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Open-domain question-answering system based on large-scale
knowledge base

ZHANG Tao, JIA Zhen, LI Tianrui, HUANG Yanyong

(School of Information Science and Technology, Southwest Jiaotong University, Chengdu 611756, China)

Abstract: Question-answering (QA) systems can understand user questions and return answers directly. Currently, most

QA systems can only answer questions pertaining to specific domains. In this paper, we propose a method for construct-

ing an open-domain QA system based on a large-scale knowledge base. First, we present an approach based on a visual

dictionary and a conditional random field (CRF) model to identify the subject in question. Next, we use a fuzzy match-

ing method to link the entity in question to that in the knowledge base, and apply similarity computation and rule match-

ing methods to recognize the question predicates and link them to the attributes of the knowledge entity. Lastly, we im-

plement entity disambiguation and answer retrieval. The mean F-measure value of the proposed system is 0.695 6,

which indicates the feasibility of the proposed method for an open-domain QA system for a large-scale knowledge base.

Keywords: question-answering system; open domain; entity recognition; entity linking; knowledge base
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SCR SR DT I Hh Je SR D 2 14 77 3 R R AT SE 1A
HEHE s SR 5, RPIR A BEAT UM, RIS 2 TR R 4 iy
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[1] % 2 4t (question answering system, QA) H
HI 2 2 N T e A A SRR 5 AL R A rh — A
B/RZREIFEA T Z RIER S A T, B3
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JE TR 0] 28 SR R T A 1) 25 AR G i
F B T ARSI AT ) A ER A BRI 1) g
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2 TEBRAAH R R BT E R

iR ET AL T2
1) X subject WY IE SR /NG #HA TG —
SRR F ) subject A1[R) 4] F Y subject
FEAE S SCR/NG AN G — 1y ), B LUK R
subject H1 YT LA AL AL /NG |

2) £ B subject H Y —ELRRIR A9 AF

TE IR PE subject H AR TEAR 22 08 R 4% L
€T AR X BESEAE 2 R MR 43 A S A B
B S5 5L, LK subject H Y X BERRIR AT 45
22 SRR
AR S 2 A SR T S FE SCIA) 4 53R
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Fig.1 Procedure of entity recognition
B & 333 3 418 TR A AR

AR SR Y R 5208 R o A R G, B SR VE N
A A E S i AT A o F O SR i ] i
FE b, S R AR AR T S B 3R AT 2 B oA
T A8 S i H AN A AP B o3 1) S5 2R 4T
FIREAR 1 o HY AR SORE R A AY subject
S e il A B g SCIA) T T3], AT ) )
Y subject, {HJE 2R HTRE P B9 BT A subject AR
AR i) i, AT RE ] 4] v B 2% 3 1t Ui S AR
JIr LA BEX) subject #4707 1% J5 A ] L, A
SCH R Y subject #E4T 5317, %5 subject 7317
ZJE B R H R T 2, W subject JiA ] i
A T R A A R P L 2 761 745 AN SR
i, Ferr B o AN 2 1R .

2.2.1

x1 BHEXSRAL

Table 1 The dictionary of custom segment
Subject A Subject P
2R R entity | HIMEREIEIRIAE entity
AR B Bt entity| FIVFCLEMEL  entity
AMEFTTLIRTE  entity||  EIIEEAE entity
IR REREUREE  entity||  THRRET  entity
WALETRERAIFIT  entity|  ERIIATEE  entity
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nr, nh, nt %8I, DR AR TE N S0 . BARARIC
8 ) e TR PR B AN 3 2 B o [R) A v A A
RXLETE P, SR P 1 RS AT SR

F2 EEFRERAR

Table 2 The part of speech and its instruction
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ns Hh4 nh PRGBS REAR 4 1)
nb EX7EA nf i
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S MBEFL % (conditional random field al-
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IR .
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RLRE 26 1, Wi 1) B4 0 BRAE ) g vpr, 4
T8 1] BT X N A = e I A = e 3 R

2) TR 5 Al A 2 R SR S B
W SCHRLEE , AR AE 58 E XA ESEF 11
1A, W e 7R 1E 1R BLLE () ) R 1208 TR T X
N B = IJCgH A =gl H e

3) AW 1), 2) J5, )/ e A T 1, WIJHR
A1) PR FE A RUE sim 78 0.5~1 B 1E 1A, 11
TR S 15 9] 5 () A Hp 2 B SR IR 1) ) ) 1 L
ARACLBE , BCH: v 22 5 R B 1 1) BT X5 107 Y = oo 4
A =TI E
243 PN B4R

M 2.4.1 F12.4.2 #02 DLIA] Ry B0 R 4798 1A
B, HRA R Z AR ILE R,
51 T R a7/ N (7 1 A 1= B 1 R L= R
T ] A f < Bti, He A AR R IR T R
] o FRATT I R T HI0) i e 3 — 2 ) ) 49 988 ] 50
), AN, b Tt A B IS 3 — A s
AR W S R B ia] (R TE) H 0. e A B 22
FLUREE S | R 7)1 I W7 0 170 < 1 -y T
W S Ay de s [a] - mle de i H I . R 35 TR
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x3 HMNmREE
Table 3 Examples of rule set

HLI 44 TETAL R
2 =2 I [ | 3

nfif *opv v T R IER

TEME*2/v v A b

AR 2.4.1 F12.4.2 )5, HRE KK F]
T IR, DB AIE () A rh R AL 2% 3 N,
o VUJ I F00) e S5F i g ) 3 2 DG e 4 S A 7 R
JE v R BN L, DG ECIE LR 5 R AR R 2)
TS T AR R SCARALL BE AR 45 & 1 T vk, 4
FR FIAH [ iR 8L 1% 15 3] WDKE 238 1] BT 6 I 9 =0
HIMA=JeHH R,
2.4.4 R 8R4tk

FEH L)) v iR A — e [a) a) o 1 18 3] 2 DA )
SO IE AR, 50 R TR A A 28T DA R —
SEARE MIE IR AN (R A) PR TE A 2R X Rl EE ]
), DU) AT LUK T 1) RS A s B XTI S ] )
AR SCOR A ST () SCIR) 3 ) Sk A i g .
o mE B H I SO AT e R SRR
A SCHE ST TR SR G R, BB 43 [ SRl SR Ak 4
Fis

®4 FENIABRSE
Table 4 Examples of synonym list

[l ) [F) ¢ i)
fraziE | SR
EESN TE| I o B (B 1
EEEZLUN INEIVN i (EXCIN ¢
JEMRRIA ERFE A

AILE SRS

[ RE, MIAJ IR 25 2.4.1.2.4.2 F12.4.3 X
3SR G I WA R B0 A R A 5, W 56 IE ] 4]
HR AL R 4 R AR, LA T A ) S iR ER
TR ) 1 2 DG TC SR 1 B A1 1], R 3 A [ i
AFARL AR 388 ) D47 12 0 ) i %o 7 f) = T AL A =06
Wy,
25 FEHEZR

e 58 VS 1R VG FE I )t B8 06 45 21098 18] o X 1z 19
=N FR, =Ty R RS XTI object #B A&
MENESE, iR T P RENEER
X R Ry R R AR AR AR 22 W) 44 S A, T HL R 44
S A FLIE ) A R R (R B Y, S EiOA L ]
W BB —ARENEL, TENELYFE T
BERE— MME WA AR, IRk, AR
FH )7 125 BT A 285 S8 36k IO 0 S A 44 R R A 7 S 1A
T, T4 55 15 3] = o4l Hh Y object 1 R i a8
%

AR SCSAR I A

1) B4 Jig [ /) v i A 44 1) (SEAR TR BR A1) 5
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TR, G5 BT RIR R R T R R 2 R 5T - 561 «

2) X = Ju 2 3 F H Y subject #4743 18] IF X
R A AR S A

3) ¥ i A subject 431l J5 1 Fr A i 5 A B
1) WP 8 A 24 R IR T SCRARLRE, B i
SCHHALJE B K A9 subject BT X b Y object 1E Ay 7] /4]
MBS

WG iEiC JEm T AT A A A5 W, S RS AR
PR FN 43 18] 5 1 ) SR < PO i i fentity J& T/v T
2 /vy 2 n [ judel F5/m We/y” o xR A) Y, <P iE
1E B R SRR, B F2 44K subject, £ Lk
BE 1), Ha)my v iy 44 16 <JE R /n A5 /n>, HA IR 5
PR, 282k T R U S AR B R E = ond
5 R . HorepgiiEid (2R B AEEENUL),
23t R 2) BYEE HoR<Pa IR IC /nz 2K B nr % /v
& fuzhe 1 /v /ML o SRIEAHG AL BR 1) F12) 4752
SO TR SCRMRURE , BB v B KA 8 SCAH AL BE AR
Z AR )] B ARALEE o R TN B R A Y
T SCAHALBE S 1, T DAz 524k 5 (040 1) 8 SCAH B
BEA 1. T HAD subject 5 [a)4) A9 1E SCRL A
L1 KA, B LLZ a4 1 2 %8 2 subject S (P
TEid ) (527 A 2R /N U ) BIr X R () object, R
oty U RE /INUE

x5 “AiFSLEEENBRATCEFEN=TAY X

Table 5 Triple list of “Journey to the West” after en-
tity link and predicate matching

subject predicate object
PalFIC 2 FEX], TR
PO (RARREEE
He O * i R/
JINUE)
PEIALE (2010 4R3I Eh
Feeo Ko HR R W,
I 1)
[N S AW /it "
S I8
FEZRil) > -
PUIED (2010 4EF2E 745
e N Fory R

AL AL

3 EmERKAMN

3.1 EIMEIEERIR

1)

AP B PU%E J& NLPCC2016 il 3 o
KA HPEE" S R S LA = e 4L I 4G
H, = JCZH #% 3 K (subject, predicate, object), &l A7
43 063 796 7% = Jud, Hom Bl 5cds sk 6 o .

2) BEdk

OB 4R - A SCR T 9 I 25 54 4 2
NLPCC2016 Wl P42 fit ity &, Horh 62 55 14 609
3R] A

QM E G B, A SCR R IR B SR 2
NLPCC2016 W 352 {3k 1y ™", Hrh 4245 9 870
R Ay

Fko6 HMIRE=TH
Table 6 Triples in knowledge base

Subject Predicate Object
TR GiES AR
JHR AR B
JHR HESCAAFR Chengdu
JHR FTEIX S L)
JHR Jit g HhIX. TE VR

610000

JIAR MR X1

3.2 SEWRIFEMISER
YR PEM A T F-Measure {8 28 £ & FF 540
WA RG W ERE . AN B A
10|

1
AveragedF, = — ) F; 2

MO EERATEA S, WIF R0, 750, i H
K @) A FE:
5 HCiA)  #CiA)
Ci A 3)
#(Ci,A) . #(Ci, A)
ICil |A;l
s #(CLA) ICORNA T 3 A A [R) 25 28 09 A4
|G FIIAZ A5 A T R RSB
33 EWIFMER
A SRR i 38 11U ik B9 AN RIS T LA 2
55, 435k B UCEC . B VC R+ AR .
VC P +3n) v AHARLBE . DA S A 7 iR A A B AR SC i
LR 7 i, HoArie) B AR AR, R A B ) 1 S T A
RURE DL B ] i i SCAHRURE o SEgm 45 SR ank 7 fr
7N, AL UL SC i 2R B9 7 15 09 F AR EL A LR
Tk FAEAR AT
®7 ENER

Table 7 Evaluation results in the task

Fi:

System F, Score
HHEILAC 0.462 5

JER N RRA Rt i1 0.540 2
TLA%VC F -+l A R 0.662 3
ARSI 0.695 6
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