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An Improved Algorithm of Community Mining from Multi — Relational
Network Based on User Inquiry

YAN Na-na, LIU Feng, L1 Xi-juan, GENG Bo
(Department of Computer Science and Engineering, University of Anhui;Hefei 230039, China)

Abstract : Community mining in muid — relational network is one of the major fields in data mining which develops fast in recent years.
Most of the traditional methods on community mining assume that there is only one kind of relation in the network, and moreover, the
mining results are independent of the users’ needs. However, in reality, there exist multiple relationships in social network, and each of
these may play a different role in a particular task. In this paper, analyze relation extraction of community mining from multi — relational
network, and propose a new method for leaming an optimal linear combination of these relations which can meet the user’s expection.

With the obtained relation, community mining accuracy can be improved.

Key words: multi — relational network ; community mining ; relation extraction

0 51 &

W25 R P O 7 40 O et 2 R, B T A
TR LM B ERDN, TP K B HRE LM%
SRR R AR FEAE B — (0 kE 2 R 4, SR TAR2E 10
FRRG R, MR W T a2 8 S bR B k2 4%
REXRMS HEEZHNLR, BFHELRLTH
PhALFR RS — DR MG, XX RERRMIES PR
EAFRER. HRINHE T RO R, e E
R R R R E R A AN EERD, HXHLR
HR I EAETE Y , BB LT TR 36 2R M 45 P B BRI S
2 80 BUX R RRE B o X IRV T LR B
Ky R FERITRIR . 3% 2R SRIDURI R AT L fR5 2 3 2 S 4
T AES 3 5 R 4 3 FARDRE A (U0 1 B P2 4R 11

¥ B RA: 2007 -09-22

BESHE LA DRI H(070412051) ; B E RS RIS A
AREPEBITI H (KJ12007A43)

FEEB T P (1983 - ), 2, L WG BA, BUH BT, BF R T 1)
SHBAREER N B AR, WA W, BRI R 364 A R

8), B ARXRNEZE, UREFBANA
KENEHEZ SIRCHARRREBRFIIEE. X
R H — R BGER REHEAREE ., EAE M
R EAUL RN R . AAUERE MR FRE
REAFHE. M P 0970 7 SCBRFE L X 52 1H] ) 5% R 3
o WHEREERBAUEERENRINLERF, T
EAF G SR ICH AR BRI BB FE M, I T B 4
WP TR

1 XERE
FOR R - ]

— MR EZNETATHNERHARBKER, T
R BB, ERHARZ IR R T, X 2 MR
BFA B R S R R K R RGN R A Bk, IniE
1 RN PR =M AR R X R BIRA A
) (—) ERM N E BN R TR —FE, A4

DEARK, =X AERBAFGEEFRRELAER
e EEN, mE PR, ERBAPERET RS, £


http://www.cqvip.com

HEo

.0 0 0 http://www.cqvip.com|

EIEeE 2T P 0 X R BRI RO <21 -

R@QBREE,XRDO)RZ, KR ()THEMA RS,

o

XK () ® X% R
Bl ATHRPEH(—)HLER
2)E G S 4 ST (SNA)FHX 2656 B R i X
e ARIRIXABEEALTE, H R R AR A —
BRARI R Z E MG KR HREELXAFF AT
B, RR(OBERRGHTSEDNHREM. RT,%E
BRARBREEEHRTSES  RRCORTURES
BHEF ERR(QDMXROGATRASHIATR
—EHBH ARG, LR KRR T BT I O B 1
S5E 1 ARME, R UAERL T P B4R E
EROER(AER(C), B2 5 —10F. XM
BRI ARME 1 ZERMN, AFRHEHAFFEERR
BT . AREREGCRHWNRME CENPAX
LEBTARMNFANBHE, EXMBLT, =MHXR
REEEBEZHET . %%(b)ﬁﬁi%ﬁ%‘—% T %

=% g
=y igigo

XER () B

BUREREXR G™ HRAMELR), R BRI Y
RS 45 H B TR JE I B 4 Al 7 A 3 BB AU
EE M™ HRESIH
ETERBRHHZE
BHEMEABRARERE —MEIHR
REARAZ ARNIBUEER, R R
14 Z 1B B2 AH DL BE B
SENRR,MERBRARE (BHAUMBUE) H
LI AR R Z A1) B AR R RIERE : iR A
i FREAR j ZARAMERL, W M) = 1/, M = 0.3k
M & m X n FEEEM, RpkERi,j ZEBER,
A, P AERER DM AN RETR TR —
T, RBEHAE PIAXT R B T — AR AT BB X
T, M} tiF .
M, = prob(x; and x; belong to the same community)
SIAB® a = [a5,a;, 4,17 € R" RKFRARF
KRG H RBAE MR AT AT LU IEAL A A 3R T 3R
BB UA AL - ‘

°p‘=argmin|| M= > aM; ||? (1)
i=1

Z () 5 B AR Y B A M. EXEFREY , 5T F—A m(m —1)/2
) L0 WS TIRE VRS IR () 6T

(T:ED“O\() O Qg C\\éwégo
R A PSS SR a = argmin | V'- Sai I @
N e o© e RH(2) EE R R AR T4
%% (0 H X% () X% () e 5] 60 B 2405 2% e [ U g — A~

B2 ATRAPE#H(INEAZE

HEEZRAMSMNE S, BRI N AR T AP R
HHHEASERERR. AFETURE RN LART
B ERIZHEEAR AR THRXRNE, i AMA &
WER, FREALIEE RN EZR1EY .

BARZHEETARRRE, BATEBEAIY
TR, B, L EEHRE LR LSBT
FKREE . R RBBATLURL A0 AT LR IEL M
Bo BRIFBERAREERRRERN, WTHEL IS B
BRI, Ay SRR,

KA IR B EHEE T

HE% G, = (V,E) BRMNBEMERE,i =
Loyn P n BERBE VEESAGIZ)E,ER
T NRRTRNE & EWUERE BT 4 E
MR RBEE LR M, 55 G, M RBUEER,
i=1,,n A8 G* = (V,E") FRELEHBREX
£, A M RRE G AN ABEER A E—
IENRE X = [,z L, XM NA Y = [y,
Y 1o oy B BORHR (BOXBERBRIEXT REA Bl

MEREHEEERASTERAN, 5Tt

BRI L EA R R BT SRR, TR B/ N T5 3
HAR—NLAFBHHRTR, FEFLUTHA:

(1) FWAEH . BT HEFTRETEHH R
MERERD ML RHER TR A E b RS
APSIERRE 0 REH X HERE— R RER
HNBWRFRIBEH RS, A\TTRE L[ RXATWA
Tt

(2) TARREE: REFRERTE M E B ER
RN PRI R o AR R B B R AR A [ AR B B9 &R
BTHE— T FERBRBRRE N TRIAFNS
R, N E— AR

BT LA LR, BR A RO BAR X, 3 T
{—ARREMLE, IED ERREEEE0,1] Z[E,

ELRH(2) FIARGIAL > a? < 1B {5
Tt/ MERIE,

a® = argmin || V- za,-Vi |2 (3)
a i=1


http://www.cqvip.com

e DD .

THEASEARSRRE

.0 0 0 http://www.cqvip.com|

%18 %

Ko 2lal

X AP SZFR B I Ay fig i 519 H B
TRALPAESEMXEN, B0
PASRGE— >t s/ oI o TR
wfhiit, I B EE R BRI bR I
BN TFRMITEIB o

<1

100
120 K
140
2 XWEIE ?

A Inis SR ERIE B ER
AR, Ins IR G F 150 HKHE
3R, AR B =FMAFRENE ER
HEY RS, KPP SHKIERE 4
TRIEBE:-E R KE F1 (sepal
length) , 23 H 56 ¥ F2(sepal width), %k
M BE F3 (petal length) F 75 38 58 %
F4 (petal width), H # F3 (petal -
length) #1 F4 (petal ~ width) ZE 32 #E 2
BRI BT ER,

Xt B —AHERYE Fr, ¥ 38EX B
RXREEM, ;T

M, =c¢e 4)

Iris BARE AT LA NA 3 BB AR 2 X R4t
LM, WENARRERE M1, M2, M3, M4 535
Xt RETF AR R Mo Xt Iris BB SAT AT WAL AT
B, BB AR (FHE R ) B, 21 511K 3(a), (b),
(o), (d) BT, Ho P R AR PIA X RIAI R R R

TRF, LA BRSSP 2R, 1.2
TR AR T B E Rk R R IR Bk
BIRE R, AFEAmEEE 2
HREZERE. BEZESRN
PEAEIE b % b S X B R A8 Y B (A
NS S S N EE S A

GIA r TR R 2; KB RRER
PRIC, 5 TR B, BIFSERAR, W IE
Wtk A EXWTF:

A= 28(si,map(ri))/n (5)

Hop, n RRX G, 0(2, y) REUEXT R « =
¥ W 8(x,y) = 1; /M, 6(x,y) = 0B BREL
map( r;) EHHEFRIC r; BIFSCRIR A F LGB H
Kuhn —~ Munkres 8 % 7] $ B B 47 A9 B . SR R 2
X

20

(-2

20

M = ZaMi (6)

40 60
XEH @

40 60

40 60
() BHERFRE

4

80 100 120 140

80 100 120 140
XEE (D

.i 100 120 140
(FH (O
B3 ATIlisEEEOHEMXEZR
EHENBRISIEEEAS ER P RN, B4
X R —REALTE BVG RS o, = 0.25, 5 EER M

- io.25Mio$E1H:f’Eﬂai3ﬁXWE‘J§“’E%%°ﬁﬁ¥’%

e P, AR ERRIRE R, I RERR
ESHEBAHE LRI 10% BEA/ENH P #E#, #1T
REARE, BEMDOANEHRZERN 0,0,0.5948,
0.8039 . BRI KR INE 4 FTR,

20 40 60

140

e

80 100 120 140 40 60 80 100 120 140

(h) REEFRME
B4 AEXRZBERRXAZH

LR AINEG P VLIRS £ MHEAIERA
FEE ), SRR R R B IR AL BY U S sk AT B
ZHRPRRRER, CRHAERE T BRESR 100
W BCF R AR 45 R R I, A B B D R A i
% BIERERE B B T ARIRE A R B HEA0IE
(TH#E 27 R)

20


http://www.cqvip.com

o

£ 000 http://www.cqvip.com|

F BT Ontology B9 LYER FHRE B R 48 AT <27 -

< /dealWithPerson >

< /ProcessOfEngineeringDrawing >

BS5 rAEiTERIH

3 SRIE

vt TAEFAR o 9 AR T B, 42 00 T — Rk
FABRBH TR RE IR G M, % T RHE
RE9ME R 5 454 B o 7 T AC ¥ 55 ) B A 0 FH A9 L R
b, I B3 T AN 2 5 0 (A, B A A U () 49
KRG TR T, 1 B S AR a0 3 2
S, BB 1E 15 33 5 15 77 0 3 78 o BB TF 6 B 1R b B
ALEE, SCHRERA RS I IR B B P A, LR
RIBRFE R, T DA% R AR i S B M AL T 88 R
REFRRE R TS, B B EAER, 3R
XA HA KSR T, B3P EAEHN DID, &)
DU A RIS R B B ST R AL TR A R SO
)15 K20 P U PR I A KB 3 o

B X3k
[1] Hollingsworth D. The Workflow Reference Model[ EB/OL].
2006. http: //www. wimc. org/standards/docs/tc003v11.

pdf.

[2] Andersson B, Bider I, Perjons E. Integration of Business Pro-
cess Support with Knowledge Management — A Practical
Perspective[ C]// Practical Aspects of Knowledge Manage-
ment — Sth International Conference. Vienna, Austria: [s.
n. ],2004:227 —238.

[3] Mou Yu- jie, Zhang Shen— sheng, Cao Jian. Providing knowl-
edge support in business process: A context based approach
[C]//Proceedings of IEEE International Conference on Sys-
tems, Man and Cybernetics. Hague, Netherlands: [s. n. ],
2004:2143 - 2149.

[4] Chung P W H, Cheung L.. Knowledge — based process man-
agement — An approach to handling adaptive workflow[]].
Knowledge - Based Systems, 2003, 16(3):149~ 160.

[5] Moore J, Inder R, Chung P, et al. Combining and Adapting
Process Patterns for Flexible Workflow[ C1//IEEE Database
and Expert Systems Applications, Proceedings 11th Interna-
tional Workshop. London:[s.n.],2000:797 —801.

f6] WER,E B BWF,4 ETIEREANSRER
REBrRSEIH]. #Edk B 3h1k,2007,29(3) :23 - 27.

[7] Erdmann M, Studer R. How to structure and access XML
documnents with ontologies[ J]. Data & Knowledge Engineer-
ing, 2001, 36(3): 317-335.

B T S S St e e e S e T e e A S At B e e A o SO

(EBF 2 7)
HrEmE 5 BrR.
—— RER |
0.95 E{&%g

0.9 & /

4 6 8 10 12 14
HAE (%)

HS5 ATRRXAZGFBRILESGEAL
SCHAIE N, A B T SRR T P W (R
B BBRNXR. MAFIEHEER, THRAKR R
EEZRAME T, AP EERRRESHEN. XEM/RX
ARBAEH 2P AT R BREEE,

3 SFRIF
HaMBHIEEESE FHOLER, XL
ERTERNSHTUEATENERESHAIEEA

FORBFRAR, BTXENEE, B —FETHP
HNRFREMATRARI. NAKEERETRR
RECHIBEAIZ IR , 7T URAR R 1R 3 IR B BHA IS 1R
Bl ATEATU , XA KB T A0 X R R UM BR (K
R MG PR S5 RS EENFN A,

B

[1] Wasserman S,Faust K. Social Network Analysis: Methods and
Applications [ M ]. Cambridge, UK: Cambridge University
Press,1994.

[2] Adamic L. A, Adar E. Friends and neighbors on the web[]].
Social Networks,2003,25(3):211 - 230.

{3] Schwartz M F, Wood D C M. Discovering shared interests us-
ing graph analysis[ ] ]. Communications of the ACM,1993,36:
78 —89.

(4] Domingos P,Richardson M. Mining the network value of cus-
tomers[ C]//In: Proceedings of the seventh ACM SIGKDD in-
ternational conference on knowledge discovery and data min-
ing. [s.1. ]: ACM Press,2001:57 ~ 66.

[5] Bjorck A. Numerical Methods for Least Squares Problems
[M]. Philadelphia, PA: SIAM,1996.

[6] Washio T,Motoda H. State of the art of graph — based data
mining[J]. SIGKDD Explor. Newsl,2003,5(1):59 - 68.


http://www.cqvip.com

