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ERRNEEEE 7 V2 AV -BERH R %
i) 1< & o TR DR IE R & < ) kL7223,
FHRIMARE N WS ME D 5. Z OREIZ
L, R CIREREOAERAEFRMEICEHATE %
#Hr 1% Anchoring Z42%87 5. Anchoring 13H 502U
¥ 3 D%l (head, relation , tail) D head DIER & 755 2
2% (anchor) Z fiH L, % anchor 128 U TEFBNICAE
REVEA RN 21T 5 FIETH 5. FHIEFEER TIIEE
DOBAFRMH 7 — &£ v M IZB W T Anchoring 235 £
BIUHBEEDRM EXE2ZERLEZLET, FIC
head I & O tail DIHERED A EICHFG T2 Z &,
BLUEXDEE TR head, tail 125 LT b E @M
DEEDILERT.

1 LIS

AR EFEE T L OBGIC X D BRI o MEREIR
REL A ELTWS. JERDBRIMIHNIE R REE
ETUB XCEFRDEE TV E AW TEREIIZHE <
RATF A4 VHRDP I T D o 7228, I FIFERK
HEREET V2 L TR 2 i < AR RIBE R
MHAER I TV (K1 BB, R

ARHBERMEIEEWEELZRTDOD, FED
ARVICET % 3 oD AR MM ST 2 AN D D FH
BRPENE WS FEDDH 2 [1]. T OREIIHL,
AR TIVIMERE O A R B (R 4 H 1B IS T RE 72 8T T
1% Anchoring 21223 5. Anchoring IXZHHIZ 3 O
D head DIEH & 755 A %Y (anchor) I L, #4
Z 31D anchor 120 U TEBI A= B BE R H % fig <
JiETH B, (K1 NE). Anchoring 12 & - TH KK
MRMHOEFTH 2 EmWHEEERHELOD, &b
HIm e 3 oM TX 2 Z e slHfFa N 5.

FHi EER T3 ER OB R 7 — &% v b TRE
B X OHBEEE L L, Anchoring DB X% MREE S
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3. %723 DD head, tail DFHERE B 18 Bl 12 FTAM
L, IREFIERIIFCER head 123 % 3 D%
HT2MBBDH2 2 2rns. THI3OMICEE
NBANRYDLDEEDE S DIT X > THF CHRE
U, FEMES BRI THE LR 5.

2 BEHEMHE

BRI BRI () AR U BE ) AR5
D2EFETIHEL RN T4V HRAPIREINTE
72 [2,3]. ITETIX Z D 2 D Z[EFRFICf#E < End-to-End
BEROFEDIREINTWS [4,5].

Cabot & [6] IXRE&HIH % End-to-End @ seq2seq [
Y LT AR RN 24208 L 2. JEETIUE,
BRI P [E A RBLHH, 4 XY MR Y OEHR
HWHZ 2 72— L1277 > 7L — b BRI #E <
FiENEOHHMEREZ RL TV [7,8,9].

AR BRI KRB EEEE 7 v (LLM) A
AEbEZZETEWHEELZRT [7,9,10] — /7T,
BERCZHhEDMEAARSALRVE WS MEL D
% [7,1]. Ding & [1] X512 3 D2 W EI (R H
7 — X CAEKMBERMHOBFREME RS 22 %
RLTW3.

3 HilE

3.1 HEEE

BRINLVDOESHE R, XD IZHEETZARVD
BER Sp T3 = MEMHEIEDFOLETD3
SHHDEES

{(h,r,t)|h € Sp,r e R,t € Sp}

(D

R AMETH 5.
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AT

RINY¥  « Georgi Dimitrov X7
¥ FE _ » Sofia
N7 BE

= « UDF
E « lvan Kostov

The Georgi Dimitrov
Mausoleum was a
ceremonial tomb on
Prince Alexander of
Battenberg Square in
Sofia , Bulgaria,

(Georgi Dimitrov, Sofia) o~
="  (Sofia, Ivan Kostov)
(UDF, Ivan Kostov)

ESLEA Georgi Dimitrov, Sofia : place_of_death
Sofia, Ivan Kostov cnull
UDF, Bulgaria :country

(Georgi Dimitov, country of citizenship, Bulgaria)

SRRy 0
(FRBR) ESLER ]

The mausoleum itself
was destroyed by

Prime Minister lvan ZJ%> -+ Georgi Dimitrov

SRR =« Sofia
EER b BE UDF
w/ anchoring « lvan Kostov

Kostov 's UDF
government in 1999.

(UDF, country, Bulgaria)

text: The Georgi Dimitrov...

Anchor: Georgi Dimitroy > (Georgi Dimitov, country of citizenship, Bulgaria)

text: The Georgi Dimitrov... —— ||

anchoring nchor: sofia
e,

text: The Georgi Dimitrov... ——— (UDF, chairmain, lvan Kostov)
Anchor: UDF

text: The Georgi Dimitrov... P . :
Anchor: Ivan Kostov — (Ivan Kostov, country of citizenship, Bulgaria)

B1 <4774 R, BRGNS X ORI R H w/ Anchoring (RRFIE) DMK, AT FRX b+ BLT
FHFEDOHIIZE Re-DocRED 57— Xt v MIBITZEBEDT—X 6% v I Ul AT, BRFIEEF AL T54 VF
RTR NGB R 2B E 2 Anchoring Z1TH R WAEREGRME THt X ieh o723 o8 (Ff) Z1IELL
L TWS. BHO =D, AN IUHFEO FHlO—E% B0 L 7.

3.2 R=XASAVF&

KX TER=RFTA VFEE LT T T4~
773 ¥ Anchoring %17 72 WA B BE AR I H 2 £ H
T5. %4 774 HRUGBEBRMIEE (1) ARV
E Q) BRI D 2 BT TR FETH 3. %
4754 FEOBIRKZ K1 LEBICRT. AR
REFRIHHIIZ seq2seq MIRE & U CRERIMH % fi# < ik
TH2 1 HE). R TlEAERMBE GO 7
> 7L — 1+ & LTCodelE [9] ¥ UIE [7] Z#¥}H T 5.
CodelE ¥ UIE DT >~ 7L — b 25 A 1R,

4 IRZEFE: Anchoring

AT A BE R Al 12 3515 % Anchoring %
8283 5. Anchoring 135 52> U8 3 DD head D
Bl & 72 5 A% (anchor) ZHHIH L, KIZT F R b
A&l & @D anchor @ 2 D% A1 U THRRIEIRiMH %
R HIETH B (M1 FEY). Anchoring [ 3EE DAL
FIBEfR I L CEA T & 5.

Anchoring D840, € 7 /WIZ anchor 12X L TiEH
AN EE S EOHRCIE RTS8 TH 5. E
7 L34 anchor 120 U CHHEDE BRI 2175 &
Sthrng s 2 2T, &b 3 oflofitiREhs Sk <
%5 Z e ENS.

5 FHMSEER
5.1 EERERTE

T2ty b RERTEIHEFRHBEOT—X
+ v b & L T Re-DocRED [11], SciERC [12] B & T
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BioRED [13] % i\ %. Re-DocRED, SciERC, BioRED
%% L2 L Wikipedia SCE, A THIRE 77 B D 4 5
R, AEVIE 0 BF O A SR Iz 0 L CRIfR 7 Nov e
ELETF—Zty b THZ. KETF—XEy FDFf
Mz E#RE K 1I1TRT.

N=—RF7A0y EHRHEFR#MEOT > 7L —
} 1Z1& CodelE [9] ¥ UIE [7] % I\ 3. CodelE (w/
Anchoring) & UIE (w/ Anchoring) (& Z 1L 2D 7 ~
7L — MM L Anchoring Zi#H L7=FIETH 5.
INHDOT YT L= bEMNERAKRRT. XN—=2X
74 YFIEL DRFEREEB O 728, CodelE, UIE D
Anchoring 1281} 5 2 %XV REIX Z L2 4 CodelE,
UIE Z W3, %4 54 Y HRITBIT B 28 Ff
E, EOHEEDSWUIE 7> 7L — b 2T 3.
RA T4 v HRCBY GRS EDOEE T, 5
a1 & 3 2 72, IEHI D 80% DD EH% HE)
AR LT 7 — ZITBI L 72, ZAUX NI & [10] 23
HEELTVWAETDH 5.

EFIEEE AEBTIEZETOFIETLlama3.1
8B Instruct [14] {IC LoRA[15] F 2 —=> 7 (r = 16, =
32) BiTo 7. RTO¥FETHEERE 1.0x 1074, ol
{tFE%E AdamW [16], Xy FH AL X% 16, TRy 7
e 3 1ICEDT.

52 R—=ZXSA LD

B RBEFRC K> CHGRBHEORBE - BEX
DA ET 20T 5.

BRER X2 cHFRHMEOREE, BHEL X
"F1 227 %733, Re-DocRED ¥ SciERC 1B W
TREFIREIR—R T A YV FEL RBENICE
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R1 FT—Xty OFFRIER

TRty XEOEE BFRE BEGRoNFME FEN—-27 U V3o FEIEHRU
Re-DocRED Wikipedia 96 FEXTFR 235.3 31.9 63.7
SCiERC S 8 FEXTHR 151.6 9.2 18.5
BioRED EATER 9 TR 69.7 2.7 6.0
K2 MHEHEORBE @), BHE R BLUKEFL 227 F).
Re-DocRED SciERC BioRED

Fik P R F P R F P R F

RATFS54 /AR 0594 0341 0433 0.188 0379 0.251 0.518 0.527 0.522

CodelE 0.527 0.044 0.081 0.230 0.194 0210 0489 0432 0.459

(w/ Anchoring)  0.540 0.522 0531 0.177 0261 0211 0.302 0.578 0.397

UIE 0.632 0281 0389 0.256 0242 0249 0.503 0.442 0.470

(w/ Anchoring)  0.635 0.527 0.576 0.313 0373 0.340 0.498 0.516 0.507

3 head DA, tail DH, T DADFEE ¥ HIHE

Head Tail
P R P R P R

Pair

Re-DocRED
0.845 0.679 0.755
0.796 0.069 0.739 0.670 0.589
0.743 0.853 0.764 0.684 0.601
0.821 0.413 0.830 0.732 0.699
0.748 0.766 0.855 0.751 0.693

SciERC
0.451 0.600 0.491
0.508 0.428 0.535
0.375 0.617 0.516 0.509
0.464 0.487 0.639 0.591
0.451 0.614 0.746 0.716

BioRED
0.804 0.778 - -
0.801 0.737 - -

(w/ Anchoring) 0.567 0.930 - -
UIE 0.804 0.731 - -

(w/ Anchoring) 0.775 0.802 - -

RAT 74 R
CodelE

(w/ Anchoring)
UIE

(w/ Anchoring)

0.596 0.640 0.367
0.048
0.583
0.311

0.575

A TF74 R
CodelE

(w/ Anchoring)
UIE

(w/ Anchoring)

0.673
0.544

0.432
0.252
0.320
0.283
0.429

0.211
0.284
0.207
0.307
0.353

RA 774 R
CodelE

0.631
0.638
0.379
0.632
0.594

0.646
0.568
0.723
0.560
0.627

WG - IR Z/ R L. 20D Z &h 5, Anchoring
&3 offl e X D IEREIC, BRERNCIT O RIRAH 5
EDbh 5. —7 T BioRED 123 TlE Anchoring
WX o THEMER L. Z4d BioRED 7 — X
v MIBEBROIWBITH 2 Z L ITERT 2 & X
N3, Thbb, 3 DM (head, relation, tail) ¥ (tail,
relation, head) (X [F1F& T % 753, Anchoring %217 - 7235
BN 2 IHERR DT OB T2, (BEGIEL Y Z RS
PERLEEZONS. NIMED D 2 BRI T
LR DA L3RBT EOTRORETH 5.

5.3 head & & T tail DML 1ERE

B8 REFEROMENR LB LTER
502 LUTN DIRFHZ AL S % .
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o head DIMHMEREDS L3 - 7=

o head \ZX5 3 tail OMIHEEED FA3 - 7=,

o BAR T LD EMEREDS LA o 7o

REBRRE STFEOTFIFERZ L TOEE TR

T 5.

o head DFEE ¥ I (Head).

o B head WX F 3 tail DFEFE ¥ IR (Tail).

s (head, tail) DX TIZH T 2 FEE & TR (Pair).
AR 7~V D IEFRIERT D 2.

723 BioRED FRARDS I TH %5 Z & 2> 5 Head
¥ Tail lZ[F—DFHIC 72 % 72, Head D AiHllis 5.

BRCEZE Mifr £31OR7T.

Head IZBWTIE, REBEFEORBEIEIRN-Z T4 ~
FIEL ERFAZEND LR 2 —H, BEHRIIKEL
Mk L7z Tal ICBWTIRRFIEDIEE L tail DO
ITNDHEHWMEZ/RL . Pair TBWTHIEERFED
BWFEE, HEEEEI/R L 2. Pair DIEE, K2 TRL
723 DM OFEE, BEEOAZITRIC XS THEE
THote. MEDEWIIERI NVOIEREZERT
ZLEIMITH D s, BHRODFEEREETE
MOERNLNZ L hbhofz.

M EZEEE L, 2R FIEIX (1) head DHEFENMZ ]
LX) head 735 %2 S T2 ETD tail DIEFE, IR
RrEm MR Lz 2 e cHRME MR EL T
W3 Zehbhol.

54 ZRNVOEEM

BE RX"—ZXF4 YFHEEXDOEETITR VA
RYDI3OMHEID O T Z e HZ L IBEFIER
FETIERBVWAARNIH L THHEETHE ] 20D
RN CTHRAE LTz, T2 TRARVDBEETH 3
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Re-DocRED SciERC BioRED

.S 0.6 0.4
c 1
o 0.4 0.3
o
[*] Eal 0.2
g 02 I
R | ||| 1]

L B _—Tﬁﬁ# OA—T%#
Both Only head Only target Neither Both Only head Only target Neither Both Only head Neither

0.4

Recall

0.2

e B e E

Both Only head Only target Neither Both

Only head Only target Neither Both

1 IIIII IIIII | [ ] ]
B L B

Only head Neither

‘ B Pipeline M CodelE M CodelE w/ anchoring

B UIE M UIEw/ anchoring ‘

B2 =% EE-EFEICHT-REOBEBRMEOMEE. D 35075 7 OMEINEE, TERD 3 52D 275 7 Ot
WBHHZEPRT. V5 70MNET A M T =20 ATV ERL, BR2AOHNETENAZLOFELERT.

R4 PEyIOXHE - FEMCHFLE4ODF -4
L bo 3 OfH

7—Z&X+tv b+ Both Onlyhead Onlytail Neither
Re-DocRED 5,039 7,442 3,349 2,309
SciERC 450 158 155 207
BioRED 888 547 - 161

Tk (XBREDRARIZOWVTEIZRRTNS |
CrEDD. HZIETATIZHHEX - A TDH

D, 7 XY BIZEEDRD 27 LW LTI, 7RAIH
T2, HEE - 7 XY HFIEFEZ 25
Hanb.

EERBE GPT4o " ZHWTIEMRD 3 oflicaE
FND head BEX L tail BXDEETHD0E D
DL, 3 0% Thead ® twil b TETH 2
(Both) | head D ADEFETH % (Only head)) tail D
ADVFEETH S Only tail) | "5 5 HFEHTIIRW
(Neither) ] D 4 DDA T A VT T 4DDh T3
VD3 OME R4\ ORT. IR L ey
7" M& 48 B 127" $. 723 BioRED BRI TR
MDD H S Only tail DFHEIEZITHIW.

HBHYrE® 2124008573 TORELH
HR%EZ/RT. FER X D, Re-DocRED ¥ SciERC 2B W
TR=R T A YFHEFIEEED X NZHT 2 FHH
BPE R T 201 L, IBEFIETIEIEFED 2%
YL THEVWERRERT I ENbr o Z
D Z & D5, Anchoring % 1TH 72 WA KK BE R H 13
IO TFEDZARVIZH->TEHL T3 D2t 5
%73, Anchoring IZ X > TZNBRME N TVWE Z &

1) ETFIE gpt-40-2024-08-06 % F 7=
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Wb»sd. = TCIEFEED R RIS 2 FEEI
ETOFE - FT—&ZEy MTBWTERL, BEFIE
THHEPR LNV, JFFEED R TS 284
EDm LI SHOFETH 5.

F - EIRZE N 2 2 g, A A BE (R 4 T U Only
tail DYERELX Only head 1 LRI N 2 W0 S BIR D A
LT, ZOBRRIANAL T4 v HFRTER LR
WZ b, ARKERMEOE T ICIE 3 DD
head ¥ tail DIEFTIIHTT Z4 T ANH % Z & H3HE
BN,

6 &hHDHIC

ARG ST, BB R H O FFBL R MK LD & W
5 RIEIT NS 2 fETRSR & LT Anchoring 284 L, #F
flisZERIC X D 2 DR 2 MR L 7z F 7R T
E () IBRBRFIEIIZR head 12X 5 3 DO
WCHIRDH 5 Z & () ARBEFRMH I EE TR
WD 3 OfIt U THEEDR AL T 203, 185
FHETEEADEMEIh S Z e 22 EiUR LT,

ARIFFEDSH DML LT, 52 F Tam U720
TDH 2 BFMEIC BT 2 EOR b, B K545
T CIEFTEAAR Y OBEDOM BB TN 5.
NS OMEIXBER T NV E head LA D anchor
ZERAS 2 2 TR T X 2ATREMED D 5.

ARG THEZ L 7z Anchoring 13 & W 2 4= RS
R HNC B C & 2 R, BN HE T — &
BB L Lz, ZoORMPZ2HE 2, BfRHics»
THEIA S RFEDMEDN S Z & 2 HFFT 5.
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A ERBEFHEOTTL—F

A.1 CodelE

CodelE XA TRD LS5y —Ra—RIKELET
7L — +CRGRME L .

def relation_extraction(input_text):
""" extract the relations of named entities

nwin

from the input text.
input_text = "Steve became CEO of Apple."
entity_relation_list = []
# extacted relations
entity_relation_list.append(
{
"rel_type" "work_for",
"ent1_name: "Steve",
"ent2_name": "Apple"

3

"non

)

Anchoring % 1T © 7z CodelE & input_text L&D
B EATDXIICEET 3.

input_text = "Steve became CEO of Apple."
anchor = "Steve"
entity_relation_list = []

# extacted relations
entity_relation_list.append(

{
"rel_type" "work_for",
"ent2_type": "Apple"
}
A.2 UIE

UIE XL FD X S57% 7 > 7L — b (Structured
Extraction Language; SEL) TRIRME 2 E L.

AJI: Steve became CEO of Apple.
H7:
(
(person: Steve
(work for: Apple)
)
)

(work for: Apple)

)
)

B FREANY FEFBANVDSEE
T2 - JEFEZ AR OHEIZL T T e v
7 hERHWE.

Anchoring 21T o 72 UIE XL TFD L5 % T v 7
L—HMCR%.

AJJ: Steve became CEO of Apple.
anchor: Steve

H77:

(

(person: Steve

Task:
You are an expert in identifying topics and
categorizing entities from text. Your
goal is to analyze the given text and a
list of entities to classify them
into two categories:
1. Main Topic Entities: Entities that
represent the central topic(s)
or main focus of the text.
2. Other Entities: Entities that
are mentioned in the text but are
not central to its main topic(s).

Input:

- “text™: A paragraph or document.

- “entities™: A list of entities
extracted from the text.

Qutput:
A JSON object with two fields:
- "main_topic_entities": A list
of entities that represent the main topic(s).
- "other_entities": A list of entities
that are not central but still
mentioned in the text.

Example Input:

Text: “Electric vehicles are gaining popularity
as a sustainable alternative to traditional cars.
Tesla, a leading manufacturer of EVs, has
announced plans to expand its charging network.
The government is also offering subsidies to
promote electric vehicle adoption.”

Entities:
["Electric vehicles", "Tesla", "charging network",
"government", "subsidies", "traditional cars"]

Example Output:

{
"main_topic_entities": ["Electric vehicles",
"Tesla"],
"other_entities": ["charging network",
"government", "subsidies", "traditional cars"]
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