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Abstract

Few-Shot Named Entity Recognition (FS-NER) is designed to identify named entities
using a limited amount of annotated data. Inspired by the effective performance of
prompt-based learning in few-shot scenarios, This research examines methodologies
for FS-NER that utilize prompting techniques. Conventional prompt-based methods
involve enumerating all potential spans for entity recognition, which leads to high com-
putational costs and insufficient use of boundary information about the entities. This
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paper proposes a two-stage framework based on prompt learning for FS-NER that op-
erates without source domain data. In the first stage, seed spans are enhanced, filtered,
and expanded: enhancement allows seed spans to capture richer semantic information,
filtering eliminates a substantial number of irrelevant spans, and expansion utilizes the
boundary information of entities effectively. The second stage employs prompt-based
learning methods to predict the categories of the candidate spans. Moreover, to alle-
viate the accumulation of errors during the span detection phase, a negative sampling
strategy is introduced in the entity classification stage. Independent training of span
detection and entity type classification tasks proves to be more effective in few-shot
settings. Experimental results on three benchmark datasets indicate that the proposed
method shows further improvement over advanced methods, and the experiments also
demonstrate the effectiveness of each module within the model.

Keywords: few-shot learning , named entity recognition , prompt learning

1 5§

4 EARIR A (Named Entity Recognition, NER) {ERN—IiEARE EMEES, 2
RIFHT BIRE SR T ESS - HE R RSN RSSER BT, R E S RN TEE L
SURRTIRR], o - HAL - R A% . REEEFHGE, SRt ARETIRE
EIHITECERE T RIFRUTEGE (Lample et al., 2016; Ma and Hovy, 2016; Chiu and Nichols,
2016; Peters ct al,, 2017)« KT, FeTFIRESI AT RBTFARIFRE ISR, XRER
BRREN B EERTHNERE - BRI, E—EFFEr8, FEREMHAA, X
%gﬁﬁﬁ%oﬁﬂ,ﬁi%,ﬁﬁﬁﬁﬁ%%ﬁ?,ﬁﬁﬁﬁimﬁ%,mETiﬁm%f
ZRIE -

DREAR A 24 SEARIR BB JTET L AR BT B RN INERETFIIRER T ET
FPANRRIE T VA H 2 R 4 SERR AR S BER FAIMNEESS, S&aiE i R in# o il—
MR% - (Hou et al., 2020; Ballesteros et al., 2022)i#id i1 H &N E WML S SCFRFMCZ B 1)
R, fEVMCEE EEEN SR RBHET AR . AR, X ETERZ B IR ERE (<O7K)
PRCHIFRZMRIE ) T30 - H—T0 i, ETEER S NITE DR AR 4y 4 52 7R H
Ao (Snell et al., 2017)F& HIRB M LB R %S — D EESE, HARE RN — D EBF FRE
E—NEEEAE . BTRERRAEMNILDHFH>]1), Mother RIEERZHIEH ZHIMEE,
It ATEIETE DIEAS i 22 LA R BE R & A TR ORI -

LRI, ERR N EIR R A B T ar 4 SIS, BRItEZ A, A SERIR IR S5 IE AT AR
TR B R E 5 DS o« RERS DHEA fi 2SS IR A i 210 22 ) AT (Huang
et al., 2020), 2R J7 VA FR B A I 58 A0 05 ARG I A5 1 40 KW MESS - BRitk, DA RT,
TG DB AN ARG PS5 4022 >) . NS BU R J7 V52 77 A2 SEARD ST B 1%
LIRS BT HRE - (Sohrab and Miwa, 2018)M(% i SURH BB RURTRERSFE, IR HITESE 9
Ko R, XA TEMNFER, FESFEREMIRTENREERE, X™HmEE
PERE -

ol —SETHRRZES B TR IR Kok A T8 & LR« $7R22>] Bfel R’ B
WRESS BT FAR N SEFEAEZS [ (Schick and Schiitze, 2021) 4R & TIIZRE S A (Pretrained
Language Model, PLM) fItERE, 3CEPLMITTIIRES - G0, FEHGTIRELS 2SR, 1
FA 78 [MASK]FRC BEACR i A “Fe B WGX B LR B T B VGXH LR, B -&[MASK]” -
SRJ5, PLMENMASK]FRC TN —~ 18 “great” , H1@ L T AR EAUIAIESR « BinfE
SRR D T IO GRFIROR 2 B R ERE, HEB T DR R T TE-

N T RRRET B T VAN SE A B B R ASTE 53 FIAL 28 B BT R K B IR & I L 5
FERIRIR, Z3CHk (Yang et al., 2022)3& T VERIBA, N T &4 SR GITERE, AR H
T FETR RN BAELE, AT ORERMGZSEEIER . Bk, EH e, Eikfh+
BRI B AGRVE A W T+, PP s BB W e Fp AT 18 OgaR, HG5RE IR 22
g, SRR RN T - TR R E R R E T RN FORE A SR, YEN T 2
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ERBTMATLE, REBEEEOE . % B, SRRREI 7%, FiRiksE R
EFENABBOE S ER (MLM) [ o 5SS R RBIFN ARy 1 5 B o B RO R o A
IR o gbhh, B EERG IS ERAN L (A ST 73 SRAE R A B — I SR T BEMS A/ DRE AT 000 N AU 72 )
PERE -

AT FEZ T LU JLA.

(1) N TIREWEERRFIVERE, AR T — T HRR S HIR BAEZRTSP-Few,
T DA 22 SR, 8 S BRI B SR AN SR SR T 5y SRR A AEBS RGBT B, O
THEEIR R RIE SUER., Bt T — DR g aRaRER .

(2) T SRR DR iy 2 SRR o0y 15 BRI A0 SE A4 S T 53 S P i ) B R AR,
AR T [ R SR AN B R A

(3) HE=EEMERIRE LROANFE NSRRI, SRSTHITEMEL, ASGRH T
RRTERERS T IR ARG -

2 HXRIE

DR AR 4 SRARVRBNESS B 7R/ DR AR 57 N A 4 SEARES B2 AT IR B H 70 2R 00 A8 B SE 1K
KA o LARIR TR & RERF IR KRS 2 ETERE¥ M. B,  (Yi and Katiyar,
2020)55 A4 i Structshot B i%, ZEIRAEIRI_Eilllghan 2 SRR BB TIE D FFIE SR RS, FHE
S 0] FH B 2/ 0 SREVE XS SR AR SR 53 38 9138 B 45 U AR RS 255 27 ST PR S WO HKHSE o (Frritzler et al.,
2019) & S R AL [ L5 B R H TR AR 44 SRR A, V5 (Tong et al., 2021)% AEid i)k
DRIWFINEZNFEIFOR, HTFRRORMERENE S, 7% TIERERITERGEX 7«07 K
TR FEEREEERAR - R, EOHAGR T LMRETERS S TEETE 5>
P ANFIFAESS -

N T REREET EEY ) TIEFAER R, BT E R EET BRI TER T DR b 4 52
AT, (Ma et al., 2022)F5 6 4 SEERVRRIESS N BB FERQIIFNSE R 2, REES BTN = 1R %
FUBREE PR FHMAMLEIR I SRES RS, ALK, FIAMAMLE A5 57 f 4
RN RN S (BRI R AR SRR VIS - flf,  (Wang et al., 2015)% A3& HHESD
B, EBA A Z D ANRER SN SRR SRR 2 RINBEE RHETE, HAERE
FERIFTIM L, A HEREE RN FRBTIER, R, FORBBRZ DR3P TE, Uk
EE S ZRAITE LA . (Wang et al., 2022)% NEBEIRBN B, FIFIRER (L 2Rl 57
FERE, SRR THAARGEE, HiRHET AR KRE MM BT iE B BH R A
A, FF BN SR 2 ) 78 S [R] R B R RO

BEEGPT (Brown et al., 2020)fI5| A, $&R%Z3HZrhie, HELEZEIITERHER
HIPERE (Gao et al., 2021) o HA)—EH5THEIGIAIRIR S, H A HE R AR 6 4 SRR
Ao (Cui et al., 2021)5 AJ&5H— & 6 & Uil 2h1E S AR AR R DR S BRI ]
A, B SRR S 2 A\ SR R PTR RIEES B, AT AR A B AARAR 3 BN B e 1 B 3
13K . (Maet al., 2021)F AR T —MIEERAITIE, S MEAREH -, XM
B> T HOUNGAGORZ FAZER, H BREBEFUIGRAEREILHE - (Hou et al., 2022)%
AN TREET R, R#HE T M mARRIE, E45 ERBMIRERTREN
N, RETMECE, TAZS 2 A ERTUARE -

ORI, IXEEWESTRZ A 22 3] BB RN R 9 RAESS, XA DAY = MROERG T
AR . MEoh, XETEETEE TG, BEBRRE - P EERRE, XAR—1PEX
B DRERS S o Oy 1 AT R R, AR T — R T 5o i B B DR 2 i 44 SRR
HEZR, Bl — B AR IMARER AN — SR R T oy R ZE A

3 R

AR ICHR H — P TR OR B0 i BEHE ZRTSP-Few, T /D REA i 44 L AR5 (Few-shot
NER) - fiE1FR, ZHESR M D FUCIISREFIE SHREAAE R, Hp— D T RRR K (B
il B ASORE Spad e R = AR AT, IR B R T AR S R AR, X A
TSR, 2 JE il TR AR E I B R RN T, R Sl T T RS R Rk B
. BERMEEES KA TT KK, ATUEAFREERZALZELR . B—THTHES
FE3R, ATCREET RAGHIMMRIE RS AT E AR IA N SER 7 RAET, A 48
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ANT SEWRAETAYEE , Bl SR ) a1 B R B — MR A SRR A - N AT
53 R EEE R ALY -
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K 1 RTAHESR

3.1 [FIRERA

AR 4 SERIRAE S AN FES: BERNFSERS K. HE—IMKE
SIHIANTIAX = {xy, .2}, BERNEHKERBE MEREEEs = [2;,....,25](1 < i <
j <n). HNBASERREG — MREEBEES = {s1,...5m ), FERRERE BIRENE
MEEBEs € SHBEL—1EEREy e Y -

3.2 F—HME

3.2.1 FEAEMREMT

fBGe b2 M HE SO AR A 7 R 81 o SR B S B R TR, BE AR R
IR - MIALAEX = {1, ...,z }, FIBHRELNEL20 T EERE - E52 0 EERT 5
FEEAERRNC = {c1,....,con—1}, HTFe; = (sty, ed)) BRFiMEIEFFFEER, sty ed, PRI
RZBEER AT MG AT - X EMEHABERTIE Wmtdas, Ri#i A CAIXABERT, RIGEEMEER
7Rh € R4, X B AEBERT HRSHRUZ IR HOL4EE -

TN BRI Ay, TR S R R BEER T, XEA AT RN IEFR a4
AR, FEVTRE M BEET TR BARRU, AICRCH R MR E R T B8 BN S
SEAREC RS, AW EER T o T ERER T B BERM TR (1) Intersection
over Foreground (IoF), (2) Intersection over Union (IoU) - 7EfT4 SEMRIAGIH, ToUHE X
HIoU(A,B) = 458, HiA. BEM MEE (Zheng et al., 2019; Shen et al., 2021) - IoU#
BEEEZAMNESRERE, XHREMAELFRHIEEEM . R, XBERDOP KKE 4
SEAR P DUARSCfE IR T B M T 0 50 - A dn 2 SEARAIH , ToF#E X NIoF (A, B) =
% o (Yang et al., 2022) % BE|—"H LM AH A a4 L1, “International Conference on
Computational Linguistics”, {4 “International Conference” 51% 5Lk [A]FIIoU}0.4,
HAEZE . MZEEMT5EEZERIF A, i, ARBREMT, BREMAEE . XRHIZ
R T2 SR ) —wb oy, IR ATREY BN LE - X8, FHoFITRIEEM TS50 EinE
i RS MEEMT 5 HELSLEZFMIF, (R BEERT 35y -

i
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3.2.2 FhrHETREIR

KRIIN, P EE R & RERS N A Fh 7 5 B A T ok« (R, A SO T — A
FHEENVLS - AH—NAFX € REKEBENBE) WM EEERR, X THEERMF
B = (sti,ed;), WWREKEFEe,IFEMNARER - X T Fe;, B2 ERIIERE ERRL =
SR ade i X By = softmax(c;XT), SRIG, SRR IREEHARE T — (LR BT IR AR R 25 R IR
R HFhF R RAD,

hY = MeanPooling(hst,, ..., hed,) (1)
};f — LayerNorm(h? + FFN(h?)) (2)
FFN(W) = GELU(R'W )W? 3)

B, Wi W2EINESERR, XEAE T WE -

EM S IES: R ITEHTERAEM TGS, HRERHE EBESS K Tal
EFNFHEATY R - T REMFEEe = (sti,ed;). WAURETHTHBAOEERR, &
R FI[CLS|FRC AIRC LS FORAE Iy 51 T F 5 E AR A R RS o« BT 5 Blpsw BT 7 1
wm:

h$® = Concat(hP, hICF91) (4)
P’ = Sigmoid(M LP(h$")) (5)
XEMLPFERZZRBFNL, &a—ZFHGELURIE KA -

3.2.3 EEFMFY B
RAEESFF T B E T RS EER 7, HIX LR ID ANEENS RS 1 1) E AL 4 58
i BETESHEER AR AT R, XE—WEES . T EI I R ENNFEEE
KERIER, HFREINTDFARER . Fib, §RILFESEEMTRBN—IE D -
VR R REFF AN R BN, XSRS SR K B2 + 2), X
TEM e, WARY BR:

b = (max(1, st; — X), min(n, ed; + X)) (6)
AT REB X BT RIAR, &HRIZKTo e, E XL hw; -

w! = max(1, st; — 2)) (7)
i = min(n, ed; + 2)\) (8)
w; = (wj, wy) (9)

Her, wl, wi s HFRE D ERAR -
MM T PR S B EAVAIE 1 AP R 5 B EaEfER, RIFHTEDFHE
Eo;, WEIIT:

hi" = MeanPooling(h, ..., hyr) (10)
0;i =\ (2 Sigmoid(MLP(hY; h{")) — 1) (11)

Hep, () FRERRIE. oIE—PITERF N, BN TLRIZR N0 i KRN
EDFRE R, oftFR AT MR - X, BA] LSRG R RE S .

/ 1

l; = max(1, st; + {Oft + QJ) (12)
/ ed 1

r; = max(n,ed; + |of* + 3 ) (13)

He, 3 HIFoRE AR R . BEENERMITBERL > 2% EF . X, 74E
TR, HTEENE-.
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3.2.4 YIZREPR
F= AR IR L TSR T FRIAK L € SN

Lew = Z SmoothL1(ys", pi*) (14)
Lexp = Z Z SmoothL1(oY, og) (15)
1 je{st,ed}

Hep, yov RRESLHEERT 8, of RIFIRIIL T RE & -
W MU SR LTI, AT

L, = Lew+ Lea:p (16)

3.3 FE B

FESCARRAY Sy B TR A A B R ARG AR R M B T RS B A R BE FE RS =
{81, o0, Sy YR BRI B B B FSEAR R o ol 0 5 | AT S B0 Uk D T 5 AN O 22 () ) 22
B, ASGEMEE TR, ¥oRESBhBioE S 2% (MLM) R . TR0
%%ﬁ%@%%%ﬁﬁmoﬁﬁT%%%ﬁ¢,%ﬁ%ﬁ%&%%ﬂﬁ%ﬁﬂ%%ﬁ%ﬁﬁm
IR 2L

3.3.1 FiEsxit

BB HE AR PR TR B B — N REER 2R A, X B T GRE S A E R e
KAl NTFEELERBPANME, BARE SRR F BT EFENLEE Ty € YR
BBl — Ny, BIM @y — ve i1, HEREY = {PER,LOC,ORG, O} 55 1 K

v = {person, location, organization, other} -

3.3.2 Mkt

N T BTN S FBAES P, FEREBCR IR M A\ e BEOV R BT (o), H
BFEMASK]PRIE - FEASCHIMESRF, H BRESWE— MR (), W FHR

T(z) = x.In this sentence, [Ent] is a [MASK]. (17)

HepoRERERA TR, [Ent] R0 To P IBEESARER . Hit, 1EREy e YIBX
S RIS FRINAE 55 ORI B 5 B R A BER A, HIE Loy

pylz) = p(IMASK] = M(y)|T(x)) (18)

3.3.3  YIgrmnE

N T REF N BELZR SRR 2 B R, AR SCRA T R SREESRRS, EI R AR A
YIGEER T RAE . Bk, BEVLIHEEE SRS B VRN SRR S R A EEA, FHF
0" RFRATEREARO € YIIRTY o SR 6 T A SR B 5 S 4 2 JABEHUE BE 7 T 3E SE AR 2%
Bl o MBS ER LR HEUEE R AT, SER S B AE AL R85 R B T 42 I “other” , MTIZRAR T 5513
FIFA R o BAN, fESEMRP R A SOEFEBERTIE A TR HF 28 IR0 6 1E
AR R ECR AT AR - ZREIE =T

L=-) logp(ylz) (19)

BT, KB ERNESRE S R BEE EIEAT () P [Ent], FRREEARORE I ZRE
B, FEFHER RE AN B R S AR
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4 SERWE
4.1 DPHEARE

5 Z i BsR IR SRR 7T DR R dn 2 SEACR AN, ASCE 1R T BOR RIS 2R R
B, XEEEHkENE . XNEFRGRAE - MRE, BRI AENMRE (N-way) FIK
#F (K-shot) - N7 HIFRITAERERA SR B RBLMERE, AICHK € {5,10,201#17 T
4.2 HIRSEHIE

T R PR AR AR A RUE R SRR R A T T AP EEL, ASE = EEES
EHAT TSR . K € {5,10, 20 B LT, AR5 4 HE (Yang and Katiyar, 2020) 7 )51
OFFESERG - BfRORYE, (1) IIRETREED R EDEKNR N mESEE . (2) Wil
EHMERER A TE 2 SEHEDE PRI L EEDTK: T RIS E LA 5
P, B R P = EE S P EEEIE E H (Yang et al., 2022) T A FFET « ARSCHEA =4
AN [ AT I 1) i 4% SEAR R B BE AR 4> I & . CoNLLO3%(HE%E (Sang and Meulder, 2003)7E#7 8 4%
1« MIT-Restaurant#3E4E (Liu et al., 2013) RS FIWIKiGoldE(#E4 (Balasuriya et al.,
2009)— &I . F1ER X EHHREENFRIREE -

Dataset Domain Language Class Train Test
CoNLL03 News English 4 14,987 3,684
MIT-Restaurant  Review English 8 7,660 1,521
WikiGold General English 4 1,017 339

1 FIREIRENSITER

4.3 SEREZETY

A A PyTorch (Paszke et al., 2019)F1Openprompt (Paszke et al., 2022)SEHIHA! .
T BRI B BE SR 4B 18 7 bert-base-uncased” U R BV E N D #5 . epochsiX &
735, CoNLLO03~ MIT-Restaurant FIWiKiGold#4 ¥ 5 1) FE o 53 A1 E 705, 0.6, 0.7- NiX
BHH5o KHAdamWILILES, 23] FEH3e-0.5- X TEEARERI 53R, RICHEH bert-base-
uncased” TG ETIE NG ET, F X BepochsHIEE N30, ZETH FHAdamWAIE L L
7y, H¥)ENbe-bo MTEMEL, RUERRIGICEEE T LI SRS
4.4 FH£

ARICRFE RS N e P R T R -

Prototype (Snell et al., 2017)—FhEE TR ML B J74E, FFERAEEHNFR N BN RCHIFE
—FRRD BT R E, FEF SRR ERER S B SRR -

LC-BERT (Devlin et al., 2019) —MN&EFBERT MIFFFIMREER!, ©EHZABERTEREA! H N
A=W REE, ATFIIIRZE -

NNShotFStructShot  (Yang and Katiyar, 2020)#H T — 3% FE 2D AR ES T
YANNShot F T fm 45 SERRA, ERARKIELR T RS HTIM - LA B, Mil#—F
Seth T ARSI AR T 5 | NHERT EL EVE R DR AR 2 3] T 1L StructShot -

TemplateNER  (Cui et al., 2021)—METEREIRAIRRE 1L, HTORER G4 SE48H
A, BRI R A TR 188 B A AUHUE SUERIE N BART HIHIA

SEE-Few (Yang et al., 2022)Rffin 44 SRR A 0 R EL 5, B ERMIAIES S 72K - RS

SR M, BEEZdimE, HXMry RAREEE . N TEESRER, CREE
SrREHTE NSRS 4E55, RINAIA BN USSR R TE BT AT -

5 SERLGR

5.1 ERMT
FoFE R T AR SCATHE H B ¥ % 7ECONLLO3 ~ MIT-RestaurantFIWiKiGold %k 1 £
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EARDHEAZEFRIN, FUTEENE: 1) AXWEEE LA =PEE XN

I 8

o BRRUL, FEK=SHEAIEE T, AHEHEYF1S EECONLLO3 « MIT-

Restaurant FIWiKiGold 3288 5 FIHE 11 72.27% ~ 12.75% ~ 6.77%; FEK=10FEAEE T
SREINT . 6.91% -~ 13.24% ~ 3.94%, XIUE T A S H R TIE DREAGS B N R IE I
T, WA EERE TRE M ENGER - 2) SESME, AROUEH AR GERESREALE T E
B ELAR0EAR L E N RIS EREAMEGERIL . 3) ASUWE T LAATAOIR R A TE,
5 TemplateNERIEA FENRNFIEAE BEXT L FREMMALE - 4) EADHEREESY, LTHZ
FE IR EERETI0)ISE, BT E A T IENNShot FlStructShot H-1&H Tom H B AT B
I bzt B B e T VA NS A B S PR DR &

K=5 K=10 K=20
Datasets Methods P R Tl P R Fi P R 1
LC-BERT 42.83  30.72  35.06(6.09) | 50.36 52.13  51.20(639) | 56.33  63.85  59.84(; 43
Prototype 38.26  43.14  40.37(306) | 45.08 64.02  52.82(329) | 43.94 69.72  53.89(1.95
NNShot 32.11 3842 34.92(330) | 34.10 40.98  37.18(58y) | 3843 47.85  42.61(593
CoNLLO03 StructShot 30.04  21.33  23.43(45y) | 38.62 19.72  26.09(723) | 44.96 28.59  34.87(y 3
TemplateNER | 26.90 23.46  23.13(g40) | 44.51 43.99  44.01(4gy) | 52.16 56.46  54.01(5y)
SEE-Few 60.45 51.27  55.21(393 | 66.19 58.68  61.99(;73 | 69.49 67.07  68.211¢)
Ours 63.63 52.42 57.48(510) | 70.82 67.08 68.90(;.94) | 76.89 76.59 76.74(3.17)
LC-BERT 41.21  38.65  39.88(379) | 43.60 48.93  46.08375 | 56.24 60.04  58.07(1 50
Prototype 27.77  46.79  34.84(163 | 30.37 50.64  37.97(229) | 37.91 59.31  46.25( g9
NNShot 28.15 3481 31.11(33p) | 30.28 37.56  33.56(145) | 36.72 45.55  40.66(;.96)
MIT-Restaurant StructShot 4513 25.00  31.93(43z) | 43.94 2819  34.30(256) | 52.08 36.18  42.69(112)
TemplateNER | 23.11  20.78  21.53(466) | 39.45 28.77  32.7l(gy14) | 46.93 37.00  41.26(.50)
SEE-Few 53.08  39.47  45.25(315) | 57.19 46.41 = 51.20(14g8) | 64.79 57.22  60.75(.07
Ours 71.34 49.85 58.69(3.44) | 74.61 56.71 64.44(5.15) | 76.17 68.16 71.94(; 8g)
LC-BERT 36.02  8.02 12.57(781) | 43.13  8.95 37.72(700) | 50.68  50.73  50.685.94)
Prototype 20.55 2146  19.28(g19) | 23.31  45.21  30.59(395 | 27.31 56.22  36.56(5.¢5)
NNShot 2781 3416 30.63(191) | 26.36 37.92  30.93(489) | 28.33 39.07  32.81(5.41)
WikiGold StructShot 49.00 13.37  20.88(461) | 43.21 1419 21.28595) | 43.51 1594  23.16(2.1g)
TemplateNER | 18.45  19.45 17.26(1573) | 38.33  45.37 41.04(1319) | 57.39 56.00  56.00(3.22)
SEE-Few 61.23 41.01  48.87(301) | 63.36 48.74  54.98(324 | 69.06 58.25  63.19(; .5
Ours 74.94 44.24 55.64(584) | 67.19 58.46 58.92(5350) | 76.58 64.52 70.03(5.65)
# 2 =PRSS EARY R TSRS R
5.2 THEISEE

Hyit— BRAEFTRITTE R A RAG RGN, A STHAR DA E AT T IHRSER .

AT T 22 A R SE R 38 A

BREL=SHIFTAATREES I, FRF E ISR 73 AR,

1) w/o sea: MPRES IR HAFTIRELR, B THT L8
2) w/o neg: REPRES 5 FBLRAT ) 07 (7 RAL A

3) w/o span: FEFRESERGMIEIR, fECONLLO3 « MIT-Restaurant F1WiKiGoldZ(#&4E 7]

4) w/o prompt: PRI RO, B HEERSEE-FewiB I B E R TE, B
FAESSE L H R SRS -

Model CoNLLO03 MIT-Restaurant WikiGold

5 10 20 5 10 20 5 10 20
Full model | 57.48 68.90 76.74 | 58.98 64.57 71.94 | 55.64 58.92 70.03
w/o sea 54.72 65.06 75.50 | 58.21 60.84 70.67 | 52.06 56.30 68.39
w/0 neg 54.98 67.10 76.24 | 57.91 64.26 71.18 | 54.78 57.69 69.73
W/O span 3814 49.85 55.25 | 35.71 4244 3837 | 27.12 17.80 20.12
w/o prompt | 56.05 55.88 68.42 | 49.92 51.86 59.49 | 50.30 45.85 66.77

3 FEAFMEARE S, RAHR SIS R = RS LIPSy
AT THRR SRR HF MEME I SRIREE R, WR3PIR - HISEINLE R AT
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Model CoNLL03 MIT-Restaurant WiKiGold
Full model 5648 3151 730
w/o span 199068 56139 32073

R 4 MAER RS B E ST

(1) X TRERRhFRREs, B F A TN E - XEREMT B E S UG
A b7 5 B A b ok, SEESZE SR AH . ZECONLLO03 « MIT-Restaurant ~ WiKiGoldZ( ¥
B ESHEARRET, BAUPAMEEF1ES B R 72.76%~ 0.77%~ 3.58%, iXFKBH, Fhriins
HRENB LT & R B5 B N LA T B B TR R, IR RARh PR iR R A A -

(2) XFFREBR O ] REE SRS, HAUREENS 22 5] 2] “other” K HIHIE B, WLIRLERNFE,
TEFTE EUR B/ DREARR B F, BUE A FRERIS S, FIOECERE T4 . XRB, AN
KA B T RIBEE R BT, BERS IR B BRI BriR B R (RS -

(3) X THEREEERMEIR, HEMEEE, #1190k sTLER, SBERIKEML,
5 A ARG A AR i 42 SC AR RIS B8 K, EEME S SRR RE 2B R RE -
FAMSLIGLER AT, XRRNEBEMHEE ST EREE RN RERE, XEHELEFER
ST R A TN R, X2 S EURTERE TREMERRRE - XK, BERNESRaEER K
FI/ D KRBT REBRE, XTI RER EE, BERNEERAE f8 4/ SRR B TEE
HEEETERE -

(4) M TFRBREREIIESR, BEESRIESE LN UARESES - WL LK
EF, FINEEVEHE TR, XUlBRIRIER2E ST SR BT 2 BARES i 17 0 I
R XHEER, REREMERRAIRAISAREAL . Btz 4b, BARIEK=10FFEAEE T, e T
FIREE, RIESEIE RN, EK=100 7Y, EF B rIMrHsss, ngesfh s
FERIANT MR, HEEN AT B EEEEESCR, R s ge -

5.3 RHIFR

Input: can you find the waterfront restaurant albe oli of course thats open until 11 pm.
Label: Location Restaurant_Name Hours
K=5: can you find the waterfront restaurant albertos de ‘of course thats open until
‘
Restaurant Name Hou’s
K=10: can you find the restaurant albertos de ‘of course thats|open until 11 pm.
Amenity Restaurant_Name Hours
K=20: can you find the waterfront|restaurant|albert : ‘of course thats|open until 11 pm.
Location Restaurant Name Hours
Labels={Location , Restaurant Name, Hours, Amenity}

K 2: RO - AEEEEEMIT-Restaurant N ANFIFEART) F A SETHIR G 0T - SLERAER R
RORABI SRS, R RS RN B B LR BS K

Bl2ER T HEARSEARZE T, BEAFWAE - FA1T DR BIEK=FAR%E T, &3
SUIERAROI H SEAA B8 5 “albertos deli”, TR A RN HY SE 4R B5 B “waterfront”, Ff HEALS
T ISR BS B “11 pm” H @ B ESLSLRES F “open until 11 pm” B—3#R4>, WET B SEHE AL
R, RRZ: EK=FAREET, IHEEREERD, N7 RBREIE R R L5 Bl
5. FEK=10FEARE T, HEAIERRRGI H SEARES B “waterfront” Fl “open until 11 pm”, SR,
TR B IR BER I HAEK=5FF AR I ARR A IS B, (H02, 7EX SERES B “waterfront” #4743 38
f, RS EL TR A SRR A “Amenity”, T IEFIRIE AR ETZ “Location” « A1 HTIANE
RERINS SEAR KR E BB I BN BB IRIHEANE T4 o teoh, A REW R
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H AR ES & “open until 11 pm”, X RIS B &K f 7 BT RE|SEELARBZRIEET) - &
Ja, HEK=208A%E T, BRI UEERS R H SSRES B RERS o SE 4 B5 52 73 BC HERR 1 S 14
RE . XU IREENGREAZUEINT, BB BIEZ AR, BUSEIFITERE -

6 RBESARRIAE

FEATH, FEH— W BAEZRTSP-Few, T AN FHREE i DR A fiy 2 SE AR IR 51 -
AT DA i 2 SEAR R B 55 50 A O B8 B R AN SEAR 72 KRB B B, X AT ASERE AL AE /DA
THOL T UGB B AITERE « AT 3SR BRI RRAR IR S 4 7 SRR RURT BE VR ) % 152 25
o SER R 0 RAESSHAMONBEROE 5 B EAESS, Rk KRB AG REBS I, Ead il
DITONERFIGE 2 18] ) Z BE A SR D EE AR RE « A2 = D EERUR S LA RESSR I, A0R
H BT AE DR A Ay 4 SE AR A R BV TR S T IEE R -

FERKTAEF, BAPRRRICIR R S SR, LIREPLMIMERE, Hut
— iR DR A i 2% SRR BT RE -
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