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Document-enhanced Question Answering over Knowledge-Bases

FENG Chengcheng' ,LIU Pai*, JIANG Linying' , MEI Xiaohan® and GUO Guibing'
1 School of Software, Northeastern University, Shenyang 110000, China

2 School of Engineering, Westlake University, Hangzhou 310000, China

3 School of Software, University of Maryland, Maryland MD20740, USA

Abstract Recently,knowledge base(KB) has been widely adopted to the task of question answering(QA) to provide a proper an-
swer for a given question, known as the KBQA problem. However. knowledge base itself may be incomplete(e. g. KB does not
contain the answer to the question,or some of the entities and relationships in the question) ,limiting the overall performance of
existing KBQA models. To resolve this issue,this paper proposes a new model to leverage textual documents for KBQA task by
providing additional answers to enhance knowledge base coverage and background information to enhance the representation of
questions. Specifically, the proposed model consists of three modules,namely entity and question representation module,document
and enhanced-question representation module and answer prediction module. The first module aims to learn the representations of
entities from the retrieved subgraph of knowledge base. Then,the question representation can be updated with the fusion of seed
entities. The second module attempts to learn a proper representation of the document that is relevant to the given question.
Then, the question representation can be further improved by fusing the document information. Finally, the last module makes an
answer prediction based on the information of knowledge base,updated question and documents. Extensive experiments are con-
ducted on the WebQuestionsSP dataset,and the results show that better accuracy can be obtained in comparison with other coun-
terparts.
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[#] £ 1: Which chub did Cam Newton sign with?

KB 714 B %

AR o I A S R FRATTAR — 2 8 M\ 45 28 19 1R PR b A
REVEWHIEZ. B0, i 1) Fis % F“Which club did
Cam Newton sign with?”3X 4~ [a] #5, 3% A7 JC 2 A 45 %2 B9 H1R 3
R A B A AL TR O A R R I S S RO RV SR =
JCALR AR —F 50, 5, A BB B Z 56 T [n) T b R S Ak /
KR M, FRATICIE N 45 AR E PR B E A R,
B, anE 1 (b)) fr s . X F “When did Cam Newton debut
with Carolina Pathers?” X 4~ [0] i, /£ KB L # 3 5
“Carolina Pathers” % i 19 5% {4 , A5 HH R AL & IE # & 2
2011 .fH 1R Yk #4 “Carolina Pathers” 5 %1iR o i 52 44 5§ 56 &
R ATk, AT 3R R R, X F28 — PG 0 F Z A J7
PSR RN 0 SCAS TR AR AL T AR R R O U T AR
GFRMERE . SR . K L BRI T O B AR A b b B A R
B A SC3E 1 SR R 8 A R SRR AR R Ty SOk b
PHMG R) R, AR SCAR A5 A0 A0 Y SCAS 18 REPE AN T DU T 22 )
B 28 5 L T L AT LR AR 8] A v S/ S R R fE R DL
FE 2 B L ER B E B I B 2R
[] #12: When did Cam Newton debut with Carolina Panthers?

EKBF A # 1 & XA

Cam Newton plays football
Cam Newton career_starts 2011
Cam Newton date_of birth 19890511

Cameron Newton (born May 11, 1989)
plays for the Carolina Panthers of the
National Football League (NFL) ...

v v
B 4oin X AE$E:
Cam Newton is a football player Cam Newton plays for Panthers

|

% % Carolina Panthers

Ca) 2 SR AE SO o

Cam Newton plays football
Cam Newton career_starts 2011
Cam Newton date_of birth 19890511

Cameron Newton (born May 11, 1989)
plays for the Carolina Panthers of the

National Football League (NFL) ...

v v
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Cam Newton's career began in 2011 Carolina Panthers is a football club

v
%2011
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R-XKR-RSMOKB =04 M KBQA {14 . 2 2« KBQA #§1tT
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Oy BEG B 40 I 25 AR L, R AT S8 W B 56 AR BB, AT A R A
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Wang 55006 4852 = SR Fem SCATE =X, B3R A - ) 8 B
5] 36 + AR A+ K R + 3L gk, ARG H BERT il
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KB B4 /9 p 2 8 3 A5 08, B 5 2 KB 3552 7] BB A 58
AR S A O R BT AR . O T X A I AT
FEN GBI AR 2548 A0 B4 Can SCAR SCRD R IO 245 L
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AR DU e R 18] 2 5 ik Y e e . AT 09 5 vk ST TE
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W S 5 4 R R R SO S AR R R T R R R . B
H A J7 ik R RSO0 T e R A Rk B R 2R T R
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M2 R Han 885000 SCR AL 3% 52 2 A 56 7k i i
CRFRD I TS bR K SRS £ S8, o 2R 8 6% 32 552 440)
B ENZIAR MRS [FRE AR SO AT S A O SOR fE R
R R SRR R BTG T R LA PR R AT IR i 3R
NG AL R SR ) F B DR R, LU AR B TE 2 AR AE
Xiong S IAK  FHR A 19 45 B 0T LA # R SO 4 A7 5%
T IF T B A T R B, B B 3 4 (SGRea-
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4.1 ZHEFRREH(EQRM)

EQRM #3514 &l 4 7 7 9 2% DA R A~ J2 T 2% & ) 851 0 4P
JB 22 B A 56 BE 2 1) ) AN 4 HR ) 56 B8 B AH G B 5 2) ) A
I CRT Ja v (39 S A (9 A DG B2 o 44 35K 7 A 351 43 14 R O 2 A 3fe A
S 0] R 48 (4 AH OG0 B, SRR T R M D4R R EOKE 43
BOAFYUE M BN ABEE B, XEE X+ 7B A
SO, FRAT LT LLAS B A A AR R A RS IR R OR .
EQRM #iderf, AT 0 55 SGReadert™ — 3, F i ¥ #E17
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B —A ARE R R g, B 0] RLR IR B Y 31 wof -
wi o B g WREHE—DRR BT UERRK
HIR P B wi e, He om 2R R r MWK E. X FE 4 (E
) LSTM, i 5 1) (4 i 13 2 2% 18 HCwip i S0 1) (9 45 2 i AN
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