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Abstract  The research on the topic evolution mining can obtain the topic information accurately
and completely at all topic episodes, which is able to help users understand the cause and effect as
well as the correlation and difference of news topic. Thus, it has a very important role in Web
News Search, Network Public Opinion Monitoring, Internet Incident Detection and Emergency
Management, etc. Owning to lacking the in-depth analysis of the dynamic evolution of topic
features over time in the existing work which only uses the mean generalization thought to extend
topic features in the evolution process incrementally, a large number of irrelevant topic information is
introduced into the current work. Meanwhile the low accuracy of the topic associated computation
produced by current work leads to the deviation phenomena of the topic evolution mining. Aiming
to deal with this issue, this paper first proposes a feature computation model of the topic-evolution-

oriented through introducing the evolution characteristics of the topic feature, and then on this
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basis, the article conducts the forward fusion and reverse filter under the existing topic-related

stories and newly arrived stories in order to fulfill the incremental expansion of topic information

and anti-noise processing. The experiment results show that this method improves the topic

association precision and solve the topic evolution deviation problem effectively.
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1. BEGIN

2. Bt 1
FOR each s; in story_set DO
/ /A A R A
ConstTopicModel(s;) ;
//FF K-means 5 B 5 £ 3 51 #4957 19 18 5 2%

KmeansCluster(story_set) ;

o NN O Ul o= W

FOR each new coming story s, in time slot 7 DO
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9. J/E SR B ARIE R T AR 0

10. 0<SimCompute(s, , T) ;

11. //HNW s S e T T

12. IF 0>>0\reshola

13. / /AR e B K 0 T R OG 1 B ) ik T

BT A R
14. ModelUpdate (T,s.);
15. /¥ s BN E B ARTE R T s 4 A
T_story_set
16. T_story_set<—AddtoTStorySet(s)) s
17. ELSE
18. /7 sV I A A T A 4 A
19. AddtoTopicSet(s)) ;
20. END IF
21. BBt 2

22, //RHM HAC R W R K EX A 5 B 5 il 8 4
O YT P 4 T AT 5 2K AR R TE R I AL A1)
S_Sequence

23.  S_Sequence<— HACCluster(T_story_set) ;

24. RETURN S_Sequence;

25. END

WK B A 2 B Bt AR L2 R R AR e
BARIFEL HIERN O T RS IR 0 A
A B B L FRATT R PR BE S J5 48 4% G JF LI
(Successively Merge) 8251 HAC 5 2% Jy i£0Y #
A T8 A 3 A Rl TR T R B 3K B T R DG SCRY
FIH ModelUpdate bR %00 C A 15 B RY 3E 1T 1
P70 ARG TR AR BTN LA B € REAE A 4 TR
(] B, T SCRY ) VSM R 7Ry =0, JRATT A T 48

) 4% 5% AH AL B (Cosine Similarity) 23 2 2k 344 W
AN TE A CSCRY) 1 R

A AL SR SR A 52 UG L 5 H BRI AR S Y
T I 0 e 5 B2 U — R 2K 1R L B KR AR
— U R A B B T R A HRGE R 51 0 4 R B T
IR i A 2l 25 T AL B

4 XBWERSHH

4.1 SLWHEHE

H T AR SCHR S % 7 A A A A SRR S PR g i T
ARG I 5 T R S AT 55, R FRAT] 23 )R
LDC(Linguistic Data Consortium)#& 4ty TDT3 &
ORI IC BT T TP 0 3k N BB 7 e A
TEORME O 52 30 B0 AR R AT SRR B e, Horp, TDTS i
B & TR B S Bk DL X VOA Mandarin
3ASHTIUE A 1998 4F 10 J] 2 1998 4 12 J] KA iy
12341 R SCH L NS B I S & R F
12 A 1 &8 T 34 A N AR /987 35 8, B4
TSR UE 2 /DS A 4 T AH G T HE L 3 A A
Foft 5~ 2 (A D 8 R Y L S B At B L ) LA e
G SORY {5 BB I 6 T 7). 3 Ll T VOA
Mandarin H {5 3= 41 X5 F R B A B, R X S04
AT AR 1935 5 A0 21 R FR AT S5 B>k ) 5153
i BT AR AL [ R 3817 i I S L 4R T PR AR O 4 A
0 S5 Y 2 36 R 4

30009. Anti-Doping Proposals

Seminal Event

an anti-doping agency.
WHERE: Lausanne. Switzerland
‘WHEN: 11/27/98

Topic Explication

‘WHAT: The International Olympic Committee adopts a package of drug sanctions. and announces the formation of

The I0C and 35 international sports federations adopted an agreement which precisely defines doping and imposes a
minimum two-year suspension for athletes using steroids or other major performance enhancing drugs. Athletes caught a
second time would be banned for life. On topic: Stories discussing the motivation for the new policy: adoption of the

policy: specific details of the package: reactions of athletes, officials. nations to the new policy. Stories discussing particular

Rule of Interpretation Rule 9: New Laws

More examples:  Yes. Brief.

athletes' drug use are not on topic unless they specifically relate to the new policy.

Related Articles: APW19981127.0499. APW19981202.1283

6 ik 3k 5 4

[l Bsf 3 D T B S M A 6 Bk P RE L FRATT N BT
TR RS LI TR© = ) s S ) e HR T
“SARS FAE7 PSR H AL 2 fE
B AR VT3 A B AR O 4 A R R
808 A o T AL A 2 i B a2k A 0 O R Kl SR AL

Ror A 4 R, X 2% B by 1 BURr I 2 Sk
TN I 4 A0 ALy 2 1Y DR i R LAE AN 2% e R

http://projects. ldc. upenn. edu/ TDT3/

http://news. sina. com. cn/zt/

http://index. news. sohu. com/zhuanti/news_index. php
http://news. qq. com/topic/feature. htm
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0t Gl LG 26 SCRD) B LT % 11T [) — 345 U
VEF 1 308 9024 % AL A i B A P [ I T
AR 3 s 22 A L UR ) B0 SR A e 2R AT
A IR B2 0 S0k K 3. e A H R AL A it

FHC G VIR B P R — A L A
A AE R 1 T REAE BL P o 7 S I 4 R A A R ORI
DRI T Xk A 00 5 9 AT B R P A B A B
FUSCIREE T B A2 4 5 0k 10 S B fE.

x4 TEHEABEESH

- SARS B H A 4 i YLIR AR 4 il
5
BHR LR JHE iR iR AR 1 11 B AR 5 11 BHR R J#5 1R,
SCHBC 1622 2188 1923 1189 3167 3999 2829 3613 8427 5024 1632 3918
il 5733 11355 9869 8574
4.2 FEWHLF 2 RPIKF PG MERE 3 e br B @ LR

Xof T R R I B , FATT R T 36 I AR v
AR W 5% B¢ (National Institute of Standards and
Technology, NIST) £ %t TDT 1T 4 % i i1 -3 bz
W BIAS I 48 3% A 4 Cuee (Detection Error Cost) 3f
PEAEREPERE. 7R S BRI R R AT AR A T A
— A5 BRI B ERACA Norm (Coo) R 3047 A 6] £
SE PR RE L #K.

(] Fof o ANHE R 7 A A 00 35 1 M i 5 DG BB 1
1B Oucrcrmine O BB A 3+ EZAYC R . TDT P4
o R FH RS I 5 5% A A il £k ] (Detection Error
Tradeof {. DET) ke 27 {6z 24 115 A 2 i OC 16K (3 fEL
AN [ 2t BT 7 AR ) 728 Ak e #e o B DU b B e A 0
R R R 7E BE S 1 52 56 D 0 b 3 AT 6 AT
DET X 52 46 45 R 247 RL 22 70 B

LG A o A0k i A A 47 9 SR Y S RE T A L BT ]
R Wei S5 A0S 0 D0 b o HEA T S5 50 PR 0. 3%
P THERE 25 15 R AL B B v A 41 R 4% 2H 5 T X
W, TR HERY FoE R R R R HERR R P A 19

iR
P =
Fh 97 0 S T 1 4R X EL I
T T I T A 4 0 145
Pk P2 7 . 00 R O W S0 X 4 B
R —
P P 7 0 B T W 4 % L
T T I 9 4 S A B B X 1 5
0 L O IR R A L
2X P, XR,
P.+R.

X T 55 2 L AL 42 9 45 5 1 3 L 9K 1) R
RO e I RO L 0 PR 3 5
S B ST AT VL. T L S S R
AT 2 952 5 6 O O ) 7
2 M TR TR 2 T 1 B
S 4 th 57 60 6 21 2 AT S 3 R T il
L W AT ok 2+ % T A 0 4 4 4 5
P FLAT R (T 5 57 3L

F. =

20LLAE TN 11 3 A ) L 44 s
GEEH, AHNENSE

B, EmzI AT, BRaEeE)LE: aEtrEhiRiL
2108,

B [
1 &37

2 EHERA
3 4.

4 BF

5 BHERE
6 HAt

7 20

8 SMEHHE
9 BHIH

001 FHRETREFR, RET2011F11 F16H oM 165 H & KM
TETEHHTH, —FfEc AR ERES—FrEaE 85

2011 HOl IE TR E W

e

BfEl: 2011511 B16 Ao 165 (UCTHS)

i HARKMTWET EMHFE

=il g LERE
e gt

BT 2L

2 43

& 7

4.3 XWigit

X A SR i A T A 2 G MR RE TR AT
W25k 3 A4 3 2 LT TDT3 4 4 Fn
TR A BURT 1R Y T AR I PE AL L T — &

TR OC T H AR A S A R S

T TR AR B 35 R Rl CRRT B A2 D Al DL R TR

T FURT R T R AL A2 i (2 2R 4D PR A

@  http://baike. baidu. com/
®@  http://zh. wikipedia. org/
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S P EAT BB T 6 Bld} b T7 5 ok BEAT A SR
T IRCREEN . B AT 2 ) R A T AL e U TF X IDF
AR TR R AL A8 T 1 My ciar ™ VTE M iay
At F ) AR IA] R R T Mg decas
BT AR AE TF X IDF 352 8 Y 1) 35 731 36 4k 42 4

BV Mg sciar—tompo ™" VTE Mpsciar—ronpo HE Bl E5IARY
AL ZEWR N 7 1 M. iay— tompo— aecas ~ 2 T LDA i8R
PR T RS0 A2 5 7 Mipa s DAL TR REE
I 4725 8 1 LI AL 1 Mppa L H MR 925 A L
% 5.

RS TEHBBEEST

S BT B 4 Z 5% ik
T ARG T A TDT3+ IR A% 8 Miigsciar s Migsciar—decay s Migscidaf—Tempo s Mifscidf—Tempo—decay
G A A PR A B — L T[] Mipsciar s Micysiar—decay s Mipsciar—Tempo s Migsciaf—Tempo—decay s MLDA —assoc s MELDA
TR AL 2 T AL AL AUHT ) Miyxiar s Migxiar—aecay s Mipxiar—tempo s Mipscidf—Tempo—decay s MLDA—assoc s MELDA

X HFRATTR A Nallapati 2 AW $ H (1 1 7] %2
U R ER R T B e DA PR o T A A TS R B EE 1Y L
B HARTF R I (8).

STM gucay (di s d;) =

1
sim{dsd;) X Tdo—ar D &

s FCR BT A SCRY B R] R R, A
[F) — 135 A () W] e R /N i — BR FE iR 8 TDT f
7% LA B A e SR B IR R AT R LA Sy A A
Ja& M 4 5 1 B AH B 53 5 A SRR EA T R LG

A s BT Mipa—wioe B35 Mppa B8 £ 25
X ik A A B 5T 5 DR T A O A I B A B T e R AT
HRXZ I AT LR S 5
4.4  LIGIEN
A4 1 T BRI S 56 DT

B AL T TDTS $d 5 XF A SCHE H 0 3
TR AR %) 58T P R A AE 8 1 My iy e
D) D = = R 53 B 3 M - X2 | ES ISR TN

Evaluation of Topic Detection Systems
T

T T T T |',_ T T T
— T
: i | T M, minNorm(C,,)=05918
80 I : Mo
i u M, minNorm(C,,)=0.4921
M, 3
A Vv, minNorm(C,, )=0.4942
60 b B —M,,
V¥ M, minNorm(C,,)=0.4755
M, 5
40 M, minNorm(C,,)=0.4545 ||
I T . N R pe Ra erformance
~
&
Eé 20 F
10}
5 -
2 -
l 1 1 1 i 1 1 1
05 1 2 5 10 20 40 60 80 90
R /%

Bl 8 T TDT3 ¥ 4 i i UK I 5 75V RE T

) DET ik 5.

A D A R A R SR e R R (Miss
Probability) filiZ ¥ 3 (False Alarm Probability) #
TR &5 5] . R DET fl 26 18 rp s 5 31 A8
P2 [R) 225 5 1 1 4082 B0 1 R 8 s T
RE. (A Ao 2 1 e /0N 9 A 00 R AR 3 — Ak 4
minNorm (Co.) 3 T X I R G2 1Y 5 10 Pk g, 2
PR T5 BRI vk ) FE 2R s, N 8 AT LE L AR
SCEE ) My iy feanre T30 LU AT ALY
FEARYERE (A1 s S5 /ARSI B A AR 4 iRt B Oy i
FOSERl F iR 200 T 23, 2% /NIRRT 4. 42%
Fo 40 Uk BT REAE 38 AR DR 2068 T R I 1) A AR

WA FRATTHE 4 Fhoirn ) & U R i B ) 1
A0 53 FF BELAR N & A B 10 P9 il BBORT 1 ¢ 18 20
IR A B0 A R AT SRR S I PRI A5 SR an & 9 .

Evaluation of Topic Detection Systems
T T T \ \

2 Mg
| A My minNorm(C,)=0.6714
M“/\(L’/I‘Hh\
B M, duyminNorm(C,, )=0.6207

80k

. minNorm(C,,)=0.6206
60F N

minNorm(C,,)=05973

weminNorm(C,,)=0.5782 ||

< 40 My fea
é """""" Rm:do;n Performance
]
o 201
10 -

5 1=

2 .

1 S i N i

05 1 2 5 10 20 40 60 80 90

R/
PO TR A L R ) K0 5 0 A D 5 0 O

Xt E TDT3 Bdfe 4 1 52 56 25 28 AT % B
S AR IR A L URT RS 4R B SR Pk RE AR AT B R
B BR T Miycar TR0 Fook 4 B 5 35 1 Foe /D A U
B BRACAN A G 4R rh L ZEBEARDN 4 0 2 1A I 1] i 2
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PEREAE B M. yocsar tompo J7 155 BT B8 A 25 P800 R AIE
9 Misysciar— ey T IRTEAMEVERE L UEAT T B 43 BT I
EE TS B Rl & 7 S G RN WP N S N Y G T SN £
AFI) 5 B 43l R (2011 4F 11 H ~2012 4 3 A 5
(2011 4F 12 A ~2012 4F 3 J1) . i w5 38 40 18 6 2
FEB ol DN TR e 2 G i U Y M S S 7
S ER FL ) B A A AN [ 3 AL B i) 3% 482 1) 4
TE r Y MR R ) TR 8 i ACEE L S T SRR R gL IR
U s FRATT A X T RS I AT 55 o o R i 3 1 B A AR oy
AR A 58 KA L R B A R AN R
AV AT EN AN A 10 T A 00 % bl S 50 5

Evaluation of Topic Detection Systems

B/
s 5

90

80 I
M., +b-+c+i minNorm(Cy)=0.5544
Random Performance

40 60 80

2|O
WAL/ Y
P10 AR I 462 5 A0 ) 49

90

3 ok 55 A0t BT % 2 I Y e R R AE L AN
JETE AL T LENE I My iar— jeanre COT0+D TTIEFET
3 P AR RFPE R My iy jearire CoHb+ e+ D TTIEAE
AR PERE L2 /T 10. 08 %6, [R) B B 9 A6 3 A 1 {E
25 () A LA B Ay AR %) B A R R Rk T ) 3 A T
18 AR UE T G TR A A AR AL T — T ) S B
44,2 TR S

FEATHRE 4 A ORI Tk 23 0 AR Ay 52 30 B 0 R
Xof T A Rl R SR 48D R AT 1 S s M RE TR
X T Mipa w7785 BATR A T 5 5000 SCH — R
ZHICE B a=50/T,p=0. 1, T HiF#%H . Gibbs
FFEZE AR EL N =300 1 X T Merpa T ¥ B T
FTAS 5 2210 390 5 R AL Y 2 B G2 A T T LAk
I3 UL KGR ORI R A R R AT TR
W25 5 o A [ B 3 I B U R A 0.5,
FARLEE BAE hy — 2. BAASE I 45 3k 6 Fin.

AHEF o AERT 6 FPXE LG 5 v AR SCHR A B T
R AIE T 78 8 5 R AL A2 4 O TR R iR U R AR
BA AR Bt fe. B SBr  ly TFRATT7E 35 R AR
AETT 53 A v 58 0 25 181 R AR A 3 28 R TR T A
fegi gt X TF X IDF A5 0 5 A 35 R Ak i 5 o i
FAXT M. fociar— tompo J7 5 FRATTBR T 51 AT A ORI %
SEACE LAME R T OB SCRY Y 5 e A 285 AR AL
=, R LA 5 A I AT M O HLB IR R A
TG AR A] ZEp - B ROR. AN s Mipa oo JTIETE
e R PERE b B AN E P A X I ) A H N

R6 BFEMEXREITUER

SARS $fF PO E Hol R [ R i

Rk P, R, F, P, R, F, P, R, F, P, R, F,
M iar 0.64  0.63 0.63 0.61 0. 65 0.63 0.58  0.62  0.60 0.62  0.64 0.63
M idf — decay 0.69  0.76 0.72 0. 64 0. 64 0. 64 0.58  0.62  0.60 0.62  0.62 0. 62
M, 5 i — Tempo 0.66  0.67 0. 66 0. 66 0.67  0.66 0. 69 0.72  0.70 0.75 0.72 0.73
M,y sciap— Tempo—decay  0-69  0.75 0.72 0.65 0.58  0.61 0.70  0.65 0. 67 0.76  0.77 0.76
MDA —asso 0.58  0.64  0.61 0.71 0. 69 0.70 0.67  0.66  0.66 0.69  0.68 0. 68
MEgLpa 0.62  0.64  0.63 0. 69 0. 69 0. 69 0. 65 0.62  0.63 0.64  0.63 0. 63
My x idf = eature 0.73  0.75 0. 74 0.71 0. 69 0.70 0.70  0.72  0.71 0.77  0.76 0.76

R SR L J e BT IR 7 o 0 A KR SRR R
B A LB T B 10 Meoa 7535 W iy AL AKX
SR R 88 A A I [8] 44 S 7 (9 355 ek (] S B0 35
JL PN 25 5 I ] R SRS 7 2R R R RE TS W T B S 42
i 45

R b — /NIRRT SR rp i S A R T
T RGN P RE 11 52 W) o AT A A S 0 B S0 X Y b 7
AR THE BRI BEAT 1) bE SE 5 B R A0 A ]
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HT T3 AU AL 14 3 AN T 7 3 R i A v X
B A SCRE & A 14 O e Ak 2 A7 BCER 5 AL L A7 2 il
T AR B ORI B 8 SR AL
IR AR A A B R B IR T S B AR A S g A R
BEAT 7 LR A T ABURG I F pl 08 B 8] 3 22 H G 56
F1 SCR S IR A 15 1T 5 B0 RE T Ik 114 1) AL
40403 TR ALAZ A 5L B P

T AT LR DI A 24k T A A 4 T 3 A 5
P IO FH AR 0 A A S 3 B R AR R e 4R K

P, BP“SARS F 447 B a2 7 A H O R 4
FHCH A 12 DL H AR G O TR
RO HRBE 2 A BARLEH 2 HEBdEh TR
T A FE I L AFTE B RS OCHE I H
i [) 325 5 /0N o LA L A W vz 1 B[] B 5 o DAL T A X
551 2R X B vk e o Bk R

TR T AT ASCEIELASE 1 ABEE L
XF 01 527 F 5 R A4 B S I 4 R

7T BEENIHETRUEZEEIEER

AL B BERR R i Ji) 3 el LR il 10 A AE 1)
E (2008. 5, 2008. 5) 5677 DO HBRE VR KL ) e IR R VRIS A 12 B R R
E; (2008. 6, 2008. 6) 3179 DO AR A F S48 VR BRI VBUR 5T A 25 L 5 4 Bl L IR BUHR
E; (2008. 7, 2008. 10) 1135 F, W R CER BN VR B PR R N R R EE
E, (2008.11, 2008.11) 340 PR GERE R UCE A R AR By SRR e L LRI BT 2
Es (2008. 12, 2009. 2) 795 N BN BURE BT B0 O B e | B O B U R X
Es (2009. 3, 2009. 4) 71 24 3t UG Hb R ok R UE DR IR £l B U] AR
E; (2009. 5, 2009. 5) 158 T EREE A B IR SO B AR A B AR e R

AR AT DL ik e A2 I R B A
—E WA BRI H 5 NSRRI R B — 2 A
RGP A TR LKL 78511
B I B AT 55 5 T 1 9 A D 96 R s
M7 HZ 11 A BEE W RS TR G A
JIE R R i B BEATR O B 22 1 I 9 e BB R 0 SR S
UL s B 2009 4FF 19 1) Bk . A A D B IT 46
SRTE L 5 9 T A R 5t T AR — R AR
A BRI . 2009 4F 5 H 4 3 AR 4 H AR 2 il &
SRR R AT T TS T 2% N B T AL A B B
(9 HFAE.

BRSO B2 2 HBR S - AR A SCRE 1 52
B4R 50 H 7 3k HEAT T R BRI 25 R
8 IR,

RS “HREFFH S5IHREFY
RBAEESRLEZEITNER

ik AL F il VLI 2 il
P. R F. P. R F,
M ias 0.52 0.51 0.5150 0.56 0.52 0.5393

My iar—decay 0.53 0.55 0.5398 0.58 0.57 0.5750
M fsciaf—Tempo 0.52 0.59 0.5528 0.62 0.59 0.6046
M, s iaf—Tempo—decay 0.58 0.56  0.5698 0.62 0.59 0.6046
M_ipA —assoc 0.42 0.51 0.4606 0.63 0.61 0.6198
Mgrpa 0.49 0.52 0.5046 0.58 0.62 0.5993

My sciar— feature 0.64 0.62 0.6298 0.65 0.62 0.6346

X HL B AZ AR J5 35 A 5 — 2 B UG T AT 55 P AR
TR T 4. 40 1 8 R B9 T S Y 0t 47
AR H 53 T 7 3 AR o A v U R SR D R

AT R 2 8 53K 6 MRl b AT LA ES
s H TG S SR B S R L S AR AZ AR B R
TEVERE BT BB A W] T R EUA SO MR R AR T
i HE T AR B2 T 10 R U T de VR N 25 2R 1]
TG AL AN ALY T LA G5 U L B A JOR B 1Y
TR B A A AU A SRS I (] 5 AR
Rt ZR Y Mg ociar—tompo T3 35T Mpotiar—tempo—aecas 7
V5 S JCVE R TR U RS I 320 J2 T R P A B B A R
B B ) SR IR A v e

() BRF o b ] 0 7 3 A A 2o A R S B A Y 3
SR FAT A 2 9 5505 Bk T 4 50 TF X IDF 4
TR Mg sciar FTIERN My siag—aeeay TTEAEEN X B A ¥
AR TN (1 5 A i o A P FL A 8 ) I R s 4k
AL PRAE Ty i — 2D 4R 042 R B R TR O R R B B
I AR G RE.

BEAT  H A 2 e 5 L0 A e A I
[] 5 3 S b B B R IRAE Mipa oo J7 55 Mproa 77
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BO™ FE G AR I 2 iR fd 8 o A 2 R
TR R d T LDA R 2 i 3 100 % 7 8 % R
A RLTE 5 A e S BUR 7 A — S T L
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UE TR 22 4 BRGS0 AR Y TG R S
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PREARPERE. HAM TCIB SR Mipa e JT 125 Mpoa J5
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Background

The research on topic evolution mining, as an advanced
text mining technology. has a very important role in Web
News Search, Network Public Opinion Monitoring, Internet
Incident Detection and Emergency Management, etc.
However. nowadays topic evolution mining is faced with a
major challenge, the low accuracy of the topic associated
computation, which leads to the deviation phenomena of the
topic evolution mining.

This paper analyzes this challenge, and surveys the
relevant research work that aimed to address the challenge.
And then this paper proposes a topic evolution mining algo-
rithm of news text based on feature evolving, which improves

the topic association precision and solve the topic evolution

deviation problem effectively.
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