o¥ii 0 1] e B - K N A P e o R
FAHEZE ] AR N 2-2F 7R W = 24500 FRAEZR)Z . FRAESR )2 FIAR
)2 o FFAEZRR 2K A B B O P A A ek HAR B A 1) &5 b g )2
MAFEZE RS PO A B R IE SR, A2 SCR P2 1 X 1e) &5 A
AR 2 M DA SRR TG S 0] B ARG L SCAS P2 A i A2

B-PER I-PER O O O B-LOCI-LOCO B-LOCO

*

' N
ITEMRBLE Softmax, CREF, ...
J
p
Y ERALE CNN, LSTM, BERT, GPT, ...
A J
c D
$¥#{F&RRE | Word2Vec, ELMo, BERT embedding, ...
S J

*

Steve Jobs was born in San Francisco, California.

Pl 22 B badi B

REIF FE7T 2 B 2 L2 Word2 Vec ST Glo Vel SN i), {Hix 2417 i 5k 4
SAET, BRI HAA — D EDE RN, ToiEfR—in 2 W ., h gL — )
i, Peters 25 N T R0 LSTMIIg ELMoM7 o] AR |- Scigss
BT AE A BT R . GPTIVRI BERTU A Hiii| 2518 S R R A A 75 B
if#E R (Token Embeddings), A5 AT Br#/R (Segment Embeddings) FI{i
2% (Position Embeddings ) , & [ AAEARME T 5 BiE & RN AES .

REAIE S 2 B OR B TR AE R 2R s, IHH CNNPOL LSTM A1
Transformer 245 4 K BOLAH Y HIZTE UE B, RAIBEE T LT XER
(3 S d . BERE YRR LB 24, ek Y e T 0 0 T K 1
fiBE J7 1) BERT LAY th, iiA NLP rp i B RRAE g #% . SL ik by
Transformer Z5F7ETE SCEFESRER_ Y68 7 8. 35 88K T CNN A1 LSTM,

FREARILE B MLP 4545 Softmax I CRF 4845 HIHEATARAEARID , H3 3L
) R 4 SRR . Softmax J2 4 2 W R F o OS54, ELRAEIF 9t
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fE5h, IR bR R bREE 2 R AERRY, G140 B-Person T AR
I-Country, Softmax EIJF % 4% X — 5 Jf. CRF ilijd2g>] M SHAIKRH 1
FRss 2 IR 2, AIELT Softmax BUf 1 B MAEIRTT .

2.2 FWil&HiESHER

Wi v 7 I HL AR 24, T Transformer ZA4 B TR Z515 S5 EL 280N
NLP S s, 74 R FUEES EBUS T 40 rEae il 349, wiigs
T RO HUBEA TP v ST B S 3R, HEERTA Y NLP U5
T S B RE SRS DA = A R A RIS
TR DA S 2 B - PR A e 51,

A JFIE 12 (AutoRegressive, AR) M Bl I T 4242 B SCAS SR B
— MR AR, SR Transformer ff#RAS45H . AR FUSLAIN 2 GPT %
BRI UIOA9S2 ol I St R SO R R S A — B, R RSN A Ak
J1, ERHERERIREN L TGS, WL ABRAE RS . E i b
B (AutoEncoder, AE) AE T Z5 % 4G SCAR i) B 0EA T BEALIERY , A
S TS0 BT R, R Transformer 143048454 . AE Ry fL %
>4 BERT!URI RoBERTa 45 | i FREMSE FIR MY L 3Cfm B, HIEK [ %
IEE PSS, (FRE AR IR B AT 55 . R IR R0 o5 B S — o 5
T WA SCR-H SR B, L AR A R AR R A,
b o AR IR TS . SRR T AL SR B . AT HES A B B TR A
B/ . AR TR A S AR A P S A 2 BARTU A TSP e )
5IEIF5 (seq2seq) MZEIRMEIT, M FHLAS RIS . T2 R U RS AT 55
o AR SR F RS S AR SR % GPT. BERT Al TS BT
AGE, FETe S HTEE NLP 4508 5408016 #6710 K B3 i

2.2.1 GPT {&#Y

GPT (Generative Pre-trained Transformer) +&55—~3T Transformer Z2 411
PN S EAL, HEOH o2 2s ] — s a5 2R, DUE R &R e
% . GPT 3.7 Transformer fRida 4540 , it 2 2B R E 2K E S 5F
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fit. BYER AL Transformer ZEAG %L, LG HIEALAN LSTM M LE,
B REAE ST O PR SO T A B B MO 2 . GPT SR 1 — b B [ Y DR R
L], XA BERAE T SCA 7 51 R — AN BRI, A S8 5 v R Y
Hiia] . GPT 84 ) ZEAL 4N E2-3 7

Pl 2-3  GPT ixighiy™

GPT Rl T BRI PIB B S . ZERIIBNE, s — 3ok
AU =y, oy, BRI AR R4 ©:

LU) = ) log P(u;|uy, -+ ,u;_;; ),
i

TR B (i A2 BE 8 K HUAE ) SCASTE R 2 ) Bl TR 5 R, 9F
HLAw KB SCAR A IWEE 7 - TERURBT B, £ GPT RYMRRS as 4540 Jo s ey & 1
S5 )2, I TR S ERARC Bk o S8, ARy GPT 1
WNZRBr Bk f5 1) 81 5 FRT 2 2 S MR I IS5 o, SeA 3. 1)
HRGNLAS B

222 BERT f&#!

BERT 2 i Google Al 42 (1) —Fh FiYI 2B S 1%, H 4k Bidirectional
Encoder Representations from Transformers, BERT {14 J2 Transformer 4 il 481 &
M, SEAE SRR GPT AL, BERT (1) R B0 T HX ) T SeRe g
BB, RBWSIRIE =5 i AT 8 P B i 2 A I R SCE S, A 3 AR
SREAT S R E R 5. BERT BB IR G5 & 2-4 77 7R
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Pl 2-4 BERT K15k iyt

BERT [w] A8 IE FYI Z5- R0 B P BT Bell 2R =X, Hpiil e 72 0 5t o
i (Masked Language Model, MLM) I F—4)%iill (Next Sentence Predic-
tion, NSP) PMT45 . MLM {14554 A SCAH 15% () B ia] AT e A i bR
[MASK], ik Loyt i) Binl e il Jit, AT B A 2 ) U] ) S0fE
B TR B SR IT, X 5280 WIS MR B B [ A — 3
Yoo BT EMXAFE, BERT AEFNZRH R T —FRREaR I SR - PeHEad i B
TTE 80% FY IR I i i MR ARic [IMASK], 10% [ 5L N Ee e A AL LR
TN 10% BB I T ORREAE . SR T S F R AL 1) T REIE, BERT 5| AT
—A 0BRSS NSP, T AN P4 1@ e LR . X T4 e —A>4)
T A, TE 50% BTG O T IEBOL T — M) RAEHIES, T35k 50% By LT ik
e T REHLRAE — M FVEN GG, R RER A X R NSPATS5 Hr i Il 2k
A% . NSP AT 55 7] AT IO AS AL 76 4327 ) ) TG R S5 A AE SUAE S, AR SCAS
2. S TR BRI 12 8] K R N 55 P R IS S 5 . BERT
MR B S GPT —3k, FERAU P RINERE AL 0k 2, I N5
FRARIC B AL S A, DARHGE Y TS

fE BERT 58U B> BUTA] 1) e 2R AT 2 FH =IO [F] B iR A ) A
R, WiE BRI A (Token Embeddings) . Bt A (Segment Embeddings) #iI
fii Bk A (Position Embeddings ). Fia A T ST A~ SRRl 115 SUE B, Bk
AH TR A3 SCAR ) F3 80, A E i AN T BRI TE SCA P 91 Hh g o7
fEH, X =R A RS TR R A L5 e 2 .
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2.2.3 T5 #&EAY

2019 SELR A ST A BRI T TS5 B8, H4FR A Transfer Text-To-Text Trans-
former, M2 AAT, WAEPBEEE . SUAN I SOMMR AR A 1 22 B HE D it
HHERHAT 1 BRARIERE, MM R R HIGRE SR — . TS B EA AL
Pt T — A NLP AL S S —HESE, TEIRHESE ki NLP AL S5 30
BISCA” WA, BIARE SCAAE R AT A B SO e i, AT ] DA [R] —
B HAReR % IR AR B Y TP Ay NLP 455 b

TS5 KM T bR Transformer J - & 4514 . AEALHm A P21, A6
BB SR B P8 s BB A Z BRI IR AR, B AR A S g a8
G it %) R BILAR R 4w IR R D RS R DR X i A SCAS B
P T DA DB R SCE R - FEMRRS AR, HTEROER A T B (P 2R
HEES, RAER S R0 SOk, 5350, s HEE N ERieA —
AARUERITETR I BLE] , AL 0 A 2 3 g e 14 i 13 AR g A SCAR R R 15 R
HZ R PIIGRESERAHEL, TS ARAUA AR T BERT Ry E) EF SCHERT)
P, B55 6T GPT HYSCAERURE Sy, BATRGRAE PR R TG E. TS (iR
SR ANIE2-5FTR o

Pl 2-5 TS BoRigiig

WFFE N 5% Common Crawl $8ls #EAT UL 5 2R A5 1 8 T3 30 B A8 3C
A, A ARZ B RS TS BT R 25 . TS BFRIZRAE 552 T BERT 1
DR AT, o ST i A SO oy () BRAR A T R LIS, B 5 o e e
rpRIc, AR L HIh 15%. WE2-687/R, 5 BERT AFEZ, TS5 HA
& B PERIR A RIC A IMASK], M@ F 5 M B IR 1 1 2 5 i e
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By — M ME—RHE I ARIC . 38k, MR as ToRR i gab I A SO, HRRE
WU i R IR B S PE BT, AR AT H AR P SR, AT BRI 2R i)
RS . A INGRIE AR R AR H AR R o RO B 240

Original text

Thank you fef inviting me to your party last week.

Inputs

Thank you <x> me to your party <Y> week.
Targets

<X> for inviting <v> last <z>

Pl 2-6 TS BORIBIIZ R A

TEALBE R HAT S I, O T B R B N AR AT I BARAL 55, 2 eHE A
RO RN — R E TARSF AT, RS PR ISR e, DA
SC-TESCHYRIRAT S5 B, O TS ALE A “ICs anice day”, F528KF “translate
English to German: It's a nice day” fEBIRIMHTA , H ATRKAUIA H ARA SR
U H A “Was fiir ein schoner Tag” o ZHEZL N TN ZRANRORFEAL T — 2l
bR, BT ErA R NLP AT 580 AT AR SCA B SCA RS K, RE TS B
PAHIRACER AT 9 NLP TS5, IF HIUS T ARR LA HPERE .

224 KEGESHEE

2022 4 11 J], OpenAl %7 73T GPT RIIBAI )4 iE XA ChatGPT,
BT B B F B . KB B R I B S BT LR ER T35
f) Transformer i F AR | 3 SUER F3g B SCAS KO EEAT TSR, 5 A
PLM AL, KA TERIA R R34, T HR B0 50 61 75 B A
PEIAE ST . RSS2SR S RORBIE A — KT, KR £ R B I
BURE Ty TBLAE I WE SR AR/ INBURZR R A (R A R AR = 2 e i
SO R 5 DAY PLM 5 A X . KRR R B A1 4 AL
HFEBAE (1) LR - RBAE BN B A 52 R ol R 72, T
FHAT SRR (2) FEOMBE: X TR WL RIHAE S, KRR DAYE A 1]
TR T REEAE 254645 (3) ZAP B : ORI AT DU A (145 40 A ]
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TEHUE R MR e 8, HR A B RE . ORI T B RE ) AR OB A A% i
HARE S AT S5 FRRIL T2 NI PERE, TEF 2145 Bt Rl Ak
T, AR . SO R R R A

WEWAER, PR RN T2 A, Hobim ™ I AR GPT %
JEH LLaMA 5. GPT ZK s i OpenAl JF % () 5T Transformer figfith i) B [l
ITiES AR @35 GPT-319 | ChatGPT 1 GPT-4P81%% . 2020 4F % i) GPT-3 4
175B S50, #) 12N E — A KBHL, GPT-3 1k JEHLI T AR B 2 1
TWIEE S, B) ETF3C#IikE S, ChatGPT J& 2022 4F 11 H & AhfET GPT-3.5
AR ARABEAY B L T 1RO IR RE S e T T4k, FE-5 H P B3k vh 2 2
SR AE Sy, REREHE I PR S A . GPT-4 2 — 2SR, Al pA
R BRSO A, FEPESOR I, 2 Bl GPT 0% e IR
LLaMA - OL2 i Meta &7 (0 FFI5IE S HAU4E A, HAE Transformer fffid 2
B FHEET TS84k, 2023 4F, Meta &1l LLaMA-2 Chat F70 {i i 1B
PR HOX IR RE S AT T 04, 2 H AT IR — . 29T
13T LLaMA BERIIEATH0R , BF%& T Alpacal®l. Vicunal®21 &5 Jgia

23 R’EFI

W% BERT. GPT STl 455 B pEe ST U240 1 | SR 5 400
M54 B A R TN Z5- SO k. et B0 Rm A BT S
HAE R IEAT TS, MR SO SR 2 T FE i SRR, b
JETE T WEAE 55 BBl b 6 R T4 45 1) ) A R Bl 0 T 1 20 0 S B £
(0 T B ok 0 < A |2/ 7 N s A g 6 2 S 6 T
BT IFRERAR TS, I ATE RIS EBUS T BRI . B
VAU 2 1o R B T 53 5 B A S OR A L B A & R I R TS5,
T RWHES 5 HONGT 45 2 B S BRI, Tovkse & RN ghsm A4
BHIRES . BEAN, RAE ORISR T 58 4 W B B R B B s, (B T
(AT E W45 5 I AT 55, DR TR MR 2 (9 it , AT BBl A A A
WA R TN, BHHE.

Wi GPT-3 [, #ma:>] (prompt learning ) JE A T AMTIHIL,
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THING . S T I YRR T — Ry NLP JusX. 4734 s
i R ISR R AT 55 (0 A K L e A ok E AR Sl NIMRE TR R TiFAT
55— W ZAE 55 B, SR TR (prompt) HGE—TE. R —
TIH G AR TR AR5 S BN SAE 55 Z (A BRS04, AT AT DAY Bl 2 o -3t
HRATLSS, PASREABIIPERE; o5 — 5 AT 2B eI gri S B A i 5 A A
SR, AR DR AR S B R 2 TR -

PAZ IO SROABY, R Za 5 R S~ B R AR -

L ARSI - 5 S > th B AT S A B R S prompr () B PR EK
A TAE, P AR [x] B A SO TIE SE, Al IMASK] T
A B SR SO o WS S A A SCAS x RAEFEIZAABR L, B2 X7 = £ o (X) o
T RERMES T, — DI RRIBAE BT fpromp(X) = "[x]. Ttis a
[MASK] movie.". B, XfF Ik ASCA x="1 love this movie", £ il
MR BT 5, 155 x'="T love this movie. It is a [MASK] movie.";

2. BRATRIRG e X ] BRI AR A TR], I RE A BR 45 TR WS A [
W25, 2 1 A0 2 AR IE A ) 86, 0wl PAE SR it 3 -
V ={"good" : 1,"bad" : 0,"excellent" : 1,"horrible" : 0,--};

30 10 RF X" A BTG E S EA, SBR Vo TE [MASK] (i
SR B R A BRR] AR TEAR 2 1] S R R 5 B iRl Ak Ry o3 A 45

7N 2 B ST 5 7= W 1 w11 7 R T PR g w1 v /9N R 1[0 e
PR sE eI TR, ik Al O T3 AR BRI SRR A T e s -

PN A AR DR BOTIE G R E AT 5 RSB, MisE T H L 55
(oPERE. BUEHRR B H A E I =02 T 3h i G4 . Brown 25 A1 F-3)
BT B SR R AT 5 . B 5 PR 45 PR AT S5 o Schick 25 A0+ 3t
A3 FERN AT SCAS L AT 55 (R DR AR 2 S BB AP AT 1 0 SO - TR .
B G R T B E TS RN, Hod ARy EBERT, I BT
HFURAER UK, B SEERETTO0 T AP e, T
T HMAER BT IR . A B4 IR AT A S B R AR A IE SRR . B
HI R RV SE Y SCAR AT (tokens) , T EESEAR 75 W2 0 5 AL A 25 8] P Y ]

=] [
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S WFE A T8 BT B 1y R 8 R R R . Wallace 28 71351 T
— BB T | A B R R RN, il AU B iR R S A ARE, AR
FATPAf & PLM A& U7 H5 B ARBTG5 o A SERE B, Shin 28 NOSHE T
AutoPrompt, B e IR/ AL PE IR AT 55 F A BlS fH T e 55 BRI
SRREAS, R BB P I R IR IR AR b s rR O i), FEZ R R AT
55 LAREBLL 7R R PERE . B TR R A B R R ORI S s B AR AT
1, (2R B /R BRI PE A ] R EAR LB AR o R SR T IR BUA 1 b
THERRE SO — AU ks, BB S R B AT S5 VR RR R e s . X
FIORE SCAT DA 5 B0y s o6 1, A4 S i R0, 8 D 1) SCal e ofe A T v
1O BRI AR 0 AR U Ry SCAR A AT 45 5 R P T 5 A
K E AR AT, BN, Gao % NUOEREAREE OB AR A 5 BT RN
P, RS B TS B E S e 4R 1 .

BRI BUESZ IR H AR S HVEREIZ Y, JCIEA R A i r b R AT
fidk, It HEABRIMARGEM:, AR Bk T AE S Bt AR IR T
AT R B ER R R L R R, — R A TR Ly F i R, Li %
NPT prefix-tuning, K— R HVREE FAESS (W IES W BRI F] PLM &2
BRI, FIRORRE PLM SRS, il S A 4 R SRR R 1 . P-
tuning”> U ASCEE A A2 0 RT YZRI SESE ) B, 5 ELYE S 1 B () 96 A 2 ]
ER), AT RIgR, H A ESHACRIR FASOE L . o 7 R E SRR
AIfRRENE, Passigan 25 NIV 2 ) BEHAR R M A SRV GO SRR SR .
SR AL, SRR ) AT DA E s S gt A it By
BEmNGREN:, BRI TR ES . SR, EER RS R
—HES SR, AR N R R

24 ETFXE3

ST SRR A AR ] ATE — R A N AT 55 Aol S I PEREMURFERCR
TS S AR B AR U7 Horp bR SCs S R AR S T R — I
ELAE S, HA 3OS E B RE F I8 T MBS B0R, 5 PR E Rk
AFIRR BORRRAS B A58 110 B ARTE S AL BRGTUSpr 4, R



20 % —F ik ITAE

S E T BN (1) AR BEAT RO, N AR
HAPTHEPHRAZORAG (2) ANSCERRISH, TR TR . K
BOTFEMN, B SCEAIAER A RENE, HAR IR 2O TR BT, T4
K, FXHER BT RIS T I LB N BURKE A BET R B g . A

ARSI LR A4

2.4.1 ErmEigit

HRFE AR S BT, AR5 48 B AR Bl 2B . R
BT BTE S — MR R 7 SRR A7 fo 7 B
BT R FAL IS 162, PO B ) x; FIESE v, S AP
BRI EA BB A (HRAE— S 2R R HE B AT 55 b, (Gl TR
INBIR BTN x; By WA Dy o S OFEERR T R READR B
BBAT 535 4 1A d B . Honovich S NVR B, e 4 52 JLASE R s B 5
T, KA DA A BV RUR B T4 464 . Zhou %5 ANt ghifm TR
Jili (Automatic Prompt Engineer) 47 H g -5, H oM LLM 4
IR 7N, IS A R v R A R o e R s A G SR R s, AN
AR IIAE . Pryzant % AR EF SORBE IO R AL T :, AERF AR
i3 LLM P2 T s SCA B, SR BB IHR /R o

JUE RIS H AR S AL BRI h R I T e tEmy ey, (2 erelles
HEFR2 R R VRS S A AT 45 AR B R ks
8], WP Gife Ha e A B AR Y 7 SORSETH B I S IR B RE Ty, AT
B R AR RE VA TR A

RRYEGE

AT HRTIE IR ST J e AT 55 RIOPERE, Wei 28 NP9 Y4 i T R e
(Chain-of-Thought, CoT) f. BLEFERS AR AR A — R S BT 1E) B 24
EEMELTE, HIEAh <A — HIEEE - fl > AE T EGEHER AR
AR, W <A - il >, BZEREARVHRAS — AN IR —
2P R BRI TR R, TS 2 A B e 45 58, AT DA 4



24 EFLFT] 21

THRAAL W PERE .

PAR AL B R SCHR /R BN X 4y, CoT ml A% A EREA CoT FlZD AR
CoT. Kojima 25 \B*VEH, e A i in— MR 45 4 “Let’s think step
by step” , KAEAU W] DABLEF MO PAAT TAEAS 4R HERE . /DAEA CoT FREEANT
S AN P R BRIV R R . FESSPRR R, DREAR CoT 119 RE
WEMN T BREA CoT, {HiE N T 95 CoT #EWFE Sy, IF HITT 5F 554 Xk
FAL R AT 55 A TR AN LT A, Zhang % AR T
Auto-CoT 3K H Zh i 75 /"Bl . Auto-CoT B JeRFRis & v i M gE A 383, I
MAFAFE PR A R R, BEFS 8 A U AEAR CoT Sy H AR i
P

JEAGE) CoT 2 H AR TE & ik vh 4R D BRI BE X g . R 2B X
T CoT ARG E5h AR, P CoT #A hFA%IE (Program-of-Thought,
PoT 181 btk (Tree-of-Thought, ToT )87 881F1 4k (Graph-of-Thought, GoT )90,
XS 1) R AR S5 ) REA 1 s S A g e S % e ) BE g, AT o — 2B SR TS Y
AOHERRPERE . 1H S B — S ) ETE T HOR AT 45ME, CoT % e [ HE 2D TR ) 5t
AT REAE TC I I ALI A B B BIREC T A P2 AN IE B B AR R 2
R — R SO Tl R A . BRI s, 4R THE M CoT it
FrE MR BE . Wang 28 N2 Tl (1 — SOPEARID e, DA B i
HAASE AR A 3R B AR AT SR o 2 SRS i ST A AR AL 8 PP R At — L AR AL Y HE 2
MRS, MRSk AR N R AR . TR |, Li %
N3V 5 08 R 22 AN R St — A B B AR R, RIS — NI ok
PEAH B AR LA, B S AT A 2SS 3 R A5 58 . Weng 5 A\ 1 1
IR SETHERBE ), WAL TE: (1) AimHER . X2 e i ie st
FEoRHFE; (2) SmBeiik: i 55 AR 25 P F T 45 R T R A i 2 56 1
e 8, IR BORH IR B KA THET -

XA 25 1) V) R B4 oK AR T RE R A BR A, PRI — 207 VA R IR A3 i =X
HARTHERIRE 7. Zhou % N\PPHEH TR FIFZ427R (Least-to-Most Prompting)
T B SR , O S REUAELZE 7 8 S I i — AR SR R 1 )R, 4R
JEARARDCEAT, T B 2 i) 1 10 R A5 Bl e i J 1) 1 100 f. Dua 45
NPT 52 28l AR R AL ARt T — AN TR R i 1A, I
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ERIE, ARSI, AEERRLEER.

B CoT 157 B\ 28 NS AR HEFRAT 45 JE 3 T2 1 NLP R li#AT45 7. Ma
4 NPTV ) CoT S5 M/ REA 36 RIMBUT 55, 1 S SO o LA i T e
1155 FIHR G A AR A A, 485 46 I IE 37 o A SRR v DA
1796 A4REL. Wang % \POUR A T BB 4E4E (SumCoT) |, S1EHE S ABIALZ
P AR . SumCoT 1 55 5 Tl SR R AR AR AN SR H R B Lo
[ TCE, B JSRHR I TC R4 MR R 1 PR Sy T B A, DA R4
FIRH % . He 25 ACTBFS T4 CoT JITHLEEIF T, AROBIRTH T B IERE.
Zhang % NP1 T 2125 COT, FHLBEANE S BISMA—APIB BAESE F , %
HE SR T o PN 2 22 A 18, T3 0 AW £ JEL ST R SRR A ol i R 2
HIREST, THIRLISE.

2.4.2 RHhEREFE

WFFE R, AR RG], TR S0 BYPERE AT ATEREA LK - 21 ks
ANZEHFZ BBl o 7B E nl VAR S, — S AL 55 FonlH i i
P AR I [ E s BB, 55— 2R SR AE 7 B 2531 DA 00 A ) B ke
FH R AERRPIES.

Zhang % NIV BUR B 26 T AN CoT Al i s, ISR 1
BT ZREVER R BRSNS . 1 e R P R 2 AR, IRIE N
TR PP AR . Diao % AR T BT AR E
PEEE R R E RS, 8 I e LA o AN E PR s B A s D 1 B A
s tE, MR FHEILRE 7. Su 28 AU T — 5L T P 0 e PR VAR T 35
Vote-K, PAREREZHEAL . A RRIER S BIEATARE, RORBAR T 7R 3es 2 idn
TERAS o X AR AT 55 3 T /R B S A Y 7 VR AR, (H2 X T4 Bk
MEAEBIRL, ZRPIRGTEREARRIER, AMIERE] T F 3C# T B3R

AT E S T UM Ry AR 91 5 S B R I £ - Liw 2 AP0
R SRR L, RS I UREASTE SRR K A B TR SOURBIREDS 3%
RTHERE . EEER 1, Ye 5 AUV AR 5 B 28k BR i B2 B 7 91 e
i BErk . Ma 25 IOV R A oA DPAG A A7 B 1 A 000 R 22, R BRAIE T T
e SAL S VERBZ MY AR, MERR i 22 B/ AT T K AR BRI HR IR 5



25 AEN 23

Wu % NPT BRGEIO A R, Hi T — A e B PR P (0 BT BEA - o
Fek s U B m T K AR B, FREYURERI 2R Bl 6, DAGE/INE
FEas(a) s B S dse/ MR K R R BT & BEATHER , DAREUR IR 4 A . L
AT, TR 7S B A MR 22 A s Bl % v R S B B84 b8, R BT
) I PEREA S L

{7 7R BITESR 7% T AN [ /s WY [R] A 2 %6 ICL A BB R R 52
Lu % \USTBSE T ICL (/R BT U8 , HRHR I T — Rl JC P o Fi
PR PG AN A s I o A58 G A 5 A 2 PP R T A 2 — S PP P
5, B BN 4R EURERR S R R U I -

PR R B SORPIE BRI TARARZ SR I R I 807151
SEAT A FRAT S5 AT, H NER SN0 i1 963 Fay s € IR A B3] 0 AT
%, AR A FHIE LA THAT S . 100X — 8T, Wang % NP2 T —
P T BRI R ORI AT Bl AR ZR S, EE AT B9 5 YA T BB e ol — 4>
NER 73R, A BEARE) Bir g2, L, dnfh NER AL 53S0 &
(7R BRI 2 — A MR R 1Y [ A

2.5 AXEING

AREEFRANT A T a4 SN BB F R Snaa I BT 3G~ 1Y
FHRFNH . EENE T v SRR BIE 55 WA G DA S gy =, Il it 1
AL S5 TR AP S s 2 . it S 45 [l B 1 BT Transformer 4544 1 15031
S E B, NENA T BRE SRR, RIPRES Kk A
TR TS SEABR i T X LA BB AR R W W5 - e, A4
TRBER PR B SC AT, IR S T USRS BT R R B X w4
H BT ] .






g ETHiEEE e AR ER 5
H]ix

F

1]
1l

AREFE T — PR T SRR RS 51 53 (Robust Prompt-based
Data Augmentation, RoPDA), B7ERfins SRR GIES AR TR . S
PGSR SCAS, MY FEAREREA LR, FR s IR 22 I A2 A P fE

3.1 RN

RIE S 2 AE H AR S AL BRI A I ] AR S T LA R =4 ma =
AL VTR Iy RS IR AR A T L O e R R R
TERSCH T VAR B R R 2 > A 2R By PRARRAS SOMURAAIE , AT 2 A 2R P E R
#EftE. U BERT M1 GPT SR HUll 2k i8S B 5 KPR AR T BRI ghoxt ity
EARERRATTK, (BRI R 2 B R E N N PS5 . DFFERI, Bt
BN T DARESAR THA B2 ST B ROV

i EAIR B B ARTE T B P ) — DAL S5, FEE R IR S5
Z USRS T 3T Z R, L WA IS TR R . AR
AR G BRI, JCHGRIRAE, At m R AR i
F T R A 7 e ORI AR 5 ), X 2L U rh AR U 08 B (Y
BE DA SRR AN 210 WX . A B i R ™ SR 1 NER {55 15X 2845
EPROTERE . BEAL, FERAIRIIAR, BIRRAAAY_ BT S0 T B ) (AR R
2o TR R I Al AEF T2 2], Jo e KB s i it R X RS 2 AT
. 2 —RINPFFVRERIA, L S0 T TR R Bl e+ U 78
PREREA SR BB NTE DU T, T BETCYA R R e a7 B e g 2] &3 Y R 7
B, AT FEOBR PR AR . Wu 2 NPT seib s R, Bl AR



- FEF A TR RS L ERIRIRA R

FEABCH 3G, BN SCeE ) BE M RIS TE . R T DA R X R 2510 -
Jeie e AR R M MR T b R RN, PR e A S AR A 2 )
TINS5 B PERERR - E

W i 1 A REAS A MU R AR I R A SR AT T, R IR
EREEMZAEER BARA T 2o B HLIN 77 YA M T SCEA R SR 38 4 I
SCAR AR B, T AR OSSO T, SR AT B A, (R T RES T AE
AR, I H S Bl o i SR S SR MAR A — 2. BEETIZRE SRR )
AT, BFTEE I AR R A B SR KA A i RE g e A S 5 etk . Zhou 2%
NV P B i A 1 5 52 BERT SRt SCA ) SE AR HEAT 3 A A, AT
RTH LR B B — LIl i (1] seq2seq FEMIIINZhTE T RLAR A A
s SO O TR AR SRR 2 PR L . FEAE IS PR
PEAE M. BT A% &, AT AME ARSI, 5B T Bl 2 S 2
SRKAES), $RI T —MEERER ., AT R H OO 2R s R R A

32 Hikigit

N T A I RoPDA HYSRIABOT B, A% Jokid T RoPDA HEE (A
AR, BSR4 T BRI R A O SR, A s MR AL L L A e 2
Mgk, BIEARAIHESESENS , FRESREEA Y IS AL PR BN . 300, ATy
24 7 A () Mixup A ) NER BRI SR, DATE A S AR

3.2.1 EB{Kifiig

[¥3- 1€/~ T RoPDA SyARYBE IR TAE AR . B g, b T BRI gl S
REAS T 4y 1y AR I SCAS P 2% BATRIRT B S AR, e o) B ] 5 28 20 7 ) 1Y)
WHRIRFR, FERIAAEA L — PP AL BV R AL BN SR 5 2R A A PR FE 5
Wt e R RE S/ 1) BN IN 22 3 90 2 P S TN iy S 2 v, I 2R AR i
LRI TN SR BRI G IIE SR )G, RAAREHRELN
2 B SEAS I SR AR AL 5 B SO A TSRV EHE R, TR J5 Y SR IR
AT GRS B o AR 2 s A . feimaliad H — ik L R g 9k
A SR 22 W P AR o B T SRR AR
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Only France and Britain backed Fischer ’s
proposal.

PLMJRSRE E S
Only [ France | location ] and [ Britain | location ] _
=

backed ’s proposal. TSRS AR R

guwmE 000
IR e a—5
A 5 - ; i3

(57) *ﬁéim LT e 222 2 [

G @ LMK

K 3-1 RoPDA Rk im 4

3.2.2 KEER

MR

A PN R0 o B 2 A S i A i, A SR AR 5 SCAR SR AL A
R TG A W SO A v SR I (O DA S S L, DT DA 8 B B S AR A 2
B TR Y IR SCAS . S T[] SRR IG 5 S 1 SCAS DA BAH B SR AR S, A
SCHRE T b A S A bR 2 A L BB R A AL B 5 5K, R D R SO T SC
A A B B SE RS L — FER R4S PLM. AT S, M TR EM A X =
[x1, X0, =+, X, ], RESCARHZRALSN 1) SEAK e = x; - x; FALH [x; -+ x;]0U)],
Hipr o) Fomtns I W ARIEF B, BIIAR%: 1,=LOC i) H REF BN
“location” . [&3-1H145 H TIZ LR AL BAL BREAE /R TERFREAR A ] PLM 2
B, TR BER R 2R SRR A TIR R AL TRAL BB A o 308 3k i A 2 /5 1 K
PR AR PLM, AR AT DA S S i P AR I 46 SCAS rp A BRI SRR AL, I )
) PR R SR AR 2 2 ) — BOPE 29 SR . FE A IO B B i i B o, B AR
kb2 FEARAEAR B, AT LT S AR SE AR AR 1) — B0k, 40 1 2R UREAR 1Y)
Jite, FFNJESER AL FRAE S5 PR T I T S A R B

BT EGHRRRIREY |25

BERT 2 #5155 I 2R A e 3 e I 52 KR T 4 58 i i SCAS K BE b 20—
BN, XRHIBR G 1A s i 2 Rk o PR AR S e 18] 72 91 B P2 T
B DUISCELRE ) 2 P2 AL RO R 9 . 25 B3 TS AL By SOAA: F R



- FEF A TR RS L ERIRIRA R

g, AERI TS FAE A SR R . A TS BN E Sl 4 2
TR A IR ELH TG B M R T U 4 5 A I
SRR, SEECEE RIS SRR A S A5G Oy Y B R S
HOARIC AR TR, TR O SRR B 55 T, L it &
B 5 SEGT LA, BB DA TS A2 30 SR WA 45 s 2 FR AR . A
W2, R R — R ST, TR Tl 2 Mz I 1
S, BIAEREA KA RO UL F VR IR Ts , S B A A .

KT IR, B R 5] ABANG SRR R,
B B A AR R RO S RIS, BIATI S, BYETE TS BUA
#§4 Transformer JZHRINZ A FTUIGHAOMELE IR . 1085 J IV I AR 61
=010y byl U jRMRIA H, = [y, By, eyl FERSTEG T
BIREABIRL T, 5 7 IR0 B R T DR

Q = [hjl9h125 ”.7hjn]’
K = V = [hjl7h’127 ot 7hjn7pjl7 ot 7p]k]’ (3_1)

head; = Sel f Attention(Q, K, V).

TEGRERE T, DOEH PR I BB, MR TS BRI UG S R0k 4S
XSRS KR D /D 1 7 ORI SRR, AN Rl 1 LA R, i
HBZ AR T UG A v T SSA I R AE, (AR IS R S 28
W RN R SR, B RGBT, 4R A R e R
R, AT BE bl B R R TR AT 55 o A, SUEHHR AN [ R R T
A RFENT S BN AF LR s i, A ML
A PASE I ) —A TS B, SO ORKIAE A IE Ty, i HLR e 1Ayl a2
FE

TEMNZRBT B, 8 5E R AT 4R 2 A s e AL SR R I GRae A A T
LAEALTAL P S T ORUEIIZRE — 2, AFEATH] T TS BOFHIZRE Bl 2k
Jra, BIRENLES BEAERD (random span mask). CHIAFSIE X, BEHLRFEH £ 57
X HIESE I, RSN T RIEN 3, RANRF X 12 20% [ A2 T %
Fo ARFEHOR SR KA R H AR B SR R IS4
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HEIgE

TE A4 LR AT S5, T AR SCAS rp Y B2 15 J 2 A Se Ao R
X053 SR BIALE R SCBE . PAERIBIFSE I, X SE AR b o stk i i oo 20 K1
Xf BN SCHEAT SR A IR, PRI TR B S S A Bl A T B e R e DA B
S SCAS o BRI, AR SCIA N [ RERS BT SCHEA T 958 @ B o e PR R SR 5 0
Jel B BRSO G, A SR B ) B R A R A R SC, T AREZE
R SCARENE ST AIA B Ah, e BT SCH B TR AR Z HEE, B
IR FEEAZ N GRdE , R ) B2 R AR AR

BHEIA X, MHYIHR CLE, - C E,Cpyy, P GAURETCE, E
RSB N TR e, AR T AR ARG R B, X
SERAE B RN SCAS AR SR BB SCBLIEA T e, AT S0 SCAR I S A A
2. TEIATEEIG TR BT, T BT SR AR i AR A TR, AR
8 P X T A 8 53R 488 1 DR R A ST O R N B8 20 EAT RS, B I KPR I 14
SCARTEAINGRIG B TS B DUECRT AR S S AS . [&(3-2J0 1 4 by sl 45 A
MRS B, HA E3-2(a) J7R T EERME SR EAE R T3, K3-2(0) R T
ST DS (Ra R Dy s o7 N B S VR N iRk v g N b o 5 U N ]
MG R 5 B A AT 1 4 -

« Opl: W9 SSRGS L . BEPLIEER SO P i) — SR B, s
PR B 5 R B o bR SCBE TR . SRR AR, T RME % L
PR T SRR, T IEsmSE R Z ek

« Op2: MR RRLE TR FEVLIER SO P i) — DSk B, RSk
RN R R A AT 1, BEISRR IR B JR B3R 2> |
FICBAA TR . AR B AR B SUAR PSSR T, AT AR [
S St A SR T 24 X

 Op3: Hmigrgeths . FEYLERE— 2R B E;, IFLE E; MR THGS I — L0k
RN Ly WIBT AR B AR ETR 3, B RR AR - G E;
< MASK > [< MASK > | O(l,,,,,)] < MASK > C,, | - Z#8AE 10 H bR 2l it
5 AT S A R A3 I IO SCAR P SR 4

« Op4: MRSk, BEPLARE— LR B, IFRHZ SR B S B B



30

Kk

$=F A TRIEE RS L EIRIRR ik

SCBUIEATER, AEBSHSCAER N - Gy Ei <MASK > E; -

3

BAERFIR I B A BT ST R, AR A 1 SCANTE
Ly, 7 S SR S BER B A
 OpS: Wi 1R3¢, FEHLIESSCR P — M RIERT S By ETF3CB, 5%
R SCHATRR RS . AR I TR LR SO, AR T I 2R
BT U R

Op1l:

Op2:

Op3:

Op4:

Op5:

Only [ France | location ] and [ Britain | location ] <MASK>
<MASK> <MASK> proposal.

Only [ France | location ] and [ Britain | location ] <MASK>
[ <MASK> | organization ] <MASK>.

Only [ France | location ] and [ Britain | location ] backed
<MASK> <MASK>'s
proposal.

Only [ France | location ] and [ Britain | location ] <MASK>
proposal.

Only [ France | location ] and [ Britain | location ] <MASK>
’s proposal.

(a) BEFPETRERAE A HERS 7 X

Op1l:

Op2:

Op3:

Op4:

Op5:

Only [ France | location ] and [ Britain | location ] agree to
’s proposal.

Only [ France | location ] and [ Britain | location ] think
[ European Union | organization ] ’s decision is unreasonable.

Only [ France | location ] and [ Britain | location ] backed

and ’s farm proposal.

Only [ France | location ] and [ Britain | location ] agreed to
consider their proposal.

Only [ France | location ] and [ Britain | location ] are not
optimistic about ’s proposal.

(b) BRI AR A B30 50 Kl

Pel 32 S§ui R fin Akl

Opl @FRZ L% B sm B, R SO F A R AH R S B e ik, bt
(Location) — #1%4 (Location) , M4k Z#eM:. Op2-Op4 EnZsflFEH
SRARAE, BT AT R SRS A L B S A DA B Ik S R ke AR e SCAR g S
KRBT AL SRR BE R, Op2 i FEFh S B 1Y) 5 (4 853 A il
MBI 544 Op3 Ff— N IESLARE B A A PR AL A 5244 Op4 &Rk —A
R T S T AE U ARSI . R ARG R, AR A T B T DABAE
RESCAHZERN 1oq BRI AN Ly B SEAR . B3-2F IR T ARZE R
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RN, SR BT, R SO AG SCA I SE AR S 87 51 AUAEBY
TSR BRI, SXPPGs SCARAR T R SRR 1y ORI SRR 1, AT
PABRARTE NER BEHLX I3 1y 1 e, BIREST o ASEE OB SRR 1, ST
PR TP REMLIE BRI B E 1Y . SCIRUERH , NER BLHLR] DALR] AR 2L B A 25
R BRVE 240 . OpS BRI BN SCHlE AT BB AR ORISR BT SCr 2 R
ARSI REA P AT I IYIZRAeREk Z bEp 2 CE 2E

e ixX S8 F A SR B AR AL A 6 AT AP AR SE I 2 FE R R A AR . R, AR
BT X AR T PR ECE G SR I SR - FRifEdgaR (Standard Augmentation,
SA). SLiAFRZ W (Entity Label Change, ELC). SZ{&34/1 (Entity Adding, EA)
FIS M4 (Entity Replacing, ER ) o HcH SRI% e 15 (0 SRS G 82 , X PO
SR AT LA AR S R B s s (S5 —Fh) MR RIAL s (5 =F), 4
JLE) HG SR AR 53 S AR 2 O BR S SRR A RIAR 25 B MG nR P AR 2 . B b SR 1Y)
HARRGR BV AR AN R3- 1005, DRSS sking (ER) Ml B 5eiktT K WY
BT AR S AR A, REEREIAT M — K RIS 58 -5 SR S 4R
HJEPRAT N Q5 B SR . X B K ZOR AT BB R SR %, M
FORPATHRZE DR B BRI SR B, N SRR PAT B SO s AR ) BB B A
RSS2 AR TG . AR OR B DA B bR SO BB B AR IR M 0, AR SCA R
SRRAERRE T AR IR BL R ISR AS S AR S T DA AR I I 2 HEAR Y
WESREE . P AR SRR AR T DA AR XU SRR (), AR AR B B A T DAY
SRR Z P, TR SCESR BRI AT DR T BRSO 2R

A 31 BHasARE  SL AR T R

S5 R AR
SA Opl XM + Op5 XN
ELC Op2 XK + Opl X(M — K) + Op5 XN
EA Op3 XK + Opl X(M — K) + Op5 XN

ER (Op3 + Op4) XK + Opl X(M — K) + Op5 XN

ﬁ _ﬁﬂim\

XS/ N AR R G SRR A DA T AT R, X SRS W] B A A A 5K
RIS S —E 8 B, SRR A R B SR Bt
P RIARTE “location” AU, 1 5Ekx_E LV % ¢ “organization” M, XA



- FEF A TR RS L ERIRIRA R

T 23 R 25 B AR AR IS B R B SR PO i, 32 R AR5 Bl e B &>
U SCAS PSR ZRAY . BIANRE: “location” ZEHUHCA “person” ZEHL, XAE—3K,
RN SUAR PTG SO S KA R A AE AR, TR AR RSORS00 0 i 2 S o A
X 5 SCAS ARG S I R A . RO HEAR S AR B M s A, XA — etk
MIREERSAR, (HORAEAEX A ), SRR A B AUR — S0 ) L S 80
SRR P R R 2 RS, AORMIBAIR T s A E AR R B o Oy TR — ), AR
TR T —MET B2 (self-consistency) Mt IESEIE . %R E ol —
PR ) 5 AL PRI ATL 1 SR AL N R B B i A SCAS, HEE FZSCASR IRy, fife
PR A R T A — BOR R ST AR BE ), WS 0 i S O ) R R
AR AT RS s AR g

[John | person] met with the <MASK> [<MASK> | organization]
<MASK> future of the [Golden Bridge | location].
@ Type2Word

[John | person] met with the president of [NYU | organization]
to discuss the future of the [Golden Bridge | location].

— M[a)$EH5

ﬁ Word2Type

[John | <MASK>] met with the president of [NYU | <MASK>] to
discuss the future of the [Golden Bridge | <MASK> ].

—

Pel 3-3 ALl fERS

WNE3-3f7R , WYt 45 Type2Word il Word2Type Wi ~#ff, #5705
PIANTT Ti] B AR 5 B SO A THE S B2 . Type2Word 53 ML SUA |
FRIAIEA TR, RS SRRt FiA] . Word2Type M@ HER} SE A At
FrEns, FFAR A BRI SRS A . T I X P A 5 R AL B P
SCA FE RS J5 1) SCA R TS AL HE TN, T AR IR 5 Y TS A2l
FLAg SR/ BT SCRISEAR R I [ XL ) HERREE Fy, AT BEAE IR IEREAS 210 FL A
— &t HKTE, Type2Word 5 f) b i I ZR A5 20 L 5 AR 40 i i 2 114 A K d)ss
SRR OB AT RE ST . AERATHESRAEA S, AR Word2Type S H 5T
FEWTHESRAEAS T R A SEAR A SE AR I ELACPR B FHE BT Hh Y S 20 5 1 s A A
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H ) SRR 2R H — BRI AR A o I X A — B R AN TR AR Ui 2 B AT, T
HAEAREWEFRE. @l RN XAET B — SR JERmS, al DAYE md
AR R, KRR R AR

3.2.3 EF Mixup By NER #&8Y5)l|2x

AEAL T AR 7 2R i 44 SEAR IR BT 55 6T @8E, FFfd 1 BERT +
MLP + Softmax Z5H1E R ERIBAL, K@% AT: 55 i AL . SR Ehodis
() — M VA AR A B 5 IR FEA TR &, SR T0H BERT 4. w2
|, RoPDA FVEREHEAE BUbR 2 B FIARSS OR B AR S BLA oA A, oA as:
L AR ] DA O — R s R Bl . Lee & AU RFTERg e, B4
XA R AL A] R 2> S EOSHUERHME S BE UG . T Mixup /2 —FpIEN
EFEAR, AT AP R B 2 AR PERE 38 W] DARR i X0 Mo i sk
I, AT R R AR R M IR AS S IR A REAS HEAT Mixup, PART IR LA
TR SRAEA, 45 NER B8402 {L Ak

BREFAS () # (L), H x FonBdia s, y FairsEny one-hot
7, Mixup 300 SRR A T MR (R B — B A o, iR A
ZH0 A M Beta 437 HREE, B 4 ~ Beta(a, p):

2 =Ax+(1—-Ax,

(3-2)
y=ay+A -1y

T SCARBR 2 B RN, O E AR A SRR S TR G, HIARSOh ik
FEAE 0] B 3R 25 0] P lE T Mixup. BRI, £ BERT BIKSE m )2, FFir%E
RIS FEA B RVZ TR 1 SIEIAFEA R RVZFOR hy T8 EREAEIFoR
h™, SRJEHE W AR AL RN m+ 1 R

W™ = AR+ (1 = Dy, (3-3)

Mixup (/ZH0m M {8, 9, 10} HEEHLRAEATE], HA—> Beta A1 P RELRAEFT
PR AHESE A B AR A [ S B T IR &



” FEF A TR RS L ERIRIRA R

3.3 WS

AT Bk RoPDA (A RUE S 08, Ay E =B fERdn g BT 1 5800
fXFEESE S . S8R s RoPDA B30T H i e Se it Rl a3k, JF BAEfE
TR CBds 0T e Jedb i B S BAA . BUAh, AT T — R B
RS R4S 35 RoOPDA 2 ME BRI 2%

331 XWiZE

HiEs

AR T =4Sk AU . B R B B SER A ) S gE ,
T %A B4 H 1) RoPDA Bkt T A T PG . R 45 T X = R EE DA 43,177
i A ) Wikiann Z0PR4E 0 N41 .

* CoNLLO03!"%). CoNLLO3 ¥ SCHi Bt [ s Bkt i1 o G TE LI 1996 4F:
8 H % 1997 4 8 J M| Hy AL B il 4 n, A5 4 Fhsifk2RAL: PER
(ANFR). LOC (fi'#). ORG (ZH%!) HIMISC (HAth).

« MIT Restaurant!!"7). MIT Restaurant ph % 745088 4 F P0G 2, F047 8
FSEPRZEHL: Price (fi#%). Cuisine (L) Ml Rating (¥7r) 4.

» MIT Moviel'"”). MIT Movie i i § 45084 PB4, A0y 12 Fhsik
KA Genre (JAUA%). Actor (1) A Title (Fr@l) 4.

» Wikiann"%1. Wikiann 35 SORH T 4ER R SCEE, AR 3 Rl ik
PER (A#)). LOC ({ii#) #1ORG (414).

%32 BiEZEHEE

pIGES S SRRRAE YIRS DAL SR
CoNLLO3 FHrlHE 4 14K 3.5K 1.7
MIT Restaurant  4&4E 8 6.9K 1.5K 2.0
MIT Movie L5 12 8.8K 24K 2.2
Wikiann 1 H 3 20K 10K 1.4

EARBIRER GO AR N AE3-2, Hp S AR A R A SR
I B EL



33 xImxbHa 35

X$EL 77 %
AFPHE 5 DL R SEEHEF T HE AR B RoPDA i

* Baseline. Baseline &7 (i ] L 1R Y ZRAEAS R I ZR NER #2244, 1A R AT
(R R

» SDANERP!. SDANER # i} T Z B4 NER 4T:45 1) B ia 9/ 35 (R g B
W%, J& NER {145 H 2 S A B 8o ¥ o

» MELM"!. MELM T 5 i MRS 512 RoBERTa, MR SL AR K
FOMBEAERD R Sk, ATITAE BURT S, 4 Sk 2R

» PromDA). PromDA /2247 NER {45 ¥l rEfe i i Bk —, &
IR T HEESR /R seq2seq PLM, H4 H 1 —FP XU B Bcdla i 5t
JIE, DRSS BB 0 25 AR AR T SOA

* MetaST!'"!. MetaST J2—FhJeitbft) e Wi i, Baiad [ YRkl F A 41
WIARARICEE , F il B 3 R B RE A SRR R A ok Jai /D b e 75 A 25
FIAR 2 .

SCINAH TS

RoPDA 3R J{| T T5-Large 58U /f hy 3 s gl i A2 i Al . 4n3.2. 2705 ik, i)l
iR P DO SR S BT IR, FF RS TS BRI A In 24, B
YIZRR M Adafactor flifbds, FFRF7 T RECH le-3, dtER/MEE N 16, HALY
SRR 3000, A UERFEARITRE K RE R 1, M F1 N WA (1,23}
PEATREBLRAE .

AATHF NER AR5 AP AR AT 55, R A BERT-BASE BLHLU{E Ay T-45L
A, 78 BERT B JGUN N T — A4 2245 2 A Softmax J2 K 58 5 24155 . 114k
NER BRI RE2E ) S8R Se-5, ik K/MEEE N 8. Mixup i) o Al § 4313k
BN 130 F1 5. A THRIE GRS AT, BT SIE SRR R NER 15
5 RoPDA St &M . iy SEIILEA R BEALF R8T T 3k, F3CHn
B SE SR AIX 3 IRSLIR I T YIME . 3.2.27 it 4 FhECHR IR S mE £ 4 A 4
FIANRIZR B REA, oz —RAREORBEEA, JIOP= R bR Rl re AR . S0
HRE S I o SR A S 1 SR A TR A R S R TR AR, AR R LA



2 FEF A TR RS L ERIRIRA R

AR IR3.2.3 R H Y SRS 2E AT Mixup.

N T %k RoPDA AR, AR 70 AE IE 1 USSR AR A AN NI A
RSN AT TR N TR FRRE R NEAR S S, AR B S
QU T PUAS/MEEARERSG : shot-5/10/20/50. 7 shot-K FRSET , MR IIZRSE H
B SRR AUREE K MEASKAE M IIGREE , IR R AR I B AR AR E
ferbo O TR SR/ MEAREREE , SR UESER A R O OROREE - H A5 I
MR/ D—8 VA 4 FRELiRZERL CoNLLO3 Hdlsfe B, 7 shot-50 373
7 200 ZE YNSRI UERE .

S0i 10T JChRC B B 1k NER izl
A FRCEURAE T BARICRURE U B R o BOIGRE S B LM
St YIZ5J5 0 NER #28 M

R TN LM T
i LM Kxf T S5 7,0
X Too #EAT H —Eudugi5-2 7,
i T, R T SR NER B, {02 M,
) My T, WWEEERE, (UREEMRT A, el T,
i T,, F1 T It NER #3808 M,
M, Sxt U FTOhRRSS , U EEEER T  IREA, D H T,
S T, TR, 10 T, A
fHH My T,y U Ty, VBRI AT « ke, ek 7,
i T, T4, T, SERVIGHAIEF] M,
M « MZ
IR\l M

D R AN A R

—
N = O

Tepsic K o &5 B R GUEAR, AR A A2 0] DA 3 R AR
BEo XFHETTIA Y MetaST g 4 B SC it iy B - D Ik —, %IriEH A
TRbMEEdE. i, 7T A, o T RERS ST Bk RoPDA Y%
WESEVE ST, AR — MO AR E BRI T R e, A X SR A
PEAAH B2 NER B B ik . Bk U Ros TR iR . Bk,
ARG T AR R A DT 2T R 3R A NER BRI, A 2L
M, (56 1~617) . BEIEGEH M, R TEFRCERTT EOviRss, I HAURE A
A B AR EE (56 717) o Z 511 RoPDA FEyER AyixX e O hn L
YA TR R (5 847) . &, BEMIRTA I B in s i R 34 [H1 911 25 NER
B (55 1047).
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MR
SR A micro-F1 BRI (h FEEERE . micro-F1 2 it 43 BT R

JE B TR, R I T 4 SRR RS B3 (Precision) HI#{ [B]# (Recall),
HE SR

- zL, T
recision,,,; ., = : 2
micro Z:’[ZI TPI + 2:121 FPI
; ;
Recall g, = <=l 0 (3-4)
e micro = Y TP + " FNi’
i=1 i=1
Fl.. —o. Precision,,;,,, - Recall,;.,,
miero Precision,,;.,, + Recall, .,

micro

Hirp TP, FP' fil EN' 4351327545 i A5 5117 TP (True Positive ) , FP (False Positive)
PAJZ FN (False Negative) %{(H . micro-F1 % [& T £ 25 AR, Sy s 4o
L SE 1A o

3.3.2 XttLSLLg

AFTXS LT RoPDA 55 24 i S5 E ) B 5t SRV AE i 44 SEAA R UIME 55 B

A 43 AAE /ISR IE 3 U A 56 R e T8, DASCRE A TepRic 8t
BN, BAiF T RoPDA [ fIt e PE 1 Al Pk

33 PR R T 2 EMERR AR EIR ARSI LSS R . TRl
M TCARCEIEREOL T, RoPDA SCIL T R E IR RESR T . TEIA /INIBREAR 1Y
WE N, RoPDA 7EA#REE4E FAR 2T SDANER. MELM #l PromDA, Jf
HAER Z B0 00 WA T AN Jo AR 10 5 1 2 B2 ) D v MetaST. 5
Baseline ., RoPDA £ CoONLLO3 |4 T 2.3 ~8.3%, #£ MIT Restaurant [}
BT 0.6~4.8%, 7 MIT Movie 355 T 1.4 ~7.5%. 527 §if) SOTA 7% PromDA
FHEE, RoPDA FEiX = MNE4R F ol 4T T 1.6%. 1.8% F1 0.7%.

330N 2R ER A R 1 TeAR G B B VIR SE B HE AR . X HURE
i B R LI AU RR fy RoPDA™ R [F)FE ) TopmiC B (E @ A0t Tebmic it
FEATEI G5 FR A RoPDA+, 5 RoPDA #lLt, RoPDA* 7E =ANEHEMIALE H 4
BB T 1.9%. 1.7% 1 1.1% - Waese T, 1ok, TEpra EEERE -,
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RoPDA* B AT H i fe S ~F Hi B~ 2] J7 ¥k MetaST. Jy T IR AIRIEA T di
H RS SR R AR IC AR I R, A1 RoPDA* 5 RoPDA+ iEATX] HE
8. AIAF Y, RoPDA* SRZALT RoPDA+, X BHAS T th A A a1 50 304
AN e R RS A I ) A RE SR A T, T A e 2 MR 1Y DA 2
Ra S AT 5 1 18] A R s A A

K 3-3 DB LB BRI LEER

e CoNLLO03 MIT Restaurant MIT Movie
Shot 5 10 20 50 5 10 20 50 5 10 20 50

Baseline 659 73.6 785 828 503 592 66.1 705 680 708 76.0 81.2
SDANER 687 743 794 834 512 598 662 70.7 728 756 78.1 81.8
MELM 67.1 746 781 829 507 60.1 662 704 69.2 713 765 815
PromDA 71.1 782 81.0 842 518 603 667 707 752 764 785 824
RoPDA 741 798 819 851 553 622 67.6 714 755 772 79.8 82.6

MetaST 705 764 79.8 83.6 552 624 68.6 725 717 717 79.0 819
RoPDA+ 72.1 802 843 862 562 627 69.1 728 723 78.0 809 833
RoPDA* 75.0 819 852 864 566 641 695 73.0 759 783 81.6 83.7

N T P4 RoPDA BRI, AT R IR H MUSREAS BRI T 0B AT 1 5K
K. SKIRGPRANR-APR, IR FEREIT, RoPDA fE=RHERHRE L
[FIAR AR SR T R R PERESR TT . MTELT Baseline, RoPDA YE —/Mudladk b7
HFETHT 0.6%. 0.7% 1 0.7%. F35M AT AMEEE, —LE50F Ho 7 YA IE 8 K LA
TRTH s R RS T, Hdn MELM 7E CoNLLO3 Al MIT Restaurant %4/
LT RYR IS ZE L Baseline B A%, X —HR UL C & R £ &G
DU, AR I A 3 VA SO R AL, Xt 3L T RoPDA
AR AN RS KA 1 -

2 3-4 BN IUEE L R AR g X LA R

RS CoNLLO3 MIT Restaurant MIT Movie
Baseline 90.6 79.9 87.6
SDANER 91.1 80.0 87.8
MELM 90.8 79.7 87.6
PromDA 91.1 80.4 88.1
RoPDA 91.2 80.6 88.3

EARSI LA AR 4518 : (1) RoPDA fe/ NIt SIS I 3 it IS Py 6
FNER R E BT TR MR, XA T RoPDA s HUASEE 45 (2) RoPDA
X AR R 2 AR SR A 36 IR I B HESRAE A, XA B RoPDA Y% it
R ATE. A ESEE S0 Hrse Bl T RoPDA Y fL#dE:
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3.3.3 iHRASLLE

AT I — R ST B SRR DA A AP o A e b 1 Sk
S H—Ead P8R Mixup X NER BRIPERER 52, PAS H —Eud 8 Mixup
X R PSR S 1Y B . LU, AR SRR A T S SR 114 TR
BRJa, A R ) LA S R TR R R B R R S RO

TR HR

N TR ERACS RN, AT alRsiRiEse . 3 —SudiE K
Mixup JGHEATSES . Gl AT R3-SR AR, WML IUEE: (1) #
B TS B I SRR T AT SRR T A R R dR & B RE R E T
W, XULHTESEHR R A TR RO A RIS (2) K H—Eud g a1
BEF T FE 0.4%, WIS REEAE &R E Ll IS (R s ae A (3)
Mixup (RS R [FFESEEREA BN T BRINS , X=A 4 RoPDA [
REPCI R 72y vik, RRRL—dIFER S 2L RE TR

% 3-5  shot-20 ThEE b A BB bR i A PE e LE

=R CoNLL03 MIT Restaurant MIT Movie
RoPDA 81.9 67.6 79.8
RS R 80.5 67.1 79.0
B a—8utnE 81.5 67.1 79.5
% Mixup 81.3 67.2 79.4

BTk, AW T H—S0SUEF Mixup X4 Fhi i s SR ms i s 52
AR S P A AP SR 2L B B — SR A R Il 2% NER B3, FFRAERSIR B —2L
1L UEA Mixup B J5 #7550, SCIRETRNRS-6FR. HiE, BERA—2udiEs
20 BE PP SR SRS AR OR — € O PERE NI, b AR SR SR O M BB T PR 5 N B
Bo FRRPESAIRE T SR (ELC) FIscikugmsen (EA) MR TN HERZ
BH] 0.8%, HILZN, Priefr B RIS A PERE N PR/ X PR A & B A SR
FIATHEZESCRISTHECAE, MG T 2, T adhid ik i
TR R X R8T R3-TI B SCRr, WTAE N, fEH —Sudifs, i
S5 PR B SRS DR B T B R EL IR S SRAEAS (74.4% ), TIT =i 28 7 P SRS D 3
5 EZ R R AR
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FO, FE R Mixup X8 T SO 4 52 0 [ T X2 O B SRENES 1) 52
X2 PR A T s AR 1 538 75 11 E 4T Mixup w] PARTS IF NER A2 5 B 05
TRGUHAFE IR Rz ACBE ), AR08 B s B 24T Mixup WA &7 ok
FIFERYEFAL . ZRG A BT AT A 4518 0 B —S0d 8 Mixup ¥ 45 4 Fhig
SR AT S —E B TTHR, - HOE B8 A SR Y D ik B
#:3-6  shot-20 PRYE FEEBR F —BOLIEA Mixup )i fg Flo i sims i E gt (CARSBRT N

My F1 AR )
Ak B SA ELC ER EA | irfgmg
CoNLLO03 0.2 0.8 04 0.6 04
MIT Restaurant 0.3 1.0 03 1.5 0.5
A7 . N Y5t

BIRATSUIE \immovie 02 07 06 04| 03

%:iQME 0.2 0.8 04 038 04

CoNLLO03 0.2 1.3 0.5 09 0.6

. MIT Restaurant 0.1 1.3 0.7 0.8 0.4
PHEMXD - MiTMovie 05 09 12 10| 04

%:ig{ﬁ 03 1.2 0.8 09 0.5

2 37 H—BOL IR v dg Rl an SRS T 1k S i ot O 5 At o dhs LE il

iR SA ELC ER EA
CoNLLO03 782 63.1 575 579
MIT Restaurant 72.8 62.3 555 48.8
MIT Movie 72.1 61.7 577 542
SEIE 744 624 569 53.6

NEIERREERIES

N T VARG SR AR A TTRR AN 18— RS B PSRN 2 B B SR AR A S
PEATSES, SCERE RS T 23-8 0. L [F) i X PURR SRS N, B BRIk 2
B Fi4h, BER ELC SNSRI PERE TR/, MRS R Ho At = b SRt A
RUPERER A TR XRIIAR T Hofh =R s 5ing , ELC /Y sTRAH XA
BRo X2 ELC SEMEAEA: B SRR AN I LA RS, S ECCATE
SRR TR, TSI TR Z MRS .. M2, Y8 ER MIEA B
R T IR SCAS R B SE AR SR PP A1), EL X A A48 A1 A e 184 o A O B S 4 i
SCBURY, AR EE T BRI SR SRR /. B2 FR ER M1 EA X Ff Sy
KT I MPERE IR, XS AR Bl e ai A A 1) 2
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%% 3-8 AFIHERRSRWE AL T TEREXT LE

SA ELC EA ER | CoNLLO3 MIT Restaurant MIT Movie ~F¥9{H
4 4 v 81.0 66.8 79.5 75.8
v v 4 81.3 67.0 79.4 75.9
4 v o/ 81.6 67.9 79.6 76.4
v v o/ 81.7 67.4 79.6 76.2
v v v 7/ 81.9 67.6 79.8 76.4
BSHIRE

TEAE BESRAEARR, AR S R 2% . A7 @ g /e CoNLLO3
Bl e FIbATaens, HOm A WA (R S 8UUE R 1) micro-F1 R & feAE:
SR G . BSE K FoRN MR PATIAR S BRI R0 . SCREER R
B, B K 5 1A ASRAS B AR RE, TR K A93EN, micro-F1 FFET 1.1%.
XL AR B G R AR SAT 2 N, ST 2 e B AL RE I

HSE M FI N 53 BR84SR AT S ARG 58 A TR SO s g, M
FI3-4pa] DARZER, 24 N = 0 If, BISCH T BF SOEsRES, HREE T T 1.2%.
RPN SO E R AN, 2 M ORI N U R E SR
BB AE TR . 24 M FI N M (1,2, 3} hEERLIERRRS, T DASRAS AR AP RE .

ROPDA TE AT S (A8 58 IR AN FEB AR USR8 & B B SCb T B A
Ji, 33X PR AR SCIA SR A AT DA AR B 5 A 5 50 F L S e . Sk
THAEX—fRi, AY57E CoNLLO3 $ladE FibAT 158k, SCmsi RN, &
A ST AN R AR O R SO, FUAE R T 0.8%. Sk Sk 7 [m] i J g A=
J TR SO BB

82.5

82 |

I
81.-__.//.//"“\\,/

80.5 |

80 |

79.5

0 1 2 3 4 {1,2} {1,2,3} {1,2,3,4} {2,3,4}
“@-N M

3-4 Al M, N {fife CoNLLO3 %iii 4l L itpPEfext tb
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3.3.4 SIS

N T B PE RoPDA (4RI Je L, AFTTER3-9 7R T RoPDA
J ) — LR R . RoPDA Fil F I 251 S8 W s KRR e S £ &
IR, A S 5 TR R R ) 24 oA 8 e S 1) 3 S A ARG I S AR 2 R . DA
CoNLLO3 g h iy SeAs M5, “New York” TEIH 415100 T 1 Ay 5 28 7 g 5
R, REE—AFET, (BEARBIT, “New York” 22— NHZEAIR 5Lk,
RF— R ERIERBN . 76 SA S, YIZRIG 118 5 ARALE L B SCHEW A & AR
KL SAT I SRR, 223 T “New York” [ELIES S, HAE T HA LD
B SR “Baltimore Orioles”. 7& ELC 1 ER Sl rf, 455 AP =g A=
W5 BT SCHE SCREG BB AU /K “European” HI “Los Angeles”. 7t EA 5%
H, JE B SR SO TE SCRIZE R, AR JRIR SCAR R IG T — B4 “Boston”,
B4l , ROPDA A4S TSk 2tk B EWIN T LR SCE2 . R399
AR AT AR Y, S48 MIT Restaurant 3 i i SCASBE (A S, (ELIR T AR A
BT R R SRS, RoPDA AT H AR W AR 2 AR 7R 3

4% 3-9 RoPDA AR s Bt il b P Bk f T CoNLLO3, B EsarkH T
MIT Restaurant. JIVFL#S o) & Beih Wi y™ A R e 0k, I T RIZRAIR 0 J Bodha bt fs ™

MR 1 F 3
R b
A [Bonds .I per'son.] came out of \.VedneS('iay ’S game again.st [New York | organization]
in the ninth inning after suffering a mild hamstring strain .
SA [Matt Carpenter | person] was carted out of the game for [Baltimore Orioles |
organization] in the ninth with a mild hamstring strain.
ELC [Federer | person] pulled out of Wednesday’s [European | miscellaneous]
final after suffering back strain.
ER [Robinson Cano | person] left the field of Wednesday’s game in [Los
Angeles | location] with two outs in the ninth after a hard groundout.
EA [Marquez | person] was the [Boston | organization] starting pitcher and left the game

against [New York | organization]in the ninth after suffering a mild hamstring strain.

JESCA  find me a [nice | rating] place to eat that is [not too expensive | price]
SA find me a [nice | rating] place to have dinner that is [ reasonably priced | price]
ELC where is the [ best | rating] place to get [chicken wings | dish]

ER find me some [good | rating] food wﬁ[ parking | amenity] nearby

find me a [nice | rating] place to eat that is [not too expensive | price] and has

EA [ free wifi | amenity] please
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3.4 ZKREING

ARFERR I T AR T RSN I B 9 59K RoPDA, i AAE TS KA
SIS N R, Il R R S HORIE NN i R 58 AT 55
RoPDA Tl 2 # gk 1 X B AR AT 2008 5, ORI AR T U &y
JAU: . ROPDA HYAZ U HAE T Hofd t A AP AT Sl A, X LB 23 S0 5K
PRI T SCHEA TG, A R A R AL FIRR RS OR B BB EEAS . O T HE— 22T
WREAEAR TR, RoPDA SR T —Fh H — U DB, MO XU 3 i ok
WNZR TS B, (L E A ad pE A — S AR BE Sy . 76 NER BRI G fE i, A
FREAPUESE SR AR S AR FEA UEAT Mixup,  DABESOCHPERFAE Y 1 EE UL 65 1)
A N 14z Al RoPDA BRITERE, AT 17— RSN HL S5 TH A L5
ZANHEMERR SR LT LSRR AR R, B IR AR BT RoPDA T4 4%
M, AU H ATt e g se ik, F BAEGE M Jehnic 4L
Pt BN G B T i Se b~ B o > Ok . IR RS IE— 2235k T RoPDA
AR TTERRIA R . e, ANEEA RoPDA AR i3 i Bl b A T R 5
AT, WERRZERRENS ) NER A1 55774 i i B s 2 RE RIS B AR A, ST K
BT ZSAE R R .






T ETLTXEImaALiA
A&

i
=

b EERR T AR T ISR R I B G 5R 5A% RoPDA | REfE A NER {1 5%
AR OR B T i B2 RE R SR AR AR, AT A NER AT 55 T80 i 1 5000 A4 itk A
AFEI] E3F NER AL55 im0 o5 —Hkik . BUA LT SCE I BYEEZAE S L&
A FHETE. AFN NER AR5542 ) T —Fpl T 4k Son ey B S0se ]
‘#y): (Named Entity Recognition based on Chain-of-Thought and Instance Selection,
CoTIS-NER) , %355 T-55 = 7542 ) RoPDA SKEXTHEARLESATY 78, Fifi /5t
2 PR B AP o T A 1 s B R e B AR R R B, PATE A AR
FAZUFE NER 155 99 J7

4.1 TR

WE R BUE SR GE, AT BT 307 T RALBEAS Fh 5 SR8 5 AL BIAT 55
E LB Z —. TR 30 AP BE R I e T URAR Y
BT AR R B, 0T a2 SR 55 R A Bl S

RS SR BOT BFERT AE 51507 2Ok 870 AR BIAE AT 55 b
MOV 1o AR fn A4 SER TR S5 v, RSB IR AN B AR AR A SRS T A
BT RURFE R, R AR RAERAE S . NI, a2 SE AR )
A bR ERARA R S HER A T RS . AR, BUA R BT 3C
BT PV 2 T %A 55 X R LA S ok . 4= 1R T — Al
ChatGPT R AT fir 44 SL AR U 201 . FEMERBIT, RIS E RS HA AL
NIORBIRPAET 3T 177305 |5 ChatGPT ka0 th A i) SCAS A g S 1R S H
R, ZAWSCAHFH) “New York” Jg—> “organization” ZERURYSLIR, fright
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MR ETE ML, Rl il R, “New York” {2 “location” JEAUfY 5L
R, AR—DFARIIRT . H TR RUR REIR AT SCAS RS, FFd i b 2L
V1) T B A R M ) SRR Y B “New York” PSR4 J R H B3 LI
“location” ZEA1. X —f] LGB Sk T DAY | T 308 2 VAR NER AT:55 F
REARE 22 1 — > E 2 i PRl ——oR BB 58 40 1) I RS 2R 1 HE B B Ty S AT HE B 1) 3 A
515 .

e You

Task Description: You are working as a named entity recognition expert and your task is to label a
given text with named entity labels. Your task is to identify and label any named entities present in
the input sentence. The types of hamed entities you need to find out are: person, location,
organization, and miscellaneous. Find all entities in the input sentence.
Note: You must only output these four types of entities: person, location, organization,
miscellaneous. Other types are prohibited!
&R, Input: The directors of Raith Rovers FC invited Jimmy Thomson to resume his former position as
TR A youth team coach .

Output: Raith Rovers FC: organization

Jimmy Thomson: person

Input: Chicago Cubs outfielder Sammy Sosa had the third-longest streak at 304 games, but that

ended earlier this week when he suffered a broken bone in his right hand .

Output: Chicago Cubs: Organization
—  Sammy Sosa: Person

> — Input: Bonds came out of Wednesday 's game against New York in the ninth inning after suffering
EifR bl amild hamstring strain.

Output:
ChatGPT
JRR4EER Bonds: person

New York: location

Pl 4-1 i H] ChatGPT 247y #4520k PUMIKI R B

Wei 25 NP3 1od 7 245 285 22 2 B VA 0 — 2R ) vl B T2 ORI KA Y
MOHERRBE T, X pcbr o B ge. R4ERER) 5| A B4R T 1R AT E LS
R A T SRR HE B R S AL 55 BRI . SRR AR AE T8 A5 A 1)
AL, PR SRR ) SRR A W B B R A T 0 B, R R T BRI B
AR BRI, RN ARG AR 2 A TR BT I RO HEA T
G SRR AR PR e RED . TR, MTEG T B B 4 G T B SR
AT 3 )80 73 AR 1EA T 22 W B P ] DA e R 4 ARS8 g . BT DA EJE%
BRI 1) R AN S 32 P B OR A i 44 SEAACTR S R e

R RN, SRR R R s Bl 2 2 B SC I R RE R W B S . RAEH
HIE & 2 RSO TR BERERIS BT, AR 2 NI 55 BT 70
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FHHITERERIL, (HZX LM R 22 N A FRAT 5 BT Ry, 78 NER X B¢
TR R BRI BT 55 BRI FEA T, Wang % AP14 1] NER {E4542
H T b B A P B A AT s BIAS ZR R, (ER AR SR 7 B e AR I AS
fR—> NER 7022 A HEBE, FESCbn Y A& BRI R R . [
B, i NER LS it it Hm o s BUeResms, 3982 S i s iy — 4 5
TP

B BT, AT A RS BT I 7R R B 8 X A A S5
%, WFFEanr it B 30 I e NER AL 55 ERPERER L. ARFBT T —FhA
FBAESE A SRR Y 22 25 HEBE T SR 58 A 24 SRR AT S5, AT 42 RS A
FEBERE ST, FHaad ] iy 2% P8 SCAS Y T SCAR MM S A7 I A DA Il 81 e 4%
EERS et NN B

42 gt
421 2Rt

WL B Se  5 1 SRAER5E I NER AL55 1 — A R R BT EE R
—NFIER R B R . B R 2SI SRR, N BB LR A
FEE I PO 4 . EgoAlpha JBAM R A b LA S AL B
ARBOTER, Kl stng. [Ln. 25EE. il ARems 261,
ARERFS X —HESOR N NER AL 55 BT HH R AR s . ANEAE S SR dE Eadbr
B, AHURO T SO I B AR s BT B, T R R A i A e SR
AR R OSCE A TA

s WENG: R REARMSREM SR ERELE, BEWH B
BUSE AP PR S5 3, A BT AR CE AR AR B SCAS o R A B A
/NG MGl Atk b V= WA IR AR £ S Vi e S D - P

o AL RN ALF AR BORTE I RIATRAR . S SE4 T NER T55
MR E bR, BIAN,  “IREIEE 552k B A SCAS B BT A i 44 SR S A5
AR 2R, Hbf ki ”, k4 il NER AR5 i se iR 265113, fil
W, “URFFEFUNRY LA AT MR (E55 . MM,
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o B AR R AT I A O R LR T, A BT AR R
frEERR . B A B Ag R R, I, “psZiiA sk
R 2RI gk ORE A an g ek, I HAEHLE S 370 bR RIS
IR BRG], Bidn, “fr A ek 2R AE T A . AR —/
SEpR, 2R kA SR A SR

o FI2EBIT 2 FI2EBIF ] DALE AT B A s BRARAT: 55 2 I DA B
M A IS P B — B SCAs . ARE O B RO T A IE R s
priz 8

MRPEPA B ARSCO NER AL 5530t T &G RITR/R, (52 i T fm e i BR 1
AR RIE 2 7 —Se Y, AR T B R B ER )

422 HLiEE

AHT R NER ARG B0 T — T Bl B R 2 PRI 58 . FF 2R
W, X B RE— 2 1 5 KBTI 58 il — SO i 2 . 1%
TR AR, 42 g TR RS BR O] 4R 8 DA S R i
IUEIIRE

o IR KAEUE TR A SCA T BIrA Al BB IS 14

o IR KRB AR SE AR EA T AT SHERE, ey b e 2 A2
SR DA BB TR LR 2 Y i AU i R

« PR = PR TR RAE SRS, OB A At Sk
S AR,

144 SE PR TR B 55 1 5 B AE T A TR 00 HE SCAR AR 8 SR R X 2R 28, ]
DA 88 o SEAR 25 L TR SEAR 70 28BS A . JHC it E TN 435 00 13 S A
A SRR, SEPR T ZE MR 45 T A A SR 1 BT J 26 3. AEAR LR PR A1
P AN B SR RE TN A 1A 1 DA S s, 300 5 B[R] I SR S AR 7y 36
MMERME, 2 HEBCRMERY . SR HERIAR LG, AT 4R Y 2 AP 7 Sl okt
NER 155 73 9 22 A MU B 0 i BRI, AT ROR Rk 17 TP A REJE . AP R
— HRR L TR BEHIA 2 1 AT IR SE A, T JGRE 2R A. AR
e, RN T B B 00 R DA B SCRR AR MIFE P RE g >R d A st SE A E A T 20
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FR—: RIEXEER
SR ]

Find all possible entities in the input sentence.

HRTB
Input: Marine biologists trained sea lions to photograph elusive whales as they cruise through the Pacific depths , New Scientist
magazine reported on Thursday .

Possible Entities: Marine biologists, Pacific, New Scientist, Thursday X K

Input: Winger Lee Sharpe hit a strike from the edge of the penalty area to give Leeds their first win of the season and leave
Wimbledon anchored at the bottom of the England premier league .

EERE
Possible Entities
Winger, Lee Sharpe, Leeds, Wimbledon, England, premier league }—

SR EXBEIRER
s HE ]

Please analyze all candidate entities step by step.

FEral |
Input: Marine biologists trained sea lions to photograph elusive whales as they cruise through the Pacific depths , New Scientist
magazine reported on Thursday .

Candidate Entities: Marine biologists, Pacific, New Scientist, Thursday

Thinking Process: Marine biologists are a category of scientists, rather than a singular individual, so it is not a person entity. The
Pacific Ocean is a large body of water, so Pacific is a location entity. New Scientist is a publication organization, so New Scientist is
an organization entity. Thursday is a day of the week and does not belong to any entity type. x K

A BAEH

Input: Winger Lee Sharpe hit a strike from the edge of the penalty area to give Leeds their first win of the season and leave
Wimbledon anchored at the bottom of the England premier league .

Candidate Entities: Winger, Lee Sharpe, Leeds, Wimbledon, England, premier league —

Thinking Process
Winger is a common position in sports, so it does not qualify as a named entity in this context. Lee Sharpe is a player
who plays for Leeds, so Lee Sharpe is a person entity. Leeds is a football club, so Leeds is an organization entity.
Wimbledon is referred to as a sports team in the context, indicating that Wimbledon is an organization entity.
England is a country, so England is a location entity. premier league is a general term and does not refer to a specific
organization or entity, so it is not an entity.

B|=: LERBTW
=

process.
Rl

Input: Marine biologists trained sea lions to photograph elusive whales as they cruise through the Pacific depths , New Scientist \

magazine reported on Thursday .

Candidate Entities: Marine biologists, Pacific, New Scientist, Thursday

Thinking Process: Marine biologists are a category of scientists, rather than a singular individual, so it is not a person entity. The

Pacific Ocean is a large body of water, so Pacific is a location entity. New Scientist is a publication organization, so New Scientist is

an organization entity. Thursday is a day of the week and does not belong to any entity type. X K

\gutput: marine biologists (not an entity), Pacific (location), New Scientist (organization), Thursday (not an entity)

/
WAET
Input: Winger Lee Sharpe hit a strike from the edge of the penalty area to give Leeds their first win of the season and leave \
Wimbledon anchored at the bottom of the England premier league .
Candidate Entities: Winger, Lee Sharpe, Leeds, Wimbledon, England, premier league
Thinking Process: Winger is a common position in sports, so it does not qualify as a named entity in this context. Lee Sharpe is
a player who plays for Leeds, so Lee Sharpe is a person entity. Leeds is a football club, so Leeds is an organization entity.

Find the type of each candidate entity based on the thinking

Wimbledon is referred to as a sports team in the context, indicating that Wimbled.
country, so England is a location entity. premier league is a general term and does not refer to a specific organization or entity,

Qo it is not an entity. /

BEEE

Output
Winger(not an entity), Lee Sharpe(person), Leeds(organization), Wimbledon (organization), England(location),
premier league(not an entity)

Pl4-2 T XE I 2 RS R

)N is an organization entity. England is a -~
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A, PR R S R R DA B 5 TR SCZ AR 26 AR A Ak S i
MR TN S HEUESE 5 SCRr . TR BR= v, AR IR i b i) X e Rk
N PR A2 R e S (A 8 ST it R A TN 528

423 HER

ZHHEB S R — (ISR & e S B =LA, R E s fhe
A ERIR B B2 IR —h R SR E N i Se A S o PP R — A
B SRS R I i P B R R O 7RISR & i, AWHEZ 2
TEHRSIA T OARARRIMES . SURRABTESERAU, ARk ks, —4
FREHY SRR AT FI W H R A 2 SR I RO B —EMERE AT AT DA KA R R
MHEZHEE . EZPERT, B PR— P MR m BT A G TS DA,
W S AE AP R Ak Se g pkies L J 1 “ARSEAR” ISR Bln, FER4-2
7B “Marine biologists” AR —AESLSLAR, RES RS SO A
Pz Z A1, AR E R, IR LAy SRS ] DA Bl K2R o 4y 3
B “person” FERUSLARIMES, NABIRHRILEZ WM S HEE .

WG IAGREA, — 51 ] DA AR AT 2 B — e B, ST fiE
OBt A3 SCAS R B R B AR T O i S A R A B (4 S 4 14
Sefgt, A BRI SARTN A A Wl s 55—y, RBIRAEIEA T2 0k — i
i, BERSARIE_EH SORGI Y TUREA R B S Al R, SR TRA PR A AR S A
R IR S 3 SRIDF, IR A SL R i) IR Af 7> S5 B 22 T R AR

4.2.4 EOZEH

COTIS-NER i PUAMERAG A SCRFAEMEREE . Btk . /n Btz
BRI R . SCRPEEM AL B NI AR h AR AR T HE S
PREEF S 2 P HEH AR . R B SR B B 1 R R AR A F AR AR HEA T SR
FEASERIZ AR . 7 B FRAEH B A 7 B SRR AR s B & AR 7R
Bl B HEPRIHCRAE S5 104 | R 3R B AT 7S B DA S i A B D R 158
RS, G 4.2.2795 T B 2 PR SR T AR A AR B A R TN 45 2R
COTIS-NER [ A ZRAG AN 4-3 7k o T THIAS RSB — BRI T AN 4
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___________

’ 1
o I
XH R | TRRRRRR |
!
| [ mzmms |
! ! S
1 1
. i THIA
| mmsethes |
IR

<> T S \ i
I
I

f
TR smEE | s

___________

Pl 4-3 CoTIS-NER 5k 2ty

R IEIRIR

P42 27 P 2 52, W3 SRR IR EON I A T i A
FEAS AR B At SE AR D) R DA S S S ot A . — s L) SR 1 7 R 10T
FHRASAR , AR R F BRI S iR DA SRS T AR AR . o, XS4 A
g%y “person” [HSLPE X, FRAIT2MLT “In this context, X is a specific person,
so X is a person entity.” XFERARACK H S B URE R . R SERS R 1Y
A 3 D AT DA 32508 D SCA H ) R A T RE AL R A R SE B . SR TSI AR A 3 1 =X
itz RGP, SRR R T A2, ok R AR R 2
HEE R . B REMLRAE N 2 i () 0 A A G T B, [ Tovs KA 42
HRZHFEE . SEESREAE, KRBALRA SRR A iR A5 i AE,
LA TP T —Fh s B AL BT L SEAR 2 R N YNGR A Al 1 22 D 4P AR
Ol

1. A 20 o e e A 51k

TEA RIS SR TR, EIRMINGRFEALE D rREALIE T m DA A Fh
T, FEREEA SRR RTE X SR Bt 2 /DB —IR . B4, XHREAFhFoR
BT B g 5L AR 51 36, I I X LE A 7R AR i 7 s 1 R A 1 [€14-2 25
BR—HRntgal, R REAUH IS D PRYRFEA x FRAE ek SR G
a, FIRYE x PEIARE y RIEHLTARER b, Ff a 5 b A NELINEIE
TG F e, Ble=aub, WTHPHEREAEEd=c—b (Rl c T AET b



s AT ETF LT e 4 ERRA Ak

EEH#ER
You are working as a named entity recognition expert. Given a text and a
candidate entity within it, your task is to analyze the candidate entity
step by step and output the thinking process that it belongs to the
organization entity type.

\C %
[ mrwm | N
Input: Ka Wah Bank 's HKS 43 million floating rate certificate of deposit

issue has been privately placed, sole arranger HSBC Markets said .
Candidate Entity: Ka Wah Bank

Thinking Process: Ka Wah Bank is a financial institution, so Ka Wah Bank is
@n organization entity. X K Y,

WAEN .
Input: Ukraine is proud of its record in promptly joining both the Council of
Europe and NATO 's Partnership for Peace.
KCandidate Entity: NATO

)

R
NATO is the abbreviation of North Atlantic Treaty Organization, which is ﬂ

military alliance, so NATO is an organization entity.

(@) BAEH LA

You are working as a named entity recognition expert and your task is to
label a given text with named entity labels. All considered entity types
are: person, location, organization and miscellaneous. Output the type of
the given candidate entity based on the thinking process.

Input: San Francisco beats the other team in a dominant performance,
with a final score of 42-14.
Candidate Entity: San Francisco
Thinking Process: San Francisco is a city in the U.S. of California, so San
Francisco is a location entity.

thput: j

Bk ¥

il
[ location } ;Fl_ = @anization
1

| BRI

(b) BRI

Pel 4-4  FOSchn B it i X R A i S E
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stk ), REEMTSAPRZEA “not an entity” (HIJESL{A ).

2. [

R T AR AR A i B i RE R MER M, AR B AR R G R
RO YNGR A RS LR A U AR . BRI, AT R SR e, M
ML TR ML e WFEA, FIREREENF RO WG, Fljfxes
M TR BN R R BIR A 47s , 48 IR N ZREE TP R e SEIARAE AT
LB T e AW AR LI, BARGATWE4-4(a) FiR.

RGBSR 18 T RE 08 W2 m IO AR U i AR R v R, (LR R
SR TCVE SE 4zt . BTN, FEEI4-4(b) Hr, i ASCASH “San Francisco” [ ESE2E
Tk “organization”, SR, M1 “San Francisco” 7ERKZHUH I FAE R “location”
AU SR B, iz KA R BEVER R4 A SCAS i) R SCRE SUE L, R
BT BE AR AR R B T AR, B E AR Al “San Francisco” &—4>
“location” RS, IXFPEE IR SRR ™ A= RS2 R . R T ARk
I, AR T — RO R A S AR TR IE B T 5 . W EI4-4(b) BTR , A
TR AH B 4 7 S 48 3 OB AR AR U S i AR T A AN SE R i 28 Y,
RPN 5 H SR —E, UL E A i S Tl AR AR FTREAFAE A,
b RF R 2% AR T BRIAAS Al “In this context, [Entity] is a [Type] entity.” #F{T3H 7,
DABA DR SR B 1 AR I HE A

R IEIR R

TERBIRLR T, PR R EA RN R A 2 RE X T REA S 2 8 Il e 1
FOBEI LR SOREI/> B, I, COTIS-NER FE/R fk 2R i i A 17—
Wi, BRI S = F P ) RoPDA 53k, il 2 Rl i 14
PR A R TR 5 2 AR PR 5SS, TR IR R AR B T 5 B
I51¥) RoPDA 7 #4E TS BB I A GESS R, HIH TS . A= LLM
AR TS B, il B h SCA I my 07 SR O Bl , R 2RO, BiA
WA BG5S S — B ARGk, S T BTN SORHY, H
A SR o AR B 4 R SCAR DA B Rt 1 i A SR SCAS K B, B R
55185 B SOURBIDA K7 EAE SR PSSO PR R A Z] LLM 1A
P ISR S B SCAS o AERFERIIEE SO S, AR BRI s, B
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o = FERR A B — SOk DR SR SRR 1 9 SCAN A T, DASR T e A dh ) o
B MESRATRE T — AR A — SO I E SR, DAESE .

TR FARLR

WFFERI , R BIIERRT B TR 30 I PR RE AT A TS I . AT IRR
T Z PR Bl EERN , W5 NER L 55 B4 25 Il Bl 4 1) B @ s 7 31
H PP AR BRG Z2 50 B 22 a3t AR 3 i ihig
AU 7R SR 3y o SO , HAt R 208 SE i Al g A2k
EREAR x;, E LB SO AT AR & hy Ay, BEJE T cosine A
LU Sim(hg, hy)o ARG LAR 7S B0 SRS ) EL AR BE R A -

551k 2 SDM: [F] 2% 8 2 FEEFAR DU SR 31 T 191 6 4%
BN MIAREW g, FEARSE D = {(x1,y), . (e ¥}, FHRIEEEIE T, SRR
Bon, e RWEEEHTIRBIEHE K
i Bk Rl E
R g Al x; BRI sim(hy, hy) HAE IR sim(hg, h, ) REEARSE D 47
% HES )
2: 1«1
3. while i < m H H/RFEESHKE <K do
S (x,0y) TSRS S E_list, SR T list
if 3% s 9 H A SRR ALY <n then
if T _list 5| A T #1254 then
mark < True
end if
elseif E list 5| A\ T FL{K then
10: HE x; SEE ROz BIRAHLE, e KA ER s
11: if s < T then

D A

12: mark < True
13: end if
14:  end if

15:  if mark = True then

16: B (xp, ) AR L R BIEE G+
17:  end if

18: end while

0: IR [ ) A B S

* rand: MFEASEPREPLTER K MEAAEN RSB .
« KNNUPL: SR DS e 1) K A REASE AR s A«
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* Cluster-based ™! : ¥ JEARHE i) 5 R AN VILHEAIEAT k-means TS, B
JEi A5 Fh BRI A A AR LRE B e RO RE AR AR D 3 7R s 1

e SDM(Similarity and Diversity based Methods): i 75 7~ {5l 1Y) 22 AR R 8 = =
WRAE AT AT R AR AL i 5 e . PIER TAHRIMEZ A1, ZREEdE
NPT — AN ZA R AR . AR T — b [l 25 TSR AR
PEAN Z2 FEPE R 75 B e SDML. FEARE SCAS AR BA AR 126 43 75 9] ) Bl
SDM #t—5I A T 7RI Z A TE L AR DA S SE R 2 R, DAEA R
R IEEDT FE BT K . SDM B R AR 20N .

* EKNN (Entity-based kKNN) : Fii S 5T UG A1) T AR A FR R AT
ANPIERE, ()T FR T NER AL 55 Z M AFAEE KRR ZE SR i —
M TRABIFR, ST TAUEEARTE SUE L 10752 U2 R 3R] 2 1
£55, B 7 RME SOONE T3 B H R AR RIK . PR T A) 5 Ry (3
AN R B ] HE & P EURACAIRCR . 5 R LR (F B AE NER AL 55 iy
HENE, AR T AR S TR E R R Bl R . BRI, EE
BB AR, U5BR A kNN SRR B2, I A
A AR SRS 2 o AL AR g IR SRS 1, IIZREEA x;
SRR |, BEIRARIGSL R A 0 SO new, Al new,, I
WH new, Ml new, ZIRIBIAMUIE, SRS HERARULE S i K NI ZREAS
KA 2P B PR =P R R B . AT RHE TR SOR RSN, 4N
K4-5F7 , BKNN-1 AU ISR 21 St A7 BAl . BRNN-2 PR i ) 1 5 52
RYIRDFRGEAR, RIS R T A1 SUE SRS A5 B

EKNN-1 [Posable Entities are: Marine biologists, Pacific, New Scientist, ]

Thursday

Sentence: Marine biologists trained sea lions to photograph

elusive whales as they cruise through the Pacific depths,
EKNN-2 | New Scientist magazine reported on Thursday.

Possible Entities in this sentence: Marine biologists, Pacific,

New Scientist, Thursday

Pel 4-5 EKNN HpHES S 1A% SOM SCACHEA T b 1 S 7 SCA
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EiHEIEEIR

AHEPIIBORAT S5 104 . R R ) DA S A DI PR R AT 2 e A Ry 2
N, GIRBER A TIN5 2R . R 4. 2. 279 il i 2 HER 58,
=AW I R SLA TINS5 R . K4-28R 1
B LI A%

43 TWREHH

T %k COTIS-NER VARG R, ATHE = HERIE AR AN =S R
KGR EEAT T 2 R L SES . SEER 45 R R CoTIS-NER [y RE R 18
TRAMER BRI 4, AR T — RS IR T S0 R A 5
COTIS-NER &AL Tk -

431 THBE
HiEE

ARA51E CoNLLO3, MIT Restaurant £l Wikiann X =3 LA s 4 b dbf7aE
Bo. X =AEERECHES 3. T TN, AT AR NE .

XTEL ik
AT DA T B IR H AR B COTIS-NER 12651

« BERT-tagger!"*\. (i I bRic4di skl BERT 4) 2B A543 B, 9F
{0 I A B A T

* Vanilla-ICL. Vanilla-ICL {31 | — A~ E R SCA TN LR Pt ke i 12
AR . Input: [text]. Output: [entity1]([typel]), [entity2]([type2]).

* GPT-NER'®?|. GPT-NER i j3 75 5 2 2 () 2 1A 1 U 43 SR I kA i
@@ Tl ##, FREFIIARTEAT 55 Al R KA ) A BRI SCAR A AT 55, FF
I PRI USRS K R B Y L B B A R
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* ChatIE'®). ChatlE jfif— /NPl BOHERR AR Bldr & 5Lk, 55— B Bad jg
SCAH A RIS R, B T Bl it 2 50 I AR R E S A, Hih AR
T — AT SR

* Decomposed-QA**!. Decomposed-QA ¥f NER {T.45 % bR 43 fifth — 251
TR R TR0, FERRK ) b AR B PR R Sek , i —Fh gy
Ber) 2 50 SRR R A T — Btk Bl it

SCIRAH TS

A5 R FFEAY Vicuna Fl LLaMA KBTS . R 745 CoTIS-NER
SRR RUASTE IV, AT 20 BITE =N RS AL #7525 HoA 13012
ZENY Vicuna, B 330 /02411 Vicuna DA K HA 700 225051 LLaMA
2-Chat, 4»3fEiFRA V13, V33 F1L70, H LLaMA 2-Chat(70B) 7£ A EL v
iR ALY ChatGPT #H24 . 445 M Huggingface' | N #isk = MR GRLE , I
1F B4 8 3 NVIDIA Tesla V100 32GB GPU {1 Ubuntu %5 b #7525 . 76 R il
B, A%5 (i Fl Sentence-BERT! 2 b4 70 A4 5T, Sentence-BERT Z 514145 I
BTSSR, AT R ) 288 rh R IR B 1Y all-mpnet-base-v2, Ff:
M Huggingface | N AIAL R

A5 %) CoNLLO3 FI Wikiann Bl 4T T BENLRAE, 4 5SR-S Se ik 8
RAF: 400 SR E R, MIT Restaurant £ 82 6 ] 14l n it A £ . A,
S5 = ARSI AS R H 4308 1600, 1200 A1 1518, FE B R 32,
X AR AR R GIECE 435008 3. 4 F1 6. ST BEAFHIRE B SES)
HI M EF 27 ST FEATRIEE , A5 BIAERE ] 100 2% 200 S04 BB YIZRAEA T X
BERT-tagger HiZHET T 10, 4> Bic >~ BERT-tagger(#100). BERT-tagger(#200)
# BERT-tagger(#All). <7 it b S5 BRI EKNN-2 SRR R 7R 1

RRE LR
AT micro-F 1 fEFRRATRSTEIERE, ARIRI AN 330, It
U PR LN A

1 https://huggingface.co/



sg $oF AT ETLEITaé 4 RERN A

43.2 FttEsLLg

AR5 3E X b COTIS-NER 5 oAl bR S0y ) yEAE w44 SR P55 B
PERE, PAK CoTIS-NER 7 fd A G st S pi IR 230, IR Tk itk
.

Fd-11 R 2LER5) 7R T CoTIS-NER 5 HAt bR S0 ) FEVA I B AR SL i )
FGA e S TSNP 5 ARSI T U, X HLAY COTIS-NER 45 4l
HERRB. NR4- 1R AR RI DU ES: (1) FE2 8T, GPT-NER 1
I Vanilla-ICL $ 2, X2 [H 2y GPT-NER 15 B H YA (TG ZHERf A
HH SOAS P SR GA FF BRI A 5D SR G SOAS R i T ISR A . (2)
GPT-NER. ChatIE F] Decomposed-QA iX = Fh&y: i EBEXI 1% A BT Vanilla-
ICL, X ULEH I I AR A BRI ekt 25 a) « (3) 5 HAt ¥ 1, CoTIS-NER
TEPTA BRI F#FHUS TR EIME R R RS AT Decomposed-QA
FRIPEREERTE T 13.7%, AT Vanilla-ICL P PERESRTH T 14.1%, XIUEW] T
COTIS-NER [ It RS B RASC I FH 12

N T RS R SR BRI EIL, AR ERA- 1 PR R T
A Wi 2 > 535 BERT-tagger TEA R AUBI FRAE AL N RYSEIR S5 IR . a1 49
YIGREIRAIE BT, BERT-tagger @88 T g BT 2= k. R CoTIS-NER
[l LU 4RI 26t i BERT-tagger 22, {HERIRSE/N 7 B30 S5H
B Z R 2EE . S AhA] AR E], 4l H LLaMA 2-Chat(70B) %41,
COTIS-NER {3 (& Z I T 200 AN ZiREA T 1) BERT-tagger. 5 BERT-tagger
FLG, CoTIS-NER {Ufi K%y 4 MER/aRGl, It HIETRHFATEMSECER, X
"2 7 CoTIS-NER A UL G0 By~ 7 ki ARy O 35

a1 AR A KB L A 2050 e g R

Bimse CoNLLO03 Wikiann MIT Restaurant
=R V13 V33 L70 V13 V33 L70 V13 V33 L70
BERT-tagger(#100) 81.8 67.4 61.5
BERT-tagger(#200) 83.3 72.6 66.4
BERT-tagger(#All) 90.7 84.6 79.5
Vanilla-ICL 49.5 50.0 739 557 577 653 49.0 529 6038
GPT-NER 50.1 543 612 483 525 599 438 453 51.0
ChatIE 48.7 554 649 523 61.8 505 49.6 563 614

Decomposed-QA 59.2 571 654 543 62.6 548 460 56.7 618
Ours 694 71.0 83.0 69.7 71.8 764 64.7 67.3 68.2
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N T BE B SRR A R, A HEAT T CoTIS-NER il A Ria g s st
RS IR L SES, HRFATRIRARTERA-2 . BRI s 4y CoTIS-NER ik
T 0.4% ~1.0% PFES T, XU XA SR T Rl 0, A RO TR
REMZHRE, A BT B SCREFR NG Er) B SOR. Boh, iX—3
OB RUE R R DGR — B R ERR R T XHic Bk, A2k
PRIRIC I S bR EREAE XS B R 308 ) AR PR BOR 2 I i fE T, At
TERBARY A, Bl BRI A .

42 B BT R MR

B CoNLLO3 Wikiann ~ MIT Restaurant
=R V13 V33 V13 V33 VI3 V33
CoTIS-NERw/DA  70.1 715 701 723 65.7 68.0
CoTIS-NER w/o DA 694 71.0 69.7 71.8 64.7 67.3

4.3.3 HEhscIS

AITHEAT T — R IR SRR PGS BRI R . AT 8 S i TR R
BRI X T LR R AT R, ATl T 2 A B (4 HE B0 PRt
eItk 2 AR B S, AT T O ) 5 SRy SR gk
FEAE SHERS RE A . B, Al AR TR 2R
FEASHI LR SORBIRT COTIS-NER HIARITTHk. PAR IS Bl S B EA f ) kNN et
Fros Bl

TR SR L AR

R T BRGSO i 44 AR R B SS RE i, AT 4 s F 4. 2.4 P iR
H I 22 FPR 1356 8 SR IEFE Vicuna(13B) Al Vicuna(33B) #5124 b f7508, HoRFSKE
WaE R R ERA-3

DAL LR (1) 45 bR Bl d5 Srems i v RE AR 2 28 U0 T BE L Bl 38
B, HAERBERTHIR BT 10%, X — & BUERIE T LR S0 S0 s s B8
JERUEYE, FE R TN RIS B U BE R RIS R B . (2) KNN [y
PEREML T Cluster-based, T kNN JEF15 SCAHRIME R EH /K, 1 Cluster-based
D e SRR Oy Ok JEE LA, BRI — PR UL S AR DA 2L
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% 4-3 AR B PR SRS R PE R 5

BnsE CoNLL03 Wikiann ~ MIT Restaurant

SR V13 V33 VI3 V33 VI3 V33 Sl
rand 51.0 58.8 513 614 450 50.4 53.0
kNN 653 70.7 69.1 72.1 63.8 64.7 67.6
Cluster-based 64.3 67.2 66.1 72.5 638 65.1 66.5
SDM 66.8 71.0 678 72.8 65.0 65.2 68.1
EKNN-1 617 683 657 700 624 64.8 65.5
EKNN-2 694 71.0 69.7 718 64.7 67.3 69.0

E AR R (3) AR AR BIEREANE SDM Il T R
BE, PR T EKNN-2 Z AR /s BLEEEARNS , ORISR a5 I8 T G SO
TESCHRERI Z A, IR T AR Bl b X A R R A . (4) A
& th i) EKNN-2 JUF-7E fir Ay B 50 e fn A 2 RIS T etk fe, Py
PERER HLHES 55 1) SDM #2711 0.9%. {H EKNN-1 [l BIHARTHAR , [T b
WL BI3%EEE. EKNN-1, EKNN-2 FI KNN 4 6EHEF 4 : EKNN-2>kNN>EKNN-1,
X =R Y 2 [ e T E TR U R S B AT K AR s ), (2%
JER IR 7 XA AR - kNN 2 B G SCAR R i SCRBAPE 3 EKNN-1 1)
LT SCA T ST LA ;T EKNN-2 $EX 45 Ak ok, RN 18 T 15
SCHRIMEFISE AR AP . X —PEREHEF B MT IR, 16 NER /557, 256415 X
AR AN SEAARAR I T4 TE BRSO I MR RE R RS, S, iR SR
BRI B T2

£k BRTIA, ASEAR Y BRNN-2 75 fr A7 7 Bl e sfing Hr IUS 1 i th fry P fE
=3

HEESRE

ARFEASTE) CoTIS-NER i) 2 AN =, B85 | KRR U 411
WEER . FEd #rh, COTIS-NER 5 RBIAIHEAT =IRAZH.. K TIRRZ 1l
B EZE, AREH BRIV PRI T A, HAE Vicuna(13B) #2284 EJET T
S, SCREEIR RIAERA-4T . “1,2,3 AT FoRKE B MR = AR R
HE|—E, 5] SRR P Rk s ik ) R B AUR AR A
FA 2 SR T =AM BRI EE R . “1.2 BIF7 F1 “2,37 A W4 B R R mi
NGB AL T A . SEmESR R, REGIFIELS CoTIS-NER 7
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PIrfy B de BAREUR 7 A TEREIL TS, SR AP RS T T LE, MRE
Tt T 6.9%. AN, GIHLELEAS AR BERVERE T, 1 A5
ARG ITT ST R AP REAR SARRTRL /N

2 4-4 HERUBURIG O IFRPPERE A RS

S CoNLL03 Wikiann MIT Restaurant “FE¥J{H
CoTIS-NER 65.3 69.1 63.8 66.1
1,2,3 &7F 59.7 57.9 60.0 59.2
1,2 &3t 55.9 58.0 58.9 57.6
2.3 &FF 60.7 64.3 61.2 62.1

NEZFFETRBIE MR T ERIF

N T R SRR, AFAR I T AR AT AL A B A e
REFH X HHEA TR I BB AT 5 AR 19055 DATT DU R SR8 5 SEUEA T 0T HE oK PR A %
DTRRARE: (1) Jrg 1 Sl X BEPLES B T SRR T M s 1481 55 (2)
D758 20 JE I TIE R E BRI AU AR (3) Jr % 30 BRI A
R AR E AR, (HRAEE ARSI T T AT TROE; (4) J7%
4: M TR S, K8 7RSI TRIE R 2P BE . A71E Vicuna(13B) A
M BT T SEE, RS AT R SRAERA-S T WA EIPAT S8 (1) AL
TJ5UAR ) COTIS-NER, X PURMRERRAL 5 SRl ok T — @ R TERERE K. (2) Fif
Ve A 2 U8 2 e R i A B BE LR AR B R AR i, BAPERE TS T
1.9% Zetv, X WL T (U OAOR B S 2L R AR R R, (3) FERX YR
FEW, TR 3 FETTY 3.7% W RMERE TR, KB T AR A i e
AR, ARAE ) SRS R I AN, Bl S e HE P AR R T 2 A IR,
HACREE 2 A B E BRI Tk . (4) SR CoTIS-NER AL, FEER*T
B AR R 2 R B/ NIR FE R PEREFR AR, X ABL I Mk 2. DA R
SRR AN H ) SCRFER N B AR O S R

ZH 14 HRR

N T HERR RS AR TRk, A

1973 3KF CoTIS-NER H iR R — . B
T SRR BT SORBIRS R S i TR

%, HAERS-6HEL T AR E L
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% 4-5 AN RL R R 5 RAHPERER 0

HE CoNLL0O3 Wikiann MIT Restaurant “F¥J(H
CoTIS-NER 65.3 69.1 63.8 66.1
HE1 62.7 67.5 62.7 64.3
HE?2 62.4 66.3 63.5 64.1
HE3 63.1 65.8 58.3 62.4
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SRy Up to today, we have no knowledge of any nurse stranded or
kept in Libya without her will , and we have not received any
complaint, " the Polish embassy 's charge d'affaires in Tripoli ,
Tadeusz Awdankiewicz , told us by telephone .

TR SEAAZRR: | Person, Location, Organization, Miscellaneous
v

B EESE

WHEER:  person: Tadeusz Awdankiewicz a
Location: Libya, Tripoli '

Miscellaneous: Polish
v
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FEASELH : 180
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HiAZH. disease,
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urgery
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BFRSCA: yes if you could please find me a 4 star italian restaurant that is
smoke free and has outdoor seating thank you

PR TEE IR amenity cuisine dish (Jhours
ST, (O location @@ price (Jrating @ restaurant name

ETE EESE

WHEER:  Cuisine: italian
Amenity: smoke free, outdoor seating

silipmER () Zmsoz (D)
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You are an expert at filling in and generating text, and your task is to fill in the given sentence to generate a reasonable
and complete sentence. Given an input sentence that has three slots to fill, [Context1], [Organization], and [Context2],
you need to fill an entity of type "organization" at [Organization] and fill the appropriate contexts at [Context1] and
[Context2], so that the whole sentence is reasonable, coherent, and correct. Please first output the whole filled
sentence and then the text filled in the [Organization] slot.

WAEN
Input Sentence: Bonds came [Context1] [Organization] [Context2] suffering a mild hamstring strain . ‘

I
B
WEXA I

Bonds came back to practice with the San Francisco Giants after suffering a mild hamstring strain.
San Francisco Giants
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You are working as a named entity recognition expert. Given an input sentence, your task is to predict the type of the
candidate entity. All considered entity types are: person, location, organization and miscellaneous. You should output the
entity type of the given candidate entity. You should output "not an entity" if the candidate is not an entity.

Input Sentence: Bonds came back to practice with the San Francisco Giants after suffering a mild hamstring strain.
Candidate Entity: San Francisco Giants
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1. Sihan Song, Furao Shen, Jian Zhao. RoPDA: Robust Prompt-Based Data Augmen-
tation for Low-Resource Named Entity Recognition[C]//Proceedings of the AAAI
Conference on Artificial Intelligence. 2024, 38(17): 19017-19025.
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