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Document-level Relation Extraction With Entity and Context Information

HUANG He-Yan"? YUAN Chang-Sen"? FENG Chong"?

Abstract Document-level relation extraction aims to identify the relations among entities from the document.
Compared with traditional sentence-level relation extraction, document-level relation extraction is more realistic and
poses new challenges of cross-sentence inference and context information understanding. In this paper, we propose a
novel method for document-level relation extraction by fusing entity and context information (FECI), which con-
tains two modules: Entity information extraction module and context information extraction module. Entity inform-
ation extraction module automatically extracts crucial relation features about entity pair. Context information ex-
traction module extracts different context relation features from the document according to mentions’ position in-
formation of entity pair. We have conducted experiments on three document-level relation extraction datasets, and
the effect has been significantly improved.
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[0] Washington Place ( William Washington House ) is one of the T%&E W\TEE EX%'MSXTJ E(] E'E ’;EIS J:‘"F Iré E‘, jﬁFXﬂL/H\:J&
first homes built by freed slaves after the Emancipation 'ﬁtﬁlﬁ
Proclamation of 1863 in , West Virginia , United ASCHE AT R SR AN TR SUAE B R R S A
States . ... |2] William Washington later acquired other properties HIRRER. 9T MR SR 2 bR 2% ) » s sk
on ... Route 28 and became the first African - American land MSXTJ‘ EP E,:J ﬁﬁ/l\?kﬁii’ﬁ?%% B"Jﬁfﬁﬂ%)ﬁ%ﬁ [ E‘J .

developer in the state of West Virginia . |3] One of his subdivisions is
the " Blacks Hill " neighborhood of Romney , adjacent to the
Washington ....[4] Washington Place was bought and restored by

Ralph W. Haines, a local attorney and historic preservationist .

Subject: Emancipation Proclamation
Object: United States

Relation: Country

Subject: West Virginia
Object: United States

Relation: Contain, Located in the administrative territorial entity

Subject: William Washington

Object: United States

Relation: Country of citizenship
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extraction dataset DocRED
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Fig.2

Architecture of the proposed model, which contains two parts: Entity information extraction module and

context information extraction module
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Table 2  Hyper-parameters of model
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HERK AN 4 4 4
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o) % (nhd) 5x 107° 5% 107° 5x 107°
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%4 1.0 1.0 1.0
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Table 3  Experiment results on the development and
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TR i 4
izl

Ign F1 F1 Ign F1 F1
CNN 41.58 43.45 40.33 42.26
LSTM 48.44 50.68 47.71 50.07
Bi-LSTM 48.87 50.94 48.78 51.06
Context-Aware 48.94 51.09 48.40 50.70
HIN-GloVe 51.06 52.95 51.15 53.30
GAT-GloVe 45.17 51.44 47.36 49.51
GCNN-GloVe 46.22 51.52 49.59 51.62
EoG-GloVe 45.94 52.15 49.48 51.82
AGGCN-GloVe 46.29 52.47 48.89 51.45
LSR-GloVe 48.82 55.17 52.15 54.18
BERT-REg)sg — 54.16 — 53.20
RoBERTag,sg 53.85 56.05 53.52 55.77
BERT-Two-Steppasg — 54.42 — 53.92
HIN-BERTg sk 54.29 56.31 53.70 55.60
CorefBERTsE 55.32 57.51 54.54 56.96
LSR-BERT g8 52.43 59.00 56.97 59.05

BERT-Egask 56.51 58.52 — —
GAINpsE 59.14 61.22 59.00 61.24
FECIpasg 59.74 61.38 59.81 61.22

# 4 7E£ CDR Ml GDA ¥4k EAAE F11H (%)
Table 4 F1 values of test set on CDR and
GDA datasets (%)

R CDR GDA
BRAN 62.1 —
CNN 62.3 —

EoG 63.6 81.5
LSR-BERT 64.8 82.2
SCiBERTp g5 65.1 82.5
SCiBERT-Ep g 65.9 83.3
FECIpagp 69.2 83.7
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Table 5  Ablation study results of FECIg,qg on
the development set

e

x® 3, NI K& E, Br LSR-GloVe
BALAN, GloVe 7 1| JE 2 A5 2R A ] ik 2 455 284 1) 1 R
B BAR T R Z 3T BERT RUREAY, X 2 R oy 3
T BERT KA AT DL ALY 2 5] S ER B (5 &,

T
Ign F1 (%) F1 (%) P (M) T (s)
FECIgsg 59.74 61.38 1334 2962.4
w/o Entity 58.16 60.07 132.2 2831.7
w/o Context 58.67 60.89 130.5 482.3
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w/o Entity FIHEATH [HAH Z A K, FECIgagp M
w/o Context tH7E EUK. JR 2 AE#EAT b SCHlX
P FE R 7 B B G IR A ERE St ) B R S
B HUFEFLE GPU _LIEITH, 154 S BUS1TH [H
K. M RBr ER SCRHE S EUE SR FR P
BATH KR FEAK. NS R LA, SeMiE B
B H A B R SCRFAE Sl B B BT 75 1 S B0 R A
K, ANEWRHEE N GPU 3847 744,

3.6 MRAESEAFIERS LIRS

NTIEW] FECIg g REDS PR e 75 Sz Al
RS RIE N, e R AN SR

WEFE SRR, Wit T 4 iR fEERR: 1) B
i FH Sk 52845 B (Head entity) 7EASEAAE B # R,
2) Hi SR f5 B (Tail entity) 1F ySeikis B
FoR; 3) SHANHE K (Entity pair) 118 BE 5,
4) St SR REAT R I (A% FECIgagr). M
6 AT LA 22 2

1) MAUUAE FH Sk se ksl R sk (s B, S8R
T R B R B, 2448 ] FECIgaqp I, SERCR
BT kSR, RSERR FECIg A gr HOFER 2R
T RS R, KA SR FECIp g £33 T
SCRTT I, B BES B B X SR EAT IR .

2) 54 H SEARKHE AL, FECIgagp MKAAHL
15T AN ISOR . (ER A FH SR 5 2 0 5 b s
18 Sk SR (5 B El R Se M E B I RUR IF. R, F
HH SR Db SR AT AE I 75 45 S, ASUASE FH SR A )
SR B kIR s BEUR SRS R) FFARRE
WS SRAF T B SEE R, T FECIgasy B2 H )
Mt e A L HEAT I U8, $RTHSLIG 45 R

R BRSO, R T 4 MR BN SUE R
For: 1) 44 EFXE R (Tradition) & 367
BERT Zwfd#% LU, B85 %00 24 h i s — A
Token (CLS) 15 BAENTAENH L FXER,; 2) 3
I ER 3 (Co-occurrence) 2 i F) I SEAARRT BT 7E

FFAEREFUE R, 3) dE3EIL BN 3C (Non co-
occurrence) &8 AL SEARXT Y A)7AE v |
TAE R 4) A FECIg g 6 R SCRHE
FEL. K 6 Ha] DL g 3

1) 4GS BT s BRI E TR UE
S, SEES RO R . SRR A AR T e
FAAEME S BN SU[E B, AR X Hgk AT A
SIRAME R B AR RAOR.

2) AL E R SE RS N UE
SANAESEIL T SOE BRI SRR SR BTN X
RN B e R S B AT T, R TR AL
15 5., BRI SER0 R IR

3) JLHL LR ST T VE L FECTg p FIRCR 2.

PR a) 7, AT REAE RS = I A A B (X5
ST DLNEEAS SEAR G IEBH 7] (Evidence sentence)
g E|, YIS T R R IRt HIR AR,
R, REEEBEM). b) FECI g 7532 S 20 55
1T TASAAI B SORGE T, AR T SR T8
R fons BT SO B

%6 FEClpyge 17T R4 LA SR
WA L RSO SR B (%)

Table 6  The experiment results of noisy entity and
noisy context of FECIgagp on the development set (%)
Lt IR
Ign F1 F1

FECIpasr 59.74 61.38

Head entity 58.42 60.14

Tail entity 57.97 60.08

Entity pair 58.91 60.85

Tradition 57.42 59.72

Co-occurrence 58.27 61.01

Non co-occurrence 56.72 58.86

3.7 AELTX KR MERAIF

N T UE WY T B A I SOOI R,
Bevt 3 FAF AR SO B EAA SR A B RS
MAE R, MBI E T XER. P ET
AR EAMES B UERE. BEALE N UEE (Ran-
dom) R IR KOS BN SCRLJE IR ECE i i E
B AIHUHIR ER SO BT IR R, BB L O
= AN SOt BT SOAE BAR S ons i) B R S fE
B, HH RN T IRUEAN R BRSO B3 9% A il

URCIE . S8 BTN OGS (Mean) FRTEHIRSRE J0T
(R SCRL A P SN 1) 05 R 5 BT A 3 B n
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B SUE R, HERER NPT § Ko i TR 3
G AR A AR M R ERRE, BoA R B SOE
BEATORE. VELHSRIR AT R IR 7.

# 7 FECIgagp I REEARH
LTI XEREMSER R (%)

Table 7 The experiment results of different context
information of FEClp,gp on the development set (%)
LAY dess
Ign F1 F1
FEClpasg 59.74 61.38
Random 58.47 60.61
Mean 59.56 60.94
Tradition 58.19 60.06
MR T ] DL 5 R

1) MfEHBENL L S B, AR TFHE LT
YA FECIpagp, SEI0RCRA BTG, (H2 e I
TG BACRL. JRR BN LT UE BB TR
B A SR R R R (B0, SR A Kot
SEAAR R L, B BE AL B R SUE B A T
BWETEBERXAGR), HEERKSSHER T, &
BHX RGBS 2R, AL T 5250 S AR RR.

2) Mff 3 B SOE B, SIS UR 2 R
T FECIpagp AAMRIFH). R P8 B E R
e BEENE R, HERENERANER
HEAT O, L, M8 T FECIgage, T3 E TG
BEINT B FEE R SH S SR A %,

3) MERfES LR E B, SEIRRUR e
(1. TR PR 3 op BT A 1) SE A AR 30 A AH 1R 1
FFXEER (CLS), A X0, FEELRAUR K.

3.8 XEMR

N T HRZR FECIgagg MITHRZCER, NSHOEL
YIZRIS R ARG ) [A] (Train T RI/RBEA epoch 1
YIZRIS ], Decoder T /RS [A]) #E4T ELEL. M
8, AT A A F):

1) FEClpagg 2 BB XS U8 I35 A R 1
FROR, EH O AT HE T HH AR ST D7 7 95 AN 7 248 70 K1

® 8 AFRTNEEIFTRE ERRE

Table 8  Efficiency of different methods on
the development set
N TR
it
P (M) Train T (s) Decoder T (s)
LSR-BERTp g 112.1 282.9 38.8

GAINpagp 217.0 2271.6 817.2
FECIgaqr 133.4 2962.4 829.0

BAFR T LLET.

2) FECIgagp MIVIZRHT (8] F0 g RS I [E] &7 LA+
(I (B N EEAS epoch HIISATISIE]). JRIRZ BT R
SCHMEL RS FE R T B E G I R Rt )
FXER, MIEH &SGR T GPU LS T
() 36 H7m.

3.9 ZEHIaHr

3R T I R ) — A S, DA B 47
# 7 it FECI 5 BERT. LSR Il GAIN [y lb#2%
H (X 4 MEEALE S L BERT gagp NFEAEEIT (52
), JH o AH (] B0 €0 P B ] T A [ ) S 4. A e
RESE 21

1) MR RZIIER FF, FECI 77756 &
(R W 2 /F BERT. LSR #1 GAIN.

2) 7T (Reichsgaue, German) Ml (Josef
Grohé¢, Zivilverwaltung) ffJ9¢ &R, BERT 1 LSR #f
ARG K, 1 FECLRB R T . JR A W A
a) SERXT (Reichsgaue, German) "' German [J$2
MAEREE A2, A 4 MR, 3B BERT M
LSR ¥&A Rt SEARXE 96 R b) SRR
(Josef Grohé, Zivilverwaltung) H 1A SLARTEA
[ 5] 5, JF HEE s Bam, S 80 R K.
1M FECT BEW% AR 5 M i vh 1 28 i) 7, YR 531 L S A40)
MK AR,

3) AT LA L 3 S AA X} (Allies, World War
II) fI (World War II, Allies) HAARFEPIKR. 1M
IX 4 PR AR T 1 (Allies, World War IT)
(IR 2. X100 B S AR 1) 7 ) M0 T s 2 9% AR il
IRE L H I H AR EE B B A A AR 4ok X
73 SEAARRE B 77 ) 1 AN 1, 5 4 75 BN 5 7 1]
ORI

4) 4RSS (Reichsgau Flandern, Reichsgaue)
IR AR A A GAIN Fl SR, JR A AT RE2 GAIN A
FH PR P e o 37 B RN S A S84 2 2 TR (R K 2R, T S
FEREI T2 0%, BUSTBO 2 2] B 2 1 A S R

5) PASEfRX} (Reichsgaue, German) N 7R
ASCTTVER AR B SO EUE &L A B sl
FVUA ) TRAEI A, e SO A ST A R &R
AN German A 4 M2 &, Reichsgaue A — M2
Ko, AR 4 MAFEP BT, BNIZEEEA
FIFARE. HAHEMW A Germany3 il Germand
MR B, BATTERAL T 58 DA ) 7 IX AR B
T ARSOIT IR A R

4 HERIE
AR SR — PGB SRR | 7R S A B O
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Brussels district.

[0] The Reichskommissariat of Belgium and Northern France was a German civil administration
( Zivilverwaltung ) which governed German - occupied Belgium during World War II . [1] The
Reichskommissariat replaced an earlier military government , the Military Administration in Belgium
and Northern France , established in the same territory in 1940 . [2] On 18 July 1944 , the first
Gauleiter , Josef Grohé , was named the first Reichskommissar of the.... [3] The territory was mostly
liberated by the Allies in September 1944 , in the aftermath of the Normandy... [4] Following the
liberation , the territory was retrospectively annexed directly into Germany ( although no longer under
de facto German control ) as three separate Reichsgaue :

Reichsgau Flandern , Wallonien and the

Entity Pair

GAIN

Reichsgaue, German

Josef Grohé, German

Josef Grohé, Zivilverwaltung

FECI
Context Weight
V Germanl —Reichsgaue 0.13
German2 —»Reichsgaue 02 1
Germany3— Reichsgaue 0.36
German4 —>Reichsgaue 0.30

World War 11, Allies

Wallonien, Reichsgaue

ermanl, German2, Germany3,

QQ

XX XX g
XSS

BERT
X
v
X
Allies, World War II x
v
v
v

Reichsgau Flandern, Reichsgaue

ermand 73 AR 4K German [ 4
v MR, T Weight ﬁT*EﬁL 44

:Limmmﬁxmﬂq EF S0 fs B AL,

B3 B Z K RMBOT R 1 — sl o Hr

Fig.3  An example analysis on the document-level relation extraction development set

i“ (FECI) AR T ] DA 3R SE AR 5 2 ) SE AR
G, B SRR BRSO RE R A

AN A B AT SR, G5 RBIIASNERA R
(K, IF H TR T R A i K ) S ik ]
SRR BT UG R R R ROR, R AR T
%EHX%MSXTEI’JLTIEU REE it — DR A R
BE. BN, [ —AN3R K [ —NsEfk, [ —MIEB] A
(EEZ SV ML ES (RN E SR AIES
HEFIRR.
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