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Web Information Integration Based on Synonymous Entities Recognition
XU Zhe-Hao, WU Gong-Qing, HU Xue-Gang
(Department of Computer Science, Hefei Ugiversity ‘of Technology, Hefei 230009, China)

Abstract: Integrating massive information on the Web accurately and effectively is the important basis of developing
analytic applications,“such as Web information dynamic aggregation tools, market information analysis tools, public
opinion analysis tools, and business intelligence tools, etc. To solve the problem that different presentations refer to the
same entity during the integrating process, this paper proposes an algorithm to recognize the synonymous entities by
using the snippets from the search engine and a frame of Web information integration based on synonymous entities
recognition. The experimental results on hospital information integration testing data sets show that the proposed method
outperforms the synonymous entities recognition based on VarientDice, VarientCosine, VarientJaccard and
VarientOverlap. ¢ \

Key words: Web information integration; synonymous entities recognition; similarity computation; search engine

%

IPEI S (1) Web S50 7088, $RECHG o TP B T B £
B, IEUF I R T P, R Web S A%
FlBk .

0 Web Hoiie g it B L4y AU AR b 2

1 55

B T 1 R, IR I LT s L
AEFERI ST 6, S B SR VRN s (0 7 1
Bl (A o $E S B SRR, i o R I

Bpgy . o IR 44 SR L (CNNIC) B £ 2 S
1 Crp IR A AR A ) (2014) 4, “AR % 2013 4E
12 3, PhE M ECEN 1500 124, I 2012 4 )
BT 22.2%. AH EO AL Ge 80 e v R Ecs, Web s
HEW. W, T ghE. e SR, WAk
SE I RR B, I ELAEAN 9 3 (¥ 50 0 AH AT, 2
P R . e SN s b AR

BURRGE . BURHI. Bl Y. b, o
il A B AR L R P IR SR B, e e T Bl gk
JR R B A R, FERU R A I R R, S B IR
Bt 1) 8 SN IR J5 A AR, 5] 2 A 75 531
Y. HE. G, X TIXEE Web Bl AR R
AN AR ABL SR 3G h A SeR I LS, Al TRk
[ SCSEARDLER. T BB R A7 AE Sl 23 S B 2

© BT H : B F G HORWTTUR T RI(863)(2012AA011005); I 5K 14 S8} 542(61273297)

WA I T8:2015-01-20; i 318 B I 17]:2015-03-04

System Construction R 35

© TEREBIK AR

http:/fwww.c-s-a.org.cn



AN VA

http://www.c-s-a.org.cn

2015 4F K24 % 55 9

G55t 1 SRR (R A, DA R UM O & X
Tl (R SCSAR VU R S ARG (1 b, iR EL
S S R SR (KA [ i3 SRR R IR 3L 45 0F,
LA ] 2t — AL Gl R, R E AN TR E 5 [R) X
SCRTT DA AR 78 4k, D 2eid [R] Stk Ul Ja
R, BRSO R G R . R R
Bt R R S, 0T RBRICA SR B R R
A& EE .

FEAN RIS PR PR il R 44 A
FRHAIE, WA R, TR, ek
AT A4 FRICICT™ ), vy U0 szl T et 4. A%
GEIATR) SCIAAR U T K8 12 1 TR
A T VR B2 T AR A A 10 T VR R AL il

T BRI SR VL EC (T RE . 2)8E T MR R el B

(3 73051 Ky R T T (0 i A o
T R B L) 5328 BN S M R K I TR, AT
RS T I 1. 3)3E T8 ST i il T,
W B W 1 T R A TR R A, T
T B Sy TR S b B . Sl i 8
YL, RGETT L E SRR VLIRS, A4k 51
R S . 4) T B 7S, KT R iy 4
SRR PEBOC R, KL 0 08 92 P 5 1 Tk,
TR 5 R 0 75 ) US4 5) 3T B
77 R0, M7 T R B T R — s,
3ok 25 2 S 4 K 26 M B, AT S L
SRR, FE G800 ]SS AR By T30 1 1 25
MILEERE, Tk Web [OKCiRAIG S 2. AL, It

ARG 1] SCSAR TR BAAR M A 00 1 Web Hodhs 192

k

TEBLSEAE Jh o, 4 T2 i, AR A A
TR o LA, S, A2
R RS SIS 2P S R WL SH R o
ISR, RIIA R, TV A T R
3 [9] {1 ST 22 (Smippet) 7 KL, K1 B ir 44 S5 (AL 75
17 XK.

ASLIGTTRAE T 16 Web B s i
B 17 S5 P LR W LRt T — i T4 305 | S
R0 I USRI T ;. 2) BT RSB T — R T
7 S PRI Web SRR M HESE.

36 Z#%i5k# System Construction

2 TR GRS AR
2.1 ETFHERSIZHEUEITE

AT TRAT T R T R T [ P o 44 S AR (R AR
BLRE VAR ) B

TEA 2R 5| B rh 2R i 44 SEAR (LT PR SEAR) A 1,
B T o] DA BISEAR 4 BIARDC S BLAAE, tn] DAA3 305
Al 55 3L R SCEAH QB SEAR AR S BRI AT T o] DA HY
T

B8 1 KOk 4 YK BB XA, U
A@DB >0, B@DA>0. \ 3
Hrt, DB 385 | R Ml ST B (X392 0T [ 1 %
% f5, DA W FRRE RN (T A (03922 T 28
$E4r L A@ DB ForE MRS SEE N T B IR
DN R RO WO WM (R h SR PS NV 8" W1
CLERAE Ay W TSE4k 4 IS4 B, #57554Kk A4 554k B
R IR SCSEAR, WSEAA A4 I8 2R 45 R AR AE A2 524k B
AT DG N 5 B SEAR B IS R 45 b b AR AR 554k 4
FRAH G P 25

T, BATTRT AR A 5K 1k B Sk 4 5554k B
PACINIEDE S Y

R4 By~ A@DB + B@DA

NDB+NDA (1)
ot Np WAES R E R R R B 155, Noy
TAER A SR I 4 (045, B, etk 4
Sk BT SR A DB B A (R A
DAL B (G WEAHZ M Np - Npa 2 FHILL A
4 DB T AN I BA SO %, 5 DA b B I
R NSORZ I, SR, B9k 4 550k B2
5 7 S B

RTTERT S IRATR I, TR 51540 1 3)
QU AR IR, WS A FESEHR B KRR 45
SR o e TR A K, TSR B AESE 1K A R
£ PR U, BB 4 B A T — S 1 B
% PULRATEIN T 90k 4 5524k B ISR T % 5
A

WX B9k, P(X@DY) %R XTE Y IHiY

KRR TME4ES DY I BLRIAR, Rl
X@DY

P(X@DY)= 2

Hrh, X @DY FoR X AL Y (FHER AR 245 DY
Hh B ST AN Npy 7R DY HH T T 22

DY

© TEREBIK AR

http:/fwww.c-s-a.org.cn



2015 F 524 4 %59 W

http://www.c-s-a.org.cn

LR SN A

AN WSAA 4 S5k B (A8 R P 28
2* P(A@DB)* P(B@ DA) 3)
P(A@DB)+ P(B@DA)
NEG)AITHE 45 RAE[0,1]2 18], 24524k 4 £Fsk
& B R RS B IR AR B SR B 7RS4k 4

B(A,B) =

(MR R &5 R P IR BRI, 22303 PR ME IR,

SR IR ALESEAR B BAE 2R 25 R rh IR e B
SEAR BAESEAR A R & R i B E WA I, 3K
TN R SEAR 4 FNSEAK B (5% 28 50
PRI, AT T4 H i B SE AR 4 55 924K B 22 [ AHALLE
HEA:
Sim(A, B) = /R(4,B)* B(4, B) (4)
MARPATLUE Y, 5k A4 R AR PR
A& SR B BSAR B R R A G E 9k 4
I, BB LRy 0, B Sim(4,B)H{E N 0,
RIIA A P ANAR R g !
zz%?ﬁ?ﬁ%%ﬁiiﬁ&ﬂ
MM A 4 TS A fi 44 54K A B Z W)
AHALEE . FEREAT 2 SR VO Ik R b, AT IR BT
SEARBEAT I LU T A S AR A SR A A A
Hh S IR A e 4 IIR) Sk, R, AT
D A VB 5 v (0 SEARREAT IR, (EL, BIAE
A SR —EARBLEE, IR AE— i 2 R SCSE Ak, L
FRAT 5 EEBEE B K I 2 HIBE A B 2 757 4 [ LS.
AUk, FATER TR T R G 0 [R]) AR R L
% FSE(Find Synonymous Entities), 41/ 1.
Algorithm FSE
BIN: Ak A, SRS S, BIfE
Wiy ard sk B
:  DA«—ExtractSnippets(4,n);
max=0, sEntity=null, -
for each x in S { p e
Dx=ExtractSnippets(x,n);
r=R(4,x,DA4,Dx,n);
b=B(4,x,DA,Dx);
simility=Sim(r,b);
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11: }

12: }

13: if (max>1)

14: return sEntity;
15: else

16: return null
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VariantDice:
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if fY@X)=0or
f(X@Y)=0

0

Sim(X,Y) = » ®
S(X@DY)+ f(X@DY) Otherwise
SO+ f(Y)
VariantCosine:
Sim(x..y) =i (X @DY), f(X@DY) )
JFCO+ 1)
VariantJaccard:

Sim(X,Y) = min( /(X @DY), f(X @DY)) (10)

X+ f()-max(f(Y@DX, f(X @Y))

VariantOverlap

min(/ (X @DY)/ (X@BY) (1n
_min(/0X), /(1)

Hrp, f(X)Zj%ﬂt:@ X WG N AR A R X
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R 1R T oI 100 46, 200 4. 300 4.
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b, \

Sim(X,Y)=

%1 N LI i

" WEEK -
100 200 300 400 500
7 [

-
VariantDice

94.71% | 91.21% | 86.99% | 87.35% |86.69%

VariantCosine | 95.07% | 91.89% | 86.72% | 87.87% [86.02%

P || VariantJaccard || 91.34% | 96.04% | 94.29% | 92.96% [91.94%
VariantOverlap | 95.07% | 91.89% | 86.72% | 87.87% [86.02%
FSE 95.58% | 94.40% | 93.86% | 92.27% |91.42%

VariantDice 91.10% | 92.37% | 91.85% | 91.85% |92.27%

VariantCosine | 85.78% | 89.47% | 91.27% | 91.30% [90.63%

R | VariantJaccard || 90.95% | 85.46% | 86.84% | 87.22% |86.22%

VariantOverlap | 85.78% | 89.47% | 91.27% | 91.30% [90.63%

FSE 91.53% | 92.80% | 91.85% | 92.27% |91.81%

VariantDice 92.87% | 91.79% | 89.35% | 89.54% |89.40%

VariantCosine | 90.19% | 90.67% | 88.94% | 89.55% |88.26%

F || VariantJaccard || 91.14% | 90.44% | 90.41% | 90.00% | 88.99%

VariantOverlap | 90.19% | 90.67% | 88.94% | 89.55% |88.26%

FSE 93.51% | 93.59% | 92.84% | 92.27% |91.61%
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