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Abstract: Personal willingness is one of the most important factors influencing the construction of social community
and the information dissemination in social network. In this paper,we propose a social community structure and information
detection scheme based on personal willingness in social network. In our proposed scheme, the social community detection
algorithm uses the node attributes to detect social community structure and further find overlapping communities ; the infor-
mation dissemination method is based on the exponential model, which constructs the feature vector by the edge feature and
the node feature,the willingness vector by the personal willingness and the community willingness, and the basic relationship
by the dissemination probability and dissemination delay. Experimental results show that our proposed scheme can ensure the
effectiveness of social community detection and the initiative and reliability of information dissemination.

Key words: social network ; personal willingness ;community detection;overlapping community ; information dissemi-

nation

1 B= 23 2 LLHC P R 0 RS 52 24k F) 45 4 R0 98 B 1) 5 8,
=]

%EUE%&H%JEE’J&/\H%E’JT“{Z ﬁﬁ f&ﬂé

Wik H 97:2017-03-31 ;4 0] 1 41 :2018-03-27 s STL 44 P B

e BT IR L B A58 I 265 15 A AN e 48
U2 A 1T AR B 2R AL, A2 4 AR A R AR
AN R Y P S BAE T P A T[] it I R4

FATH  HF HREE 4 (No. 61402055, No. 61462048 , No. 61504013 ) ; 1G4 [ SRFF£3E 4 (No. 2018JJ2445 , No. 2016JJ3012 ) ; “ 4545 353 32
B S BEAL B 1 R 48 T A5 T3 43 (No. JTXY16B03 , No. JTXY16B01 , No. JTXY16B05 )



%4 TEARE e TR R HE 2 W 2% AR S5 40 5 5 BRI 7 48 887

HOTRAE & R (155 BALR I X kR T HE RS 5
BT RN AN R AT N, B 2t £ 5
Wbk G AR Z E AR, IR A EE BN A%
et , AR D Z 18138 AT 7= A, it — e B A
WU IR I 4 2 D 2 1 25 4 R B ALK 1 77 XL IRtk
E%Mt/\ﬂf%*Hﬁ*aaéﬁméxﬂ%ﬁma‘é&%Eﬁﬁiﬁi\
PR P B kA | EBG o BEL I W) 45 HLA B L

P R L R VL G ] ﬁéﬁﬂﬁiaﬁﬁkﬁﬁ
SR RS B AR R m N R, A
N JEAE Y sSOR A 0 32 Bl P s P A A R
BWReshtE. MABBR AR TS A SRR, FHik
FEAL ARG A B AL R i s EEA A, AR
{ELRR 5, 2B 506 A R B R Ry, B ) UM B
FEEAE B I ZIRR.

JITLA AR SCHE S T4 N B R 255k 48 T 4L 1A
R B A0 B A AR AR . — 1, 74 ARG I B
ANASASE RS e o G 0k AT, 35 5 P 2 0 1 A N
PE— 2R At A R & B E AL L Oy — O T, FE (S BAE
Wb G T R LB R R R, R
SR P 2 Bl AR SRR Y R Ak A R
FURIES 5 AR G B AL BT A g, e 5 % IR
ﬁ%ﬁﬁﬁa‘zu“ Bl B AR AR AL A LR, A AT

SAGHE BRSSP RS

2 MEXIE

2.1 ETFHRBEMERA

Hairt2s M2 R 52 A4k, 5 Z Sehf G B 25 7 gk
SEAT AT ZE . A A ARG I B 3k K 22 02 T I 4% 25 i X 43
E’\J,IE@% (DT ERI kD @B ED ;@
%*%‘r{% Oy ¢ 3 @ﬁ?ﬂ”ﬁﬁlﬁ%[b] ; © P
PLIEE" s OFREEAEREIT " B X 4L 2 R BFSE 1
TG V2228 38 1 06 25 R S0 JE 4 i A 21 AL A K
IR Viennet 25 A" 7 2T 6 50 I 9 BE 0 45 A
TR M, AR R R YT S A R AT AR
A g 7 Ak PTG 0 45 32, Kewalramani 258 A" 1) G %
P AR AIAPE (BT AH DGR ) 8 3 R 28 1Y J7 2UAE Twitter
oS A A]. Deitrick 28 A 3 F i P 6 — BE ] 9 &
TR Twitter P25 K HE 718 43 BT, 14 1T B2 /5 4 1A A )
BOR. PIMATAE A 3R H AL B ek o B0, AR 97
AR AR BT 2 T Ak R B0 R Ak i+ 1] e B
Jr ik
2.2 EEMEHEIE

20 LAk 2y W 2% oh 0 AR 3 O 2, Bl T
TS AR S (9 A5 i 37 G B AR 7Y ( Independent Cas-
cades Model , 1C) ") Fi1£% M [ (& £ 7 ( Linear Threshold,
LT) ™. Kempe % A" FE 4l 57 A58 (9 JE ik 4R il T —

ol ik 9 % BX 45 AU ( Decreasing Cascades Model ). Lagnier
S5 NV R T — AN LR B (A R 9 DRUS ( Deca-
ying Reinforced User-Centric) , i85 v] #0005 B 4] 78
P02 AL A , 52 0 45 8 7E ) 28 vh A% 4 B R A AR P Y
PCHREE QR HE T P 52w g, P A% 1% B B S Saito
4 N\ HEAE BALHE AsIC (Asynchronous IC Model ) 55 71
R BEA, DA% 1 A 26 RURE &8 5 5 A1 i 1 ) i ) A
PRI, FH R K ABUSR Ty v N7 AR SR fife A% 7 258 R I ] 4
REBHL. Spiro 2 N R T — AN B 7 Twitter
FErgs it T B AR GE T4 b, A5 5 e B[] SE
R 2 QR P AR CE M, 10 BORE & BREE 5
QW B AH G & M, B bR 2 L url 2 AL G R
45
3 HAXEX

TAE G(V,E) Fontt MG h I P LR,V &
R T AR S E SR W RN S kKR E G
FrA I 8B k= [V(6) [ FR B G H BT
BH n=[ECG) [ BI,—AHA kA 502 M4
LRHEEFERE B, R,

=l WA T s
oo, A&

P24 (1) S E n

(1)

> B, (2)

k
1j#i

= 2
EX1 WM
i 5 R FAT 2 F
e

TRASE m,, Al E

= ZBL./””;’M = ZBL/' (3)
Forb kAR 10 A SRR T B H Lk, SR TR
AT 0 & AT AR R H. R, " R
R IARE  m" R R B

EX2 TEEEe,

TR e, JEVITT A 0 5 R Z R R Sk
it e, e [0, 1], BURRERMART, X £, =0 B, FoRix 1y
MM IMERE N B, ARSI Y e, =1 B, 3
IR AN IR AR, B A AT . Ak 4
e BRI A

EX3 HHER &,

SR & LA H 'ﬂilzrﬁlrﬁﬂ%?ﬁﬁﬂé@f
e e [0,1]. HA MR P FZROR B, B4
FE P B SR R AR AR Y, HAS B8 B AN ]

EX 4 ﬁﬁ)ﬂi}ﬁg

MBI e, BB A —FEF B, AR
%ﬁ%ﬁﬁﬁh%ﬁﬁ%ﬁﬁwwmaﬁﬁjﬁﬂi



888 H F

Lo, e [0,1]. X 5, =0 B, K% I P 194 AR B, X1
MR LA (A BB, 4 o, = |, JH P B SN AL
F 5 BRI SN 2 15 .

EXS R

SRR ¢ AR RV AR A
FLHY S BLE 4 IR e, O R SRR . K
XN

Pi
= (4)
APi *DP;
pi= X piop = X P (5)
x=1 x=1
Pf,,' =P &y (6)

Gt p, 208 5 A i 1 2 T 1 L 0 0 £
R £, Tt BT AR e BRI
RS 2 T I

BN 6 MAE o,

SR w,, (4547 0L R ) F A T 5 5 75
VB e, B SRR ¢ M HE X

< B m

wi.j=1;-rf.j+(1—1]) (7)

Horr n G527 m e [0, 1] 0 n BYMEAR R, 5 55K
i LN TR )55 W A, S 2, DU/, R BR
i, 2 n =0 4LPIZE MR 70 RE 8 T3t ; Hn =1
I JE A 2 PR R SR B T BIA g & B
ST AR M2 A R .

REXT U AD”

SCHRL 19 TR H AR S8 i 2 30 AR AR A
55 HARHEAR S 1 5 P AERIAL AT ), AR B 3

in in out out
. w, +w,,  (w +w) (w" +w")
AD - i _ il 3 il
w w

out in out in

W, W, TWw, w; w
I P - 2 ( 8 )

w w w

o w0, FR I o) PEIAL T (2 w0, FE5 15 4 i
SHREI ¢, S A AT R (2, 0 MG AT ¢,
SIS A48 TR A ¢, 1A B 3 AT
R w0l KRR ¢, P31 545 T I ¢, SMER 1S 2 H0 BT
3 AT 2 R, w0l 45 160 A R
w0 R I 7t 1 AT S AR (L2 i 0 S
4 AT 3 30 BT 2 .

ENS WO (i)

A ot TR

ent, = | (ny310,) 5 (ng10,) 3005 (ny 10,

O, ont, I | AT 0, R, K
B RORCTE T w0, 75, SR Ve 91,

W5 AU B s

2% i 2019 4¢
E R
w;, *w;,
Int(i,j) = sim(i,j) = 2=l e
S5 3
n=1 n=1
(9)

Horp,m FoR A LI SR FROH w, w0, FR AT L
FIT 587 5 n A A IS R, 1 R R e BT
TR A A LSS A AR . AR T () B (AR,
DN A0 ARG I 2 — A P B R R AOR, 2

4 AR MEE e CSDA

ASCHEN Y e_CSDA 53k 7R 5L T LABEH B I BE (1)
RIERE, DAY A AR S 4k 11, 2 A R) 7, 5 25 2 K
Gy B[R — Ak AT, —Beit (a5, DL R 2E 1T 4 1 N R
VA BN R AR SR A A RAIE T
PR 03 P 25 M e DA B B R il ISR G B IR T 4%
FHEZE A0 e CSDA By R RERS T Hofh
AN L B S A AT A R A S B A R R I i . A A
SERIASI AR AN 1 BT

(1) 335 1 DI R+t . 7 5 kN5 )
W% GV, E) o WAL e, 5 o5 0 RV s 7 (0 P o
JEIME, (7)) 153 80 6 250 BT AR . M4 G
B SR AT B — Ak A SN BOK kX T
R i(ie G) KAt @ 4350 A AR J& 4t 14 4
(R AE BB 7, 9 20 (8) THEA AR, AD ™ | He# AD”
fR{H, LA arg max pRETIEHL AD™ (AD™ >0) {H fi KIS FiF
PO IR i R e Wi )| /AN s R S i
W B AD " ETE R AEARAE , A o4k A B A AR 4R 2
AR, LRI REAER] 20 o i 4k A 2 UK 1k, R 4325 3 S
IR (B — 4T AR B S E C B 1 R ST

ikl DUSEHRERNE

A ABEMLE G(V,E) 35 m BB k.

i DUBEHRBERS I A5 17 SR AL A AR 1 3R

Lo Cre—fih, it //List 43R4

2. for i ieVdo

3. for X745 i i AUARIE T 8 NG H T IIRLG 1Y £ do

&y + &y

4. W AR oy = — 5 /T ARSI
TR i A PR R A

5. end for
end for
ARG C A A S R A NS AL L /BT G AL
145 )

8. while AR H LR do

90 Qi /il



%4 TEARE e TR R HE 2 W 2% AR S5 40 5 5 BRI 7 48 889

FEE 1 LIBHER
DA (1031 53)

AP (H SR L)

E25 IR

2 LRI E ARSI

SR 20 LA GRS 2
AL (RO, TR
KB FALI)

DAz Rl sl

10. while AD * {EAE & 47284k do

11. for #1.H] i e G do
12. for X411 i (9 48JE 41 EI4E NG H BT R BLAL] S do
13. BeAb A i i A BN AHEBAR R AL 7, 3N JS AR b i 1

BAD™ IR AD T IE; /B AD T R DU AL
i PRI SOIMARL A ORI,

14. if AD* >0 then

15. Q<push(AD " ,index) ; //L-4F AD™ W{E, UL K fir ot
IO &R JE AL j B9 ZR G index

16. end if

17. end for

18. Max_member«—arg max( Q) ; //#5Ht BE fe i Ffr X6 B fr)
AR REAL A e R S 1A

19. KAt HA ¢ A B B i Max_member {B X B (14 458 Fg 44 141 5

// WAL AT @ SR AN I AL B T AR R TR

R

20. end for

21. end while
22.  end while
23, C\ o AR 4R Y s AR A At B3 3%

24.  return Cy;

(2) 5303 2 DAY 0 % BERS A0S DA A USRS 1
iR [l R4k H 4B 3% C, D 8B4 AL AT R 2%, X FAT
HH i(ie )X (9)THHAMA @ AT T EA H
10 280 BE S {E, DL R A5 AR Ak 1AL 7 wp B A 1 A5 R It
iy o) FOEL, SOMSRAN, THE30 40 J A AT j #8833 41

AT C, 0 F A1 L 0, (0, e 0) BT 7EsL AT 2%
WIS E C,,, Q8 Ja A %R 5 S {H AT L
B 1 8 F R B SRR T P A AL AT I, HLAT e —
IRZEAAIS K 5 i, WHRTHEIAT @ BB ER, A 21—
BRORZEAE T AE B AL P v 5 A 2R 408 i B 88 22 (K T BT A
M BAFAE LA P 2E (B S ELEROR B39 3, A
ATAEA] @ BBk, LIS 22 B i R B Herp — A B A
LT, I b, i, RS B fEAL A Y 9 5 A K mT 7S
A AA A 2 5 (AL T AR RS Sty ). ELENE 3R 52 B
AR IR RS THRAL RIS C, AR
LR IAL AT RIS AL AT R S R A A B 5 A T R
M3 F At TR IR AR A7 AEAL AT (AR Q . 3R
[8] 24 BT I 0 52 19 s AU AL AR B3 C, At R A
4 L 2 I SE AL

Hix2 PDWRAMBERERNLE

HA:C,.
B S NEOL T A RS S B, AR BEAS N IS Y s SR AL
HEIEIR C, AHIRIEE ©.
Lo Gttt //List IR 4
C—Cys /7 4% € BRAFAE C,
Cow—1ts /TR AL A I 2B BE S
for #Hl i e C, do
sumy <05 //BIHAARAF SIME -

wok e



890 HH, + = R 2019 4F
6. n <05 /IR . 48.  return C,,Q;
7. average ., <03 //PRAF T 1, H B XS .

8. for ik iy e#tM i do (3) Bk 3 DA S v ARG I A A ASE Y 2 3R (]
e EEIE S IEONPIR: £ 2 HEIE SEEC RGP T Ve S0
. DL It (i, i) 5 , i . 1 g e
11 R e S 4k AT 812 P 1 A R P 25 e H AT 7 F e T 72 I

. n; B N N 4 y
12, sum, + =Int(i iy) s e, WA, WELFIC 5% — BB A5, 7R 244 141 91 SR 4R b i)
13. end for %‘/I\ﬁU&?i*ﬂ‘]ﬂﬁ%ﬁ,*ﬁﬁﬁ%)ﬁ%%ﬁ
A oy B I=0-v 9% sk H 2 A
B aerage,, =" AR Bt om AT, ARERDR KRR S L ok
s o //%Jliz“ﬂcﬁﬁ?buﬁ BIEHER LA DNTFHBEEEN Ve (o FE
. sum 5 2 N N o RS 'S . N [T
16, m0s /AR, P A B R BE A B AR TR 44 ) L BT 1
7. average,, <0/ /GIHEALAS L ST AN R T AR, AN 1 2 4k R R B R 24
18. for HAEFR @ (940 FEAL RS NCi) BT iR AL Bt AR CRIPE 1 A T ), LRI IE FR S 0, 3R 1] 24 Fif K
A1 BEHLIERR , 285 B FEARAT do WFE AL AT I & C, il seat A58 501 3 1
/WL — AU RAL I I SRR AT B A48 gy e
A ) T
19- for H43ji < LM j do 53 WEEEAERALE
20. R Int (i, o)) 5
2l mErs KA C, , FEI RS Q.
2. sumy + = Ity oji) 5 Bt L (R U5 1 SRR R 51 5 C S 3
23 end for L Gl e b E s //List B
2, average,, =2y /MRS H G 2 CoCos /45 G RAFAEC o
2 3. for #kMlieC, do
25. Cror ;)us]l,(averili«‘;é,) H 4. for Y74 i, e #:H i do
26. sumy 05 //H% 5. e find( Qi) /A Q S AR i X RO 2R
27. n,«0; //EE i '
28. end for 6 ' s .
29. iR €, B oI5 4B SR P S 1 ' L mdes T . .
7. for 15 45 jy € #EFH i FLj, e 147 iy FOABIET54E N(iy) d
wverage... > average, . FLATHE 05 then ! rg;““”iji: EJ;ET?“.\ iy BIRBJET R4 N(iy) do
30. WA iy WHRTRLE i B0 IS BRI E e
Oz ’ ' .
31. end if 10. average, TS /7 INGL) DyABIE TS NGy )
3. LR €, B4 53 40 e D P 24 e T
average, . > average,. FLEF{E L AFE 22 (LA LIk then )Eélé{laﬁ,amagciki%m G ST AR R Y
33. BT R, SRR @ RS L BEHLAN A B2 (5 K i B A
_ N &
— AN B4R 11. if average;, <;’ then //w FEnPa it B P HE B E 4%
34, vecord (i iy, BBl BRAERL I 10 4 5, 0T LA RS A B0 G Al R A1
i) 3/ RMEBEI, 0 RM I T EE T AN AT B Egg;;‘fy,W}g%gqgﬁﬁ,gﬁﬁﬁg@g@ﬂﬂﬁdqg, FR A,
L =R AR BN F R 1 45
N T (if{”‘% BT SR iy AP TF R AR, F1 PSR 300, S0 T4 T o
% end for 135 B AR P 2 K O RE TR S35 2, AL RS
37.  end for i f,ff” AL i BB
38, Cye ARFREEFIAT 1Y 545 A 4B 1 1 S LA o A 9112 5 o //1}2 AT LB L T e B 1
~ NIpEe . N N 1 2 [ n P, AT ] 5 E— d (S
» ?”;ilz_ﬂ ’ ?ﬁfmlﬁgﬁ’Fﬁ*ﬁﬁmﬁwﬁw“ﬁ' BT A I A T LR T e — B — IR
L o ENEC LG S R IPE
. sumgcﬁ‘ E' . ‘ . 14. compute_wij(eiyj) s /LR IS Y Sy{ﬁfm‘ﬁ%}%ﬁﬂ“%ﬁi
ji for Wi e il T do B Y AT 15 4 BT w0,
~ sum, «sum, + ¢, 15. sum_e, (w,,) 5 /4L i 90 RCTR TR I 4 5 SR
44. end for EHZH.
" . 16. end for
45, e =t /i R R § R AN 6, WAL 4
‘ ‘ 14 ‘ ¢ 17. end for
5 A0 T P A 1 € 18, CoBRIRAR I A4 45 2 4 4R I 51 2 5
46. Q«push( & i) /PRI A A R R 19.  return C, it At HASEHECH .
47. end for




%4 TEARE T NS AR 2 R 25 AT R 2 4y 5 5 Ry 8 891

5 ERfEHE

AR SCHE A BB ARASE R 25 6 1 A5 R R AR A
15 BN 2L, 3k T35 Bobe B i s 4 8, LAG R AR
p(i,j,cnt,e) RUEREIERT 7(i,j,cnt &) P 5L AL PR AL, IF
HBIAAN NIRRT R A T 5 BAL R
BAEE RUEE BALRE I ] St A2 k.
5.1 $REVFME

P2 I 2% v A AT D0 45 1A 7R AR BB, AR LS B
7 15 SR BRI P R ALE 4 BT 32, R ALE 4R BCRT 3 S 1 a5
TIE AL A 5 E 352 B 220 i 1 A S S v, T S SR LY
FH R e —— X L .
5.1.1 T4

(1) 4k FRAFFAE o,

5 MR JT (influence ) + 77 i — B[R] P9 7 & A
BT BT Sk S g 22 . D)

knm
Inf(i) = m" = 3B, (10)
PR Cauthority) 045 A AJE £ 5 g

2.
mMU%{mMOFiOﬂlm%Mﬁ,#>WRO
- a
5 A TIREE Cactivity) + 12715 4 15 1 8 O R A
eI

Act(i) =1] = 2 e, (11)
x=1

(2) A BRI HEAE o,
TR R (willing) - F P25 T B AL Hi R (i 2
A fE R I

transmit

Will(j) :lg( isinal +1) xe, (12)

T RAARREE ¢ 08 L TH BN R B
) A 1 R
log(1 +Inf(7))

Coi = log( (14 Inf(D) ) - (1 +Ini(j))) & (13

T AT A BRI e e Y S AR R 1
FEMCUEHT, — 0L T ¢ #¢. ., 2 Inf (i) <Inf(j) B,
Ci=e,, TR S AR L L RS2 )
BK, R ZIRK.

(3) 15 BWHHLE ¢,

EHE B RS S url 553 url BRI R B — 1N
T TUTE , B89 A0 0 R B 2R

1, 158 cnt, PALE wrl BE4%

{ , 75 ]

XTI SR B AR 25 (label #FRZ N E#)  NE
AT AR A B, BB = A R [R] AY 2ER. T)

url(ent) =

L, A5E e, PALTH#IRZE N A4
lab(cnt) = {
0, )

5.1.2 A4%4E
() 18 FR SR EARFIE LR o, ,
PLHRAHALFE (interesting ) + 2 #5AH [8] Bl AHALL ) FH
BAEGERGER, AR IK(9).
Int(i,j) =sim(i,))
ST LA S R AT R T B R A SR B T Y
P, W @x gy i 47
.. L, i jMEHRK
R IO
(2) LR HARFMERE N IIFFE R R o, .0
TEAE6HER (spreading ) « A&48 N 25 1 D4R, U]

Spre(U,C) =dist(U,C) = Y |u, —c,| (14)
k=1

HA U= (uy,uy, e, ) REA S w 90 1 5, C =
(¢;,¢y,0,0, ) ARFTRNES ¢ M9CRY 1) . >R A1) 3T TF-IDF
(LA A SR ] A

DA AR RRAE , AR 9 W B SORTR], 4
H— BB AE SR T Min-Max BRifE (b7 i 5 AR B )
F[0,1] XA,
5.2 #EIiER

SRR 1 G R P R 2 o R 4 4R o
B AR SR A FR ) RS 5. 1 RRAE SR I 45 B4R 3R L
N9 A5 RAE 1) i AT ri A 1) e 4R B0 ) R T A
AEHCE kb GHEME R EGE n MRS r, LT SRR
B e, 17 B BEAE &, AT ST 1 R AR B RE &,
FEE— A NI 3 o, 5075 IR P F P Z LA
FH P B A AR 1) AL, PR R R A B AT AT, 1

JESuR 3NN
W, g,
w,} tIrn=(w“") qc,:{ i,/]
v {1/ .

A SO — Al R B MR, QI SR
W, W, SR RN T R e FORTTRER e
TR mA G, W
f(ijent,e) =ay +o, W, +o, W, +a;r'I’€ (15)
JH DL -2 5 2 7% pR 81 ( Bayesian logistic function )
FERERAR p(i,),cnt, &) ]
.. 1
p(isjsent.e) :1+exp§ -1 (i,j,cent,e) | (16)
H oy FoR—AH o FR T RFHIEAE, o, 3£
PRI , 0 2755 AL 46 B JE AR, A B, H
Xt IS L AR AR p (i), ent, &) BREIAOR. (TR 3C
I o, KRR N a = (a,a;,05,05) ).
FEREISB)IER 7 (i), cent,e) , WA KIRA @, , W,,

W, =




892 H T

2% EiFs 2019 4¢

v, WEIEA A W

T7(i,j,ent,e) =6, +B W, +B, ¥, +B, ¥, (17)
Horr By R — AN H LB RN T RUAREALE, B, £
INIIALEE , By 7R T 5 A% 1 AR A O, X
X ARG AE R 7 (i ,],cnt, ) BISEMER . (R SCH
B B AR B = (BB BBy ).

R (R I AR ) 8 PR R (H T30 2% SIS A R
Skt os P g b A5 DAL R 2 B 1] 18] B 25 1 1 14 45 A 30
AL AR T R Z AE BAL R 1Y RE 1 FEE e )
SxtE I [ (] B P 39 O T 6 8, A A A e AR
DRI, AR S HE A O R ke gt v fF L AR A
TR R SR figp o P SR FH BEATLAE B2 IR AR0 0, Wtk A2 ALK HE
HKACG,e) (i) sa,8,6) KK B HAETT a B W
TP it A5 AL A B R SR figp b 2 55 SCR [ 21 ] o Ay A 7Y
PSR A AR AL, B4 T D Sk 21 ]

6 KU
6.1 HIEE

ARSCHE T HTIR BT ) APT $2 11, R FTE He g
B, IF5IA Twitter W4 BHRAE ™ 4 B A 4T 390
AR A SEH R AR N 1 ISR 2 B

R1 FREMLHIMELE

W4 4 B Bitnin REER ¢ 22
1 2010 (#5) 812 1290

2 2012(#4) 1608 2960

3 2014 (#543) 3120 5870

1 2015 (#5) 6029 9620
Twitter 2015 (#643) 6312 9267

®2 MAEEHIMEEE

Ehak:ieis 1294
HEAERAR () 18155

AT L 27

I ] 5 2012.07.01 -2012. 11. 01

6.2 FLHE#N LI

ARSI 1 A IS SRR T T A AR, A5 3
FEFA /N RIS 3 A5 155 0, 28 H S ) BBCAE A9 B i PR 1
n FERFEE NS5 o |, 15 A O S BORUE A ] A X
AL PRI (52 W0 5 45 8 P A N EBUE N 0.1/21
(IR ) IR+ 4 e FAT A 35093 A R0 e AL B3 50y
A, 4 2 s,

A 2 Ca) AT, A IR A B K, H e R 1A Hp
1) 1 B 5 /0 156 B R R RS A A s B L 250 . i
B2 (a) FIE 2 (c) AT, WMERR R , So KA A B A A~

BRI, UL RA 5 0 PR T ek ARSI ) S i g /b iy
E2(a) FIE 2(0) AT AN, w {EIED, e KAk F Y a5 4
BRI D, Uk B R M DR S A0 1 %) i K AT g
GiRE g, Ll Rl AL, e _CSDA BRI AT A
B AL RISy AT 2 2% (5 B A, W TRRAE T
IR RS AE A ML, v T 4 X 4 1) o A 2
RIEEPE 3G T RE A S5 0 (RS P RA R

[ KN 2121 2135015

2000 AR 172
SR

15004
&
=
5 10004
I
500-]
0 -
13 14 Twitter
(a) T RALRT B (#=0.5, 0=3)
. 2021 2031
2000, [~ AEEEE:O
B A2
15004

TRt A%
g
=)

5004

12 13 14 Twitter
Bl R
(b) I RALR B (7205, 0=2)
1 A AEE: 0 2121 2130
2000 4 - A 12

500

12 13 14 Twitter
() AR P AL (7=0.8, 0=3)

P2 A e R A5 R A



%4

TEMRE TN B2 P 25 A RS540 5 05 B I 7 28 893

ARSIH R OGN Bk Fn ONM 223k SR04 1
S5, GN Bk B —Fh 43 24 R4k X 254 & PR 7. CNM
A AT R A3 S R P S ) 5000 & 0 SR 1 B R R T I 4%
LTSNS R & O NG R = W el O T & S
PEATHE ARSI, AR R 25 SR A5 204k AT RN R AR 43 A
THOL. ST IS, 2 AR TT A S i, A
$k e_CSDA 25 52 [ ¥ m =0. 5, & §il+E H NS5
w =3;CNM kg5 A BE X ]2 [0,0. 5 ] iR 45 LA |
SRR H 4k A 55000 A7 A e A AT R 5 00 A X B
K, aniE 3 frs.

30143012 1093112

3000
2500 4
= 2000

1500 -

LA

1000

500

04
14 Twitter

(a) ARV LGNSR o A X Lo P

30143012 30142416

3000 { Il ¢ CSDA
2500

2000

FanZike e

1500 -
1000 A

] 407415
500 270

1l 2 3 4 Twitter
Bk

(b) AlAF BRI A5 e
3 AR A A AL S A

HI &L 3 (@) AT, A SCH TR I 553 & _CSDA, Az il
AL A B EE GN B3 CNM SR A6 I 19 e P A
B BUHIAR SCHE PG I B30 025 1) 4% 11 LE LA B 12 3 ™
M DRAE T AR A AT A RS M A . iy 181 3 (b)) W]
SR AR SCHE AR B 1 & _CSDA, Rl H 114 5 A P i A
AL N FL AT CNM S AGI R Y 5 R AL AT il % 4K
UL AS SR RE A% /0 H B AL P A E 5, DRI
A A3 o R A A T A

TEFE 1 45 7 0 265 B0 S L 14 19 2% X003 B 1R Ay
B, A I 6 CSDA (GN Hl CNM ZE47 %] F 24, 315
AFIFE B ATRCR , MZ RSP 2 8 5 16, 150N 1000
~ 10000 Wiz 154,

Ui 4 P AN RS IR - S 30T I 18] BE A 1 R0
HE S PR H, i 2R AE T R — B ()4 < 3 2 A X
BeN% N RGR S —EBH (2 x 107) I, 44 3 B2 AH X
B TEA AR 25 AF T, AR S % o _CSDA 512
ST B ] /D, GN R CNML A 532 S 24 i [ A 22 A
Ko PITASCRL B AT BCRAR X B, Sk PR RE A 45
G, G0 S JEE AT X B R BT VA

120

¢ CSDA = |
100 ESIR]]M =
100
2 80 @
E . [80E
= =
= 604 plng
@ oy
= 40 40
204 20
l’.‘
—
0 : 0

o2 3 4 s 6 71
BHu10°

K4 SEMHTRCE
6.3 EEEEIR

FEAT B AL AR rpr | T4 P 358 T — o 0o 19 4 o
AT S50 A 2 e TS G v = A B 1 DG BB A R AT 5K
55,05 A0 4~ 20 A, IR AT 4 5 (1-5,1-10,1-20)
SR IBORH L 19 R, 0T 59 A% R R P R AT S 58 0 A
WA S Fros. FEM R A b AT R LI v i 6 4> QI
W IR TGS (1-6) , X5 6 A5 il TP i D6 32
PEATSEB A, 1Al 6 Fr7s.

H S AT B A R O 1 SR IR B O i
ALERE IR Hk, oA N R 0 1), Y fif%
RERF AR RS, RO LS A9 1010 A5
120 A9 R SAL R RRPE IR, #R0T LIRS AR
FRELRIA , LT o A A bR T AR K, T IS R B A
R, 19 AL BRI, O AR S BTG BR, U 5
BT R B AR (% 3. R T N JEATEAS B AL R
Rh BA —E AT )

Hi & 6 I, AN R 0 1 SR A R B
B TR P o R, PO AN N E R O I, 1Y A5
FRAL T SME AR, Y m AR DR A T e
TCSEbR A S BB B A R R (A, i (5
AR AR T ABOAS , 779  EAE DL RE E B . S N
FESZ T SOGEAH LS. R ] T N JEAE S B AL 4R
T 2 HoA — & A S E 2 i ).

7 iR

FER R WAL 2 P 4% rh it 254, B9 15 AL R
A RIS AN AR SN, I TR A ST 5 i 1y v



894 H T

AR R

AR R

R RR R

1234567891011121314151617181920
st R
(o)
K5 A AR T S AR

REPIZR, 00 T 10U 190 245 AL AR | ) 2% BELAGG I 47 55 0 T A o
RS R, AR SRR T R T N R A 2 R 4
AL FE SRR TS DA T e _CSDA #LIATG
Sk SR B BRI %R A N S AT A A
R, 7E 5T N R SRR b, 25 Y R0 S 8 R A
DR EEAE AL AR 3 I T 22 ) RO AR T A B
RSB T AL A B, 4R AL R O Y R
R Tt B A A R, SEIR B e T 2% T AR
e_CSDA ke G MUY E 00 T, REAS 1R AL A1 3 20 i A2

Int(5,6)
Int(4,6)
Int(4,5)
Int(3,6)
Int(3,5)
Int(3,4)
= In(2.6)
N Int(2,5)
;g Int(2.4)
Int(2,3)
Int(1,6)
Int(1,5)
Int(1,4)
Int(1,3)
Int(1,2)
00 02 04 06 08 1.0 12 14 16 18
LA

e AEA NI R4S AR

SEPERITA] SEVE s QFE A5 SALHE Ty, 42 4 7 A AR
EE’J{D,J{?%&W ﬁT%iﬁEYTH%F‘E ERIINEPSN RS
SEREYE IFAE S T VR )RR ) DL R
r‘Ja,U%?%TE%K%M’%%LJEﬁ TR, SR IE T
I NE {5 AL TR RER 7T 0 % B A 5 S AL R 1Y
EERA R, BRAIE T E B AR BT

% 30k

(L] RBR, BRI, A5 —FioB B ) 3 A SRR AL PR 4P R
KNI Y] VU258 A2 41 , 2007 ,41(8 ) 1954 - 958.
YU Zhi-xin, HUANG Tian-shu,et al. Novel privacy-protec-
ting distributed computation model and its applications[ J].
Journal of Xi’an Jiaotong University,2007,41(8) :954 —
958. (in Chinese)

[2] SHEN H,CHENG X, CAI K, et al. Detect overlapping and
hierarchical community structure in networks [ J |. Physica
A; Statistical Mechanics and Its Applications, 2009, 388
(8):1706 - 1712.

[3] BLONDEL V D,GUILLAUME J L, et al. Fast unfolding of
communities in large networks [ J]. Journal of Statistical
Mechanics ; Theory and Experiment,2008, (10) : P10 - 008.

[4] AHNY Y,BAGROW J P,LEHMANN S. Link communi-
ties reveal multiscale complexity in networks[ J]. Nature,
2010,466(7307) ;761 —764.

[5] VON LUXBURG U. A tutorial on spectral clustering[J].
Statistics and Computing,2007,17(4) :395 -416.

[6] WHANG J J, GLEICH D F,DHILLON I S. Overlapping
community detection using seed set expansion [ A ]. Pro-

ceedings of the 22nd ACM International Conference on In-
formation & Knowledge Management [ C |. US: ACM,
2013.2099 -2108.

[7] PONS P, LATAPY M. Computing communities in large
networks using random walks [ J]. Journal of Graph Algo-
rithms and Applications,2006,10(2) ;191 - 218.

[8] RAGHAVAN U N, ALBERT R, KUMARA S. Near linear



%4 TEARE T NS AR 2 R 25 AT R 2 4y 5 5 Ry 8 895

time algorithm to detect community structures in large-scale
networks[ J ]. Physical Review E,2007,76(3) :036106.

[9] DANG T A, VIENNET E. Community detection based on
structural and attribute similarities[ A ]. International Con-
ference on Digital Society[ C]. US.ICDS,2012.7 - 12.

[10] KEWALRAMANI M N. Community Detection in Twitter
[ M ]. Baltimore County, US: University of Maryland,
2011.231 -300.

[11] DEITRICK W ,HU W. Mutually enhancing community de-
tection and sentiment analysis on twitter networks [ J].
Journal of Data Analysis & Information Processing,2013,1
(3):19 -29.

[12] PMAWL, 28, T ARRLRE AR IR S 19 2 A DXk 37
] BN S & R ,2014,51(12) 12797 -2807.
SUN Yi-fan,LI Sai. Similarity-based community detection
in social network of microblog[ J]. Journal of Computer
Research and Development, 2014 ,51 (12) :2797 - 2807.
(in Chinese)

[13] GOLDENBERG J,LIBAI B,MULLER E. Talk of the net-
work : A complex systems look at the underlying process of
word-of-mouth[ J |. Marketing Letters,2001,12(3) :211 -
223.

[14] YOUNG H P. The diffusion of innovations in social net-
works [ J ]. General Information, 2000, 413 (1) 2329

—-2334.

[15] KEMPE D, KLEINBERG J, TARDOS E. Maximizing the
spread of influence through a social network [ A ]. ACM
SIGKDD International Conference on Knowledge Discov-
ery & Data Mining[ C]. US;ACM,2003. 137 - 146.

[16] LAGNIER C,DENOYER L, et al. Predicting information
diffusion in social networks using content and user’ s pro-
files[ A ]. European Conference on Information Retrieval
[ C]. Berlin Heidelberg ; Springer,2013. 74 - 85.

[17] SAITO K,OHARA K, et al. Learning diffusion probability
based on node attributes in social networks|[ A ]. Interna-
tional Symposium on Methodologies for Intelligent Sys-
tems[ C]. Berlin Heidelberg; Springer,2011. 153 - 162.

[18] SPIRO E,IRVINE C,et al. Waiting for a retweet ; model-
ing waiting times in information propagation [ A ]. NIPS
Workshop of Social Networks and Social Media Confer-
ence[ C/OL]. http://snap. stanford. edu/social2012/pa-
pers/ spiro-dubois-butts. pdf. 2012 ,12.

(191 XUBE, FEMEER, R 21, 5. BT f R 2 B A2 i Ak 25 )
AL AR BT E LT ] BRI S & i ,2015,52(10)
2363 —2372.

[20] 2, Rkl , Eilfl . ST 26T T i) % g4t

LB ST A AL [T]. 38 {52440 ,2016,37 (4)
34 —-43.
LI Zhi-yuan, CHEN Ru-long, WANG Ru-chuan. Exploi-
ting interests and behavior prediction for dynamic resource
discovery in mobile social networking [ J ]. Journal on
Communication,2016,37(4) :34 —43. (in Chinese)

(20] JARH: S0, £ 5% FE T A5 SRR A4 25

25 EEARIRL [T ] T HUT R 5 & ,2015,52.(1)
156 - 166.
ZHOU Dong-hao,HAN Wen-bao, WANG Yong-jun. A fine-
grained information diffusion model based on node attributes
and content features [ J ]. Journal of Computer Research and
Development ,2015,52(1) ;156 — 166. (in Chinese)

[22] GOYAL A,BONCHI F,LAKSHMANAN L V S. Learning
influence probabilities in social networks[ A . International
Conference on Web Search and Web Data Mining ( WS-
DM)[C].New York,US:ACM,2010.241 -250.

[23] AGARWAL A, XIE B,VOVSHA 1, et al. Sentiment analy-
sis of Twitter data[ A ]. The Workshop on Languages in
Social Media[ C]. US; Association for Computational Lin-
guistics,2011. 30 - 38.

[24] GIRVAN M, NEWMANM E J. Community structure in
social and biological networks[ J]. Proceedings of the Na-
tional Academy of Sciences,2002,99(12) .7821 —7826.

[25] NEWMAN M E J. Analysis of weighted networks [ J].
Physical Review E Statistical Nonlinear & Soft Matter
Physics,2004,70(5 Pt 2) .056131.

EE®E T

EME 24,1993 45 B A, WK T
N B P 5 B e T B A e U, R
WEFET7 i gt os P 2 AR L 22 4.

# B 55,1980 4 AL, WM KA
L, B KB TR LS 05 TR A B
2 SO SR BRI 160 0 2% R B 4

-



