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=& JNMYE oAl (Nested Named Entity Recognition)2 otLEel JHME ES o0l CH2 MY =80l S0
s ZW TEO MUYS QIAGE MU0, ZH MY CAES s SSHOIEH 7= HYS Yk
WM el SE500IH =20 H8ls=s 2RIt U = =20 M= Oledst 2ME oHZdtIl 2K
Few—shot Learning 2t&0 Z2ist =& MHAY oA REZS HotetC 0IE o, JIE2l Biaffine =&
MY oAl REOl =3 HOIME Y 20 H2E ES6lEE BZol SHSU0IEIF H2 &HA
=& MG Ao 452 SAAIIETE SIUACH A8 20 GENIA S& HAMY oA HIO0IE 2l 5-shot,
10-shot, 20-shot AW A JI=2 Biaffine RELECH B 10%p0l &2 =2 Fl-measure ds2 2%
Ct.
FHO: =& HAMY oAl HE== Label Embedding, Label Description, Few—shot learning
1. A&
2. 449 47
HA ™ 212 (Named Entity Recognition)< A HFE9
ZlEo] HE WAR HAY] HREA AE, AW, WA AL F=2 BI0 Hl2E F-2sts o4 d o]
AW T AFHARE FFOE vy AYgd 5Ag A B FARE FFHo] (RF 7Nk EdEo] AT
of xdS At ERFeke 9=, JNAEe WYl [1]. [4]dA4+= AAYE A2 el 54 Spang Frethe F
S 2 Sd " oW fAge] FetertE e ol HEste] AlFE Ras &835te] sjAE 1S
1], olgs MAY x e FH FEE o|FoAR A A=Y
7 woy 7E WA AAE Q1A e 7IEAd TH MAY Qe FHE MAEES BT dA ok
olr= o 7HAT <12 (Flat Named Entity Recognition) 7] wi&ell 7]&=¢] CRF 7|¥he] RASZ = AHestr] of
Zl=o]l FE AFEHo ARFZolgh= HAFA AgHE Hoe Aol Ak, [5]dlA s oA 7 odo]
ARE FZ5HA ke Sdo] vk (2]. o] ofE HAE wEF3t7]l 98l Biaffine /7715 €&
=3 7BA 22 (Nested Named Entity Recognition) 3 &]& & 4] md[6]o] Z<tsle] Biaffine Span ¥
71EY Y A A4S S5 f8 el A /FU1E AEste] S AN S AlESsT. [7]9
W X3 ot ThE AN xHde] EYAeE T TFEFE A+ Biaffine T JHAH <12 Rdo] (Cross Span
A= wkale] AZHolti[2,3]. v} A 212 Representation HHE F7}3F Triaffine &3 WA
e TR ad A QAo AT T3 JNAE Q1A RES Akl
AAE g% FgFdelHe AY FHFHO A Frhe 7€ HYYd Ede RV 98 ARE ¥H F3t
A 7F e}, Ao F&sle] EFE A|=3t}. Label Embeddings #57F
B =RdAE olyst ZAE 1237 ¢8| Few-shot = o] tigk AHE g<5dle] HE F7Hd £33}
Learning 74l s FH MAY A4 =L 1 olF FRA &&= 7lsoltk. o]k Label
LDE(Label Description Embedding) 22L& A¢tsttl. LDE Embedding 7]&< o] gt ARE o] dh&xo] A
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ojojE e dHES dadsto] 2l ov Pre
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Attention #oJol& &3t Tt. [11]dA = ep¥ FHE
o] g3sl7] 98] o]= A=Y 3le] Attention Network®
Fatle 29 Aoradid. g =de BIO Bl FF
NAE 224 B2 Few-shot Learning oA =& A
HAT}.

B =Io A [11]9] AF-¢F FAFSHA
Label Descriptions ©]&3FA| vk, slvbe] b= 71 4
o] Label Descriptiones ¥ AHR=Z ARE3hH, [11]9
AL FH JNAY Q2o ofd dnt A Q1A 2
olm, bl HHE = AGuel Ajste] AHgslony,
2 =wdAe T IAY dAS s 7 BRdE
Biaffine ®¥l& AR&stal o8 HHE F¥ dolod
Label Attentionol A"t AF&-3kc}l, B =to A Aeksl W
AL [5]9 A9t FAFSHA Span 7]WHe] Biaffine &%
AT Q1A mElS o] &elA|vt, EY Holojo A g
AHE &83}o] Few-shot Learning HFA =& A%
5 Bt}

olr
i

Aorsl nulo

T - =2

3. Span 7|9k TH AAE U4 =L

Span 7|¥F T AE <124 2EL BIO
s A4 golEHEe Y %
Span ¥H =S Agsts Edlo =
Biaffine T3 7AW 44 =dS 7]&
iR v =

‘_E—\‘i
e

3.1 Biaffine 7]¥F T3 /WA= <14 2

Biaffine 71¥t 53 7/NAYE <12 Rde F4o BE
Span FEES EFote RdE £42 U3 2o

h = BERT (tokensgeq) )
pstart — FFNNg g (h) o
hend = FFNNend(h) (3)

sij = biaf fine(h§*"*, hf"?)
= (B OTU (™) + W (R @®R™) + b (4)
yl”] = arg max (Si,]') (5)

tokensgeg= % Lo TolEolw o]& BERT[12]= <l
FQst}. olF AFY H AHRET FFNNge 2 FFNN,p,
TT;'__ 7_}2)'- ﬂﬂ hstart_g]_ hend%‘__ ?’?l']:]' hstart_g]_ hend,‘:_ T,\f'__
Aol EAEHE BE span $HE A Z tro] AR &
@] ARE YepyiA #r. o] XE $H SpanEel U
3] Biaffine 7WAW &H/FE A=t A 57242 72
(Do 2ok U w, b B gy 7 bR H
FTH o2 Span i,j (i,j& «3F BE doEd dig <

3.2 ¥ HRE
Embedding =&

o] &3 Label Description

LDE(Label Description Embedding) 222 Biaffine &

|

©

o] AR A shads =8 (20231)

A 7MAE do A Biaffine %H7]2 Label
Attentiono @ tAst Zdlo|m A F4e 23

o}

o] Al
B

h = BERT (tokens,e,) (6)
h2, = BERT (tokens-eve! Peserivion, (7)
h2j¢e! = FFNNqpe1(h2¢ [CLS]) (8)
R3S = FFNNgpn ([hi; 1) (9)
st = attention(hch“be’,h%Sgan
= (2t s o
yi; = argmax (s;;) (11)

qe BFe Ay s $4L 3,19 Biaffine ¥
° HEASIS S

Zrow ZF7}AH o =2 Label DescriptionE<

Label DescriptionE<a 2+ ¥ W=z A3t olu] k=
RE ¢S] st ¢ldl~o|t}. Label Description €15
e 48 54 d3ge rteAE FRskeE sYst

o
BERTE AF&3sto] ehilo] tigh AW h2, & Wtk 1
3G k2ol A [CLS] 192 1A (BERTS] 4= &%
WA g @o])e] MEE FFNNge S AA h2ife s s
a1 33 AHRZE Label Embedding© 24 &3k}, BERTE
N3P ¥ #F FH he EE Span FEHE(AY2
ijoel AlF Qlelsel # QlYxe] HHE FA
(Concatenate) FFNNg,a, & 714 Q192 i,j o t& Span
@ h3FME AT olF Span ®E h3NUOlA Zbz)
o] BE kECl thsl] h2itPe'e} Attention ScoreE T34
&g Spanol ™I EFES A3l o]uw] Attention
Score &< [1319] dot 2418 AMg3t mdo] AXA|
a9 v 2.

— -

La b_e‘I! Descrl ption 0

Lab'e.f: Description 1

Label Description 2

Label Description 3
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Token0 Token2

13 1. Label Description Embedding E€1¢] 18
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NER tag Description

0 O : Outside of named entities.

G#DNA G#DNA : DNA is a fundamental molecule in the biomedical domain, serving as the genetic
blueprint of all living organisms, carrying hereditary information, enabling genomics
research, facilitating personalized medicine, aiding in diagnostics and forensics,
and offering insights into evolutionary biology and gene editing for disease
treatments.

G#protein G#protein : Proteins are fundamental biomolecules in the biomedical domain, serving
as essential building blocks of cells and tissues, catalysts for biochemical
reactions, and key regulators of biological processes, playing crucial roles in health
and disease.

G#cell_type G#cell_type : In the biomedical domain, cell type refers to a specific class or
category of cells sharing similar morphological, functional, and genetic
characteristics within a particular organism or tissue.

G#cell_line G#cell_line : A cell line in the biomedical domain refers to a population of cells
derived from a single source and cultured in a laboratory setting, providing a valuable
tool for studying various biological processes and testing experimental treatments.

G#RNA GH#RNA : RNA (Ribonucleic acid) in the biomedical domain plays a critical role as a
versatile molecule responsible for translating genetic information from DNA to
proteins, regulating gene expression, and serving as a potential therapeutic target
in various diseases.

3 1. GENIA dHol& 9 7BAl™ el 29 Description
Groups GENIA
1-shot 5-shot 10-shot | 20-shot Train Train Train Train Train Test
(1%) (10%) (25%) (50%) (100%)
#1 0.00% 22.83% 18.54% 22.92% 17.86% 17.46% 17.43% 17.91% 17.97% 21.73%
# 2 12.50% 21.62% 21.50% 18.50% - - - - - -
#3 53.33% 27.72% 12.26% 26.51% - - - - - -
# 4 21.05% 24 .44% 28.57% 18.53% - - - - - -
#5 42 . 86% 24.74% 26.84% 24.12% - - - - - -
3E 2. GENIA dlole] 1 FHE MAEES] &
5-shot 10-shot 20—-shot 1% 10% 25% 50% 100%
Biaffine 30.74 31.93 50.65 57.64 73.56 75.63 77.13 78.20
(£2.95) | (£1.93) | (£2.39)
LDE 45.07 47.90 61.46 66.05 74.37 76.21 77.40 79.01

(£3.57) | (£2.27) | (£1.62)

=

3. =g 8 GENIA =3 /WAE <124 dlo]ge] gt Fl-measure 45
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4. A9

Aokt LDE 9o As B7bs 98 T HAE <
2l Hlolg T syl GENIA[14]S AFE3}AT}. GENIAE
A el Fofo Al AREE = 7?3 NATE Q1As 9%
tﬂo]ao]rq 7Hjﬂﬂg E‘ro“’ O;qx} u}uﬂ;ﬂ Eo]]:]. 71—71—
o /A "1e [3]9 A48 FdetAl FHH e S
Edstel F 5/ JHAE H2E ARESISITE. & %‘j
oA Actsti= LDE =ES $s] GENIA 7HAIo] thsh
Label DescriptionE<S ZA & o AA3 &S F
I} 2t} Label Descriptiondls Theksh tho]Eo) %%017}
L= Ao HAg 11 o] HiE St
Z Qladol AREEE QAT = %mihlaﬁ4‘ﬂ]
B E A}ASH5E3 BioBERT-v1.1[15]S AM&3t o Hl
A8E 98l [5]19 Biaffine 225 AAHoz T3t
ATH3.14). 2% Biaffine 27 LDE B22E &Y
stA AAsER o mpAE JfAE EFE 9k FFNNS
T HAY Aees YelE stoldddrHE REEE
Zhotth, Addolg = [5,7]19 A9 mHA R g%
dlo1E(90%), F7Hd o e (10%) & 3121 Few-shot
Learning #74S 93] 1-shot(5&7%), 5-shot(25w%),

HfH

10-shot (50%3) , 20-shot (100374, 1%(167%74),
10%(1,670%4), 25%(4,173%%) 50%(8, 34653
100%(16,691+) =2 stFHolHE YA, olm k-

shot ®lolEl= 7 7hA% ej2( ‘0" Bl Al9]) HE k
A a5dolE| 2 A}83 Aok, Few-shot 8hg5t] o]
Hell izt A3 Ass 87 fal -5z S
dolHE Yrlem 1%, 10%, 25%, 50%2] &<5dlolE =
S8 g fEES 7ML dvka wdsie] gk vt

Aol aFw 49e H9a, 7 delgEse FHH AA
W ol H 29 @

¥ 3 GENIA =3 7§A% <22 dolgo st wmd
¥ Fl-measure A& 3%°]t}. Few-shot Hlo]E| o] ojdh
do2 5-I1wEY Ay Hd EAAE o Ao
th. gEdolHE 1009 27 AF&eEelS Wl Biaffine &
gl 78.20%, LDE == 79.01%% LDE 2 do] A Fo] ] =
ARE 2 Aok gl As & 4 dew, ol GENIAY

—

tﬂo1E17} Biaffine =2 7]#o2 FE3 ol7] ujiol
a1 AYzyeiet. &5dlol ¥ 50%, 25%, 10%¢] 7% LDE &
@o] 0.27%p, 0.59%p, 0.81%p U ¥ A%S vehuy
53] gFdoHE 197 AFESIN S ul 8.41% U =2
S Hol gFdolErt A4S 45 LDE Edo] ¢ =
< Ass BYs o Advk. K-shot stEHlolHE 7
MA Bl HZ kT stEHlolH=E ARES Aol
™ 20-shot, 10-shot, 5-shot, 1-shot A& tha| LDE
welo] JFAOZ 10.81%p, 15.97%p, 14.33%p, 5.85%p
o

ATt

5. 2&

B =] A= Few-shot Learning @7 74A3 =3
MAE <14 mals 98], Span 7|WF =3 MAE <14
Zdel Biaffine Zd9 =7 FololE& W oun AR

shto] YA sHads] =8
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