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Complex Entity Recognition Based on Prior Semantic Knowledge and Type Embedding
JIANG Xiao-Bo, HE Kun, YAN Guang-Yu

(School of Electronic and Information Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract: Entity recognition is a key task of information extraction. With the development of information extraction technology,
researchers turn the research direction from the recognition of simple entities to the recognition of complex ones. Complex entities usually
have no explicit features, and they are more complicated in syntactic constructions and parts of speech, which makes the recognition of
complex entities a great challenge. In addition, existing models widely use span-based methods to identify nested entities. As a result, they
always have an ambiguity in the detection of entity boundaries, which affects recognition performance. In response to the above challenge
and problem, this study proposes an entity recognition model GIA-2DPE based on prior semantic knowledge and type embedding. The
model uses keyword sequences of entity categories as prior semantic knowledge to improve the cognition of entities, utilizes type
embedding to capture potential features of different entity types, and then combines prior knowledge with entity-type features through the
gated interactive attention mechanism to assist in the recognition of complex entities. Moreover, the model uses 2D probability encoding to
predict entity boundaries and combines boundary features and contextual features to enhance accurate boundary detection, thereby
improving the performance of nested entity recognition. This study conducts extensive experiments on seven English datasets and two
Chinese datasets. The results show that GIA-2DPE outperforms state-of-the-art models and achieves a 10.4% F1 boost compared with the
baseline in entity recognition tasks on the SciencelE dataset.

Key words: information extraction; complex entity recognition; gated interactive attention; 2D probability encoding
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AU AT SIS AR 55, 6 H K A SCA TR U R e ST A SET R EATIE R 2028, T, WFFTA
B LA B SR (R R AT 45 R A TR, B, Eberts 25 A UDF By 4t e K 25 0 5 40 2R R s Ak
BEAT T W0, B T 89.3% ¥ F1 4345 Friedrich 45 A WU T RPRVEL SR b A RL . 88045 8L S 44, F1 4%
OB T 81.5%; Li 55 A\ PIUILL 84.8% (¥ F1 43 B T BT SCA I A HURS S5 SRy sz k. SR 1T, S B i o
SEATEH AL LA A LR, B A EOR A, WlE 1(a) .

Bt B B SR AN A R, TSN BAN R B ] s, d T BRI SR ORI R Ak, T
G5 TREERIUI AR, WA 1(b) Pron. RIRSEARIE S th R AL, 7515 . ARGk A PR AR S I = 2%,
YRR K T ECR PR, 411, Sahrawat %5 A VI SE30E 10 T Z5A5 Y 68 b4 R 252 R DF SLURE 2% 45 45U SR v
(RAE55 . AbBE 7 A HA I SR IEAT T WU, 135010 F1 480k 52.2%. Luan %5 A BAEFDRS O % TH B SCIIB
X AT AUSCCHR P AR SS « T3ESE I SEARIEAT 1, SR 64.2%.

(a) Simple entities

Drug Adverse-Effect
——

...assume that rIFN-y induced the de novo development of SLE in our patient. ...
Material Device
!—%

...potential of PBFM to be applied as oxide anode in high-performance SOFC...
Person Facility

...Bush isn’t sitting in that White House not thinking about the body bags. ..
(b) Complex entities

...requires careful study to understand the role that composition has on the

Task

oxidation behavior of Ti-based alloys. The attempt to overcome this limitation...
Method

...have recently shown that the fusion of measurement information with system

dynamics and shape prioré greatly improves the tracking performance for...

IS S AR B

Ejfaj s s pAH b, B 2% SR IR TR 3 32 A AE W 5 TPk k. — 5 T, 7 A S R o L 46— LS B R HREE, BT
TR EL S AR PRI AR . 49 0, NP S ] 1 B K5 TR B i) 21 s H — M 8 2] 50 2R SR U &8 A B —
LORFIR AT, SR, B SO R B2 W SRR, SR R B AR AR I T VERR T B A SR U R ZE . A
— PR R SCELRR ) 7 VRN B e Sk B, R SEARSE I (MT 5% kS M SUEE AR, 454G B F
A IR, R N SR BTE SCIA KN, AT $RE T 52 A4 SR B 55— T, 1] S S AR LA 24 1A R, )
gk e P ELRE A e, A 1(a) S, T B 2R SEARTE RVE A R R PR A e B B 2R, 3E— 2 R T R
MRS AT 1(b) H AR 55 2 B SARKEG B T 2 Fh il PR (R ] v, HL AR S O s 1 N R). AR SO, ik 1R
AN[R)SEARIS T 28 B BV FEREAE SRS B A, AT AR 52 A% SR YU i P .

We A, 522 SRR ] B SEAR—FE T RETE A BAL 3 T B SEAR, Al 2 from. Jh Tk s SRR, ARz
R FH 2T BE I T R R R MRS S T SRS t T s R, A 4 S A4 DA A BBl ST A b 40 2 HH R, 461 41 “NF-chi
B site” [ #5 & 4 “NF-"chi”“B”“site”*“NF-chi”“chi B”*B site”*“NF-chi B”l“chi B site”; 4X Ji X} BT 5 5 S HEAT 43 J K
SFATUIR L ST, FEAERIDCEE SR U1 LR T JBHEERE. ASRE, SR SRR Ly T2 STRE I 11 B A, 38 % 4 LA
I3 HE e ELAT O e S i 1 T, s, AN S <“chi B FTchi B site” KA M/ 130 25 5, W5 3 1 2 i L AT AL
PE, AT 2R RS SR 5 8 AN, AH ORI (8 R AE K 23 FHIX P AN 5 8 75 ) 1 RV (BRI FBERIAL); (a0 SRAR
I 25 O T2 BV 2 “site” SR REAT 43 WE WA 78 20 TG . A SCR I SEAAR I R IPDRE HEAS U 7 V2 AR5 T 85 )5 1R i,
DL G JX RO £h, M TATH e R 1 RE.

B o LRk il R ) R, AR SCHE M T oty 28] i PO SE AR TR AARAY, FR 24 GIA-2DPE (gated interactive attention and
2D probability encoder). 5%, 24 T 8 GBI RN SEARFITE SCAN, FATAREAS SERSR 1T T —BOCHEA P FIE R
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BB SUAGES HNR, AR S TR SO IR AR S JRUSCASBEAT DFHEAE BB AN 9 1, AT U8R A 45 S A4 2 0T Y. 1)
k1 Fr 41 A {task, processing, image, speech, video, information, translation, classification, recognition}. J:7%, FAi]
FERERL PN T — AN uT YN 251K & TN BE ETE (entity type embedding), LASZ REARAL [ 38 W Hb 27 >) N [ 5 231
o R P 8 A AREAE ) £

Nested entities (simple) |

DNA
—_———
DNA Protein
T E— —
Protein DNA

...IL-2 promoter bearing a defective NF-chi B site was completely inactive in...

Nested entities (complex) |

Method
Method

...was implemented in the IE module of FACILE, a EU project for multilingual

text classification and IE. This paper presents a corpus study that explores the...

B2 AR

T SRR IR SRIG AR 2R IE SR Al B B2 2 SE AR TR, GIA-2DPE AU A T 42 K 14548 B =
1 (GIA) MU, 1% VR RV = MU 5650 AR R R AL 1) 43 ) 5 L SRR T AR B, A8 1 45
RIS — AN B TR BT 45 G, RIRE R S0 T S U0 P 2R I AH DG BE, TG T & 4% SR DR sl 2 1
PRV A T S LA U 00 7 ) R

WAL, T BB LA RS EAS I, GIA-2DPE #5448 AT 42 th (1 —Fh 2D MEZ 4555 (2DPE) HL iR IR ik
SR, Z TG Vo AT S5 A Ry SE AR TR AT 25, TR 5L B 0 FOUIN 1 E Dl SEAA I TR0 8, AT SERISK
SR S0 MBS TR B, 2 YT I A 3R SE AR I3 FURRAE LA S A Ry b ST SR ik — 25 il B AR R ) S 4 1 R (K R
TRERGE N, AT $ TR B S A 1A Rl 1 .

BAVE 7 ATECEARAER 2 AN CHERSE BT T SR U S8 45 B OR, GIA-2DPE AR M g
BT H TSR O H 5 F1 2 BONI L, IS T i 10.4% BORIRBESR T

AR SCHIE DT

(1) 156 52 2 Sz A TS R St 4D ) A8, i R T 338 SCSR 36 AT S SR N R AR B U, 5 632 th 1K GIA BLiTI, 32
TET SRR E RE.

(2) 1SR 22 S A R R ) S AR 0 SRR L 1) 8, $E T 2DPE ML 34 5 6T 5 4 32 SR REHEAS I, ST T 4%
SRR AP RE.

(3) 7R TAE R ELAl M T SR IR GIA-2DPE, 78 9 MHS 4 IS T B se ik Pl g,

1 H8xTIME

1.1 RSk AIR S

B B AR AW R &, BFFCN 3 T AP T 48 B 28 1) SE AR R AR R, O B Th s F2E 4
Bt . MORLRE: LUK I A5 A

TXSEAFFFE YL 10 S A4 K 4 2 — S B S A, A TR AN R LA 44 1A 4. 514, Friedrich 25 A P F0I 45
B SCiBERT! 5 X0 [ Ko A I CAZ 4% (BILSTM), 3k 55 81l bi 7 sCxtFHRE S SCHR R IR L i 4 50 5
& (1 PBFM. SOFC) #EAT T W51, B3 T 81.5% i) F1 43 4. Eberts 25 A UVRIHIF I £ 458 BERT! 55 8% Kt fk
SR N 50 R (R AT 15 P AT 428, SEBL T BT RS TR I 20 S5 R SE 44 (A1 fTFN=y. SLE) IR, 45 ik
F) 89.3%. Li 25 A\ PII# ] BERT B 55 i i 28 0 2% (FFNIN), 385 [0 25 AN [ £ ) S8k U5 AN ) 2K 28 () sz 4, DA
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84.8% (11 F1 73 BMHT I SCA TR U T AN BRI AESR AL SE4A (11 Bush, White House).
1.2 EZZARRA

] PSR B IR B R D, TOVE 58 A f5 AR 75 3K JU AR R 2 R AR AU, 790 D 75 2
ISR, BT 55« IS RT SEAR, BATT R e T AU ¥ e JRe A S BDIR.

SR, 1R Ze S AT & HA G 454, ACE K HAETE . AR g M RN ML a8 in &= 2%, 9l an, K 1(b)
BTN AT 45 S SERAA AL B Bl i)« 4% i) R 285 1) 252 22 o] e 10 ) 1, 10 L LA S8 V8 RO 45 0, 2 IR S 31 A
RUAE R T WK Bk, %01, Sahrawat 45 A Y PR fE ) BERT A58 55 BILSTM, il ¥ 4wy Jr SO # kL2 |
B2 L KA URE S AT SOA T (AT 45 b3R5 A S AEAT T U0, F1 080k 52.2%. Lai 25 A1
ffiFH SciBERT 14 BERT, #E4T 15 Sahrawat 25 AM [ 1 T.4E, 45 44 54.6%. Jain % A U''¢¢ BERT &5 BiLSTM
A b, P 85 E T AN (CRF), Ialad Fe gibR: 77 206 AT SISk P AR5 T8 S8 B S ik
A7 7 WG, F1 43308 63.8%. Luan 25 A PN FRSCo BT (¥ SCIIE AR, T8l a4 N e 41 v 16 BT A 5 FE3EA T 40 25,
SEILT X AL GUECSCHR TS5 TR SRR, 45N 64.2%.

5 Rl BRI b, AR SO A B HH 0l 114 A8 L T I LR T 52 2% SR R 1k A AL R A0
AN SIAR TN B S N TR B PR, DU SR AR 2R T S AA A I, AT B B SO R 23 5 R N
FAM, —ERESE TR T 52 2% SEARRAEAS W 2 R B TR, ML R FH T AN R S A28 ) v AE R AIE, AR+
BT YU B S AR S R TR S A4,

1.3 #SRESAAIIRA

TV AT 8] FL ARG S 5 A% S Th B W] BEAE 7 KB S (B SE A 80 2 (R SEEAA), 4 4t ] 2 o i “TL-27“NF-
chi B*chi B”HI“FACILE, a EU project for multilingual text classification and IE”. Jj T i 5 f5 B Z K, X Liir & 5K
T EE AR . TGt MU ok

H AT, AN R i SR BRI th T VR 2 g 7 5. — 00> ARSI T8 53 2% I A A L R o s
PR A Ji 1 45 440, il 0 Shibuya 25 A U S (0 VR B A2 S A WL AU Huang 25 A U BE 088 FPLAI S, 1 Li 2%
USRI e AL BB A SRS M A R R i 2. 73— 40 T AR A — b S T A i) i, FE e ks AR
(KT 1 (BIT 1) HEAT 20 Sk ) B A SR, 14, Eberts 25 A M4 H1 T SpERT, ‘& B BERT AT A 0t
FEREAT /XTI Z L. Wang 25 N PSR I T —Fhhi & BERT 5B BIFIZ M4 (CNN) ({75 SPE, i it il 47 )
P45 Bk AR A5 T AT (5 8 2R AiE. Shen 25 A PUIA# A BERT 5 BILSTM A3 HUAL 2 1 5 5 B BB B R 4L, JFid i
SoftNMS 45328 i T %5 85 FE P 40 3. ANk, 65 T R RO R 2R A B T2 ) 95 1 1 B R 3R AL, ol i S LA oy — S B
AL 2 s R U,

5 FRBTA L, ARSCBITAE T —Fh 2D M2 G i 5 v A TRUMIR B2 544, 1% 07 V209 88 B 43 AT 55 T A DA 5
PR GRS I AT 25, ASEASE 280 Tl S A6 47 Sy SE A S (a1, FLIE s Jili 8 S A (9 0 SRR AN 4 Jy 1R SRR SR 1E
— A B RS HERS T, TR T 15 SE AR IR 35 R

Tllf

BEEK

2 GIA-2DPE 1&%!

2.1 REVE{RAELE

BN 1. BN TRISERERES C={c;|i=1,2, ..., n}(n FEAEIRNEER). SLAPUNEEN T il
o) A IR SEAR IR L IE AR 20 B € FR IR R, B8RS E= {(e;, ¢) | €T, ¢;EC}.

HAE SC 17, SR UUAT RSB 3 53T SR I SR R, TR AL E = {e; | e, €T}, 15T E
B SEARBEAT 222K, R A GTIR E. 77 2 KIKEL ¢, ¢p, ...y ¢ T HBRRIL, £33 n /Nl S5 1F I SEAR SR B,
Ey, ..., E,. E; NPT SCAEBRN 70 20 ¢ RAL. DL, 53X 2 R n] DA 25 28 45 R E. B8R, Jr s 2 SERAT X, H
RREE/NT IR, AT EEOME B AR R T BE— U 9 H RS A4
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AR T 2 BT SRR, 9 T B RG B AR B SR RIIA SN, TATTA A TR ¢, Bt T — Bk
HWTA K= (k1= 1,2, ..., mp(m R SEEANE A 48 SRR, R MRS T= (K, |i=1,2, ..., n}.
B, AT AR IR AT 45 S AR SIS TR () 5% 8 177 > 41] K = {task, processing, image, speech, video, information, translation,
classification, recognition}. JG38 AV T 585 1 F SCHATAC .

TE EARVE 5 AL B rp, T Se X i N SCAREAT 2318, 13 B NT I X = {w; | i= 1,2, .., LY L AFHKE). BT
XTSI AR T SR BEAT R I, FRATVE FH SARTE X R 4R 5 45 SR R R AR B R R iz SE A, B e, © (py s pe,)- BT,
7EF7 41 X = {It, kills, B, cells, in, the, blood} ', 4l i 2 S244“B cells” &R ALK (3, 4).

TEFEH ) GIA-2DPE 28, g N HEH N T 51 X OCHET )75 K LA R SRR RRZE o Fn 646 pes po
myp. F, pe Ml p, AKFESET L A3, p, G i AN TCHERAR MR SRR IG L AT § i, p, 5 j A J0HEAR
F MY IE SERGE WL FHET 7 MRS T myp & —A LxL WIAERE, JL56 1 4756 7 ZIC R AR ZA8H5 (7, /) o H FRsk
PRI,

GIA-2DPE B[R 4 ARNELR 4] 3 o, BT A 5 4 A 2 IR AR, [T B i i, 2D M
TR DL K I PR,

— M [ ]
‘ E={(2,3),(2,6),(4,4),(4,6),(6,7)} <::| _:H

0|
D P. nyp H:

[
[

1 i t
Filter
T Py T Peo Moy T
( ea ] ( aa ] [ 2o
[ : }
h, h,
DeBERTa ETE
BPE
Embedding
CT T ] 1 [T T T E
K X c

Kl 3 GIA-2DPE #5714 % {4cHE 42

(1) B (embedding): X K 5 X HATHHERIHN, 158 EF SCRAR hy; HREEAIER ¢ BT AN,
132 ¢ 5 SRS [ S5 AR AIE 0] 5 A,

(2) MR HEF R I (GIA): R h, 5 h, AT 1128 B R UE S, FR8G V45 i i At 2210 vk 2 e i
J ) R, 79 B SRS 4G 5 45 R0 FHTAE R 4347 7] 5 pyo F peo-

(3) 2D #EZGmd L (2DPE): R h, LA 2 SEAARIIA FURRAE (AR RS AT HEAT 2D MER g, HiG 45
TR A A R BT R, 5 B SR AW 4R 2D Bk A KB myp.

(4) PR (filter): X pyon poo FH mape HEAT I UEFIHENE, 15 B &5 pen pe 5 myp.
2.2 ERAIERR

e NASEHC LRG3 3-8 P TR VI R A0 o i) S e ) 2 (RPGRIER N ); LA B [ 3 B 1l 2% ) AN [ SE A8 51 ¢ %of
IS PR AEARFAIE [ B (B SRS HRN ).

TR B (R N7 51 X, S REEA T 51 K 5750 X P8z

Xin = {[CLS), k1, ka, ..., kas, [SEP],wi, wa, ..., wr, [SEP]} )

AETECIEEATIT httpe/ www. jos. org. cn
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Hh, M 5 L 43R 0BT 5 K 555 X BB, FrRA5“[CLS]” KRR R IEAN P51 X, 18 U R, Ty
BRAE5 “[SEP]” FH R 43 FRAS 5] (177 41,

FEVAR AN Z R, BA L BPE Zitfith P23k A N T 81 X, JEAT 5042 (1) 53 17]. BPE 4fith S5 it b & —Ff
TGRS U1 SubWord 5k, Ho¥s A e 43 i 5 WLIK T3], 51 hypergraph” 4 fift k1 “hyper” il
“graph”, &M T 1k A\ ) OOV (out of vocabulary) 1] /2.

SR, TRATIAE FH PRI ZRA R DeBER Ta ¢ 4315 Ji5 (K1 AU HEAT i ik N, #9381 1N SCROR by

h, = DeBERTa(BPE(X;,)) € R 2)
Hrb, AT FI G BPE 403 5 SRS, d A A 4E 5. BSOS P41 K FP 51 X 20 BPE 231 J5 1
KRES Mg 1, AL, ) 1= [+ 43,

AL E P DeBERTa 1M AN HoAth i FI K TR SR AR (11 41 BERT A SciBERT 45), A W1 F AN 2R A 28
—, DeBERTa K H P 2 A B A5 EAH B4 35 1 B R R AL, JEXT 1P A0 18 14 7 G D7 B AN B T E AT A
2, 17 HIe T e A THRIAR X AL, 9] 40 2037 “deep™ A “learning™ H1 4B HI BN, AT T2 1] R A0 At 1 T LU A R A0 I 5 45
% X et ) T K i 2 SEAR B IR, 55—, DeBERTa FIH Y J2 S A 77— Tl 184 55 24 (0 408 e i i 0L )
(EMD), —sEFEBE FGER T P ZR A5 2 18] ) AN DT .

BT SCASE SRR, T 1B 18T SHATEA 283 B FHEE, M8 T —A nxd % F kAN 5EBE ETE.
TN FE B o S A 3R AT 22 2], RN H AR SEAR T ¢ WA l—AS d dimi & by, T3R8 ¢ K8
{18 S A 5 ddi EL AT (9 200) RV TEAREAE, B SR N -

h, = ETE(c) € R? 3)

ST SCSCA, TRATTE e LA 0 SR 34T 4040, 8 A vh 3 BERT #EATRHRN, LR IR L.

23 B EEENER

I A B RO (GIA) B 7RSSR A5 XSE56 AR DL R SEAR I 2 R AR R g AT T 195 A8 By R
THERL, AR 8 R SEAAR TR A, DB bR SO s e 43 55 TR 9 AR DG, R T A 52 % S A LA TR (1 el
R KRN Ry R Ry, B R SR SRR UG MEZE 5 AT T 2 po, WIEL 4 BT,

Gated fusion

Kl 4 TR IR
5L, BAD hy, B F IR T A K T G [0 s AT T35 Ak, 15 3055 SCE I AN TR by
he = AvgPooling({h,[illi = 2,3,...,+1}) e R¢ )
A, Bk 2 AT I G P WS LR s TR 22 2 BT (GELUY U 5T, 45y, WS B B Y By

) X
GELU(x) = 0.5x| 1+ — f Vet ar )
Vi Jo
hoe = GELU(h, - W, +b,) € R*? (6)
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het = GELU(h, - W, +b,) e R*® %)
T34 hoe 55 b, BATHERE- 0 BT, RIS TR R 00 s, AT (8) Fis. i s, T THERT )P
B B RTEAE T SCRFHE S () P S5 H bR SEARIAH DS BE 73 5. [FIRESh, v LIS B h,, 5 by (RS HIE R 19050 s, WA (9)
JR7R. )& s, ST P4 SRR AT SRR AR AR (B P S H AR SE ARSI R AH OGB4
Se = ho - (he)" € R ®)
$;=hy - (h)T eR! ©)
WA, T2 PEAR WK b, BRI A 1IR3 By, JEIETL Sigmoid PR hog I TUE B 2] (0, 1) YETH
PR R TR Rl G s R, 15 2 M T I TR G AL E 0 & g,

hog =ho-vy +bg €R! (10)
S ! 11
8= Thehs an

FIH g, X s. 5 s, AT RS, 1320855 0 BRI B sy WAl (12) s, Hoh, i 57 5«0 7oK
) 5 (I TC R AT, 1000 s, AT SOMGS A AN F BE SRS S T PP 0 P 21l i Ly H AR SEAR AR S E, 4T e fit 17 mp
B A SR SRR, A R TRAEAS B S (0 S 2 SR U3
5;=8v0s.+(1-g,)0s R (12)
fg e, AL AR AL BRI tadu B s, R B TCR BRI (0, 1) Y I, TR O B2 B AL B 20 A,
A3 A DG 5 1 P 1) B AR T i R A SR IR 20 3] A0 1) & SR BRI R SEAA U T IR A R 5600 AT 1) 5 pg:
esf
Po= o € R! (13)
o, talu BEEAE x = 0 B SEUR) 2 1 Sigmoid BB 2 1%, A5 FI TR X 43 A 5 FE 43 BOAR T 1) 8.
PATRIE T AL GLA BEHCR S AT IR DB, 153 2 T SEAAR IR 4R34 J7 55 45 SR ot I 1R P AN P04k
REZE 3 A0 W £ pyo FH poo. FoH, M3 pyo HUERE i AN TCHEAR MR TR IGIL AT § MRS, T & po IS 7 NI
FARM R SR WL A ET j AR,
2.4 2D #RERYRRIIEIR
2D MEFR GRS (2DPE) & 18 A8 A1 —4EA5 A0S SR F VR B WIS 3R ST A4 IR FURRIE (B AR 4R F0 45 TR
T4y LR AR B F SCRAIE, 44 I SR AIE WU e — A 2D MUEZR 43 A1 o SR 2 4 (1300 SR AT RS MRS M. AR (1 iy
NN By, B0 A SE AL SRR IR 4G 2D M6 2 A KR, A S s,

Sigmoid

row-wise T column—w1seT

expand expand ‘

L T o L T v 1 i

[ Linear ] [Convm] [Convm] ‘
) |

5 2D MERgmhdmith
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TG, BAEH KA 1xd PRI RUZ R h, BEAT R GEKO0 1), HIR 23 5l 3R s 44
AU I REAIE ) B v, DA SEAAES AU SRR 1) B v,

v, = 1D-Convy(h,) € R (14)
v, = 1D-Conv,(h,) € R (15)
vy 5 v, P ARIBATY RIS, A5 BIPIAS 1< BOFERE. RTINS 73 2R EE m,:
my = expandrow-wise(v.v) + expandcolumn-wise(vz) € RIXI (16)
Pk, WA L EWU DL GELU V5T, 45 h, WS By, I hy:
B = GELU(h, - W,, + by,) € R a7
hy =h, W, +b, e R™ (18)
By BV g 5390155 b, BEATRERESRVE VST, 195 AVE R ) 0 BOEEE s, DAL s,
Sm = hm . (ho)T € Rle (19)
5g = hg - (hy)T € R™ (20)

RJe, M Sigmoid PRECKE s, FPINTUERWUN 2 (0, 1) I AR RE & I IOBGE, 74 2IBCEALFE g,,; JFAHIAR
W g X s, 55 my, AT T IR, £ 2R3 )5 PR my

— Ixl
gn= 1o €K @1
My =gu0s,+(1-g,)0m, R (22)
BJa, Wi ralu BB m WAL, 19 BRI S ARRRIO)AR 2D B0 A0 REFE mop:
my
MmMopo = em"e-'-ﬂ € Rle (23)

HIBE maypg IS i 4758 j FUIG A AR AR (7, /) 3 H R SERIORER, I FOZMER A A T 5T 45 5 T A ik
A4 Jey B TR SCRAIE. g AR ¢ AP ALKR j 0 AR SRS 4R 55 A5 A FE. DN, S 2 B, ATTT LA 704
AT AT /N S 22 5 RS S A, T8 it xS AT SRR TREASE DI, A3 0] Tk 42 S AR 131,

2.5 JFIERIR

RLYERIER B AEX WA BER A0 pyos Peo 13 mapo "FIKITCR AT PERIFEME (mask), MR A 28— 2L Avm]

REFK SRS 4R Bk 45 L S DL, W&l 6 .

::H L] Filter

row-wise jlj
masking [*— L—]
Filter LI Filter

column-wise
masking

Py Filterﬁ Mo

Ko ifughith

G, HTHRRIRET 5 “[CLS]™[SEP]” LA K SR B [ 81) K P AN & SEAK, BATHS pov peo 15 mapo HHIKIAHSGHE 23
I, 432055 1 DOL RIS IR o~ per 19 mopy:
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psi = {psolilll -1, <i<l-1}eR" (24)
pet ={pelilll-1,<i<I-1}eR" 25
mapy = {mopolil[jlll— 1, < i, j <1— 1} e R (26)

A, AT HEE mopy BEATHENE. BO€ MR BIE P, I my; WFERE mop, WAL JCHK, SITHRMLT
mopy B i ATER j 8, B REERAE po [ 1 o] KT BIME P, WITCER my REEAAZ, 50 my; $CE %, T34k, %18 F)
ARG FA W B K T 45 R At IF AR KRBT @ IVE L A, TRATTHE T N SR B 1 e KA
Ly AT A0 < j—i <1, TITER my; BE:

= { mop1 [0, Dsi [i],l?el L1>P0<j-i<]y, on
0, otherwise

B G, TS SCCA, ZIBFIIRAIRH T BPE Jrid], — LA ) 4 2 A B, Bt “hypergraph” 2 4
Y143 hyper” Fl“graph” P9 Al i B 0T 8— A8 0043 1098wy, el i s 3L i BEER A IR S IXH 7, = [ay,
b), RIS R = {r; | i=1,2, ..., z}(z A5 A0, JRE S5 1 X pos per 5 mopy BE— 52 U,
RPN pes pe 5 mop. o, pov po h L HEMEZR 3 A0 W 5L, myp 4 DXL BEZE 5 AT R

A1 MR k.

N VIor X (A14E R, REZR O30 po~ per 5 mopi;
éﬁﬁftlj Ji/)ﬁ)ﬁ B‘Ji‘%ﬁﬁﬂlﬁ Ps1> Pel 5 mypi-

1. fori=1tozdo

2 5 i MY ARSI X 7= R[] = [a;, bi;

3 ]y BOG R R R KA p,, = max(mopy[a;:by, a;:b1]);
4 D B DARKE x, y = mop,.index(p,,);

S. for j = a, to b; do

6 if j # x then

7 MR RE map, IRIEE AT,

8 MER )i pgy BIZE j NTTER;S

9

. end if
10. if j #y then
11. MBS mopyy TS j 51
12. MR ) p,y FIEE j AN TTER;
13. end if
14. end for
15. end for

16.  return py, p.i, Mopy;

2.6 RE)IZ

S ML 5k B ORI 64 1) GIA-2DPE BT, 4B o 4 3t (28) B, & 1 3 8548
ST R, JF AN (0 <2< 1) S 4 M4 (1 L
2 U3+ el 8)
oy, S A A T PO A, AN KRS T L 1 4 FLAY ¢ S R AR N . (05
PATEREET 1, BT 0. AR y, A9 s L T LI . T yap S5 L FARBR I 2052401, 5 S
IO DXL 1 (AR, JU 4 (78 ) AE A T 1 24 FLACS AR (i) HBRSEOE, 0055 T 0. BM fro, 7%

ﬁoss = /lﬁace (mZDsyZD) +
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TAHAC XN (BCE) si%k, HixX T
L
Joee(X,y) = —% ; [ilnx; + (1 =y)(1 - Inx;)] (29)

AR R AL R (BP) 5103k 4T GIA-2DPE 584 (¥ S 80T 5E-T. MEAh, S 17 3 G I 2 Tt v HE TBH: 58 8
F T 0, AT DR A 1) L2 YU B BRI AE 1.0 LA,
2.7 IRBUHERT

TEHEBIY BL, ST IR To KBS C={¢;|i=1,2, ..., n}(n JSHARSEHIECR) LU N LRSI
BARIRS T=(K; |i=1,2, ..., n}(K; A ¢; R SCHE ] 7 4), AT BL T 20 R LSRR S AR U3 45 2R

Step 1. %F T RT3, BB UAPH] X = {w; | i=1,2, ..., L}([L I XARFIIKEE).

Step 2. LA ¢ i HFRSEARZEA B X\ Ky F1 o) BN INZREF (1) GIA-2DPE H1, £33 myp, IRl §73% 2 1538284
Hoey WSS Ey = {(er, ¢)) | k=1,2, ...} TRLA ¢ Jy AARSEARSTRUGEATAH [HRAE, 1931 E,. LAZSHE.

Step 3. &M LARPUNG RN E={E;|i=1,2,...,n}.

BOR 2 RMCH AR AR

N A X, FERE mop GBUMS Sl LxL), WER I P, A RCSIAAACRE R 1,;
fth: HARERMSEALRS E.

1. VB —ANTFEE E={}

2. fori=1toL do

3 forj=itoi+1/,—1do

4 if myp[i][j] = P, then

5. H ARSI e = Xi:j + 1];
6 E.add(e);

7 end if

8 end for

9. end for

10. return £;

3 WSS

3.1 BBESITFhIER

ALAE 9 A BAT AR 1SS UNAT 45 10 b 48 BdbAT T S0 X SR PR AR AU G 2 AN B B A SRR
BRI SR SCiERC I SciencelE; 3 /MU 5 K SEAR 19 30 Hidi 4k GENIA. ACE04 1 ACEO5; 2 /™ L i
ST (1 7 HRSE A O 3 1K 95 S0 B0 dE 4 ADE A SOFC-Exp; BA & 2 AN DU B e ~F S5 44 b 32 (1 mh SCEE 45 MSRA
OntoNotes 4.0 H 3 HR.

(1) SCiERC: SCASK Y& T AT 403k SCHR i) 9 5L, SEAR2E )43 9 6 Fli: Task, Method, Material, Metric, Generic £/l
Other-Scientific-Term (OST). 1, Task F1 Method 2 7l F) S A4 R 73 A2 LA 50 15 5400 ) B2 % S A, LA A 3 ¥y i
PRI AT B SR 3. T Ah, IX e SR A IR A7 AR /D B iR SEAA.

(2) SciencelE: SUASSKIE T MRLEN A THENUREE LI ) 3127 U K SCHR. SEAR2E 0043 24 3 Ff: Task, Material
FI Processing. H:H1, Task 5 Processing 2 1] [ 544K 43 Dy 52 % 5244 T Material 285 19 S 44 D) A7 551244k 32
I B e SR i A T KR R S A,

(3) GENIA: SCASSRYE T A M I 24 AU SCHR 1K 2. i BR AL AT 36 Foh il hor 5 11 SRS 31, A 56 A ki
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S 5 FERELRL R I S24A2K 5): Protein, DNA, RNA, Cell Type PA K Cell Line. i34 & i S 4A 3 A i 5
S, AR E T R R AR S A

(4) ACE04 F1 ACEQ5: SCACKYE T8 4 T1]. 524428744324 7 Bf: Person (PER), Location (LOC), Organization
(ORG), Facility (FAC), Weapon (WEA), Vehicle (VEH) L & Geographical-Entities (GPE). T 3 SE 4414 Jy faj #L s 4,
RS T KE M ESE, I B IS ZHERE.

(5) ADE: SCASKUR T HL FBRIT R A5 . 1280 AR (M SR 200 R 43 PiFP: Drug 1 Adverse-Effect. A SE4435 4
it P F 7 B S A

(6) SOFC-Exp: SCARKIE T A RIEFE A 1118 3. SEARSEHL Sl 4 Fh: Material, Device, Experiment F Value.
T SEAARYS) g T B SE A, FRAEEIRE SEAA.

(7) MSRA: SCASRIE 15 R 7. SEARSE RS 3 e A4, Hh SR LR BT S A3 S 1 Bt S S 4K

(8) OntoNotes 4.0 1 SCRR: SCASKYR T80T FAR T, SARZEINA 4 B A4, Hb S, 20 SURIH BRIEA S, BT s ia
41y T 5 P S A,

PADR F3k 9 ANEA R AT T BRE, B SAFRKE SRESHE Y LR KRE 2GR, 458 W
1 PR, XLEE R T R 8 n seie 45 R 4 5 e,

R EAOINES Btk

itk A RSk ST B LA SRR BT (%) PN E)
SciERC N v 46 3.4 2
SciencelE v v 5.2 18.2 2
GENIA x v 4.1 10.1 3
ACE04 x v 32 24.4 5
ACE05 x v 2.9 223 5
ADE x x 2.7 - —
SOFC-Exp X X 3.9 - —
MSRA x x 25 - N
OntoNotes 4.0 X X 3.4 - -

SEARTR AT S5 IR PRSP bn il AL SRS B3R (precision, P). 4 [AI1ZR (recall, R) LA F1 43 %%

P = N1true-Prediction / NPrediction (30)
R = Nrtiye-Prediction /NRcality (€20)
F1=2PR/(P+R) 32)

!, Novogiion FAX B IEUN HE T2 KA BE Ncaty FRFESEBRI 2 P I Mrnne rodicion 10 B U IE B0 5214~
H PERE, FUIT 2495 A 2 KBS T AU T 0.

T 4b, LRV 0T S0 SR PR — B R e S 45 L, T4 (FR A Macro 77 3); 5
— T S 2 R AT K PSS (RO Micro 7%). 4 T 516 T AR (4554, #A175 ADE Fi SOFC-Exp
el 1SR Macro 7 SGHEAT I 7E3LABMIRAE 1R Micro /5 BT VPA.
32 BREIESSREE

9 T BRI H AR S P 18 SO, Bell 1 R A SR BB T — Bl PR A R UL, S 2
TR 5K 0 X 51 5 S 0 0 A ST, SR M N B T LR B2 i W
SN TR 4 15 B SEAAI, AR) TR UMb fE.

SCHAE GTX1080Ti GPU L52i. JA A Spacy ‘T HSKHEATHI IS4, I F TIN5t A 11
REREHILE 64 ANV BA A (2 GPU W2 A7 MBI). S 030 FIIZRAEY DeBERTa i 1A/ 50 265, 1 i R0 4t
FE 4 10245 130 BERT {51 1A/ 21128, il 4RIy 768, 12 IIZRaRErt, FA IR A—FhOR L0 BB e 5
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15 AdamW, FFBEE R Z IR N 0.01. Y ZRIERMRE IR/ (batch size) 73514 4 R 16, #R BB IR
H9 0.1, HABISEEG S 5000 B AE A FAE 4 LA BrzEsl, Wk 3 s,
F 2 PSR B P

ik SEARZE K5 P41
Task task, processing, image, speech, video, information, translation, classification, recognition
Method method, techniques, approach, algorithm, model, framework, network
SGiERC Material structured, annotated, Chinese, English, data, corpus, corpora, text, image, speech, video
Metric metrics, accuracy, precision, recall, 1, BLEU, evaluation, variation, variance, robustness
Generic general, common, scientific, term
OST other scientific term
Task task, analysis, problems, design
SciencelE Material material, data, particles, surface
Processing process, model, method, algorithm, approach
Protein protein, organic, compounds, body, tissues, muscle, hair, collagen, enzymes, antibodies
DNA DNA, deoxyribonucleic acid
GENIA RNA RNA, ribonucleic acid
Cell Type cell type category
Cell Line cell line group
PER person, human, single, individual, group
LOC geographical location, areas, landmasses, mountains, water, geological formations
ORG organization, companies, corporations, agencies, institutions, groups of people
ACE04 & ACEO05 FAC facility, buildings, man-made structures, airports, highways, bridges
WEA weapon, physical devices, instruments, physically harming guns, arms, gunpowder
VEH vehicle, devices, move, carry, transported, helicopters, trains, ship, motorcycles
GPE geographical, political, countries, nations, regions, cities, states, government, social group
ADE Drug drug, interferon, methotrexate, alpha, beta, lithium acid, amiodarone carbamazepine
Adverse-Effect severe acute syndrome, symptoms, reaction effects, toxicity, hypersensitivity, disease
Material material, anode, cathode, electrolyte, fuel, interlayer, support
SOFC-Exp Device device SOFC
Experiment experiment evoking word
Value value, voltage, current, power, resistance, thickness, temperature
N/ N, BN, N, NI A, NBE, KAk
MSRA Hb i A, BT, M, O, 5t SEUX X, T LI
HAWIH ML, A7), b, FH50T, Fhe, &R, BB, 1R, )
N] N, BN, N, N A, NBE, KAR
i A, MR E, M, X, 5, SUX, IX, VTR A
OntoNotes 4.0 AL LU, 47, fnll, 557, L, B, R, U, )
b P B S HhHROA SEAA, [FR, EAE, AP, SR80 BUR, &, T, X, 4
*3 WRSHICE
EAEITE S PlErR e )2 dropout P, Ly
SciERC 10 5x10°° 0.3 0.5 20
SciencelE 15 5x10°° 02 0.5 25
GENIA 5 8x10°° 0.3 0.5 15
ACE04 & ACEO05 10 8x10°° 0.3 0.5 15
ADE 10 1x10°° 0.4 0.6 10
SOFC-Exp 15 8x10°° 0.4 0.7 15
MSRA 10 1x107 0.5 0.5 10
OntoNotes 4.0 12 1x107° 0.3 0.6 10
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33 XHEELWERS SR

A IR 9 AN ERAE FHE K GIA-2DPE AL BT 7 U4k, VIR fEp, S IIER4E I T8 R AR
£k & 7 s, A T BE I ZR47 1) GIA-2DPE #8414 550k, AT TR 7 A ¢ AR B BARZRME 1) 3 Fhagi sy
1y LEASC IR AL T (T Ji5 42 (1) 2 25 SRR s i FH bl e AT 140 il At

(1) BERT+BIiLSTM: & T /7 FUFRIAE I — P 3 G SR TR, FEAROC TAE R 3 72 B VESE A 20,

(2) SpERT: — Pl LA ARG ME AFE T8 B 43 R (K S AU BB, H Eberts 26 A U H.

(3) Multi-Turn QA: Li %5 A M HH ) 8 ANFE T 22 5 280 10 S AU BB R, 0 ik 2 S AP U (R 2 T v 22 1
LI FE AR A

0.12 —— SCiERC
—=— SciencelE
0.10 —— GENIA
: ACE04
—— ACEO05
2 0.08 —SADE
2 —— SOFC-Exp
g 0.06 OntoNotes 4.0
(5]
>
<
0.04 +
N
0.02 +
0

1 ;) 5 7 9 11 13 15
Training epoch

Bl 7 IR L P23 R AR 2

330 EZSRIRNGE RS T

AR B 2492481 SCiERC Al SciencelE $idi 45 EHEAT T 5286, 45 BUE 4 Fron. o7 LUE H, AR
GIA-2DPE 2 AEPE e 1 i T F0Ath ) AR 1 R0 Sl (AR DAY, 0 o AR 48 L3I T e se ik i g, P
B IER T 70.8% 1 62.6%. HIELL A LY, GIA-2DPE A8 A Bkt fig b2yl SEBL T 7.0% A1 10.4% (K] K
W SR, UE B T 00 52 A SR U (A Rk, 5341, FeAl TR N SciencelE £dl4E I If 1 a4 FH L SciERC L [¥i#2
FERER, XA 5 2 S R SR I A — 3L

XA 4 A GR A B, — U7 T, e AT P BRI SR s ) AR N, A 25 L8 S A S i
SAEI R, BRI Sk Z % H ARSI SRR, FE R AS 2 2% B AR (1 53 % SE AR, X SET A i ok LA B A i A\
RS A 5 H AR SR AR DG, BTS2 U P RE. AH LN, GIA-2DPE #5848 AN T3 vl 1) S B 77 1) 5 St i
AU N, E VIR ATRI T V8 XA R0, M3 i 1 5% B ARSI SR R0, 3P A S a] LSS B A5
A7 H At 23R S A, YD SRR AR, A ) T 52 24 SE R 3. FRATIEE 32 1), BERT-MRC A PV (L8 Bl 15
BRI J7 SBAT U, — e PR AR T SR s SRR R, (E e R A A R — A TN [R] s AR )
(5 AERFAE; 1T GIA-2DPE BTSRRI 7Gx R6 28 1 1 )98 A0 AR fE A Bl B o) 52 2 S A (9 1A, 32T T U0k g
3.32  HRESLAPINLER S 9 8T

BATEAL S IRTESLAKRI GENIA. ACE04 Fll ACE05 X 3 M4 BT 15286, 45 Rk 5 PR, seihgh
W], GIA-2DPE R {EHR A SR IR A0 1, M8 R R T 40K 22 B0 SR 1 R0 Bt O A DA R, oy Sk 31 T
80.2%- 88.2% LLJ% 88.5% I F1 4351, HELAAIM LL, GIA-2DPE iR 7E 384 PERE 0 I SZHL T 3.4%. 4.6%
F13.7% FIBETE, AERH T H T S AR R B R

754 5 th, Path-BERT!""), BERT+Seq2Seq"*/fil BERT+TreeCRFs V45 K fii FH 43 24 A B WL, K ik 5 45
AL Ji T G R HEAT R0, 2% 50 3 A M IR AR B O 2= . Multi-Turn QAPURT MR C4ERE++07145 5L T 1) 28 B 5 1
R AR R 2 R BT A n] B AR T, 3820 1 36 0 1 S 924K, BERT+SoftNMS R PSR A 7 T 0 B A 2411
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LT R 10 5 3%, AEE 3 T2 S B R, B ot ST AT R IR R e U1, 2 5 e LA AL 1 7 0 Ak 34 S A4 BT ¥R
. AL GIA-2DPE #588LR ] —Fh & 545 2006 2D MR 4D AL, ) SE R 130 FURFAE R 4 & bR SCRRE SR X6
SR FAT RSN, A TERTT T S SR R .

F 4 FRSRTUN RIS 4R (%) £S5 MESAVUN IR LR (%)

pAC/TE S LY P R Fl1 pAC/TE S Gt P R F1
*BERT+BiLSTM!' 656 621 638 HGN+BR+LR"" 729 794 759
SCIE" 672 615 642 *BERT+BiLSTM""! 76.7 767  76.8
BERT-MRC™! 695 622 656 Dispatched Attention”™” 809 73.8 768
SPER” 67.7 66.1 669 Multi-Agent™ 772 76.6 769
SGERC *SpERT!" 685 667 67.6 GENIA Path-BERT!'" 778 769 774
ENPAR?® — — 67.9 BERT+Seq2Seq™" - - 78.2
PURER" - — 689 BioBERT+TreeCRFs"” 782 782 782
RHGN®¥ — — 698 BERT+BENSC!" 792 774 783
GIA-2DPE (ours) 711 705 708 GIA-2DPE (ours) 80.1 802  80.2
SciBERT+BILSTM™ 550 495  52.1 *Multi-Turn QA 844 829 836
*BERT+BILSTMY 556 492 522 BERT+Seq2Seq™™" -~ 843
SciBERT+JLSD!! — — 546 Path-BERT!'” 859 857 858
BERT+JLSD'™ — — 554 BERT-MRC™! 85.1 863  86.0
SciencelE BERT-MRC!! 575 542 558 ACKOY T BERTATrecCRRS™ 867 865 866
SEALP = =3 56.4 BERT+Seq2Set™ 885 86.1 873
RoBERTa+CRF® 623 553 586 BERT+SoftNMS!?"! 87.4 874 874
XLNet+CRF" 647 561 601 GIA-2DPE (ours) 884 88.0 882
GIA-2DPE (ours) 66.1 593  62.6 BERT+Seq2Seq™" — — 834
Path-BERT!"! 83.8 849 843
*Multi-Turn QA" 84.7 849 8438
BERT-+TreeCRFs" 845 864 854
ACE05 MRC4ERE++P" — — 855
BERT-MRC™ 872  86.6 86.9
BERT-+SoftNMS?!! 86.1 873 86.7
BERT+Seq2Set™ 875 86.6 87.1
GIA-2DPE (ours) 885 885 885

T4, R iR SciERC F SciencelE $4i & H AR AATE A SR, TATHIX 5 NS B FL 8Tt
{H S IRESAR T HOAHIBER, BRI N AU JC 18 (a7 5 130 2 52 2% IR S 4, B IL 7 e Ifston, F1 4y SRt
EREIN. 1IX3E—BUE ] T GIA-2DPE MR ZE ik B A ) 1 (KA Rt
333 AP SRR S5 R A i

h T WRUEA SO AT i Ak, BRATTIETE LA e S S5 44 £ (W98 3 4R 58 ADE. SOFC-Exp BA K 303
Pi4E MSRA. OntoNotes 4.0 #HT T 550, &5 Uk 6 s, sL6 45 R, GIA-2DPE FERITE] 52 S 1 15 ¥
P SE UM b, AR T AR R R R B AH DGR, A1 IX 4 AN EHR AR DI T it F1Ar B, e ik
91.4%-. 85.0%- 96.2% Fl 83.2%. HEELARUAA LY, FATHIBTYAEHE AR MEBE B I SEIL T 2.1% 5.3%. 1.4% Fi
4.0% 4T, WEB T BATZ A

1= 3 GIA-2DPE #U7E SOFC-Exp 5 LR THRK, A 14T T % £l 4 h A W27 52448 1 F1 404K
PETHE, gk 7 i, AR, Experiment 2828 (¥ SR )3 TH e 22, MHZZE AL SE 4k th Al # g, 5 HLAB200 09 44
] SEARAN ). S AIE B T AN SO REAE AT R SR AN [7) S A AR 1) 9 LE A
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F6 PSRRI SEIR 45 8 (%)
RACITE S Y P R F1
DAPNAPY 90.8 86.2 88.4
*SpERT™ 89.0 89.6 89.3
CMANP! — — 89.4
BERT+FFNN! 89.5 89.9 89.6
ADE BERT+TSE"! — — 89.7
BERT+TriMF* 89.5 91.3 90.4
SPANyyitead 89.9 91.3 90.6
KECI* — - 90.7
GIA-2DPE (ours) 91.3 91.5 91.4
*BERT+BiLSTM" 81.5 78.1 79.7
SOFC-Exp SciBERT-+BIiLSTM™ 82.7 80.4 81.5
GIA-2DPE (ours) 85.2 84.9 85.0
Lattice-LSTM™) 93.6 92.8 93.2
*BERT+BiLSTM!"* 95.0 94.6 94.8
MSRA Glyce-BERT!™! 95.6 95.5 95.5
BERT-MRC™ 96.2 95.1 95.8
GIA-2DPE (ours) 96.1 95.9 96.2
Lattice-LSTM™! 76.4 71.6 73.9
*BERT+BiLSTM!* 78.0 80.4 79.2
OntoNotes 4.0 Glyce-BERT!! 81.9 81.4 81.6
BERT-MRC™! 83.0 81.3 82.1
GIA-2DPE (ours) 83.6 82.8 83.2
£7 RFZEMSE Ok SOFC-Exp $iE4E) 1 F1 40 5687} (%)
A Material Device Experiment Value
*BERT+BiLSTM™ 88.1 81.5 76.0 729
GIA-2DPE (ours) 94.9 84.6 84.8 75.6
F10 83Tt 6.8 3.1 8.8 2.7

3.4 JHRKEERS R

GIA-2DPE #7444l i ANBEH (WS 20 NHIFE ETE) 19828 B & B (GIA). 2D M4
L 2DPE) DL g R (filter). 2 T 43 B AN AR HR G Sz AR SR 1 BE A S M, FATTAE 3 HE () GIA-2DPE #57 |-

AT TSR, SRR 8 Pk,

* 8 GIA-2DPE HE2 [1)H A5 45 5 (F1) (%)

TR SciERC ~ SciencelE  GENIA  ACE04 ACE05 ADE  SOFC-Exp MSRA  OntoNotes 4.0
GIA-2DPE 70.8 62.6 80.2 88.2 88.5 91.4 85.0 96.2 83.2
w/o ETE 69.4 61.1 79.2 87.3 87.6 912 83.8 95.8 82.7
w/o DeBERTa 69.3 60.5 79.4 86.6 87.1 90.9 84.2 - —
wlo GIA 69.0 60.2 78.8 87.7 87.9 91.1 84.1 95.8 82.4
w/o 2DPE 69.9 60.7 78.6 85.3 86.2 90.8 84.0 95.9 82.4
w/o Filter 69.1 60.9 79.0 86.8 87.3 90.7 83.5 96.0 82.6
341 RN

TR AL T I ZRBE LA L HHR AL RS ETE, 3 23 53 F T 3R] i) 5 RIAN [+ S A 530 B s AE R 1A 1) B2
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M 8 WTLLE H, ML Ik AMERE ETE Jo, 45045 L1 F1280a R FIFERE I RRAE, 1EW T ETE KA %0, IF
LA B 7 AN [ S5 A28 S P s AR R A ) (R A B . AR, TSR s F1 8RR T 0.2%1.2%, 1M
2SRRI F1 0BT BRARX %, N 1.4%—1.6%, X6 B 528 S 4%, ETE (117G A0t G Y3 4h, 76 fif s
PRGN F, SOFC-Exp 204k i) F1 030 F %, X558 3.3.3 W aiefIngsie—2, #—PiEM T ETE f¢
i 35 B AR A SRS [ S R S R () B AR SRR A

Wb, T UE B A SCRM A R A 56 45 VA D) T DeBERTa, FATE K %45 i (1) DeBERTa &4 ) V2 4
() BERT ("} SCH AR 10 5230 AN 2 4, DAk JUAE T gk /2 BERT). 564 43K 6 ISk 8 AT LUK IR, BUARASEAY
EVERE BRI T 0.5%-2.1%, {EASREE T [RFEAE H BERT FOUAH SCAERY IX3E B T A SO AE R T 3 ik N 2 A
HoAth 7 T et A .
342 [IEAT H R IR R

#* 8 B, MMER GIA B85, GIA-2DPE BIAAE & B8 48 B PERE A A RIFR B N e, IXTE T GIA #
BRI 2k, BAARSRE, f s sz R F1 A R T 0.3%1.4%, i A4S0 F1 R 5%, X 1.8%
2.4%, X L] GIA BEHXF B 5 K ) 52 A s A SR s 1T 5 BN k. FRAT IR ML IEAT 7 4 R A3 AT: B A sk i LA
HE LA TR, S DAL A B A T8 e 2 S (R AE, 3 SRS R RO R o D s A A DG IR U P 2. T GIA BEER 70
IR T S A (K S I S VPRSI A ) &5 KRR AE DAl B U, RN T RRIE IR =

BEAR, BATE NG —Fa 0T T GIA BB 45 25cbE. %5 RE 31 Zheng 2 A Wi H AT B0 76K SIEAA (1 U3 _EAS
AR, BRAHE S B AE LI FLA 80N B S AP 3 K BE AT T QI Wl 8 Fim. W] LU HY, SEARIK S H K 3
K, F1 28U B Z . IXUE I T GIA BEHEA S8 K SR I U RE M P 7R3, 17 53 A% 2 4 LU ) B S G
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3.4.3 2D MEE AL R

MR 8 W AFE L, 7EMMER T 2DPE #iHe 2 J5, GIA-2DPE ARILE & Fodli g b P BE A AR RIRLEE (0 R BE. Horh,
PSRRI FUA BT T 0.3%-1.0%, MEESEAFNN F1 A8 TFREZ, 4 0.9%-2.3%. XiF# T 2DPE
RSO % 22 S A VR 119 A Akt

Tiob, BATENG S HARE B F1L 480N BRE S B STk b LEEAT T ORI, 798 7 I 9 Fros g 1. A 3
ADE. SOFC-Exp. MSRA Fl OntoNotes 4.0 FIHik £ S & LL341 4 0, RILIRAT LS T ADE 41 A1K3E. K 9
AL H, IR SR LUK, F1 80T B 2, 2D UEW] T 2DPE FEHe AT 3 Tk SR UM B 1 £
A BV IEIEAT T o087 RS ST 55 1) S 308 5 V202 3k T 3 10 0 857k, JL BV T2 ST 5 AR 5 IR 3R AE
1 2DPE A1 FH SEAA 1) 100 SAFAE 554 Je) bR SCRFAE SR RS 2 AT S A TR VARSI, A )38 SRS A EL A 40 7l
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% 8 WoR, AEMIBR T filter #iER Y J5, GIA-2DPE R #E S H 4L LI F1 80 R T 0.2%-1.7%, UERE T %45
PRS0, AT T filter BEHAESEARTRA P /E i T BATVE A SEARTE 781 b Rt U 5 45 R kR oR—
A SR, SEARTUIAT 5 B 50 R — o 2T 45, BILFIWT 3 N5 41 P 0 A5 A 1) V8 2 45 R SEAR IS 94 4], 35 02, I TA) T8
IERZE A 1, T 0. 24530 A rp IR SRR A IR, BRZE 0 0 (3R] I BUCEE 2 T-ARSE N 1 AR IR, 3 A F 45 il
B, B TR YIS ACR . 1 filter AEHenT Ul 8 s HE TS (mask) B HE AR 43 A vp (1) K30 20 R 254 0 1R
S ISAESE NI TE 5 R Ve
3.5 REIFHETRMHER

ST TN ELU AR AR 1K) GTA-2DPE A7 () TAE R FIAUR, A SO AL BT 1) GENIA $id4EHh (—4
IREGIEAT T Z B0 0T, ZEEBT B 10 TR, X OSSR AR T R GRTE 1, ¢ b B AR SRS, K i
(W BEAT 74, LS F 5 2 B i 16 SE 44,

X: PEBP2 alpha A1 and alpha B1 enhanced the expression of the GM-CSF promoter.
K: protein nitrogenous organic compounds body tissues muscle hair collagen enzymes antibodies
c: Protein

10 SURFE) CRIET GENIA $iiintk)

B, WA X 5 K SHTPHE G XN GIA-2DPE S8, 25 2 ik NFERE hy,. 4T BE ] i) i 78 T
HERF IR, AT A, SIS T X AR Ae] [] SF0 K f il [ 6, SRS VG T P A LR S0 43 48, T FLEAT T R LAk,
Wi 11 s, af LG H, “PEBP2” 5 “protein” [¥I71: & 77 73 £ 51, “alpha A1”F1“alpha B1” 5 “antibodies™ KV & 1 73
B AR &, X 5 S PR A, 9858 b, “PEBP2 Ht /2 — M & 71, Tfii“alpha A1”F“alpha B17l & WA LA, BRIk 2 4h,
“expression” 5 “body” Al “muscle” 13 & 1 /- B RIFEAR &1, X W AF &AW Be 2= 5. (k] L, GIA-2DPE BRI
(3] [r) AR T S b BLAT R e A

LR, AT filter BT 3 AN THSEEE R R ARIL TR i poy~ G ARTLFMEZE I3 A1 poy VAL 2D #9041
mypy AT T AT, 43 12@a)-181 12(c) s, Hory, 16 pgy SR 73R H 0 B BSR4 AN IR T 1.
4. 8 F16; M p,, Bon T 4 DMEERIBF: 3. 64 10 119, WFEAH L 2D M oA, WA 2 KA1
B 4 AMNE A BB SR (1, 3). (4, 6)s (8, 10) FT (16, 19), 23 H%F M “PEBP2“alpha A1”*alpha B1”F1“GM-CSF”.
2% 3 2D MR AN, HFE moyp, R T 5 ANRANH I SRR SEAR, B Bk 4 AN ZANEFR A (L, 6), R
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