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Abstract: With the dramatic increase of microblog users, microblog websites have become the platform for a wide spectrum of users to
get information. Due to the fact that blog is a special type of text with restricted length, traditional community detection algorithms cannot

effectively solve the sparse problem of micro blog. To address the issue, the DC-DTM (discovery community by dynamic topic model)
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algorithm is proposed in this paper. First, the algorithm maps microblog as a directed-weighted network, in which the direction is the
concerned relationship, and the weight is the topic’s similarity of different nodes calculated by DTM (dynamic topic model). DTM is a
microblog topic model which can not only mine the topics of each microblog accurately but also calculate author’s influence a topic.
Second, the algorithm uses label propagation WLPA (weighted lebel propagation), with low complexity, to find communities in microblog.
The initial process selects nodes with the largest influence as the initial nodes, and propagates the label in the order of node’s influences,
from large to small. The algorithm overcomes the adverse phenomenon in the traditional label propagation algorithm, and has better
stability. Experiments on real data show that the DTM model can be very good for the topic mining in microblog and DC-DTM algorithm
can effectively discover the communities of microblog.

Key words: Sina microblog; text mining; DC-DTM; Gibbs sampling; LDA; topic model

IS A T AR A 2 R SR (0 5 20 0 5% A A AR T I L SR 5 1 ST 0 5% LRI D% R AL o 19 2% 53 % ) 4% L AT
NS T b B AR T 52 2% I 445 1) 45 R REALE 43 BT 448 Bk A T AIT 9 0 A8 R A S 1 0% o — Tl 2% 1K) 52 2% A
20 T 52 2% W0 46 TR 00 Ak A2 X 46 1K) A X Rl 2 B 0 DA s A 1 R R 7 A8 B DR B9F T A 3 4R AT T LI
1.

T (microblog) & Web 2.0 I AXKIAR ™ 40, 08— Bl A At « TRIBCNE (KA AS 99 25 2 51 P R AR A R
FeAi A LA BRI & A — Bogr XA A M 2% & TP QUG A R A% SN OO B K Bl 1 4k 217
T 2 T AN B T B R, Ty HLAR SRA TR 2R ST N S 9%, 4 O [ A A SR T 5T A AR T
TP 25 o, P R L SR AR B SCA G 2D T 140 )M B, AR SRR A 1o (el e 30, i 1 S0 A R i - 2
() FR) 2 iz B 4 55 3 I 26 PP AT A 3 A Db 6 S 1o 0 6 HAT fRT A L B I A8y o, 32 B 19 2% 11 v H
a1 IR A7 SRR o ) 3 LA S A S 32, A AR e ) S L A B 3 R el I % 1 P P O AR EAT 2, OF

ORIV A T HEAT 42, 41 R BLER) 7 BB Ry S A0TSR PR3 R 7 48 A DX 3 s ar DO SRR 42 o S A A
HEAE AR AIAT ST (1 S

AT ) 296 v (R A DX B R AT R [ mlAH AR N 8 52 2 1) D P 2 1 1), T B 23 S5 3R A8 S B T T A e T A
W28 BT RS 9 SIS Sy AT AN 5] 59 AR A P 4% S5 R A% e IR A DX R IRV Y T Ak Y 4% L )
BEL 1T e T AR 23 S USSR (1) 4 X R I R VE AN A T DR A 0 5%, 1T L B0 K Al b 1) 286 v =47 550 1K) 3 AR A
T ) 2% 4 b S8 MRS, 2 S 22 2 AR AU A LD A (latent Dirichlet allocation)!), ATM(author topic model)!?'2%.

FH 18 52 R o SOAS A7 A6 25040 A it 2 i) A8, AR SC 3R Y DTM(dynamic topic model) 72 U 5 Sfe 2 98 fol 186 [ 26
(R 2 130 2% 8 B S R s als e, G BOVE 2 30— 41 R 1R SO S AF 000 5 AN [RI AR 2 168 S ) 2 REUAHABL S 4 by
A 2 2 TRV e 1A BT W A T TR 8 WIS Ay 1 ) AL T 4 4t 30 4 FE AR R R 28 4% 3 57 WLPA(weighted lebel
propagation) AT 1 X & I i 75 B yR i £l b b db AT S50, 45 B AR B AR ST 1 2 R T DTM 5 LDA B
TR b, A58 7R ) TR 8 A, I L 2 A Y e 8 s Ol R A b S AV X RS — O R I 4 R A AR SO T IR
DC-DTM #k: X & S R I A 4 DX F A 0 4 v

AR SCIR A BEDTRR U R (1) AR AR 8 o9 8¢ ep 4 18 B DA R TR IR AR PR R M S I 5 () RT S
K T 190 2% R A A7 1) AL R 25%5(2) FIHT DTM W3R g e /0P A 19 50 5 Ji Tl SR 485 5 325 i 4 5 10 0
I3 AT UL B AEA W 2% 1K) T80 AT 3 (3) A AN IRV 2 110 32 78 53 AT AR ABL B A b 1 38 2 TA)IBE AR IR BLEE 7 S e filh b
R FH o 28 A ik B30 0 Bl ol X 8 A T B 8 A DR 5 (4) 100 Al e 28 (0 A DX R B 4 M T 3 1 0 SRR Bl ol X %
AL DI PEAT HE AR (5) 75 K& BRSO B vh EAT 5250, eI 4 IR AR WA SO B tH (1 DTM BT 7 A2 il 3
S PRI R DL R AT e P A 5 T IR R b A0 T A% 48 LDA B AR SC ) DC-DTM S92 R SR 4 X L A% 42
R T R A8 ) A DX R IS RO B g B R A

1 HxIE

H AT T el T VF 2 AR X R B0, A% 8 (R R Bl 190 265 1 41 45 4 JIEAT A DR I e i 08 T3 LI
FEDA I LA Rl 5 4 0 G R SO AL XA AR 1 T 23 0l 63X 3 SRETVEREAT [ 3k
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1.1 EFWERIMNEMEZE

LT Y 4% v B 2 D) ) DR B A OR R T 1 T 7 X 4% 65 ), 16 288 77 vk LIRS Dby AR AT A4 DX 32 90, 32 B2
73 0 AT B A X Ry B A R 45

JT U HE B S AL DX R 43, B G 2 D7 3 i R 20 (R A X b AT R R 8 T3 AN AL I R e RN T 2 AN ALK,
W2 T ¥ e S B PR DX R 9 T 9 A A i T ik L AR AR T Y L SR R IR T TR T TN T vk 6L

IS ARG TP, AN T AT RE LAAS R TR AR (0 25 45 B0 AN ) 1R A X, 7 8 A IX 45 A B U 3 199 5% 1) B 52 45 44 2005
4, Palla 25 NVIXHEGE 10 4L X R I IEIEAT I R, SR VE— A 5 I S8 T 2 AN AT AL X 48 T AT By
P PR AL DX G548, FE s vl T B pk X R IRV A T A X R IR R T S YRR A DX 2 T PRI A 2 R A DX A R A
X ) FL A RS 3 DG B 1 P 2 e X T 10 5 5 v I, 2 W) LG () 4 AT R0 20 1) 1 0 TR 2 3k 4 X B 5 ok —
AN RAE DR R 385 8 DX [A] (1) 2 8 JEE AT, D) 30 B 19X 6% 1) A DX T ) Ak 37 R st of 4 X 8 &85 ) ) 0T 0 AN AN B I i
D) 8% I B (1) 1 DX 5 ) A, 1T L9 AT By T 40 B 0 245 (140 358 1 e #8209 = B CPM(clique percolation method)
SRRV A0 I R AR SRR A DX Ay 0 10 st el LA 8 o 14 36 T B 25 2 T FBIIR %5 43 X TR A0 A AR 2 ke
L DRI AR B B AR A T A L BEHR RN T v A SR R AT L4k IL Hh ,OSLOM(order  statistics local optimization
method) VBV A T i 1 0 N 53k A DX pAY £ 1Y Aok 384 5iR A DX 13 . B8 o K B 3 44 1 /2, Baumes %5 A 7E SCHR[9]
PR T MR B, SR P 4 R 43 D ASAH AT IR R T4k DX R S 8 B I EOR k E E AR 4 T R B
DX f 85 5 B R TR AR A B B9 KT 4 A A i S e T 2R TR I 1) 552 2 5 v ) 4

B T A 2 19 45 R B0 B Al e DR A X R I B PR S AR AR B A O h I R R I VR iR
Raghavan %5 A U4 H 1) RAK 5774 Raghavan 25 A [ 4 X & BLSLVERR T L AT 26 1 I 1) 52 2% B 1R 2 LAAM IR LA
A7 50 G 75 58 56 AR SRR i AHR IBOR 2 B0H: XOR I — A, e R R AN T8 IR 4 DX el T 0 5 T o Bt
AT 2 R B ATL PR 68 5 s 3R AT BT, 9 A 2% 8 5 s 70 Y 4% v (10 o B T 4 5 b 25 A 5 T R P <l gt B
B SR AR E T

T FE N A %8 Raghavan 58 A3 IR AR A8 AL 10k SEVEREAT Stk 3 00 0 S0 AT R R0 L e Sl AP R B 5
s 88 5 THTEAT AH DG AT 70 AR X L8 BEL 3 i R I AE 2 8 4L X B S 0T 90 N DB A 384T 1k S5k — 25 ik AT L
T HES AW RIS — A AR AL R SR e 4L R B IR K j2 Steve #2111 COPRA ¥k
(community overlap propagation algorithm)!"'Li% 5 1% 4% B % fif w7 B 411X 1) K IR ) 7851, {H COPRA B3k B sk
N R B A X R B 36 T R B R 2 I AN LR KB Y 4% o O 48 R — AN A JR I B A R AN

P VLI RS E PEEAT OOk H X S EOVR B AR AL — 5 (W R BR PR SCHR[12]4% T — Fh i TARSEAL # %< (¥ LPPB
(label-propagation-probability-based) T £ 41 [X & T 70 1% 5 V0 AE b B AL 475 10 I FE R, 26 5 X 495 1190 48 A A% 4 R
T 5T J8 P A A L[] T SR 25 AL 475 (100 A8 2%, ) IR R 775 1) 7 SR B 250 S M8 TE A 288 BT 25 IR e e WAL 3k IS
AT A R BR 2 7T 05,50 43 A9 ) DXk DX i) (1) 38 71 s AR R T 4 X 38 5 4.

BRI IEAAN TS 18 T FI P T 1 9G35, 95 R 25 B8 T 1 1A 28 T A 19X 4 b I 7 1) 9 25 R A A4 TP 7 1) 2%
0 T4l P T PR AR AL B R T
12 EFRHFRPASHEZE

2 R B ) 255 vh B T P ) R SR SR AR AN P R A R S P YR ) T SR P DR 11
ARG, LU Y P 85 D AF 008 G (R B 1 I % A DX 8 IR 9 I 328 1T A 0 288 U7 9 32 Sl el o B0 1 S0 A 2 TR AH A
PEJEAT SCAR SR 28 % P9 AR A IR 1T SC 1) 43 DA ek X = AR 20 2 s L 2R ) SUAR SR 2 85090:.2003 4F Blei EAGIAT
Dirichlet G50 43 A, JE 1 T — > SCR4-F B33 2 () DUk it LDAM GZBE p Se 4 th T 5 0 i Wk 76 &
BRI HESE R, 3 U2 1 BHE G BB SR 5, 2 15 R G OIS, A [ 10 38 6 7T 1R 38 SO AN I 1Y) B )5 3
TS iR A HE S, R R 8 A (R S R AR Y LDA BRI — S S AR AN T AR Rl e L
TERLARIEPE T HA T I NXA T8 B B A AT X AN R A 2 1.
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LDA & 5% 554 Dirichlet 43 A7 Al BUIZ SCRS (1) 3 8043 A7, 88 J5 , AN 32 8 22 100 X 43 A1 Hh 2e 9% 244 7 B ] 1) 3 R
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SR, 7 VR R A AR o B K R AR R SR S A R SR UL I v A I R SR oh T R o
Dy M RIS AT 1 P PR AR A T R SR i LDA LAY,

A8, B A U BB S RN F LB TR T 24 LDA YRAEAR A G SO485 700 A [7] (19 ) FE 368 n fi B 1%
S DR R A0 R I AL, B v T B %) 3 R IR 2 R B A SR [ 16 B T Tl e D 4 v 4 e e T ) i)
PR T HE T LDA W30 2053 SCHR[ L7138 0 F P A 288 1R A0 P A3 464 SRR P X R IEAT SR 2 43 A 8 il
AFABLER) P N B8 18] A4 X, 12 7 39 20 T Al 1 T % o 1) DG O R, T A o8 1 48 11 DG 7 G 2R 1 2 Tl 1 o %
15 B3R M 2 70O ) 4% oh RS % B J BT 7 1 R SCHR[ 18221 I LDA A58 200 %) 1 SC 0 2 idE AT A
TV A3 8], S R AR AL 4R Sk . BLOCK 3%+ BEMLIG A LA B VS B 25 A5 DR 1 o i 5 D7 v AT 4 X R B

DA b S50 X A o8 1) 46 AT 32 LA 0 IS, D 050 e e ol S BV AR Tl S 5 1 i S S SO R R X ) 1
ORI, BRSO I A LA
1.3 REMEEMINAPRRNSHEL

155 DA B AP A IR IR I AR T AN DR IR P 5 VAR &G A R 9 4 5 R 4R EUH P B R AR A
FEP 00 10 3045 IR B U P (K 0 80 K5 P 6 R 0 D 7 BB R AT il £ S LA X1 a4 122290 AR 3 4 11 Sk o
B SCHR[23 14 T BAICTE 6 R A Y 48 1Y A, LA ORI R Z ML A JE R A P A ok SERE AR i i i s 7 T
45 (1) R-C REAY; SCHR [24 1380 1ok fl 5 A 18 A 25 AN Bl T R 28 . 5G 08 F P (R DR R AT 42 40 SCR[25 14 FH 7 0 3
R By B K BLAL X SC TSR AT (author topic) BUBUHEAT H 2 S HE X 10 B0, e H) NME J7 HE3A7 ) f1 %
FARL DR R I S50 B i A T A X R AT Rl R S I 4 T AL DX SR [26 1R AT FT LDA IR Rl b 5 Gl 9 156 /A
TR F LA R SUAR 22 TR) PR SR IR O R AT 48— A B A 8 ) 5 5, Bl e s e o s ol e b P P A 0
Ine=w P R YRR ARAT A 2 A5 A I 19 4 v A i ) S 8 ), 2 P O ) B S s e, T b AR ABE AR 5
R B AT I B 3 AR AR R 8 T2 T IS ) EAT AIE AR

DL F S0 B AT 7853 28 R AT 00 288 TR R A, LR R Tl o8 1) % it 5 DA G 1) DTG S 9 8% A ] TG AR IO 8%, 9 R il %2
ko U 0T B 52 PR AT 16 AL T 28 R bl 2 A, DL B B O A0S A 8 1 286 v (1 Tl SR AT 20 28 R K B R PRI T S S
AH O SR G SCHEAT B R A SCHTHE ) DTM(data topic model )i Ky YT 18 B 58 i 1 30 5 Ji 1R S0 AH S 6 AN (N iR
YT gV () R 1 L A 08 T o R A SO P A BRI 2 A, P 8 B S IR B A T DA B AR R D R A 1%
BT T BAZ AR Bl 1 A A [ T S 8, O o AN (] A 38 T 1 S T PR AR ARLRE . B T B T Y 5 il N
A 1] P 4%, A% 3R A KL(kullback Leibler) i 253t 47 AHABLRE 55 8 46 AN [F) 15 35 2 ()18 SC 1% KL B B4 0 A 2 (R AR AL
JEE AR DA AR A DAy 90 4 v o 1) R SR A T 6% 0 AT S A g P fRE e % 1 T R Y 4 T B B itk
W bR AL R EEVE WLPA Sl AR GEAT 4L DR 43 A SCHR Y IR AR 8 I AR 28 AL #6515 WLPA(weighted label
propagation algorithm), % J¢ {4 3 — 45 58 A B (1% 7 4% R P 100 58 ) 00 36 AT HE )2 70 bR 28 A 1R I 72 vh FR 28 4% T

2 ETF DTM BB HIEH XIZIRE L DC-DTM

AR SCAE S A 0 2 R P (Y i B T DC-DTM $9k A% 57 19 S8 ML I 4% 1) RT(reply and
forward post) 5 114 4 fal 1 199 £ e S DAy AR 3 0 4 o, LA 3 2 i 10 9% 3 5% 28 3 5 105 U2 TR AR ALLEE A
LBUEE (A 1) AL A 22, EG o 19 S S A 2 T 10 AR AL R S JO 3o A ST i AR BB R A 2R DT ol 1 1 4% o %715
(K L HEAT $25 48 0 AN [ A 2 ) KL 0 A Dy TN AR AL, B 2 ) S R A2 B 2 42 4 o g 2 R
H T KSR 3K S0 ) e R PRTT AE h B RS A R A I AR 5 R PR AR A R VA WLPA X T 1
ZEREAT AL ACHL.
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2.1 HEMLE RT =2

ASC T SER R Y 4 AT Al S B AR, R T AR R 4 v ) DG 00 R LR U I I B R P 2 (R R R R
SRR PR AN [, AR SCORE i 1R 0 28 ek 2 D A 1 R IR 5% IR 8% P (R 4 ok A e f P G SR P 4 SR P B AT
TE—410 Eg (R A4 Fam 7 B R 22 18] 1R SRR ABL RS AR Dby 300 () A HE e Jo o) 1o I 8% PR T 5 5 B, 7
TR 2 v LU DR 35 e 08 R FH P 1) Y BRI

(1) REWCNE

R RO AT B UGB R A 25, BT LU 7 DA AT B8 S RE RS B B R AE T 1 %8

(2) RNV RS A2

FH A B 352 0 A P A B SC 2 Ja T RO 19 SRR R, — R o3 6 JL R AT 5 R VP8 1K 8 R sl VT i
(RAT 2 A e B BRSRT HR 1 38 1) B8 A R S P g 5 RV AT S A 20 — 28, e 0k ok DG

(3) M mhas

FH P bR %8 02 P A 5838 A N BRI i i (0 — 2408 P 6 AT (9 S 72, 2 R AEFH P . AP —
T B AR P 0 26 o B I ) (1 4R A8 4k, 9 B P — AR 2 80 T80 B IR 2 47 2815 B0 R SO 9T DTk
JERAR A SO AN B N 2R

g5 TR AR STk F P IR R AT B ORI PR AR S G R A R A RS R P I S P 2
AT 22 FZ 4 A 3 DGy 32 B (8] (R AR AR 1 b VB 2 TR R AN .

A SCHTE ST E RT A2 1 s AE B L A A A R AT A S AL P B R 4 S18L,
P CckrRA2SHCMHP AN LI S RETHP B ASTHCHP AN S SHCSOETHA CH 25
WS P CIW 3 S SOE TR B I 4 S SCHRIESCZ MM GE X R EIH P Z MRS R AP 4 %
WA BACH T COREM T B 2 M2 F A AT 130, 120 B AS T Ay D 688 (0 AHALLEE A8 41 E T2 1)
WA A BRI FIESC 5 5P B BRI 4 2 8] B ATALRE A6 A8 o R P 850 ff AR R Ja o 1l
SCZ R AR BLRE KL B B R AT

Fig.1 RT model
Bl 1 RT B

Z UG E RT B8 S R 25 IR G=(V,E)3R7m, P,V R R R I 4% op i 5 s AR5 A9
A NHES MR TR AT A S0 FRE RGO YR S0),E FRRAEW s WA 5 R IR AU
MAEA.

2.2 RN
22.1 DTM E#
Bt ol B A Y (R AN, D 2 0T o 446 1D s i A ) R A 5 2 SRR M B R4 R A R B R
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A5 D 0 6 A 1= A SO h T3 B0 260 3 O X113 6 S0 RS DTM
UL AE LDA (950 BRI 38 (00 8 R 15 8 LA 2 st L
S5 15 A 25 i MOE 5 I T B 12 06 043 A DL 4 5 2
FIK S AR DC-DTM S5 b3 48 K2
222 XK B

AEBHY SO S 1 0 SR ST R MER LDA BUR P 2 778 0 2 th TSR e M, B3
S 2 A S S R S PGB T 5 LG RSCHET R0 SR SOOI A7 E 3 =i
i AETAEIN B 57 X WU BRI SE . B2 S BB ST
Vi I 1055 SR M P P A B0 6 8 K 2
LD P 0 0 L 0 o, — A TR T Bl — s 1 @——»

l

SCRHH R AR T BT T R SRS LU R 5 1 1 7
LA ), 2 R B P e/ @ S S 43 15 T B AT B
WA, ZE Twitter o RL ) RT BRUL B3 PO b6 % S T
AL 0 A A S 40 T 8 2 P A
o L N R AN R R @ SN Q) -
SRS IRV P T B S T T e R R S S <:2 <:>m
o 0 28 S, 3 2 1 5 S A IR A S g
PPV T 2 10 13, S o A 0 05 00 R AN 36 EL
o 5 28 1 P 22 A e DS e ) O 0 3, T LB
35K S e A 2 T 0 5 R U 0 20 15 S 1 L R ST
S0 L3R RV 4 25 15 SO R 7 i JSU L 0 LR BT I S e TR H B A R T 3

AT A S PR AT 4 BT A A S T B e 0 A B 2 A L R
ST 2 i e AT 022 9 LA R 4 A AL A S, 0 3 1 2 0 1 MR Ge F
Fy e A 5 S B 25 25 ), o A 0 A 5 P 4 7 M2 1 2 A 0 AL

HRAE LA b 7.2 i

TS A, 1% R 0 TS R B VP A S0 5 S B S P R S UL VP P 5 Ve
A A A LR R S, 9 LA R 0 20 T 2 e A ST DU K P
EER IS s e e

EX 2(A A E). 1B GT=(U.E) 3, 1 Sce e sp A7 45 (42 2 T U P B GT (075 1 o e
Getr Pk 2 M RIOSEILE R B T P B GT k.

LA 0 P BBl RT 45526 45 30 1 PRS00 ST e, 10 WSV §5 (B ) T ™ wy MRS T 4 7
Pl 45 R o, RH 20 0, 45— 4T TR Eyy B P w35

X 3CEHEER). WA by WA LR T by, WA TR by Tk by, I BN by (0 4 @y BN
by 1% ay.

BN 4 I a BOW MR R e M S 0 T o AT 5 B T AT B P o P a
A BT R P B 3 L

0, 15 0 T R S B 38 1 5 4, i T — AN TR 2 2 A ST R0 T 00 S B 7
a #5100 415 1 T AR S RO SCR S TS 4 HH 7 a X OB 100/10000, 1Lt 1, FH 1 76 3 T e 36
VE A4 0.01.

DTM B 57 £ 75 L 1.

Fig.2 LDA model
K2 LDA R
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Table 1 Symbol description of DTM
F1 DTM 55 Uil

e 5]
B,B,,B, P A 8 SO D S e o 1 S
U IR ER (g ey
K TR HCH
4 i 2 R I H
4 (EAE S
Np 3 b B I R H
Wn 5 b MR 0 AN
0, RSO B N IR 4 AT
0, JE Q1 S5 T2 8 8] R O3 A1
2 B R P R 5 R 2 A 2R
& JEL G 1l S b o B 3 £ B4 A S
or RSO AER 5 R 2 A 28
s JE B s b R Y 2 TR A TS R
Qs s BrPssVrs)'s 1) 5650 S 5L

223 DTM KR
DTM A& —Fp 5 32 RS A () A 56 A A 7 SR P 1 ] 3 T /R A2 B B A R AT SR 32 R0 A8 1) [ I
AT FH P 2 B A [ I AR AT i 1B %o I P e DG ¥ D R 36 0 A A R T 8 P e DG v 3 TR1 bt A 28 0 /e ) o
SE R TR P P R DG i R O AT AR 1 2 B A S R A T P R AL 11 B, P P B DG i 17 10 s A
JSA A S S5 B2 AR B 3 B30V R bR B A G R A A TR (1 B A AL W M B T R AR B R BRI
TSR S SCRYS A SCRY AT AR 7 Db il ——SCRS 4 B, 70 30V 2 b AN SRS A AT DA 7R il — 2R 90 3 1 R
BT AL P(2); A I AR S5 U 3R P BT A R R A A GE N P(wlz); 264 35 2 U AR SO T A
Fr M A ——E 5 FE B TR B, B EA AR R V2t B A8 SO R, M AR T LT g S ) T, A i
A T SORAEF A TP IT AR LR A0 ,10 0 P(ulz).
DTM BB T A7 4 AR S T8 R, TE S50 7 10 2 R 20 A K e R I B IO HE Sl T H B i — 08U H P i
Wi .
DTM K7 A5 p S A 75 3R] LU 3B 73 £ DL I 34 90 4% 1) ok 3 7 1 20, A SRS DL — 5 PR AR o3 b g3 ot
J, 33K 6 2 8N DL — S TN 2R % B A R . e U B T A
w B S A M SE T Y @ (MR S0 ), DTM M B 500
| | B 5 & (Dirichlet) 7 A b fl L3285 B0 1) 5 R g NS 4L
4y Dirichlet 73 A7 S 4 32 805 F 7 2 (8 9 58 & 9. DTM 2B 1k
< — G R R, R 0 ) I R SRR S B, U AN B N a,
» @ @@ (¥ Dirichlet 43 h HiFE H 1% SCRY 5 5 32 82 1] 1156 R 6,75 U,
; , MZHN o, 1 Dirichlet 73 A FFE H 208 45 % 3282 A 1) 2%
@@ 30,5, AW SO 2 ) 1R 6 FR L SRk S A, DU 2 %
1 0, 14 22 T50 253 A P AE H A 1 AR T 1 8 2, A S BN
Begm 1122 T 53 A7 Hp i TRCHS LA B 1] o SRR s ] ARl e, U I 2
K0 6, 1022 T o3 A7 AR H AT B TR K R 2, 05 S5 N
BN @aen 2 W53 AT P AT ECR A4 53],
— A R BT AT B 5 T 2 IR B M A s (2) BT RS,

© @

Fig.3 DTM model
K3 DTM izl

P(w,z|a,ﬂ):P(w|z,ﬂ)P(z|a) 2)
A 30, — AN SO A A S T8 G R A n K (3) P .
P(a,z|a,;/ ):P(a\z,;/)P(z|a) 3)

b AR w,z, 0, B,y IR T35 R S AT 30 6, 0 SR DL G B 9, DU B 96 Dt B ol 1 AH 5% 1 2 80 T SR e A Tl el
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T35 49 2t i A A DR A et dAR ol R o 25485 38 FH P 28 1y = 80 4 A7 4 o

TR T R R e ) AR 1A B P A e R R SR I R 6 T 5 R T AR I R AR D,
M U A8 2 55010 6,6, IR UL a2y Z B KR 5 8 23 A 6T P u B 5 R d,e D, i34 6, 4
X4 d R Z,0 MR R Z, BT 0] 93 A 22 T 00 AT S T AE RS d, T IRE W,
W8 8 Z,, B N OGE P 2 X 3 S 8 o WA d M R P aye, Bk DTM #5284 0] [ i)
S B ] PR M e o0 A LA B R P 4 e A R 4 A

R e A e R it Tl A vh AT | KA 328 DTM AR A et R R

Step 1. % F4AEA L keK, L @~Dir(5,), @~Dir(B,), p,~Dir(y,), p~Dir(yy).

Step 2. K5 H 7 B2 A 3 IR R SR B 03 D AT SC I P U FI S AESC IR P U

Step 3. X T JEANESCH P w,H P RS U IR P ue U, W 0~Dir(ay).

$FFHRIEM P augs BB ayg~Multinomial(py).

KT u 4R B S deD 383 T8 Zy~Multinomial(0,), 7 Zy %N F BU4E A K PR 57 k.

$FFIE d IR ER Ny A 10 wyg, BB wy~Multinomial( @;).

Step 4. ST FRIFEME AP w, HF S U A NENHEP u, B8 6~Dir(a,).

X FBERA T 4y, BB a,~Multinomial(p,.).

ST u, AR5 VB S doeD,, B I 38 7, ~Multinomial(0,), 35 Z,, N T AR K T 555 k,.

KT 5 d, P EIZE Ny A 98 Wogrm BB wog~Multinomial( D).
2.2.4 BERSHAG T

DTM R 4 3 K ] Gibbs Sampling FRAE B2, T EAR T 2 8 o, 0, B B 1 A e 1A 5 8 DL AR 5 32
BIEEA A a4 G,

P(0.w.z|a, B)=p(@| )] | p(z, |O)p(w, | z,.8) 4)
P(0.a.zla.y)=p@|a)[] p(z, |0)p(a,|z,.7) Q)
n=1

Hod, o, By, ORI HE S S B3 2 e A e, IR 9 1) 2 40 R Gibbs Sapling SRAERSLVERIEALE S DTM (12
#.45335K6). X().
P(z,w|a,p) " n,,+p-1 y ng +a—1

Pz, =j|lwz,a p)=
(@ =1 2 P(z_,wla,p) n; . +VB-1 n, +Ta-1

(6)

IEJP?)

[ vy [ +a
fO+laly f%+Ta
ot g, T ] w R T M (A B, B T 10 800 8 By, F R SRS d R T 0B, 3
TRICRY d AT YOI R A £ FORBRS RTREAS AR a0t B ORI L, ) FR R SRR
A ISR R K £ SORY dy e Y B AR, £ RSOk dy R G | a | R R #
BEH T R 15 R
TR i o o0 10 3 0 R T 0 3 00 A 5 ) A 0 3 0 0 A AT R 0 — B kg 4R 1 3 R

P(z;=jla;z ,a,y) < (M

s

oA
23 TRMMEEEANEREEZBATE

LA 2.2 AR B T AT By 5 g Z TRTRARADURE AT LA I v S 38U A puy A o A
AL REREAT V5, 43 A FOAR AU ] RAAS ¥ 22 01 5107 30 KL OB R R [ 43 A p R g 2 T AH 57 BE 1R 2 B4R AR,
().
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T
p .
KL(p.g)=)_p,log, qu ®)

T A IRAE 2 2 TR T AR D B 8 1 A A 22 100 [ 3% S AS T R K A S T D(p,q) T SEAE 8 2 1) R AR ARLRE =X

Qe
T p
D(p.q)=1- Z;p,-logz q% ©

Hrp iR p, 5 ¢ #1050 KL(p,q)=0,D(p,q)=1.

f£ DTM FER 3 8RG8 E8 T T AEE P ORE MR DA 0,0, 78 a (£ T8 T 8 CEMZE,
R a 7628 T 520 7 6 P 18 58— 280 (19 5% 1 g 42 B K BN HE S U BTk 2 S5 (A 25 4%
RELVE WLPA AR 28 4% 17k 107
24 ETHREEBENTXELZNEZE WLPA

BEXS RT #0284 75 F DTM B2 (0 04T 1ol 18 3 R 90 9 0 550 R 32 2 TR (R R AR ARLRE 2 5 AR SCHR B T
A 1) IR D0 2% AT 254 1 517 WLPA BT #3035 it F2 4 4 4 S Bt

(1) HIUAAGEY B I 4 P BT Y A i B R AR BB 9 DTM B 7R rp g2 i 1 1) 35 AN B J, AR st 2 AN 10 5 0
SR R B R AL X AN PR A i AR SRR py Rn 1 R i 8 T2 j AN ALK W E B DTM W H A ——F
RN ZE 3 Ay BT P 0 AN [) =32 R R R 1 2

(2) TEARZE ARG Y B A5 28 500 i v 4 RS — 2 R b P P 040 5 i T R P AT S8 7 b 2 AR iR i e e — A
IEARH I A AR B S s IR A R o0 T I v (0 e — =4 s, 2 PR I A 8 1) 09 s PR R R A b AR
LR AL wite {1,2,.. 0 07T SR RR A SR A R S SR (10) TR AR B py B — b BT I e
MR py<1/k (R AR 25 AT R AR AR A8 5 5t 10 53800 G 207 U 854519 R IR A 28 43 A

U W,
pijzz 7 t X Dy (10)
t=1 ZWI
t=1
(3) LI IEACTH ST, 45 Hh AN 5 iU HIARZE AN AR A 38 B A e IR A A A R
(4) fJa RIS AR A 5 C; R AT HH RIS 25 1071 R b ) — A4 XA T 49 280 A A X v I B

B3% 1. WLPA S14tR.
BN IR 10 %% G(V,E), B 50 k, W45 515 s 8 n.
i th: E ALK C,,.
For veV do
Initialize P,
End for
=0 /AERIRE
while ('converged()) do
sort(v) /RN ARG ) HF R
t=t+1
for veV do
for jek do
calculate p;
if max(py)>1/k
py=max(p;)
else if p;<l/k
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p;=0
end if
normalize(p;;)
end for
end for
end while
C=postProcessing() //JG %A 2
Return C
Hoh R B converged() T Wk ACR 75 e ST A S R a0 R B AT AH ) A 485 079 A AS BOAS TR AR 40, T
BFEW S converged()iR IFIME Jy B, B IEIE AR S5 R .83 postProcessing()H T AT HLE W 5 2240 B, BN B A AH W]
BRAEH) T R A — AN X

25 EEEREDH

KT ARFIEO I PE SN B MGG AT AL EISIL. W8 i RAE X H € EEAK K DU
SRS R SN

(1) DTM BRSSP 5 LDA BEAY FR) S0 52 2% P 5 0 R B LA B SR i ] ) Ja B0 5%, T AR
KA O(K-N).

(2) WREEALAR LA EE 1 DI AAR S AT AR O(CH VD) 565 2 2B RIS s (R 52 0 g B
R T PR AR AR JSE P S22 FEE 24 77 AR SRR SR B A S B 5 ) AR ARL AU, i 7 R 7 o A 2 @ ISR BER
FAEH b ISEIE U L5 KL(a,b) AT KL(b,a), UL, WD BRI ST A4l O(CP V)3 3 40 B I 7
E%EO&WQ@%?JH}%4$%%&B%%owmmm»m%ﬁmmwpmﬁﬁ¢ﬂm$ﬁﬁm%
A KR A i 0 45 | R EBCAEDARDOS T [P AR S PR ke, WLPA. S0 ) S IS TR S 2% B4 O(| V)-log | V).

DC-DTM HIERIRBE A O(K-N+{V]|-log| V), 515 52 2% L AT 2 MR AIE 76 0S99 46 1A S 36 v RE A6 DR s ic 8l

3 KBERERSH

3.1 KBHEE

3.1.1 Hade

AR SCR F (500 SRR 8 T B IR A B SR R E T 2013 4 | H~2014 4E 2 F 2 [A]1¥) 948 648 4T 1d Y
W JE 0% P AT S 00 ME A 8 O 4R P B R VTR T S IR 4 S AR 1T SR R RN AR AR S
BT 160 748 /MR K SCAE b 5256 209 B B0 AR PGB 10 DS F ALK R, £ty IT. B2,
CERE . BALE RN E5F. RN B BT RO AE AR A, LA R SO A B 1l A
3.1.2 s Ak 2R

BT B AR AR B A 5 0 DR s B VG P O AR R I B 46 R 19 SR B B A R AN S S B R
DTM #ERHEAT 40 BT A5 70 1 2 80, BT @8 R EU/@ G R IR T8 S b il B = 22 8] 6 0 R T A T 7 1 ) vp S0
REEAT 431, ) FH o B RE 27 B 0 3 3 U EL R R i AT 2545 FH AR 3 DR LA B S oy 1 A R A
3.1.3 ZHE

TN 2% J¥E (perplexity)!' 2 — Fft £ 50 EE 4& (0 90 5 7 v 3 BURE B VP M (0 D 7 v R — AN Ak R A A (g
perplexity {EE Sh 5 T % ME2 15 14 B8 5, 3 7 TOUI 00 (0 AN 5 1k B Y 1Y) perplexity {E /N, 2 7 1 i 1
140280 S ek e RS R g4 ) P

Blei F3C A H T LDA W 5B perplexity MR A, w11 Fiow.
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Dnp(d,)

erplexity(D) = expy —2——— 11
perplexity(D) = exp SN, (11)

Forb,D Ry IAEE 4 REAS SRS, N, b B8 m i SORY (R /N (RT3 3 AN ).

TR PR RE L5 28T K, B R R S B AT S K 6 NS IUE N [0.1,0.912 [0 BEAT 4145, 70 5 ML
SO T Y [ [ 2 e 220 22 TR 92 A R, 2 o= =0.5 I RSE Y [ S P /N PR D0 1 ik — 2D S
S HAR IR 2R AR K], M a=a,=0.5,8,=6,=0.3,7,=7,=0.2 I HEM IR S e/ FeA 4 138 S A (1
BUF 8 o e A BO Y BEAT 9206, S0 45 R AP 4 PR, T=8 I R 2R ) PN R PR 5 B AU, T f A2 0
) 73 i B S S I B 4 23 M AR A B T R R R R AR R A 3 2R S8 L e R
K53 A — 28, PRI, R A 10 R0 B 73 8 2l i AR B 9236, A P 5 s, 2R AR IR B 800 IS 45
TR S50 TR ) DY 28 T, DR e, 1 D e S 0 v 2R e SR IS AR IEIC 800 T

Table 2 Perplexity of DTM model with a=0.5
®2 Z%0=0.5 It DTM BIAL N 2L

a 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

p 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

y 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Perplexity 68.67 69.40 52.499 68.896 73.369 73.762 75.542 74.212 93.619

400,
350F —e— DTM
300F —— LDA
1y 250
2200t
=50t
100+
50F
o O o o o o o o o
0 R8s
400 410 420 430 440 450 ==
ACTREL AR
Fig.4 Perplexity of DTM model Fig.5 Perplexity of two different model with iterations
Kl 4 DTM B8 N & i Bl 5 AN RIS AR IR B P SER F  2 E

3.2 RESHR
3.2.1 BT IR 2R

7 _EiR BB 00R 6 L DTM,LDA L A MB-LDA (microblog-latent Dirichlet allocation)A %4 241y py 7 [ 2%
BRI AR AR [R) 2 5058 B 00T DTM T 24 H 1) = U 2 1) Py 2 TR 2% B IR, an 18] 6 s,

1400
——DTM
1200 ——MB-LDA
1000 —=—LDA
=800
= 600
400
200+

0400 420 440 460 480 500 520 540 560 580 600
B

Fig.6 Perplexity of different models with the same parameter
6 AEAH [A) 2 i BT DL AL ) TR 2
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3.2.2 R
DTM 4z 1 8 A /838 3 iR 1 8 A 2 BRI % A 32 A8 L A S B U] (i, 20 sl s 6 3 rp 6 N de
T, NIX 6 AN Hor] DUACHL, B8 1 55 R R SC, 5 2 45 BB OG5 3 55 1T AR, M 4 55 B SR AR 9%, i
5 H2UR, T 6 5B AR, M 7 5B 5 I A O, 1R 8 & AL & BRI TLIE . DTM 424 H i) Ak
A B IRATTRS G T8t 2 10 1R 1 32 B A
Table 3 Top 6 words of 8 different topics
&3 8L 6 A

TOPIC A

NG WL JeE. HEE. HIG. R, HE
I Wby, EE. R AURKE. . G
IT SERL NPE. BT AL K. =A
IR WA, Fis. g, HEL i, A
Z0F Bk, B, EK. BUE. &5, JW%
Ew Kk, HIE 2Tt K. KB

IEPRT Hik. iR Brez. mi. 3. g

A ERA DAL WH. B, R AR, %

3.2.3 {EEMEBMHLEE =

ARSL P A OB ARABLEE VT 575 2 S (@) P s BE LI # 10 AME& HGBAR U Qi 7 Bros. 16 mh g it
e AR AR IR AHBLE B R 6 A 2 D0 1538 B 5 BOARMDURE, 24 (B0 1IN B s e N IBT 7 T A L1 SR
395,59, 85, 9 SEEZIM MM BRI 10 S/EH S 2 5. 4 S1EF ML EIL.

O R0 N N B W N =
T T T T T T T T

Fig.7 Similarity of different authors’ matrix

K7 AR AR ADLE R

3 DL (R AR ABLE T LLHE— 258 8 X 00 110 e Tt 30 3 o Bl A 3 22 ) 0 1) AL S k471 2 (AL X &
I — AT A X KN, A R R E S A X ORI
33 HREWE LK

A S AR 5 2 L) COPRA 5575 3E4T LR, 1t T COPRA 5 7 v 1A 2 To AL 1Y 8% 1R 4 X & B0, 7 1t 3 3o o
COPRA ¥ 70 44 3 28078 59 38 F 48 1) AL X 25 1 WCOPRA 35 Sz 5% 34 TR 70 bR 2 B g /N (0 4k R S H L A
Bodl b i A X8 H b 2 RS2 5615 30 A 32 A B, e I A R P LA R R AT
3.3.1 AU ) 48 Ak X R R

1 G5 B AL 4 I 5% 1) T 28 A0 X PR VP A oA, A a0 SRR [3 119 48 S 119 T B 4k X (0 B B B AR EEAT VP AR L A

R U125,
14 1 DD,
FO0=R2 2 00, [ARJ (2
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Mo, D, R 5 d I BERTR 4 W 4871 r 1 R BE B, 4 0 28 A1 S R I, O, D 15 55 dl, e 38 1R A XA S 4 1ok 1 4% 1)
A DX DU P e 5 R A P SO TE SUE BE R ka2 R P OGSk R A M, AT ks vl wQ 52 X
W (13)Frs.

1 & S(b,b)[ D. D, ]
WQ_ I3 . 10 /0 (13)
tzlzeC;EC, 00 I R

Horp SR i 5P j 2SR AHLE. FHF' i %FHF; Z ) SR ALEE 2 B A F P BT SC IR AR ABLEE,
m?ﬂﬂﬁféﬁxﬂﬁlﬁlmiﬁk,%ﬂﬂﬂ%ﬂ 1) 2 M A, 25 52 1) — S0 S T i (1) (19 53 e, BR1 ks P P el — 4 (9 19 S (R A AR
FEAE A P B AL S FE /D, A1 A i T

T 2 T ) L ST AR R R AT 90003 4 e gt LA SR AR UL AR SO TR Y A ST AR R B WQ R X
BN NS B S5 R AT DUR B AEAE A EQ RN VP Fa bttt 3 RE AR 199 2% f 9 1 G 0, 0 R % R YT 0 2 TRI
KR, VAL A bR AR S VRN, AR SC BT HE HE 1) DC-DTM AL R I JE AL B, {5 & COPRA 5 WCOPRA H R 514 (1)
EQ L AHAEL, BRI 4 75 it WCOPRA JB 4,y COPRA, H A5 AL {1 DPAN 5 A il N A DT st 22 [] (R AR AR AR A2 )
B 9&E 5% £ )G, DC-DTM Bk b2 GE ) COPRA 8.7k DL & WCOPRA vk 8 5 AR i v R

Table 4 WQ of different algorithms
F4 AFSEE WQ

Sk
COPRA WCOPRA DC-DTM
EQ 0.308 0.309 0.287
wQ - 0.319 0.382
WDD — 0.317 0.324

3.3.2 RIS bR

SCHR[32]42 T XI5 55 % B2 (partition density)D FE bR, BEWE A7 25 b 47 ik 38 L DX 1R R 23 280 R i 48 b FH R i
IR I B %I 45

T — N TE IR TEAUN 45 M 5530, 1% M 48R 53 3 {C1,Ca,. .., C AR SR 1 AL IX ) % B D, =X (14)
PR,

_ m; —(m; —1) (14)
n(n,—2)/2—(n;-1)

Horf myn; 23 DR REE § AR R BR824 n=2 LD, A 081040 S8 BE Dl B A3+ IX R 43 555 BE 1)
TASL - 34, A AN A DX A RUAR S A X P ) i 5 A4 9 4 1 B m,E/I\lﬂ%aﬁiawj\%%lﬁﬁnik(ls)%r.

_2 m; —(n, —1)
D_M,Zm"n(n -2)/2-(n,-1) (15)

9 TR AR ST A T AU 246 1R AT VT K A Kl 43 A R AT oSl 45 B0 1) A £ 11 K1) 3 K R B HR AR
WDD, 11 3,(16) 77 715

WDD:&XWII w, = (n,—1)
w3 ni(ni_z)/z_(ni_l)

Serb wy A ek DR AT A L B 2 A D8 T3 § A A DY RO BT T COPRA R ISR AR L
AL NF 4 AT LLE HL,DC-DTM Sk 10 R 43 2 B4 .
3.3.3 A AT AU LA

Pl 8 DAy 0[] e DX P AN [ 1 5 XBRAR DL () 2 B BEATLZE B 1 ANk DX TR P 16 R AT ABL AR ],
U A, T I A 2 Yl P AT ACL AP 8 r il DU ] ek X P A 5 R AR AL 1] 9 4 B LI FEAN [ 411X
VA A 3 2 1D PR AR AL PSE R P, o 20 €, D W A 8 R R AR DLBE AR I O F rT LU H 1 2 X B A AN
[AER,9 SYEE S 2 5. 3 SR AR B, Ui B A AT vl B Rt 38 19 sl A I o m] LURCEIL, ) — 4 PR 4 2
DA AL 550 AN TR A XA 4 1) X AT B BE AT A1

(16)

© TEBREEEEIEDT  htp/ www. jos. org. cn



Mk E F A TFHAT AR A S HHE MR X Ik 259

—_
T
L

L
O 0 N O L R WD =

O 00 N O W R WN
T
L

(=}
T
L
—_
(=}

i 2 3 4 5 6 7 8 9 10

Fig.8 Similarity of different authors in the Fig.9 Similarity of different authors in different
same community communities
8 [l Ak DX N AN A1 2 1R X BR AR ABLEE B9 AN [l X T 1 3 1) AR AL
4 HRIF

AR ST of Tl 10 25 F A DRl 23 T R T DC-DTM S0 AERRTERK) LDA RS b 38 ol SCAA B 4 A
ARSI T, SO PTHE 0 DTM BB G TN T 53 B 5 8000 A RO 6 e I 9 ) A B RE A R b LDA B Y
SR BT SR e A DT ASE TR v, — o ol a2 Jos 1 ol o, D) = R0 el 495 5 £ 3 70 A o il B0 2 SR 9 v 4l ol ) ey
JU RN 5 O3 8 4 1R S BUR A R S ) M I AR SCIT PR H A DT A5 7R 553 5 4254 19 1) 3 R, P
DC-DTM 3% &l 53 Hh AR A DX (5 e P58 A e, A X P 1 2 FR) X AR AL P38 5 4 DX ) P8 1 4 A ADUSE AR 55
41, DC-DTM 5] 24 T — RN TE i 94 226 PR 18 23 A, KRB A: £ 190 255 £ 4 77 S5 0T 90 s e {1 945 ).

References:

[1] Blei DM, Ng AY, Jordan MI. Latent Dirichlet allocation. Journal of Machine Learning Research, 2003,3:993-1022.

[2] Steyvers M, Smyth P, Rosen-Zvi M, Griffiths T. Probabilistic author-topic models for information discovery. In: Proc. of the 10th
ACM SIGKDD Int’l Conf. on Knowledge Discovery and Data Mining. New York: ACM Press, 2004. 306-315. [doi: 10.1145/
1014052.1014087]

[3] Salton G, McGill M. Introduction to Modern Information Retrieval. 3rd ed., New York: ACM, 1999. [doi: 10.3724/SP.J.1001.2009.
00054]

[4] Yang B, Liu DY, Liu J, Jin D, Ma HB. Complex network clustering algorithms. Ruan Jian Xue Bao/Journal of Software, 2009,
20(1):54-66 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/3464.htm [doi: 10.3724/SP.J.1001.2009.00054]

[5] Lin YF, Wang TY, Tang R, Zhou YW, Huang HK. An effective model and algorithm for community detection in social networks.
Journal of Computer Research and Development, 2012,49(2):337-345 (in Chinese with English abstract).

[6] Yan B, Gregory S. Detecting community structure in networks using edge prediction methods. Journal of Statistical Mechanics:
Theory and Experiment, 2012,2012(9):No.P09008. [doi: 10.1088/1742-5468/2012/09/P09008]

[7] Palla G, Derényi I, Farkas I, Vicsek T. Uncovering the overlapping community structure of complex networks in nature and society.
Nature, 2005,435(7043):814-818. [doi: 10.1038/nature03607]

[8] Lancichinetti A, Radicchi F, Ramasco JJ, Fortunato S. Finding statistically significant communities in networks. Plos One, 2011,
6(4):336-338. [doi: 10.1371/journal.pone.0018961]

[9] Baumes J, Goldberg M, Magdon-Ismail M. Efficient identification of overlapping communities. Lecture Notes in Computer Science,
2005,3495:27-36. [doi: 10.1007/11427995 3]

[10] Raghavan UN, Albert R, Kumara S. Near linear time algorithm to detect community structures in large-scale networks. Physical
Review E, Statistical, Nonlinear, and Soft Matter Physics, 2007,76(3):N0.036106. [doi: 10.1103/PhysRevE.76.036106]
[11] Gregory S. Finding overlapping communities in networks by label propagation. New Journal of Physics, 2010,12(10):No.103018.

© TEBREEGESIEIFEFDT htp/ www. jos. org. cn



260 Journal of Software #AF5#k Vol.28, No.2, February 2017

[doi: 10.1088/1367-2630/12/10/103018]

[12] Liu SC, Zhu FX, Gan L. A label-propagation—Probability-Based algorithm for overlapping community detection. Chinese Journal
of Computers, 2016,39(4):717-729 (in Chinese with English abstract). [doi: 10.11897/SP.J.1016.2016.00717]

[13] Blei D, Ng A, Jourdan M. Latent Dirichlet allocation. Journal of Machine Learning Research, 2003(3):993-1022.

[14] Minka T, Lafferty J. Expectation-Propagation for the generative aspect model. In: Proc. of the 18th Conf. on Uncertainty in
Artificial Intelligence. San Francisco: Morgan Kaufmann Publishers, Inc., 2002. 352—-359.

[15] Steyvers M, Griffiths T. Probablistic topic model. In: Landauer T, McNamara D, Dennis S, Kintsch W, eds. Latent Semantic
Analysis: A Road to Meaning. Springer-Verlag, 2007.

[16] Yao QZ, Song ZL, Peng C. Research on text categorization based on LDA. Computer Engineering and Applications, 2011,47(13):
150-153.

[17] Duan L, Zhu XY. Microblog community detection method based on community spatio-temporal topic model. Journal of University
of Electronic Science and Technology of China, 2014,43(3):465-468 (in Chinese with English abstract).

[18] YangJ, Xin Y, Xie ZQ. Semantics social network community detection algorithm based on topic comprehensive factor analysis.
Journal of Computer Research and Development, 2014,51(3):559-569 (in Chinese with English abstract).

[19] XinY, Yang J, Xie ZQ. An overlapping semantic community structure detecting algorithm by label propagation. Acta Automatica
Sinica, 2014,40(10):2262-2275 (in Chinese with English abstract).

[20] XinY, Yang J, Xie ZQ. An overlapping community structure detectiong algorithm in semantic social network based on block field.
Acta Automatica Sinica, 2015,41(2):362-375 (in Chinese with English abstract).

[21] XinY, Yang J, Xie ZQ. A semantic overlapping community detecting algorithm in social networks based on random walk. Journal
of Computer Research and Develapment. 2015,52(2):499—-511 (in Chinese with English abstract).

[22] Xin Y, Yang J, Xie ZQ. Link-Block method for the semantic overlapping community detection. Ruan Jian Xue Bao/Journal of
Software, 2016,27(2):363-380 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/4810.htm [doi: 10.13328/j.cnki.
j0s.004810]

[23] Zhou XP, Liang X, Zhang HY. User community detection on micro-blog using R-C model. Ruan Jian Xue Bao/Journal of Software,
2014,25(12):2808-2823 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/4720.htm [doi: 10.13328/j.cnki.jos.00
4720]

[24] Zhang CY, Sun JL, Ding YQ. Topic mining for microblog based on MB-LDA model. Journal of Computer Research and
Development, 2011,48(10):1795-1802 (in Chinese with English abstract).

[25] Zhang ZF, Li QD, Zeng D, Gao H. User community discovery from multi-relational networks. Decision Support Systems, 2013,
54(2):870—879. [doi: 10.1016/j.dss.2012.09.012]

[26] Zhang LM, Huang WJ, Chen W, Wang TJ, Lei K. EMTM: A method for experts mining in micro-blog with topic-level. Journal of
Computer Research and Development, 2015,52(11):2517-2526 (in Chinese with English abstract).

[27] Hu Y, Wang CJ, Wu J, Xie JY, Li H. Overlapping community discovery and global representation on MicroBlog network. Ruan
Jian Xue Bao/Journal of Software, 2014,25(12):2824-2836 (in Chinese with English abstract). http:// www.jos.org.cn/1000-9825/
4721.htm [doi: 10.13328/j.cnki.jos.004721]

[28] Chai BF, Jia CY, Yu J. Approaches of structure exploratory based on probabilistic models in massive networks. Ruan Jian Xue
Bao/Journal of Software, 2014,25(12):2753-2766 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/4722.htm
[doi: 10.13328/j.cnki.jos.004722]

[29] Liu SP, Yin J, Ouyang J, Huang Y, Yang XY. Topic mining from microblogs based on MB-HDP model. Chinese Journal of
Computers, 2015,38(7):1408-1419 (in Chinese with English abstract).

[30] Leibler RA, Kullback S. On information and sufficiency. Annals of Mathematical Statistics, 1951,22(1):79-86. [doi: 10.1214/aoms/
1177729694]

[31] Shen HW, Cheng XQ, Cai K, Hu MB. Detect overlapping and hierarchical community structure in networks. Physica A: Statistical
Mechanics and its Applications, 2009,388(8):1706—1712. [doi: 10.1016/j.physa.2008.12.021]

[32] Ahn YY, Bagrow JP, Lehmann S. Link communities reveal multiscale complexity in networks. Nature, 2010,466(7307):761-764.
[doi: 10.1038/nature09182]

© TEBREEEEIEDT  htp/ www. jos. org. cn



Mk E F A TFHAT AR A S HHE MR X Ik 261

M3 o 32525 Sk

[4] Ml K AT, 4 2, S i 0 52 2% W 4% SR 35 s 0 22 41,2009,20(1):54-66 http://www.jos.org.cn/1000-9825/3464.htm [doi: 10.
3724/SP.J.1001.2009.03464]

[51 MR 95, F K52, JH 0, 3% )5 58— Fh oA A0 0 A2 0 4 b IX ok BIUBE AR N ST vk - S ML 90 45 % Ji,2012,49(2):337-345.

[12] XA A AR 5, H BRI T A AL B A 2 1) T & A KR B A ML 24 41,2015,39(4):717-729. [doi: 10.11897/SP.J.1016.2016.
00717]

[17]  BUR, AR TR FE T4 X I 2 2 RUBE IR () B il 4 X R B 7 k. o T b K22 22 4,2014,43(3):464-469.

[18] A, 3 32, 1 Ak o 56 T 0 A 5 4 IR 1 0T OO SR 2 I % AL X R B VR A SEHLIE 9T 55 R JE,2014,51(3):559-569.

[19] 5=, bk, A i 25 T bR AL 48 1018 SO Bak ORI B 36 2%912,2014,40(10):2262-2275.

[20]  =E520 %, A R — R i 10 8 TS 4L X R IL Y Block B ECRESTVE. B 314K 2 3R,2015,41(2):362-375.

[21] 590 0 3 I8 T BEN LT E 10 X S OR BLSEVE ST 9T 5 K Ji2,2015,52(2):499-511.

[22] 292 A% R . R )38 RS4RI Link-Block 57 0 1F 2% 414,2016,52(2):363-380. http://www.jos.org.cn/1000-
9825/4810.htm [doi: 10.13328/j.cnki.jos.004810]

(23] JA/NT A8, 5K L R-C AL (R A I ) P 4 ORI 31 2% 31 ,2014,25(12):2808-2823. http:/www.jos.org.cn/1000-9825/
4720.htm [doi: 10.13328/j.cnki jos.004720]

[24] KRR, ANEERS, T RRIE.JE T MB-LDA B8 ) S 1 3 R4 3. - ST 9T 5 & Ji,2011,48(10):1795-1802.

[26] K ME A, B A MR A, 2 M 0, e WL EMTME B v 5 2 SR DG 1) & SR 4200 5 1 A SR 5 R Jig,2015,52(11):2517-2526.

[27] Az, TSR, 508, A T, A5 S A M 4 b (0 B AL B R I 4 R SRR B E 24 41,2014,25(12):2824-2836.  http://www . jos.org.
¢n/1000-9825/4721.htm [doi: 10.13328/j.cnki.jos.004721]

[28] YeAET5 BIRHE, T- 0 B T M 2R ASE 1Y 1) S [0 4 45 1y B 7 vk AR 2241, 2014,25(12):2753-2766. http://www.jos.org.cn/1000-
9825/4722.htm [doi: 10.13328/j.cnki.jos.004722]

[29] i /b i, By 45 WK BH A, 35 25, 4 08 500 2 T MIB-HDP B0 (140 1 5 045 41 T H S ML 232 3],2015,38(7): 1408—1419.

Xk E (1978 =), & i b & 2 i N1 &
A2 YRIITL,CCF b2y b, 1 S 5T A5 A
BRI, 5L Ak 9 4

FR%1963—), & M+, # % ,CCF w4
20 04, B ST A KR 4 A, Y 4%
L.

FE2(1981—), T, 1+ JFIf,CCF Eb4r
B, T BREGUAT R g B 4% kg AL, 2 U 4
[[NER

EFEFQ71I )W L R LA

i, 2 R A T AR Y, 0 2% B
ERVISN OSSR

EXAFE1968—), W ML i LA S
Uili,CCF i 24 4% b3, 32 BERF 5T 4038 A ok B
6, 2 B, 0 2% 245 ) 42 4

FH(1968 —), %, T+ #0921+ A4 T,

TSN P 5 A B A g
W S AT .

© PEBEERKCEIFR  htps/www. jos. org. cn




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [3600 3600]
  /PageSize [612.000 792.000]
>> setpagedevice


