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A sLAREI (Named entity recognition, NER)
— RN AR EESEE YA AR SR T
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PER ORG LOC
General domain(news) Biomedical domain
* Person name  Gene
« Organization name * Protein
« Location name » Disease
* Numeric expression * Chemical
Cell

B RIEHYSEAR

K, BIEAZ. R, I

Paragraph

London pyy-music; 18 the fifth al-
bum by the Britishiioc-cee; Tr1OCk band
Jesus Jones (org-showorg) 1in 2001  through
Koch Records (org-company)- Following the com-
mercial failure of 1997’s “Already ;.\ o1y
which led to the band and EM/ 5. o—company) part-
ing ways, the band took a hiatus before regathering
for the recording of “Londonn.t-wmusic; for
Koch/Mi5 Recordings, with a more alternative
rock approach as opposed to the techno sounds
on their previous albums. The album had low-key
promotion, initially only being released in the
United States 1.o--cpe)- Two EP’s were released
from the album, "Nowhere Slow [, + -music;” and
"In the Face Of All This .
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. . * Location name * Disease
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reduce divergence

o) [ B e

7 h-1w o h5
increase divergence 4 hd'“‘
Projection Network, (f,£)||  _______ Projection Network, (f,,f) hy 3 Z
o N, ——— h he
+ . P ‘.‘ _____ t ______ 2 | T B e e ’ - .t - ? ......
Representations, hj | .Representat:.ons hi '(' ‘- Representations, hj !
A : s ) 3 4 :
PLM . |Pm | ; PLM ;
r 3 T sup sup) sup = 4. lest’ Sﬁl
| EREE] e 0 B OF %] % (%)

Barack Obamawas born in 1961 Volkswagen was founded in Germany  Nvidia Iaﬁnches RTX series GPUs

(iii) Nearest Neighbor
Inference

Source Tags: B PER [ DATE Target Tags: B ORG LOCATION

(i) Source Domain Training (i1) Target Domain Fine-tuning
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+ SHTERA
— FillZ54mhSes4miS (BERT)

o =] o = [, 2 [
v A

increase divergence

 XFFntokenBYFES, BRIPEFRRS Projocion ook ol .
[h, h,, ..., h,,] = PLM([xq, X5, ..., X,,]) i mmmimm' . ‘
— BERSTERA 4
- IREGIIBRIINEMLZE, BEISEZERA —
K = fu(hi)’ 2:i = ELU(fZ(hi)) + (1 + E) Barack Obama was born in 1961

- RERANBRMI 4IRS, BB AE TR () Source Domain Training
BRELINSE 0T, MNUBHRT T XAHIERT, MEAMT/IVERBIRERIBIERN
+ FERILIFRRER: Source Tags: ] PER [ DATE
— BREFRIZ =S (AR T R e 1
- BHTIRAZ BKLBERITFEBANTRES, BFtETas. BilsEEs
KR, REBTHE =S
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CONTaiNER jEZRS R {2

° ;}giﬁﬁi}l zﬁ\ rediie d(iiergence
AN (
— TT&tokenXy 2 BIHIKLEUE -

Dg1INg | INp] = [Nw ) | [ Ny, 2]

increase divergence

1
d(p, @)= 5 (Dk1L [qule]+DKL [Np”Nq])

o thl{l?g exp(—d(p, q)) The Islands| [lie| 860 km east| [of| |Christchurch
Z(xq,yq)exp | X | o PLACE O ' . 0 0 PLACE
— p e \ .
l(p) = —log y exp(—d(p, q)) \“**\---___\:f,_//
(xq.¥q)€X.p%q ’ —» <«— Attraction <—» Repulsion

Xp={(xq,Yq) € X|Yp =Yg 0 # ¢}
« BAY: BAEIUSEARtokenER NEEE, IEN0AELISE/R tokenEr NEEE
« BN 1) BIFEER I R R
2) BRUERITEIEIARNO-tokensEf: OZFKalge@MidlEP BN BFRSLIR
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=V 7
— 5shotiZER BN, 1shotiZERAE
- FR: HESSERTFEHIrEns e,
NHELHERT BIRE D IS =

« fRIR: Ishotip=REEA N D HIE .y Projection Network, (f,.f)

HYBRTURE S Y5 RV > sl
Y Representations,h;” '(/
) 2 1
d(.q) = |m,—n ' ! :
ity el .
- B
T LA Wow % %
+ BRKEE, NS LR Volkswagen was founded in Germany

* BLERVMISSHSSFAREMERINE () Target Domain Fine-tuning

Target Tags: ] ORG LOCATION
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+ LA BT IR

) Target Tags: ] ORG LOCATION
— (ERIIGIFEIPLMIBRIZRR
— T SRHERE :
« MWhztEstokenRYTRES /950 THYSIF S tokenBYIRES
y o5t = argmin [R5t — b ™13
y; where(xlscup yk p)EXsup |
hy :
Ny mm———— e '
‘;- Representations, hj ' .\O A he
: A : hi A ¢
1 : 2
: PLM ; ) Dj -~
‘fl Tes “fest Tes l es test
ESEESIRES x{]ﬁxﬂ hy o Z
Nvidia launches RTX series GPUs N3 y h3
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° 5’#& 1 .:.g% Dataset Domain #Class # Sent

MLl N . OntoNotes General 18 76K

— Ontonotes 5.0ZFEE : 18 4T, 12B2’ 14 Medical 23 140K

wp o . . CoNLL 03 News 4 20K

— 12B2UEEE . [Ez4min) WNUT’ 17 Social 6 5K

N A . GUM Mixed 11 35K

— CoNLL’03Z0EE . FhEdmia FEW-NERD  Wikipedia 66 188K

- WNUT,17§IE§E: ?i&‘ﬁ%%@)ﬁiﬁk Table 1: Summary Statistics of Datasets

— GUMZERS: Xip. #E. TEMXA. RiFHEE

— Few-NERDZ{IEEE ! L astitg, o
W &

. FHUETFSIEE, coMRIE, Sk R,
- IREEY RS
— EEERRAESS
— Few-NERDIZE
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IS BES
— FTEYSCARSSEY R RE HH I B EIRVING S AN E
» {EFAONtoNotesEESESLIOTRESEEY BRe], 181 LRsEy AABC=2HAMEAZAISE

RRBIERS

« EENE BN

5, WA E R OREE

1-shot S-shot
Model
Group A Group B GroupC Avg. GroupA GroupB GroupC Avg.
Proto 193+39 227+89 189+79 203 305+35 38.7+56 411+33 36.7
NNShot 285+92 2731123 214+97 257 40+21 516+59 476+28 477
_StructShot 305+123 28R4 112 2084909 267 475 +40 S30+4+79 487 +27 498

CONTaiNER 322 +53 309+116 329+127 320 512+59 559+62 615127 562
+ Viterbi 324 +51 309+116 33.0+128 32.1 512+60 56.0+62 615+27 562

- g SMERATHLER, FRRE
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o« EEERRAESS
— TRt | AUREL - > FRYSC AN,
— OntoNotes{EgiESI AL, 19#HI2B2, CoNLL, WNUT, GUM_ERIMHERE

Model 1-shot S-shot
12B2 CoNLL WNUT GUM Avg. 12B2 CoNLL WNUT GUM Avg.
Proto 134+30 ]| 4999+86 |174+49 178+35 246 179+18] 613+901 [228+45 195+34 304
NNShot 153+£16]|61.2+104 1227+74 105+29 274 220+15 741+23 |273+54 159+18 348
StructShot 2144+381624+105 |242+80 78+21 290 303+21] 748+24 |304+65 133+13 372
CONTaiNER 164+ 1.7 |578+10.7 |242+29 1794+18 291 24119 728+20 127.7+22 244+22 373
+ Viterbi 215+ 1.7 161.2+107 127519 185+49 322 36.7+21 758+2.7 |325+38 252+27 426
SN .
— £518:
A 4 E\ ~ :
o REHIBRMTFILLERE
~ = S sl L L N A= v - A=
- TEZEHGIERNGUMENESE, EhXItLEIZFRINEER:, CONTaiNEREF 5%

« CONLLBIFRIREIR: FraEfftrduE=S0ntoNotes) 1=

FRsSCANE & EONntoNotesH

9 BREE, CoNLLFHE
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CONTaiNER ERUGLESER

« Few-NERDIZE

— N mb AN NP . Model S-way 10-way Avg.
— INTRA: % B EE*H*ME%@EU% 1~2shot 5~10shot 1~2shot 5~10 shot
. StructShot 35.92 38.83 25.38 2639  31.63
. JIGEE: )E:_FPEONE , Art, Product, MISC prowBERT 23.45 41.93 19.76 3461 29.94
st T T s NNShot 31.01 35.74 21.88 2767  29.08
¥R T E 2 HIES S CONTaiNER  40.43 53.70 33.84 4749  43.87
*H*‘LEK:': Hg’m*lg*{zlxxi + Viterbi 40.40 53.71 33.82 4751  43.86
 IGUFEE: Event, Building
. Table 4: F1 scores in FEW-NERD (INTRA).
* 7mu1it§< . ORG [ I—OC Model S-way 10-way A¥g,
o ¥ u\; B2/ ‘E L E'g';_g I EE 1~2 shot 5~10shot 1~2shot 5~10 shot
HRIESRBBMRC A S5 =0, EEHbakE StructShot 57.33 57.16 4946 4939 5334
. ProtoBERT 44.44 58.80 39.09 5397  49.08
— INTER: NNShot 54.29 50.56 46.98 5000  50.46
WO e AL —~ " N CONTaiNER  55.95 61.83 48.35 57.12  55.81
¢ *H*ﬂggktﬂ;gi ' gﬂﬂﬁzgﬁ/ﬁ*ﬁﬁé + Viterbi 56.1 61.90 48.36 57.13  55.87
oy
Al . Table 5: F1 scores in FEW-NERD (INTER).

- EEHLRERIINTRAIZE |, EMELF
« BMEF, JTEESshotlE)
— IBINEERER NI 7RIS, CONTaINEREEISEHIFRI S ANDEEAR 18




CONTaINER J(gmit%

-
S

B~
- AEH

— ?ﬁﬁlﬂﬁ’]@h KL-BYE or KREGEEES?

+ SFTRE: MEYGHE 5T BT, LshotR

HOARERFIB TR

OREME. ErSEY RES EENH

it

W/O Finetuning W/ Finetuning

- G510 MIBIRE TI4HRE, SshotEEEE L-shot

31.76
56.99

32.90
61.48

S-shot
JRHR: MER LA ABRERIA E i e/ S

- W BIESCIRAIERKL-8UE, 1shotXERAEF

KL-Gaussian Euclidean-mean

I-shot

IR RETTI AR R T B D BB ER 5-shot

18.78
32.50

27.48
31.12

o fRIR:

— 1shot A EERNBIRZCIEEAE AR BiR
— 5shotFiEHEmR ABIKL-E8UE, EAEEFFIASHEAN
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SR _— ; 2 g
° *E'ﬁ: : Point Embedding + Euclidean

— EREGEEE + FERA\ | ey

- FRELTOIRE R, || /7w &

N - :§"l - ,
BB, Tl R 0
B, MEIEERIE || s
SLd (a) F1 Score: 37.05 (b) F1 Score: 46.59

A NS R, R 015 -
148E 5

1 -1 S'ufpp'ortl' jU x L o & .'(T-elst n = "

@ % o

_—ie L = TR A

. Soa cAE b :

- RHTERA 1 N o

— ) After | - ::?} | —
- ERERIEERIF e T e el 1
A S —_— A \ A 4 Ai‘j ‘ " |
- HUEED, XBRMITAIRE ™ TR |t e
é%ﬁ E’iﬁ?ﬂ’\]iﬁ{{ﬁ%j} (c) F1 Score: 21.96 (d) F1 Score: 57.46
- MRRR, B BRI

0 - -n
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- U
— BRI I | NV AR ap A ST B Gy
— UL T MEZARNERRItoken[BI3fREER, BXERE 7R B ISRERNT U S0

— BNEREARIR, IRBEESTFEPEESXEIN (WESF, 12B281ES)
— JTCHE IshotHHERIEE R/
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COPNER TIPO PCDL

T Bir | {(NMEALVERESEEH TRRAELANRE
| I\ DERRE 7 SEMUE IR FRNEFFRNEY iR e+
= (Few-NERDEUEL, A1F188.2KSE, SCAR188K)
1 faiE 2, BRI ErRvmARS
2. (EFRT) || s SIRERISEEIFRYIR:
P QI8 3 ITEXTEIRSS
4, BirtraE=SalmRnE
5. BIHYSSSSE R
@) i | AFRRISOMUETIE SRR ITRES
P B | EESEYIRseinin AR~ EMNAYSLRSS
C %4 BEOBIWLEN
D R | W EIE S ERENEESREY)
L JKSE | CCF-B COLING 2022
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COPNER iE2RSIRIE

<«—» attraction
«— fepulsion Source Label Set: {PER, DATL, 0}

M(PER) = person
D0 @ N ™

JM( ‘,";I ) = date
M(0) = none

[ lj D representations )
T T T T (7 N
: . Target Label Set: {01, ,0
N Pre-trained Language Model Predic [ ORG O O O ] arg : { }
! M(ORG) = organization
,n I I ' JM( ) -
T | — M(0) = none
! [BOS]:"r arack Obama was born in 1961} [EOS]| person date none ' [EOS] 2 <
; origin text prompt ' =
; (a) Training in source label space [ distance metric | .

. COEED m CODEE0) W m
¢ ?

{ t f | f t t

2 Pre-trained Language Model = fp---------- > Pre-trained Language Model
[BOS] (':' sla moved to | i [EOS} ' none organization [EOS] [BOS] .(;‘E.'—:_i;_’v._.i;_I‘E-.(_:_a_g_e.dii_t:l__—-______-_-_:: [EOS] | none organ zation locati [EOS]
origin text prompt origin text prompt

(b) Adapting to target label space with support set (c) Inference in target label space

24



COPNER IERSIS

o SR Few-NERD
NP — #Class #Class-specific word
— S ERRTM s
ocation-bodiesofwater water
N — ok — K S2 ft P S = T :
- BHY: &SR MREEEI— I EEERE, i e ol
° 1%%2‘%%;2“55’}]%% 1’E7§J CWs (ClaSS-SpeCiﬁC person-director director
organization-show show
words ) organization-company company
. . building-airport airport
M(LOC) = location building-hospital hospital
o {jl‘:r'j art-painting painting
o art-film film

- SRR —RRIENER
— BB AR 2R RE
- WIERTAT, B2 BAVBIAFS!
 tAREWMADFIRE, nASSSENE, ERINT vny 3R
AESLRSE

I
X' ={x1,X5, .., X¢, V1) oo Uy Un1} 75




COPNER iRilis2 = iBlilll 25

¢ R
— &Rk E R ESR
= [hy,..,h;,hy, ... h]
=PLM([X1, X3, ..., X¢, V1, «r) Un])
+ BAFRCWSHIRE LUE) 4RI a)F
HhtokenZRHIS | =
— TFEXSERKR: FTEC s,
CWs
« MERIETRNY:
EXI(xp, v,), XS Ex, FIEAMBZECWS

exp(—d(hy, hy,)/7) )
g=1exp(—d(hy, hy)/7)

ANTAERX

[(x, = —log

& R
Source Label Set: {PER, DATE, O}
M(PER) person
M(f A\ T ) =
M(0) = none |

<«—» attraction

<« repulsion

[[jl D D D D [j] e m s representations
$

P t ¢

Pre-trained Language Model

T ]

- - —— - -

person aate none

[EOS]

_________________________

origin text prompt

(a) Training in source label space
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COPNER fnfil] & JE12

. Bt e

— RS EAE, BN BRMRES(E 1 A
- BiERMg: mEREE, NEEEFLLERTE ?td o MOT'
+ BrERENEN A BRI TG i (L% 0 0 0 it ] o i oved 4153 (s nons oganaion i EOS
. I_--_I L origin text prompt
]:E‘ T L (b) Adapting to target label space with support set
- BRI EARFIER s i

0

H'¢St = [hy, .., h;,h], ... h), h o]]

\ Target Label Set: {ORG, 0}
e M(ORG) = organization

T ANy
- Xj- . '5:/'\t0ken ! ﬁ@ﬂgnﬁﬁﬁ% -’ [—*—l O O } -

Y M(LOC) =
=D — P f t t t M(0) =none
Eij&ﬁ/‘\] CWE/}]*ZR\_‘LC] - Pre-trained Language Model

test __ . h _ hl 2 I ________ T
yi = argmin i j [8OS] {Google is Iocated in C:lifoiriia) [EOS] {none organization [EOS]
C j 2 origin text prompt

(c) Inference in target label space
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COPNER 3R3&iRit

. B

AA< Datasets Domain #Class #Sent #Entity

— SV =y = R Amtab OntoNotes | General 18 76.7k  104.2k
OntoNotes5.0 ZiESS: 1B WNUT'17 | Social 6 57k 3.9k
— 12B2 FIEEE . [EZ54M1E, I2B2'14 | Medical 23 1408k  29.2k
o . CoNLL'03 | News 4 207k 35.1k

— CoNLL’03 23BE5: Fhig)smisy MIT-Movie | Review 12 122k  26.6k
Few-NERD | General 66 1882k 491.7k

— WNUT17 S 3SR aE,

— MIT-Movie #URES: FCUnE;

— Few-NERD £iE5E: AHUEEREESE, 664nE, SHEfIE
o« IMMTEHIRE

~ BIREEE)

— 1ERE

— [EtrE=SE

N
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« SCIg—: XJHUSCie-ISinE=Sia)
— Few-NERDZUREEHINARES
— INTER: fBMEZRFIE)Ig. WXEHRE, BREAHEE
— INTRA: RFEIEE LN ESLAEETARIIENEZES

S-way 10-way S-way 10-way :
i {~2shot 5~10shot I1~2shot S~10shot V& Mpgiel {~2shot S~10shot 1~2shot S5~10shot V&
ProtoBERT 44.44 58.80 39.09 5397 4908 ProtoBERT 23.45 4193 19.76 34.61 29.94
NNShot 54.29 50.56 46.98 5000 5046 NNShot 31.01 35.74 21.88 2767  29.08
StructShot 57.33 57.16 49.46 4939 5334 StructShot 35.92 38.83 25.38 2639  31.63
CONTaNER | 5595 61.83 4835 57.12  55.81 CONTaiNER | 4043 53.70 33.84 4749 4387
+Struct 56.10 61.90 48.36 57.13 5587 +Struct 40.40 53.71 33.82 4751 4386
COPNER 65.39 67.59 59.69 6232  63.75 COPNER 53.52 58.74 44.13 5155 5199
+Struct 65.98 67.70 59.56 6237  63.90 +Struct 54.26 58.84 4426 51.18  52.14

- e EMIS ENENRBRTES AERshotm Rt ERE
. FRRIshotFTAETAHAHR T BIRESTIORIIES, COPNERFHICWSHIT
SHAEEE
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COPNER 3I(IG4SER

SCAG—: XJEESCEG -1
— 1E5E STl OntoNotes5.0 £

R

s L)

2K

Nt sl L / A Y A s
— 1£12B2, CoNLL’03, WNUT’17;X3 M #UREE R0 E
Model | shot S shot
= CoNLL WNUT 12B2 Avg. | CoNLL WNUT 12B2 Avg.
ProtoBERT 499+86 17449 134430 269 | 61.3+9.1 228+45 179+18 340
NNShot 6124104 227+74 15316 33.1 | 74123 27354 220+15 4l1.1
StructShot 624+105 242+80 214+38 360 | 748424 304465 30321 452
CONTaiNER | 57.8%x10.7 242429 164+1.7 328 | 72.8220 27.7+22 24.1x19 415
+Struct 61.2+10.7 275+19 21517 36.7 | 75.8%2.7 325+38 36.7£2.1 483
COPNER 67.0£3.8 338+25 346+1.8 45.1 | 74929 348+3.1 41.1x16 50.2
+Struct 66.5+2.1 349+18 358+1.3 457 | 746x3.1 342+26 43715 508
SN . s]s == e N . S = == ~
— 18 EXRZHIER MUBNLTILLEE,; JTTEEIshot[E/R LA ERE
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COPNER 3(imZEER

x4

(A |

VAN
W

— 1B

. XJELELLG
1 BE&%IJ_J%EI’JU

- |_..M::R\_‘Lf|:|5j

FEAEHG IS COPNERBS K AL

Model CONLL MIT-Movie

5 shot 10 shot 20shot  50shot Avg. | 5shot [0shot  20shot  50shot Avg.

BERT-tagger | 41.9%12.1 599+10.7 68.7%5.1 73.2%+3.1 609 | 39.6£64 50.6+7.3 593+3.7 71330 552

NNShot 423+89 592+11.7 66.9+6.1 726234 603 | 39.0£55 505+6.1 589+35 712429 549

StructShot 458+10.3 624%11.0 69.5265 74.7+3.1 63.1 | 41.629.0 532455 614+£30 720+64 571

TemplateNER | 43.0+6.2 579257 66426.1 72721 600 | 46.0£39 493234 59.1+04 65.1x02 549

EntLM 495483 648139 695245 73721 644 | 46.6295 573237 624241 T19£1.7 596

+Struct 513277 669+£30 712439 748+19 66.1 | 492489 592+40 639+3.7 730+18 613

COPNER 549441 653224 70718 750%15 665 | 509+44 597+04 66.7x1.8 738+06 628

+Struct 542479 66.2+29 T718+18 77014 673 | 50.1x3.6 61914 689+24 746+03 639

=+ S - N il u V4 N
- g ERSHIER MUBENTWILEZ, ARMENINEERTHEMER, R

VA > == T4z
COPNERLUIXLERZBEITE
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COPNER 3I(IG4SER

- —_— ==
- X Fk

- T RIRFERIEL

FZNBEJI5LY

i il S S5

- 358 B A sl
T HYSCURSS 2

=D

&5

— \\/
TR

<l

%J5, COPNERZEY Y CWSHIEIN S FHIRICZIE]

5, XEIERY LR CREMEBEITCOPNERIIAR W

1 shot

ek A e T AR E et A2 LA o CoNLL WNUT  I2B2
— EERE=EHESHIEEEEAESS L5058 ProtoBERT | 49.9+86 17.4+49 13.443.0
Few-NERD Domain Transfer
Model INTER INTRA CONLL WNUT 12B2
Sway 10way 5way 10 way - - -
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