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A Study on Topic Model for Topic Tracking in Time Series Documents
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There are some topic models for tracking topic evolution in time series documents such as news or blog articles.
In these articles, topic can die, be born, merge, or split at any time. Though several topic models can model some of
these evolution of topics, death, birth, merger, and split, none of them can model everything because they assume
that the number of topics is fixed at any time or each topic depends on only the previous one. In this paper, we

propose the topic model that allows flexible number of topics and considers dependence to multiple topics.
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1. z ~ CRP(y)
2. ox|G~G
3. fori=1,...,n, x; ~p(x|p:,)
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1. z ~ CRP()
2. ¢,k ~Dirichlet(f)
3. ford=1,..,D, fori=1,.., Ny g4,

® w; q,; ~Multinomial(¢., ,)

ZOETIVCH, P OITT — X120 U T HBIMICHEE
aha.



The 28th Annual Conference of the Japanese Society for Artificial Intelligence, 201/

1000

900
800 ’ I
I 1 [

JEERmaN

J\(

~o=DPM

<DPM
—REETI

R’R=ITLFL T4

600 -

N

500

—

400

2: BFANCIBIT H/3—=T L X T ¢ DY) L IEERZE

REEF LT, @O My 7 MOKGFERIREZET 57
®IZ, DPM T8 D HFEDAT ¢ 73, —RZIFIO Py 2
DHFENTT {dr—1,1} iy DEBSERENA N—I8F A=K
LY, UFOF 4 U7 Lptinb AR END L HET 5.

Gt ~ DiTiChlet(Z Bk Ge—1.7) (1)

k!

T B 1, BEEILIZBITA MY YT kO, —KElRTD

My T K ~OEFEZRLTEY, Bipw >0ThHD. =
NRKREVZE Py 7 K ~DIERFERENT & Z2 R LT
B. Fl b 1, BEEIt— ISR D FE Y2 K OHESY
MOWEMTHD. MYy 7 DIRTFE By 36 L OHEESAG
DHETEN Gy g 1%, BERHEM 7T X2E[NDZ &
THRHEET D ENTE D,

RTT /L EFARRIC DPM ZBRINCHER LIZET L E L
T, continuous Dirichlet Process Mixuture (cDPM)[Si 13]
N 5. cDPM TiX, At 2B My 7%, —RAET
D&HD—>D Ny ZIUEIFT 50>, &5 WITRFRICKFEE T
WAEREND Z ERELTWA, —BLIRTD b By 7 ITIKTF
T A, TOWREEITEREEEZ V L LT VB THALND.
BEET /Y, —BHAROEED by 7 ~DIRFEEZE LT
BY, IPOZFNENAD Yy 7 ~OEFEITEEIC L >THE)
MICHEESND &V D) HETRRS.

ES

EBEO =2 —AFFEMGE LT, BETFIEOMERZ
1To7z. KFEBRTIZ, ==2—AH% A+ 'YOMIURI ONLINE
(FEFRHME) ) TR 5 2013 4512 A 26 A5 201441 A 4
HETD 669 D =a—AFxE A=, ail#ie LT, 2
o= a— AFRFRELERERMNT L AT 2L, Sbi
HIBEIELAS 5 [l D BEE & stop words & B Y FRU -,

3.1 NR—FLFLT 4 £RVEHE

ReT LT 4 T, REEFLOMREEIERET L
LHBGHI Lz, =T L% ST 1, ST A O
SHOWHNDIEETHY, FEICK>THONIZET AN, 7
A RF =4 Dionty & ENET PRI S 0% £

3.

. 1
perplexity = e:rp(—ﬁ zd: logp(wd)) (2)
ZIZTC, NETA T —ZPOLEHEETHY, wq lEXEd
WEENDRHETHD. =T X T 4 BMRENITE, T
NDO TR SN EEZRLTND.

12/26 12/27 12/28
( ex ) ( ex )

ZSEE ZSEE

B4 i
HEHILBE HE

= WEHIBIE
& B
hE &1 MEH S
hi EESE HEE
#E EAF ki
BAF L HESE
Ll B4 )

RAEEH &
B8 RE AL

HE RAEEH
EES B&
By i
AR e
HE AR
i #E
b *E

3: WEMHESEICET 2 Py 7 & ORFHIFE R

e 2 0EkE 718 LTIE, DPM & cDPM 25, %
ETNONT A—HE, [Si13] #5BiIcy=1, =05,L
7o —HZEEFEOEA E L, FRZNCET 530EO 90% %%
B, Y 10% 27 AT =X L LTR—=TF VX7 1
OREHBIZHNE. iz 10 TV IKL, X—7L X7 4
DFHETIME T2, W 218, HEAICB T AEET L
D= LR T ¢ OEHEEEEFREAZRT. K2 X0, X
LA E DA TIRET T NV OMRENERE T L & TR
ZEBRLNDL. ZOZENPLREETMIIEY, EHO MYy
DK FEEERTHZ LT, —a—ALHETD Ny 7 D
MFEEZ L VEUICET L TETND LN 5.

3.2 FEvYIDOEMREEDEN

M 312, #RETTF ML - THEE SN EEMESEICHE
TEHHEE T ORBEERT. KICBWT, RANMKFED 20
PLEHDLEITRLTEY, FRWEERFENRE N &
ZRLTWS. Blo b ey 7 3EEMHESEIC T 2 S0
R, FRNIZEEAOITEIRE 21T 5 hE vy 7 ThH D L
Ezbh5. 12 H 28 BIZIZZNH 25D MYy 7 BfES L
SRR L T BRERMEZ B TWS. FEEE, 28 HICIE
EEMESEICET 2 RFIIL R o TV

4. BnHYIc

AR TIL, RRIICEROFEEL BT 572012, #EHD
M7 ~DIRFEEBEE LRI Ny VBTV EREL
2. FEEO=a— AT HWZERICLY, EBTT AN
KDOET VLY BEENZ My 7 OREBEEZET MMETE, £
Za—ARFHOFEEOBH N FEETHD Z LB LT

e P

[Antoniak 74] Antoniak.: Mixtures of Dirichlet Processes
with Applications to Bayesian Nonparametric Prob-
lems, The Annals of Statistics, Vol.2, NO.6, 1974

[Blei 06] Blei, D.M. and John D. Lafferty.: Dynamic topic
models, Proc. of ICML’06, p. 113-120, 2006

[Si13] Si, J et al.: Exploiting Topic Based Twitter Senti-
ment for Stock Prediction, ACL’13, 2013.



