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Person Name Disambiguation of Searching Results Using Social Network
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Abstract The person names are so ambiguous that the results for searching a person name are
usually a mixture of pages about the namesakes. This paper presents a novel approach leveraging
the fact that each namesake has a unique social community. Firstly, the social network of the per-
son name to search is found and extended by employing the co-occurrence of person names in snip-
pets returned by a search engine, then automatically clustered into different social communities by
the algorithm combining spectral partition and modularity evaluation. Finally, the search results
are clustered into different groups where each contains pages referring to the same individual. On
the corpus of Chinese person names, experimental results show that the whole performance
achieves high level and graph clustering algorithm benefits improving disambiguation effect from

further dividing the connecting social network.
Keywords  social network; name disambiguation; spectral partition; modularity

AR R A R R I X — N4 AR WA o6
W GTRTR A Bns FEEA R W IR [l B R 10 4

ZERPIA CERE LR PR ER R R R
MARE RS SRR A G SRR E P K=\ B 1l 7R 5 4 5 BRBABA 517

51

|13

Bz — R, 2 At —A N @I P EER a2 7% 6 AR Y.

o

REm A AR, X FE R EXE R EN EAHBIUERE LN SO &5 Rk XA — A

Wk H 3 - 2007-09-17 5 fe 25 SR W 2 H 39 :2009-04-10. ARG 2 [F 5K H AR FE24 354 (60675034, 60803093) Fll [/ 8\ 7S =7 i £ AW
R R RIRR LB H (2008AA01Z144) BE B, BB & . 55, 1981 4R /L W L BF 5% A= 09 50 07 1) O £ 5 i I B 4 0 e L BIL 38 % .
E-mail: bill_lang@ir. hit. edu. cn. & 5.4, 1968 4F4E P 0 0% BT A RIEF LB FEKRE. R 8.5, 1983 4.1
LWL EEAR DT N AR S A F R R X k.. 1985 AL L UF R EEMR MOy ARE A 1 'S
1972 AR Wb BB T A U, ERHT RGO BRI F A FEAER. FE &I 1943 R b B AR R, AR
CR SRR =R L] o



1366 it "

Hl

i 2009 4F

AL
-

rE N NP L OFuN 8

BARILTE A S RGURE X K R 4 Rk AT B2 4
B, 5] 40 iBoogie®, SnakeT®, Vivisimo® ., Apex ¥
R Bbmao® &F HE TR A £ 24 B 3 ) I
ATAE PR BRI EE R i 5 25 2 X S A 44 HH G 1) — 8B
W WA X N2 B2 45 R 7 X A BRTE K 5F
LNTFI Spock® REK R N £ W REGS R IR E AN
AR ALK A RGEA R A R 5K R AR
HEAT AR F T A 30 2 A W R O R 5| 7 —
AC N BT RE, 76 K R AR 48 [7] 24 A1 A A M5
BRI 2 I . W X R G HBER RN
A A LFFR LN

NZR R R E 2 W, v R R LT H
SRIE 5 AL B v 3a] SO I J7 2 BTN 44 1 R 3C
5Bk SE L. UL 7 o N 44 K & 45 -0 Y
Snippet 3% W TT P 28 R FH 7] 65t 25 [A) A Y R R
o R e S v R R G R TR
] s AR AL EE I R LI R AR R A R R W
SRR 5 5 S TR I L Hp il IO W ) A DG A R 6]
I R FE DT AR AR VRE G R R VIR S5
& RIGTE N B AR Lt 5 N 0 AR RLUEE 5 DT 5K
B[] — 0 330

X TR R A R T A T AR R BTy
P2 R T AR Z JC R i HLRE N LR (i Bk
BN 5 T B R O N W A G S8 1 A R
(9 75 1 % T N W15 J2 1 il BBOE A AR R RO e L &
Fofr &g Pk 7E il BT A B IR AR B 3 BUR IR K B X

S ] A SR T AR 28 9 N A KR AR T
ATk EEARKGE R SR NS B
AR NN ) e G = N X e ]
QRGP <iohals SN a1 @7 o e Y €0 o T R WP
WSS [ 9. AS SO TR 3 205 2R e TR e i AL 2 1)
2% 5 AR SR A R A5 R H A AL 5 SCRRE5-6 AN [H]
(2 » AR SCEE X R SO 48 SEAT AR B 3R R T AN TR )
b 9 248 A S 5 1 5 T EL S AR S 4 1 20 ) AR B
(975 34 e A Sl R o DAL A R i

AT 2 A AR R GEHE SR S A A R 9 7
550 3 W UL RHME RS DL AR TR D 265 4 1923
WOk s 56 5 WIE/R LR Bt IR 45 R Ko A 4%

S R AR
2 RBEERKTTE

BNRGOEHTEEEES R 3L (D FEK
FOARML AEAT A5 R b il 20 N 44 ok g W) — A
2 R IG AL 23 4 I X L g AN F R AT R L A
oA i DRI B B8 H A AL 2 M 2 R R (2) #h 4
W28 T e B e i Ak 2 I 4% R R TR Y
FERSEHL A T T A B R A5 A R R Y
FEA H64r F 315 30 R At 2 B 7. (3) 4k 2 R 45
5K T I A5 A Jr A 23 BB e S ] 3 e LA 2R
N £ Snippet -, MU SE BLARS 2% 45 S (14 55 44 79 i
RGEMERRME 1 iR,

@%ﬂ e o

%j}@)\%? N 444 7
N43 45 4,80
%6 %49

%
AN410

N4 AW K AR

A A Snippets
RV R

N 45
N#&T
4’ MG gms | akx
A 41
@ 410
2 I3 AN#9

NA AR SR R

ANA AR R

K1 AR

2.1 ETFTAZKRZRERNUHSWENRE

I L 25 0 28 14T A1 5 Ak B30 i £ 2 4 A — A~
A B FE 23 0 25 A SO e A 2% 10 o SC N4 7E
R 5| % iR [l # Snippet #1741k & W 245 # . X B

http://www. iboogie. com/
http://snaket. di. unipi. it/
http://earch. vivisimo. com/
http://apex. sjtu. edu. cn; 50183/
http://www. bbmao. com/
http://www. spock. com/

©@oeeoe



73 BB A R TR 2 455 i N 42 A6 2R 2 R T 4 T iR 1367

() Snippet £ 45 15 Z 45 J 0 br A LA B2 SR B 1 v 7 S
A AL R R AE RO NP LA L BT DA
SCE AR Snippet S A F DS A 5] N 44 Y
Snippet. & 4t fix Ja 1Y & KX Z 0 2 X B A
Snippet.

PIRER N4 A ], W) i 46 2 iR [0 — 20 Snippet.,
FBCEEAS Snippet H Y A 2. BT AT TS A 44 3
) 1 B A B A~ Snippet Ht Ik oy N BA 4 2 5K
A SR B Dy 3 R O R A B RO AT X
BAE iR A Snippet i A4 48 7 ¢ R M A B
JUR M, 3Rom N4 N4, 1 3L BB T 2 F)
MAN% A B M 4R N4 A KRG 3 1A 8%
Snippet #f 17 H 24 14 i KR M b A5 A
% A.

R TR — A AW 34 B A &L Snippet 35 A
PR A A5 3] 19 56 28 L I A1 A 2 LU B it » T B i
MG ERZ NI FRLFE ERE TR
(] 7 2L 552 ) o0 2% B 855 v S AT R R . Bl &l 1 rh
AN A B IR FR L A SO AR B B 2 1 W 45 (5
SIS T Rt — 2D R FE W IR A 2 C R
i 2%

¥ R 7 VL R AE W 1R 5% A I R 4R T A 34 T
P AR5 HUTE B> - 18] v 3k B BB A% 13k 3% 1 8]
F 9 sk AT # R R 2R AR ORI A AL (Weigh-
ted degree) e flij it 4" B 5 5 Y T BERE L AUE B
G R E R TR LA Z L X R T
DA 5 A {34

(1) 5799 SO 20 82, B2 e X
P 2% v 22 B A S L AL S e g B

(2) 1 1 A9 SR B R B W31 5 A B Y R
SLSIIEOETTE Sy e (P Y - N

I AT ALRE B D b A4 5 k.

AR SR FH G Fod AN [] 1) 4 Je O 3 e (1) B  JE
T I P Al RO e R — 19 5 (20 T 9 i«
SR P v AU B R R AN 9 L Al 7 1B X
BRI S 4 0 N4 By 1 ik iy AW
SREAAPIIR R R AN 4 A A B I A R i)
Query #AL & N4 A, Gl xS 7K X 7w, #6&R
Query H[“ AN B N4 AV # s R i, 3 HUBR
AN# AMANA B S 2D E A N4 1Y Snippet.
B AT BRI BT A Snippet BN B4 46 46 % 1]
(1) Snippet 24, R FHAL JEOC R AEFE MY J5 5
FEHNE T EEZ ANA I EREEM . B5%.M
M & T2 NSRS 0K i M it 2

KRNI £ 757

XT TR A2 2% 40 A A0 T PR AL 387 7

(D F4n . M g AMREWIH K %R
HRRALE N 4 - B BR3X 28 8 51 AN 4 15 21 1 48
Bl M. AE M7 0 SR A )R AR O R 56 &R
ok o) AR M H A AR 22 TR B Al AT 0 ey
DV EON /AR PN &9 TR /TPS
FH T30 R M A i R TR 6 &R
BOF IR R AT 558 B M S AR B A
% aba0)  WE M7, =0, (B2 M HE7E N4
ny sy s, A EFE R M, #0 H M, #0G=1,
250 om) B M,

DML, +M;L )
M7, == (D

2m
A AT B A HTE M MK AR R M 4 Z [
KF I HREJEOR A B A A 0 T R ) Y 6 R
BT SR AR A B S i A T IR
k.

(2) I KAm e, B I A b i A~ A9 .
RA AP E S AT OC R AR E S D) X A
R 26 22 I AR 25 D10 5 4 2R O I 3B A — o7 X 7
AN EIRINE I SC R AR % U) i v [|] A, A Bz
AR IX WS B R B FE92 L5k 1 I
V- 25 14 7 125 0 T RE A AR K RE 1 )AL 3 BRI R R A
IN/FALIPSS - Sk N RPN S a Y ¢
B RO R T O 1 R AU S (2).

, M., +M;.,
M, ,= max —————+ (2)

i=1,2, ym 2

2.2 HEME FWERERE

4y B R At o W2 AR Jot R — P X B /i
AW E LTS BEHEE U] T AR e R L2 ™
R AR N 2 g — i A AR
(community) ¥4 B » & >4t A 4 38 i 5 88 22 6] /Y B
FEARRT AR B R AH A5 A A 2 [a) B4 B 422 R Xk 10
AR . bR B0 OC R A S bR BRI IR
Ko 2R I 4 B E 44 W) Ak 25 00 AR IR AE — B 1 ) 2% 45
. PRI i R R R 9 T 125 D8 8 3 A [] 114 4 AT [XC
3T X B e AL 2 9 4% v 1 3 0 1 5k RS B
PO bR R A S E A R A AL 1A
2.2.1 & HEEE

%73 E (spectral partition) 28 3 & — Fh & 22 W
2 PRk AT S5 M A B Bk, EHEHE T Laplace [ 4
AR 0647 T A 43t




1368 it "

Hl

i 2009 4F

AL
-

G=(V.E) & —AJom LA, Hh V= {v,
s U NEEE= e, ersry e, ) NI
HEREN we), e€E. AG)=(a,,;),., .t
_Jw(v,,vj), (v;sv;) €E,
aw_l(), (viyv;,)¢E

D(G) =diag(d, ds+++.d) P di= D) ai. G

Y Laplace % [FE N i
L(G)=D(G)—AG) 4

Laplace 5 [ (R AE(E /N 0. 2R IE G2 %
il 8, A8 4 Laplace %5 B (9 BT A FRIEE I K T 0545
K G A%, W Laplace 4 B B FEAE M S 0 M4 5
RISk B G 2 3 53 SRR, O 5 A RS 7 1 R A 1) £
HR TR AR O (B XTI A R G i — A % - 5.

Laplace 5 [ (1 /NRFAE(E A, R B G 1R 5k
PEERE. AR G o . AT LUK A, R AR AE ) R x,
HICERAE R T O M LA AS KT 0 [ 0 A5
K53 iR E G A58, o] DU 48 AF — 0 R AE{H
Xof 1o A ARRAIE ) 5t AR O A4 100 K 4 T SR 4 O
XHEE G o il B A 1B X R ] 4318 45 9k )
Fi 390 1) B RT3 3 /)N

FHF 4L A1 0 28 2 10 5 1 v 1% 43 B STE I B2 4%
JER XS B, — B DR B — A n X n BRI 4
FRARAE ) 5 B R 2 B O O () AR X R 7 %
P18 5 R R I 390 B A U L RBRE I 4% g, T R
B — A 4543 BB AN LA B 5 4 S 5k 2 25 6 7 4 A
Z W A R A S IR R A R4 T 4, DA
A BN W 28 53 LA F AL A S Bl 73X 2 3 4
VR AR AT 22 28300 23 W AEAE Y [0 R Ay ot A 30
NGB B R fifk e 33X A ] L
2.2.2 FEHE

Newman Z¢ A $#2 H B3 i (Modularity) PEHT 15
o oA A e 0 245 J 43 1) S L P SR A R A K
W28 3] 53 Bk AL GE A kX R R R FR AE [
E=C(e;.;) WP TR e, 27 P 25 vp 3 £ A A [m] 4
P 1) 49 50 S 6 W 06 X 26 v i A5 30 Hh BT o 1 B
SE SR N E D 7 [ A o N I a a W i

WA P R A TCEZ A Tre= D e
R P 2% v i 2 e — Ak A R4S Y S I AE T A A
BH iy He . E AT (BE D R & LR Z
FIH ai=> e, Fm 555 i Ak 745 5 A0 % 9
TE A b BT O L . AR e SR A L BRI E Q
E L

Uy s *°°

3

QZZ(@M_Q?):T"e—“EZ H (5)

Ho x| FR S HE x b ocR2Z M. B
TSR < D2 e i A [ S R 1 A 0 (R AL
VE N0 320 14 B AR 980 25 A [ A 1 4 11 45 4 A 3 i
FEWGA T SR 0 B i SR AR SR At A P R L
14 E AN K AT 28 3 e i A B BB AU, T Q= 0.
QI EFRA 1,1 Q Mz r 1, Uhd W A A 25 #y i W &8
R K] 43 1) R B A S B I 2% R 2 (B R T
0.3~0.7 Z[f].

2.2.3  FETIE A B R4S B B A R R

BT bE A 48 0 oy WA SR L AT LR A 5
O RSB IE ) B Bl R e SR B i s Bk
T R R R Ay AR B T R h ik e —
AP AT IR A s R e B AN AR L 3
S ERPE o0 A5 2 W AL B B L CRE B8 IR 4 T B
HEAT IR 43 o 38 BB B 1 im f K  dil 2 e/
() — IR o S5 AR A N T — 25 11 4 ) 25
A XA 3 AR B RS ) 2% R BE TR 4 1k L T R
Ho g — 25 10 5350 2R LA S A5 B A B R ) 1k B
B BE fe K 1) — ol 4381 75 2R 90 2 A 7300 43 B 1k
IR HA 2 5 AT KRR R 2. 2.1 i R
EHTEV, 3ERIWANAZLTFEV MV, .

BiE 1. TR BRI B A R R 2R,

Input: G=(V.E)

Output; The best partition of V, Py ={V,, V5, -,
V. }, which satisifies Vi,j€ {1,=,n}, V,NV, =, and
vV, UV, U= UV, =V

L PrwD s Pon<A{V} s Myi<=0s Meyoni <0

2. while | Popunt | << |V

3. Pronpbess < s Micmpbess <05 Mjgree<— — 00

4 for each V; in P.ypen

5. {Vi1s V., ) <Spectral-Partition(G,V;)

6 Py < Vi1 Vi b UPeurrent \{ Vi)

M,y < Modularity (G, Py, )

7. il (Miemp — Meurren ) = Migrer then

8. Prompbest < Premp » Miempbest < Miemp »
Md.m»r‘_Mwmp* JLY f—

9. endif

10.  endfor

11. PtunvnlePlcmpl)v s Mo <M, ph

12, if Muren > Moy then

13. Mo < Meusrent s Prest < Pearrent

14.  endif

15. endwhile

16. return Py

X 201 95 AR R b i 2 R 2% L W] AT B



73 BB A R TR 2 455 i N 42 A6 2R 2 R T 4 T iR 1369

U R R S A S Y 7 T K e R AN DR S E S|
a3 SRE R AR B A R A B O R R A B 22 1 AL
23 2% 1) S AR 47
2.3 #HEMEREL RME EMIEKZE Snippet
ARG B AR WG KR (19 Snippet £ 45
R0 BLE AN ZE 1 T4 AT R KR A 4 4 N
(14 B 2 B S T AL e i Rl — A . 2.2 7 W AR s AL
2 45 10 R0 o 25 SR 38 T EE WL B W 4G Snippet Hr.
KI5 R WK A B B Snippet, ¥ H o i A %4
FIFRAELE] 2.2 TARRIM ANBA LS, A E
N4 A AE R 24 BT Snippet FFJ@ #9285, a0 1A
LAY B 22 W9 N 24 Ak A S ol Bt AL 22 43 3 op— >, A
M 55 BLXT W) 4 Snippet (%143

3 EMAE

N 44 K6 2R 45 R ) 44 T A A B B gl e 5 SR 3
TR . A SCR T 3L 48 1 % &880 % T ) B-Cubed P
gt AR AR

fE % Snippet £G4 S I RK/NR N, H A T4
5N Key, R GeHm H R1 43 45 3 4 Response,
A~ Snippet s X b (5 2 N 44 78 332 A b iy A9
e A P,. XFF 4 Snippet s, Key(s) Fam AN LRI
AL s 1Y T4 . Response (s) 8 2 48 i H &1 43 v
£15 s BT 4E. Snippet s B4 1 2 (precision) Fil 7
] 38 (recalD 73 1) & LR

| Key(s)) N Response(s,) |

Precision, = (6)

Response(s;)

| Key(s;) N Response(s;) |

Recall‘\.l = Key(s) 7
HEAR Z G5 4 R A3 RS B R A0 [R50 1k
N
Precision:% ; Precisionxr (8)
1 <
Recall:N Z;R“allf, 9)

R Frmeasure RVEAM R G0 BARPERE . 1T 5

=W (1 O
2 X Precision X Recall
F-measure = réc?sznn eca (10)
Precision +Recall

4 EREERIRERETRAN

4.1 BRAEFRBER

TV BB D AR SCERUR E 4 4
LB AR 4 D NSRS R AT T
AN RS EW AR AT X AR

AHOGHE L4 A N 44 76 v 1 i 0 44 23 5 8008 )02
“ERITIS U7 EAAT28 7L U5k AT 29 TV, X
130 J7@.

XFF AN N4 A SCIE I Baidu 3% 8] Hi 100 A4~
A %L Snippet 14 BLIE L SR 5 N LA B £ > Snippet
AH 1 B 0T NP R 4

T IERARE A AN Z B S EER . N TR
SRor TS R RE T BB A B 1) | B (Upper bound) ,
FATH T P AL 28K b o ) T TR 1 O 2 A i e
DOy 15 RO B RHR RS B AN 1 TR,

F1 4N ANBENNAANTRELINE

N PR 1 FRiE 2

E N 11 9

kA 65 61

F A 44 41

X% 23 28
4.2 LETHWH

i 5 ok I A% 7 ok 52 Bl Ial — A 44 K &R 15 3 1Y
Snippet B9 X 43 09 ¥ fig b 5 (Upper bound) 3l 2 P
AR B —BOE K. X T AR A SCE X—3
PEIRF R — ANAR 45 RAE R Key s 75— ANbp T2
WAE KN Response, 153 #) F-measure. P\, (6) ~
(O A2 Key F1 Response 15 3| H) F-measure
Wt — R, BB ik 2 s,

R 2 FRZMEAERY Upper bound 534

N# Upper bound
B 0. 9603
Wk f 0. 9230
F A 0. 9643
X 0. 9696
4 0. 9543

MK 2 Wos 9 -F-2 Upper bound &7, A A5
TE 45 R BAT AR & 09— BorE. X 36 B 6] % 6] —
N 4K Z A5 2 1 4 50X R ) N R AT X 43 1 BE T 2
FRABLRA) . R I 5 AR SCFE I 25 1) S 30 R 4 R R PR 7 1 2
TP

XFFPERE T it (Lower bound) . AJ D BRI\ P Fif
baseline 25 % . 4 ¢ %] 4 Snippet 4 & A AF AT 7 2l
4% > BUE R4y AN Snippet BT K — S 28 5. B

O ZRXEA(ATEESA KL S0 AN K47 EEH I 30
TAOGREREAZHEEA RSB S EARRS o8
Ai B BHE#45)  http: //news. cctv. com/society/20070725/
105888. shtml

@ ZWE (P E T REMS T, http://www. dianping.

com/group/ent/topic/527049 pageno=1

TER R 3% e &R 485 s B Ak : http: //ir. hit. edu. en/demo/

findyou

@



1370 it (= . 2 Eitd 2009 4
PRI 1) F-measure R B — A1 LIAE A I &1 (D) V75 5 0 P e 5 7 k- B S 4 R (ED)
Lower bound. ELAA&Z B 804 Wi 3 frs. Wi R (E2).

% g b b a3 M1),
%3 REHEREE Lower bound 54 . (2) ¥ R A 2R 10 W Fh Ak B 7 3 < S35 40 J (MDD
I E3T R VST B A e (M2). B
B 11 0. 6609 0. 1981 (3) & (C A (CO) 2R FH 3 T3 4 B 0 A B 7 A9
o v i e STV BRI S 0k A BRI 2
X 23 0. 2623 0. 3770 2 E &l R B RS R R R 2
T 3575 0- 3593 0- 1935 T A AT AR — 2 4 T N 2 B 42 i
N 3 AL N TARIE MR 2 56 a4 o HOR
9 F (S 010 E R HROE A A R4 F (O Rk SR AL Snippet B (Extend-number)
B B E AR 2 R T b A g BRI B A AT A RS R IR o 2 A7
F Y A - 49 1 X038 7. K36 3 B )i — 47480, % Snippet B X Bt BUk R A3 5 0,10, 20,30,
iy Lower bound {4 0. 4935. 40,50.
EEXE LA T A4 Bl 2R A SO AR N 44 591 R
5 SCISER4Y AT T LA ARG BL 2 X2 X 2 X 6 =48 41525, T
THT A 28 18 20 1Y) 55 56 25 SR A4 #r
5.1 EWRIT 5.2 RWER
Z 55 vk Baidu 3822 8] 88, 31 5% FHE = 8 A F 41U N T U ) N MNP s 7 N
A (LTP)MI %} Snippet PEA7 v 4 S22 e RAE 2 Fros. B oA A il 20, X R A & F
RIS . REFESEGENZA T 499, Fomeasure fHFEH AT AL Snippet B 22 AL H 2K
0.80 EIEWH 1 1 1 1 0.80f- 3 —A—15CIM
N i-w--E1C1IM2 : . v ==+ E2C1M:
5 0.751 : : _/,:\ SR | 5075 = A
@, 0.70 //’— ‘ ‘ ‘ 0 0.70F
0.65k ; ; ; 0.65 by ; ; i ; i
0 10 20 30 40 50 0 10 20 30 40 50
Extend-number Extend-number
(a) o 23T R, 0 PR 20 (b) 1 5037 JEE, PSR 2 A
0-80 —aA— E1COM1 0-80 : : : —aA— 2C0M1
N -=v-: E1ICOM2 . : : : -=v-: E2C0M2
$0.75 ‘ ‘ 20.75 - ‘ j ‘ ‘ ‘
: | /'\L | | |
iz, 0.70 =,0.70 g 3 \‘“’-\‘
: : : v k
0.65¢5 i i i i i 0.65 f- i ; ; ;
0 10 20 30 40 50 0 10 20 30 40 50
Extend-number Extend-number
() W4 B, B ARSIk () W AT i, A T 2K vk
B 2 B AsE a2 R i £

5.3 LWHERSN

S h U KB SHEZ X & R O o A
Wr

(1) S5ty

M2 BT LA SR S 50 38 B 1 e b oK 2
0.7689, iz % fic B i E2CIM2 $H EE K 10, Bl
SR R R R B o KR B 0 R it
B 10 4~ % Snippet. X 4~ 45 B 7 Upper bound

(0.9543) Fl Lower bound (0.4935) 2z [d] & F
0. 5977 [l 7K o B 1 21 3 38 S 7 5508 19 60 %6 . 1t BH
AL T i AR AE (AT s i Ty S 5E L AR
b AR R B AR SR Y iy 44 S AR U AR B xE T
Snippet #1724 P BOUR A & JE 0 4 i 25 48
RE NN =g N AP b /N RS Fu Y [T 27 AR
AR N4 KR R+ 2 N 25 i AL D) RS 2 A
7 TH] 52 .



7

BB A T e 455 0 N 42 A6 R 2 2R 4 0 i

1371

0.8

0.7

0.6

F-Measure

0.4

0.8

0.7

0.6

F-Measure

0.4

/\_._-Y ----- -v

1 / —a—TEICIMI
‘ ‘ --w--EICIM2

0 10 20 30 40 50
Extend-number

(a) BRI, BE R RS

* *
/ : 1 —A—E1COM1
‘ : - -w--E1COM2

0 10 20 30 40 50

Extend-number

(o) P pidh e, AN PR EE
& 3

N
B
§
E 0.70
—A—FE1CIMI1
- -=w--E1CIM2
0.65
0 10 20 30 40 50
Extend-number
Ca) BP 30 R, 16 IR R B
0.80 ¥~ A—E1COM1
) : \ -v--E1C0M2
~
3 [ I ; 4 ; ;
§0.7.) ‘ : :
: : ‘
1, 0.70 . :
0.65 k- i ; ; ; i
0 10 20 30 40 50
Extend-number
(o) B midh e, A AR 5L
& 4
0.80
N ,,_....._q
5 0.75 :
§ : -/
E 0.70} s ‘ ‘
; ; —A—EICIM1 ;
0.65L, ‘ oo Loy EICIMEL
0 10 20 30 40 50
Extend-number
Ca) BP0 R, 16 IR R B
0.80
I
S0.75 ‘ ; :
: | | =
= /S
@ 0.70} / : : :
‘ ‘ —A— E1COMI
0.65 b= : ; oy BICOMZl
0 10 20 30 40 50

Extend-number

(o) B h R, AN R SE
B 5

0.8 - - : : /5
s 07 i o
= N / | \\:\/’" :
050 ‘ R -
J 1 1 —a—FE2CIM1
0 BPZ88N N N o122V
0 10 20 30 40 50
Extend-number
(b) W5 A ¥, M SRR ATk
0.8
s 07 /r\ N WU W—
3 : ———
S 0.6} : : : ; ;
=T
= o5l : : : :
' / ‘ ‘ —A—[E2C0M1
0.4 : : -=w--E2C0M2
0 10 20 30 40 50

Extend-number

(d) P RE, AN SRR ETE

“E RS g A R 2k

0.80

(=}
)
1

o
)
=}

F-Measure

—a— E2C1IM1
--w-- E2C1M2

0.65

0 10 20 30 40 50
Extend-number

(b) WY R0 R, 1 RSB SE

X A

o
oo
=

<
~
a

E2COMI
\ : --w-- E2C0M2

F-Measure

0.70

.

I i i

0 10 20 30 40 50
Extend-number

(d) P RE, AN SRR

“BRH SR A R 2k

0.80 ; : —A— E2CIM1
A R P : - =v-- E2C1M2
2 075 R S ‘ :
¥ Vi : : : KN
= 0700 ‘ ‘ T
f, ¥ : : : \
065k ; ; ; ; :
0 10 20 30 40 50
Extend-number
(b) P R4, 16 SR
0.80
30.75} ' : ; : ‘
S : : \“.\*—-—-—d
= ‘ ‘ ‘ ‘ ‘
@, 0.70 ‘
3 ‘ —A— E2C0M1
0.65L. ‘ ‘ - =v--E2C0M2 ‘
0 10 20 30 40 50

Extend-number

(d) 5 i e, AN SRR

“E IR A R 2



1372 it " Bl % 1 2009 4
0.85F= : : : 0.85f2— : : :
DI IEE e s — e I NGRS N G

v L Sy--a v - i v v i N— S 4
1 _| : : : 5 = | ‘W~ - -
2 0.75 30.75
S i g i i i i i
= 070 ‘ ‘ = 0.70}- ‘ :
= 5 M a 111141} = 5 M a  torarral
0.65 —a— EICIMI 0.65 |+ E2CIM1
0.60 i El(/l‘MZ 0.60 il EZ(,I‘MZ
0 10 20 30 40 50 0 10 20 30 40 50
Extend-number Extend-number
(a) B it e, o IR (b) P R4, 6 SR 25 50
e : U [~a—ECM1] 0.85 'O —a—FE2C0M1
® 0,80 rorr g — ~¥--E1COM2}.e | $0.80f \ ‘ - -v--E2C0M2
b : : : : : : B : : : :
$0.75 $0.75
= 0.70 \\* 1 o0 \ :
S : T —— SR : \
0.65 { g ; 0.65}- :
0.60b i i i i i 0.60k i i i i i
0 10 20 30 40 50 0 10 20 30 40 50
Extend-number Extend-number
() B it g, A AT B % (d) 5 590 e, AE SR 28 50
&6 i S B 4 2R i 2% &

Ty AL g b e BUAE I IS A 2 I 4% T A
DR RN 2 1A B 3 B A Y D DR A R A5
4 8% Snippet H1, B TR R AL SMUEH — A
2 XA N4 TE I A 3R I A 51 AHT 19 AN 44 2K
HRA RN AT T RERE R A A, A A
PEAT I RIS I T E 1 2 RE SRk o — AL AL
Rl D0 I R A LA — 25 Ak PR 2 A5 SE B 5K
RAFEN P

(2) bR N2 JEBOR 52 B 45 R 1 2 &R

TE FARE A4 A N 43 B 10y 52 56 il 2 il L& BE
# H BB IR B S 25 2R AR AE 0.8 ZE A . (HY A4
XF R B N T T 2 B b I 45 2R BE A R R AT AL
Snippet KA HE N 25 24 iif 22 1 22 Bl Ok T AL 3K 45
AR SC AR A B 0 % 1 26 0 B A i N 4 B R
.

(3) B R IIL BRI B

PRI 1 H oK 4 2 i 9 285 v ) i ol 1
B BEAT B BRI o3 e B 1A (oo L (D AT B Y Ca)
Ch) R O I i] AR B S 2R PR 2R 28 30 ik B AR 1 ik
5 52 e SR RO . X Ul B B R 2R R B T ARG

(4) B 40 T T 3 R 1 1X )

LR R IR A R B Y 2 8 i) LA BE
P A5 JRE AT Lol A5 4 2R ) £ BB A PR s B P 2 19
B WS R B — B R S RE A8 LU B0 s 4 JEE T 4 %
A EFERT 10 453 Snippet.

(5) i JR A 3% Ak BT 3 1 52

S 56 45 A 10 B 0 P R Y (o | (D) BT Hp g 2% T 4R
HAAE— & O O AR R HE Y e

SRR AR R AT | R R SR R EE 0 ¢
RBORSERAR. XN B9 3k 2 W 4% 1 H ) i il T
4 FNEE A S 58 4 — 200y s IR B FE AN R B R 2R 5
T 0 A 5 38 F ] PN A3 A B B T R AR 1Y) 2
SN Y R T A — .

TERIRES R P WL (a) . (b) T A] LRI, i
KA J 1) il 2 AH X7 4 40 R i S AL Y R — 26, B
R R4 e oA A a . X E T
I SCH S A K 4 T ) 1 25

(6) 1 AL 52 T

MERERY (o) . (D ] L& B b 5 36 R 5 B 4
hnE 20 J5 ., LR A R LI R BT %. BA . bEE
R ECH MBS A {1 SR 2 500k 1 i £ AR 45
2% FH P SR S 05 i ol 2R AT AR A A BE = B AR
A X LR R A H N B — R . DA A HE
B — S 5 1 R RO HE A SR RE B K — i
T[] P I D) 2% 25 A E AT BB R B L AT RE A
22 1 W 52T R M) S B 3SR
6 HiLTRE
N2 K 2R 48 S T 44 W A AT AR A 2 I 48 1
Dok, AL G ERSG R P AL Z MR &
A2 P4 A SRR RS TR R RINES
SRR XHREHFEATERES
. B8 1 Sl iff o e 2¢ 1R 28 ) Bl i A S B IR Ok
F o HERPERE 8 B B K. B SR 2B R R T RE S
Bly 3% 308 Ak 25 ) 2% 1) 1 — 203 3 o DT 8 1 SR SRR
BN AN NER TWNED IR PN /R € 28 i I Ny ]



74 BB A R TR 2 455 i N 42 A6 2R 2 R T 4 T iR 1373

DR S B YR AN 8. B YR BOIE 8 1 P R AR B R
(14 A A A 410 2 08 JDUPRL i 41 JE B O R Sk RE 4K
PR . Hh A 2R X T % G TR 58 35 LU % A [
30 P D S 2 56 5 U P ek e e R E
SN Z 8] 14 56 2 5 U AR B 1 - 22 v ) 9 1) 5
235 SR8 IR (L LU P S (R S O 5 B

T2 AT R A N2 PR R
P RGNERE AR T I BOR DA S R Rk B kAT
PEAL - AT DA% RE A OH B 2 Y 1 iy 44 S AR DL e 45
SCAS 5 2 1 S AR Ok T G S8 R R A5 R 4
T i

& % x #

[1] Wang Houfeng, Mei Zheng. Chinese multi-document person-
al name disambiguation. High Technology Letters, 2005, 11
(3): 280-283

[2] Wang Houfeng. Cross-document transliterated personal
name coreference resolution//Wang Lipo, Jin Yaochu eds.
Proceedings of the Fuzzy Systems and Knowledge Discovery.
Changsha, China: Springer, 2005: 11-20

[3] Bollegala D, Matsuo Y, Ishizuka M. Disambiguating person-
al names on the Web using automatically extracted key phra-
ses//Brewka Gerhard, Coradeschi Silvia, Perini Anna, Tra-
verso Paolo eds. Proceedings of the 17th European Confer-
ence on Artificial Intelligence. Riva del Garda, Ttaly: 10S
Press, 2006 553-557

[4] Yu Man-Quan. Research on knowledge mining in person
tracking[ Ph. D. dissertation]. Institute of Computing Tech-
nology, Chinese Academy of Sciences, Beijing, 2006 (in Chi-
nese with English abstract)
CF i L. T8 1] N 9 38 2 0 60 TR 425 i B 9 Il 2 6038 3.
i E R B SR R B ST, dE s, 2006)

LANG Jun, born in 1981, Ph. D.
candidate. His research interests include

information extraction, coreference reso-

lution. and machine learning.

QIN Bin, born in 1968, Ph. D., professor. Her re-
search interests include natural language processing, and in-
formation retrieval.

SONG Wei, born in 1983, Ph. D. candidate. His re-

[5] Ron Bekkerman, McCallum Andrew. Disambiguating Web
appearances of people in a social network//Ellis Allan, Hagi-
no Tatsuya eds. Proceedings of the 14th International Con-
ference on World Wide Web. Chiba, Japan: ACM Press,
2005 463-470

[6] Bradley Malin. Unsupervised name disambiguation via social
network similarity//Kargupta Hillol, Srivastava Jaideep,
Kamath Chandrika, Goodman Arnold eds. Proceedings of the
Workshop on Link Analysis, Counterterrorism, and Securi-
ty, in Conjunction with the SIAM International Conference
on Data Mining. Newport Beach, California, USA. SIAM,
2005: 93-102

[7] Wang Xiao-Fan, Li Xiang, Chen Guan-Rong. Complicated
Network Theory and Its Application. Beijing: Tsinghua Uni-
versity Press, 2006 (in Chinese)

GEEZNWL, 2391, BROGOR. S22 M4 MUg KON . Jbat. W
HER2E AL . 2006)

[8] Mohar B. Some applications of Laplace eigenvalues of
graphs. Graph Symmetry: Algebraic Methods and Applica-
tions, 1997, 497, 225-275

[9] Newman M E J, Girvan M. Finding and evaluating commu-
nity structure in networks. Physical Review E, 2004, 69
(2): 26113

[10] Bagga A. Evaluation of coreferences and coreference resolu-
tion systems//Rubio A, Gallardo N, Castro R, Tejada A
eds. Proceedings of the 1st International Conference on Lan-
guage Resources and Evaluation. Granada: European Lan-
guage Resources Association, 1998 789-793

[11] Lang Junetal. LTP: An XML-based open language technol-
ogy platform//Cao You-Qi, Sun Mao-Song eds. Proceedings
of the 25th Anniversary of the Chinese Information Process-
ing Society of China. Beijing: Tsinghua University Press,
2006 561-572(in Chinese with English abstract)

(BB 46, BT XML g JF i iR 5 R T 6 : LTP/ /45 57,
VSRS G T P SOfE L T 25 SRR SRR AR iR S
B dEmt: TR AL, 2006: 561-572)

search interests include natural language processing, and in-
formation retrieval.

LIU Long. born in 1985, M. S. candidate. His research
interests focus on natural language processing.

LIU Ting. born in 1972, Ph. D. , professor, Ph. D. su-
pervisor. His research interests include natural language
processing, and information retrieval.

LI Sheng. born in 1943, Ph. D. , professor. Ph. D. su-
pervisor. His research interests include natural language

processing, and machine translation.



1374 it "

Hl

5

i 2009 4F

Background

Searching people information is one of the major activi-
ties of Internet users. However, in the real world, a number
of people share one name is a very common phenomenon.
This has led to the results of searching a person name are
usually a mixture of pages about the namesakes. Although
some systems can handle searching results clustering, they
deal with the person name as general terms. Moreover, the
generating labels of the clusters are common terms. These
systems have not directly distinguished the namesakes’
searching results.

Person name disambiguation of searching results can uti-
lize the context of person names and adopt similar methods to
word sense disambiguation. The common approaches extract
the searched snippets or corresponding Web pages, and ex-
tract the key context phrases for vector space model, then
use the vector similarity for final searching results clustering.
The better solution is extracting the people related informa-
tion records for calculating people similarity and judging per-
son identity, such as gender, nation, native place, birth

date, family ties, home address, position, and so on.

To person name disambiguation of searching results,
text-clustering approaches have considered many useless
words, and require manual setting threshold or class num-
ber. The personal information extraction and person similari-
ty based approach is very dependent on the personal informa-
tion extraction. All kinds of extraction errors are easy to
cause cascading errors.

To solve these problems, this paper proposed using so-
cial network for person name disambiguation of searching re-
sults. The method is mainly based on the saying “Birds of a
feather flock together”. That is different people with same
name have the distinction of their own social networks. For
example, the social network for “Wang Gang” of entertain-
ment circle is significantly different from that for “Wang
Gang” of political circle. This paper utilizes the hidden social
networks of the searching results for person name disambigu-
ation. It aims at Chinese person names’ searching results,
and combines spectral partition and modularity evaluation for

automatically clustered into different social communities.



