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Topic Summarization of Microblog Events Based on Retweeting Graph

Zhao Bin,Ji Genlin,Qu Weiguang,Gu Yanhui
(School of Computer Science and Technology , Nanjing Normal University , Nanjing 210023 , China)

Abstract: Auto summarization is an important research field towards topic extraction in natural language processing.
Traditional researches are proposed to generate summaries of long-text corpus,such as news,web documents and blogs,
but seldom focus on topic summarization of a short-text corpus like microblogs. In this paper,we propose a topic-oriented
partitioning method towards microblog retweeting graphs, and utilize LDA to generate topic summaries of hot events.
Finally,we present the visualization graphs of topic summaries remarkably emphasizing the insight behind the evolving
events.

Key words : topic summarization , microblog, visualization

TR YT AT A ESE M- B RE T LA A A0 sl A 00 R L 0 S 4 R 2 4 W mT LI Rl
FUHEAT AR I SR RIAE R B AL A 8 B . AR AR SR BRI, A ) AR T T
P ZRYTETEAL, HP B 5 SO W (5 B R A # MGG R YR R A AR 2 48 P A
W 52 5108, BFRAN AU AZTE [ B Y], FEREH T FRrE R e, A AN RGE 1 & W APTFe 2
IERRAGTE AL, ERRARTERT- & EAREAIE B L A E 2 B i S S 2H 1. DRI, R i
SR RO X T A o 2 By i) B e A ] A 2 DGR 22 07 TR AT A B AR .

PACEAE SRAIE 5 T 22 AF 45 JEL A0 [ IR, A (575 P v s Y 50 P S 8 I A e 7 LA g R 1 ol
B AR B LA O 100 A L R D R AT 5 R e D 1Y) T A

BEA AR A PR S | 22 AR S TF IR IF 584k 2 AR IR RO 22 )5 . SCHR [ 1 ] WF 50 1 2 1) 3= A
(Topic Summarization ) £ A | I B TEIE HH AR ASA QM Ta] T0T , 2 1 0 4560 15 4 3 1k 1) 1 A e koA oK
FIB FHUFE . ST 2 1 AL S8 Y BEAR R oAt 2 I 145 1, 25 B P D03, R TR TR I A9 2
RO Ty e B ELA AR AR 0 HAE PR EAR (0] B A B AMAE R N 255 2., DA A BER PR 2. SOk [ 3 AR
B IR PE BOF L R R, BB O HE R AL T A RS P 2 DR 8 Hh A TPe bR SOt R Rl
XPES AT R 2R 5 2R A Maximal Marginal Relevance( MMR) A1 Rating & Length ( RL) HE7 515 & 8L
FRFEVETFIS. SCHR[ 4 TS Twitter H A 15 B 2 A1 R, £t LASEAA (Entity ) 2 HC T 1) 3280 45 22 5 125 SC

Y fm B #2013 -08-10.
BEEWB VLI AR A AR IS (13KIB520014) (VLR FARL2 464 (BK2011005) | [ 5K A AARH# 642 (61272221) (LIRAE #H AL

4 (12YYA002).
BB R A RO, T PRI 52 1 B2 iR K0 . E-mail : zhaobin@ njnu. edu. cn




B, A R TR R P S SR R 1k

K0S THE ST Twitter b N SCHEE AT A1, S AR P 938 B0 S A L P s 1 BT S A 24
BT SCR AR 8. R A ] IR 9 O T AR Feg b, SCiik [ 6 1B IR S B T — 452 B T Ak
FISCAR AT T TIARA , SR FH AT AL AR 3 KRR SRS & h i 85 2.

CA BB LI SCA FE HAR R H AR TE S AR B 7 bk 35 B SR, e — A B
FLRE AR ZE MR A, SO P il i 5 R B T XS S5 RS e, 365k F B BRI, 7% R ALk
FAY B 422 G 2 0 S AT 8 TR0 1 2 R DG B 8 %) S M VR FH . AR SRS AR 208 110 7 2 7 B TR) I A TR 1
SE DI, T B %A . R, el e = R T (T SR 127 B P e AT R R .

ARSCHE SRR T BRI R ST , 200k AL BRAL S R T B SO RS & e RIE LS
4546 LDA J7 i R 8 43 S SR8 i 2 s R 43, SR R T AL 7 vk R R 2 i 225 BLAE P &8 Bop
BRI L.

1 B 55% b

R TR ) R Bk AR SO DL S SRR A R SR X 42, (AR IR G APT, SE it
F R AN LS AR TR S BT A AR T AR SR S S I B AR (GMM) iz B BE 1 7 253 980 4%
i, 99 452 £ 2 5 H 7 R 23 156 Mg R .

R TSR A — AT T i, A SO R 7E T B SR B TP AT S W TS 1 St

Bl JERT GMM Bl b A TR BE RO 0 40 A, I G 11 36% MY BOR B 33 20 4, S i i 2.
19% BB EOR T 120 7.l 0 B i 40 Tk Db 4 8 o i ) F2 A0 8, DAL R i e i Ak 2
i SRR Bl B (ER G R AR R R B TR 2 R T P e IS R B B, e 609% 1Y
FIER T FAFHE P A & —IR R P B RS S THE B AR B KR, (E AR 5 F e e A 3% 1)
TR B3 R T e kR (BR A R — 2 4R S i B R AR &) RIS 5 TR P e 1T L, 17 % 19 % Rk 1Al
B E 10 Sl B L AT S RS TR E . 1 4 SRR T L HRE I R R B GG O, Hod 919 BB
KIERT RIS 1 K.

100 100
80| 80|
% 60 | E 60
S 40 S 40
N S
20| 20
0 1 1 I — T — 1 ] 0
0~20 21~40 41~60 61~80 81~100 101~120 121~140 1 2 3 4 5 6 7 8 9 10>10
Tweet length Retweeting number per user
E1 RiEKESHE B2 WMEARSHE
Fig.1 Tweet length distribution Fig.2 Weibo user distribution
100 - 100
8 80| 3 80|
2 2
2 60 2 60
E 40 § 40
Gy L b~ L
e 20 ° 20
IS IS
0 0 T e P — I
1 2~6  7~10 11~14 15~18 19~22 23~26 27~30 31~34 35-~38 1 2 3 4 5 6
Retweeting number of source retweets Time interval/d
3 HERREASHE B4 HERHMEXNNEEESRE
Fig.3 Retweeting distribution Fig.4 Duration distribution of

retweeting clusters

X GMM Hdla 2 A Ge it nl LUK BL, B SRR & AL ik, P 2 5 ELE K, B S
5 P ECRARTE S P BCP He R (R STRR AT B LR BT LA, SRR P 2 5 R A O
TR N R ZEATF TR G2,



R K224 ( A SRBHARR) 9537 B 1 12014 4F)

2 PRIARGCR R O TR S A Y
B AP LR R LT 4 WL

(1) BRI AR A T X T T 5, M ,;ﬂ@*r P B
PO FE RO S (R R ) t

(2) B3 . 5 Je3 BEATE P8 B, 30 A7 VP38 R ) 1
[ BRI 2 A0 BT LA T AL 8 AL 6 0 P B A7 e 2 .
FIKIL I B AR A —| /e"a}

(3) FREFR I 2R A S BT 5 (0 LDA) A3 8 /8 s | nm
FH. o isisieesoseatensuniiie ;

(4) AT R AT AL B T7 ¥k, 26 T TR s 320 ES WHERmEREsnE
ﬁ%ﬁ %% % E?F? 7/% Eij] LJF E"J /}5 ’f t Fig.5 Framework of microblog topic

3 FETRORRARMNIERHRET Tk

3.1 [EREHEIR

WL B WE G(V,E) V2 ids e R E B E S, V="{v,,0,, v, | ,ERFERERRNES E=
le;lv,e Vv, eVl e, AT, RV o, 5K T v, HIREE T ZE G MiE8R 5 H={H,|H,C
G\ U V(H)=V ,H ¥R IIEE T H, FR

BT VR 3 RO SR A DR ) [P S , B 4 RS 32 R B0 e i BT G BV B4
BRI 5y H, fieJamad b B H, Az B ) 32 R L.
3.2 HERAEWREREZX

AR SCH H 1 3 R S R T IO A e O ZR 1Y, ELI SR FH IR 1 o R G B2 11 ( APT) WAL 4R 1Y)
THE AR R CR AAE 140 PRI SCR i@/ /7 bRid 23R8 T R R. B, T 2RI
RSN AR AT ReHbAIK 52 AT 1) e R AR

e RS TR I

WA ERES YV

Bk U RO RER E

(1) X T4 E W v, H S AT o, 17458 2 V0RE. WERDCECALE, MR o, 5672 T v, BDES N
e, B E .

(2) AR AT 52 VT ECA RS, W AT A% R DE e iy 75 =K. U o, b/ /7 bRid Z 5 B3R 4, 5 HoAth
AR L AR PR 3 DEIE , 1 DCPC SCA K B R K A o, SRR v, B 1 o, BRI €, 3 £ 1.

T B UL, B T AR 9 07 X e T T Mg ) 43 04 7 R 540, DRT, h T DR UE BT A A A 1
B B PR BB AR T AR — 2R G TG VC BE NP2 S s R e & B W0 e e & .
3.3 ETHEAXZNETIRI

LDA J& AR 5 T, F 2002 48 i U 7L AR SOR FZ 7 35 42 BT 800 32 R 2.
A S A FE AT DR SR TR I AR R A3 A . AR R R TME SR K | R I TR A 3 2 3 A T
REMERGET. [FIAE SO B AR S T DA SR O S AR 38 4 A | A DG 3 T FRARE 3 el R 3/ VRS K
FEUIZ R A T e Al T ) o] REME AR SR T LDA 18 7 3k R g SR it A i B e 1y o, = (1, 0t
ot (< <n) SRR A o, 76 1 8505, HoA% B AR R B/ NHES ) 45 3] 3 8 ) 42 i
T 2 FE R M A T 2.

AR SCAB R e 2 TR HP A 08 118 2 e i e JE T R 1) A DX 3 ) T B i . e e ] = A R
AL B8 BET IR & O REER E, e A5 2145 B 32805 43 199 72300 43 32, BVEERE % 16 G 1 H R4y

P TR AR A B e AR 5 AN A, BRI T (v S P AL R T B BB A . AR SO AN B2 41 % 3
AP PEATARRURE T T2 X LDA J7 i A5 i) 0 80 ) e 2 E A TRR (DU o

FRAE AR AT .



B, A R T R P R R SRR R 1

B R R B G, S SRR TSR 4 S Ak, AHBLEE R 05
g U4y H R 3

()E'=0;

(2)for v, e Vdo |

(3) RAILDA i85 v, B EMBNEL ¢,= (1 00, 510) 5

(4) I e, AR kAT R AR €= (1,0 1) 5
(5)1

(6)fore; e £ do {

(7) if Sim(#],£))>6 then //HAUETFE;

(8)  E'=E'Ule,|

91

(10) M4l B/ BB, 133 G i1 ERR1 ) s

(11) RS LDA $FAHGAS H, AR .

4 Se4

T WFGE 26 27 B H M (hitp://www. F1 CBELERE EHANITHEES
baike. com/wiki /J?‘B 5'% 73% ) E"J i Eﬂﬁﬁﬁ% ﬁ‘ X"J' GMM Table 1 A snapshot of topic summaries on GMM event
KRR LDA 485 T SR p 3 A L i R %

A GG HRAT B — B, g 1 R R D ! A

A 195 5 T LR A A P 1 T B A L AR ; 56 R 0L e
M — P R M A, F P EE R Bitie b B 4 B R 5T 5% R

WO SRR L. (R, B3R D5 50k JR s Y R0
TEAGEAL R R T R EAS SCRT AR O ik, A o
GMM Hdlafe rh ik th — > A 95 B i ie K
7%, P 6 FiR.

S o A ) KON 10, 3 T o
R B I R AR B KA T 5 402 S
TR AR X ARBLEE R Jaccard ARBLEE A BURL I
FRHHERSOR. BT RN 0. 16 BFe K .
K808 8 S AR sk B 0. 15 #Y%% A 1 il »
IIROR. LA B, BIR R 3 SSORAE e e Tl B A .
B, E T ARZER, & 2B PRI H6 WHRZRNRAXRE
YT, Fﬁ‘ L) 7116 ng é—%é‘z Fi% @gﬁ T@ 35 EL'ﬁj;H {u ,@ IEIL: Nl Fig.6 A microblog retweeting graph of GMM event
.

4.

B7 REEMERA0.157 WA KRER B8 RIXEMENA0.15 WREKREE
Fig.7 Retweeting graph where the cosine threshold is 0. 157 Fig.8 Retweeting graph where the cosine threshold is 0. 15



R K224 ( A SRBHARR) 9537 B 1 12014 4F)

5

SR FH BE B A= Fi o 18 3847 22 R 3 R A8 9 ~ P 11 .

e
.

B

o

°
o C
B9 Jaccard HHINEHE N 0.8 HFELEEZEE 10 Jaccard HHUELEREH 0.7 WEXEEZE
Fig.9 Retweeting graph where the Jaccard Fig.10 Retweeting graph where the Jaccard
coefficient threshold is 0.8 coefficient threshold is 0.7

. K9 ~11 7, Jaccard FHRLEE B{EHCAH 0.7
: TR ROR AR, 43 ABC = AN TR R I,
2 A T R R X A SR 3
F O

*2 BE7HEIATFEMNEERE

Table 2 Topic summaries of connected components in Fig.7

IrIX EXPS !
A AN e S SN LIP3
B FhIEES OB BT ok
o ¥ ik

11 Jaccard H2{XEHEN 0.6 HEEREE
Fig.11 Retweeting graph where the Jaccard coefficient threshold is 0.6

%HiE
AR BRI A R ) SR 7 . R RIS AN ) | AR SCOGTE ik T 4 OC A% IRT AR i ol

SO R 2Tk DL SRS SMLTE F R R o BT X 4, 2R I LDA J5 35 26 v 8 14 F2 A3 g

=
=,

feJe R AT AL I 7 SRS R DL T A RCR BEAT HUA. SERRAE SRAUE I 1 AR SO H 2 5% A D /Y

R BT AR S S R A P A R R AT

[4]

[5]

[6]

(7]

[ &% 30K ]
Hu M,Sun A,Lim E. Comments-oriented blog summarization by sentence extraction| C]//Proceedings of the Sixteenth ACM
Conference on Information and Knowledge Management( CIKM’07 ). Lishon,2007 ;901 -904.
Gao W,Li P,Darwish K. Joint topic modeling for event summarization across news and social media streams[ C]//21st ACM
International Conference on Information and Knowledge Management( CIKM’ 12). Maui,2012:1 173-1 182.
Ma Z, Sun A, Yuan Q, et al. Topic-driven reader comments summarization [ C]//21st ACM International Conference on
Information and Knowledge Management( CIKM’ 12) . Maui, 2012 ;265-274.
Meng X, Wei F,Liu X,et al. Entity-centric topic-oriented opinion summarization in Twitter[ C]//The 18th ACM SIGKDD In-
ternational Conference on Knowledge Discovery and Data Mining( KDD’ 12). Beijing,2012:379-387.
Chang Y, Wang X, Mei Q, et al. Towards Twitter context summarization with user influence models [ C ]//6th ACM
International Conference on Web Search and Data Mining( WSDM’ 13) . Rome ,2013;527-536.
Liu S,Zhou M X,Pan S, et al. Interactive, topic-based visual text summarization and analysis[ C ]//Proceedings of the 18th
ACM Conference on Information and Knowledge Management( CIKM’09 ). Hong Kong,2009 :543-552.
Blei D,Ng A,Jordan M. Latent dirichlet allocation[ J]. Journal of Machine Learning Res,2003,3(5) :993-1022.

[ BRI 0]



