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1. Distance Dependent Chinese Restaurant Processes
2. Latent Dirichlet Allocation

3. Retrospective Event Detection
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3. Hierarchical

4. Partitioning Based
5. Density Based

6. Grid based
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1. Hierarchical Dirichlet Processes

2. Chinese Restaurant Processes
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1. Coherence
2. Log Conditional Probability

1. Input: Tweets(T), ¢ ={D(),a,w", w',w",w'}
2. Output: topic (cluster) number of each tweet
3. Initialization:

4 N=|1|.

5. o = mean of similarity matrix

6 iterations = Number of program iterations
7 Initialize clusters

8. for k=1 to iterations do

9 for each ¢, €T do

10. remove link of ¢,

1. for each ¢, €T, p, ;= calculate the probability

linking ¢, to ¢, (Eq. (4))
12. ¢; = randomly choose a tweet with probability P

13. link ¢ to t:

14.  end for

15.  Recalculate the topics (clusters) from links

16. L =calculate LCP for this clustering in this iteration
Update o

17. end for

18. Select the topics (clustering) with maximum LCP (L)
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2. Python

3. Natural Language Toolkit
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5. Marginal Likelihood

6. Interpretability



YA ull.wuo) & D)L»f: MY LJL» ‘)lef (ewdige T ‘u‘))l ))wlf (AR g (B (oW A puld YAY

ool Glacalid (oS 5 oyl ¥ Jyo

o Sloj daly cups 0iiS Jluo,| bl oy i SaS Js daly eyl ESRT LCP
) .
") () S yuto ) " (L=

\ 0 7 N <A -0
Y 4 N 4 A =Y ¥Y
y 0 N h% A -Y,00
A 5 Ve /; A -vEs
o e 5 e A -V
5 Id A A A =Y ¥o
\ 4 4 ld 4 =YA
A 0 <A A Y -Y ¥V

Ab Gisled ¥ Jada 53 oadanods

i g 21y Jabod £-£

awlie LDA 5 k-means gy o L 1) oolgidn gy b
@ 5 3980 ol Jlu (29550 s Jde ln LDA mlodses
oA g )3 b 3aid i1 )5 a5 Wb (alagby) S (Su Olgis
ey cxl 2 F] g [8] sgiee 033 S8 2Lyl )50 (2l3) 9 £9590
ol 3 pttenl a2 b S I glasgare Cygo 4 ggdse o
9 sn 0303 JanaSS (S99 & Sy g 398 03 (LIS g9S9e
Coonl da > & dagi b jlael oy slyld o] odias i clolS” oS
LDA 5 jisu (pypte -dabl o gadge OT odimd Sy wlels
oobol g &S conl gadge b 4 Caws OldS Coenl axyd o
D9 g0 oy GlolS oolisyn

SAade (o9 fadge pacdi 5 & (pl 4 dog b rnen
380 sbghyy 5l S ols 4 kemeans by, o a3l
sl AL g [V] e Clas & ggoge paseds gy sluadys
@ ladgl bl bl ogy cpl )3 ealen,S ookl o 51 lo)l8 b))
24 LS bl 03 LB § 995 00 (s ados Sy Olgis
gl LIS (s b9y (il 3 29800 03 panass STy ool 1 S5
sl 3555 s (vt S )3 g Cenl pl

bS5l (S gl @ bews on cald (odloddy by 5
I o ol & ol ey bl ol 4 gy ol ot
550 LS elanl aSs cleMbl l osel cuns @ slacalus
Jools calus dusbro ;3 (6 i daupe «Cuwl ol odlitwl acwls
Lol 033,85

L LCP jlne ool 2 lasbg) (o9d90 plomas! gl & Joio 5
&S cpl 4 deg b cpiomen (ol o ol lis L @glate jlade duw
swd Cyao 4 LL LDA g k-means o) 90 0 bggdge dlia
oA iyl ey | sloggge da L]y (o) 93 cnl b edigd olais
Sl bgasss dliss 5.8 pons &S (pl 4 dogi b oS o0 |yn] glite
v e cpl 3 Sles cp it 4 (alstod sl St (09 93 0
92 3l oledy b9y WS (o odalie B Jodo 53 &5 5k (len
3fdes iy L cglite Jlade aw o 4 drgi b awglie )00 b
Al s

Sgex 0
FodiuS SosS (o amg S ) 3290 Jl3] &5 Hob lan

el gy sl eyl oluil ¥ Jgi>

Slodgi sl g9 Febly jlaie
ilo (pSike

chle g5 a )

(s Cals
el S caldd Sy calus (i w' o
S o 048 Jloyl b we o
SS s cals 59 W/ N
S pide Siia cald 39 w <A

a0 JSS 50 Ll a4 )S G\l el o cloin] slacwalis
el o plool W] cglice algl jlade gy 4 dsgi b al s>

o gplis 135 45l bosls S ol b calizo sy Wl
oMoy Sl & Cag b dg8 e el IS calid jlade 51 5L
daws ool el jol cpl g 298 Juog R0 4 S0 Cwy A
cloadss gl ool ol & b byl (sladdss
by Sglie oo, L,S5 0 W e )51 Loguasis il oo (glodlacSs
L calple (8l mplyss Cons dinge (snades 4 500 Wil LSy
Ol B claosls 51 oMbl daodls 4y (13,86l g 45 oyl 4 d>g
bl g o lacald b cuslite |y o paiS o (a2l
ol Luwyle (uSile osd 03l H13 Lislejl 550 (slmodly ;> pwles
loi oo oaalio B S5 5 45 jobo o g w3l o oy ¥ by Loy
ol DA8 (o 039500 4D yuxio g Cull b9y 90 b 4D doncl y yine

G b g pite g & Wl md)lie b oS oyl 4 drg5 b aon
099y 80 (pl Syl el Cuwd (gloniiSp S5 gl 4 Cub yso
Sy e cald wple pwSke |y Wil g aoledges edlizul
ole 5o pl ) Ol LSS ) e 2l ) an g oS o0
398 g0 Juobs cloin] calis 5 o calud oy jlas IS cald
b3 0 )3

Sl bS5 ol ooleity (hey > Eow 3y90 sim el
.p.ﬂo.!b Pbu‘ )])5\’ ¥eo Lv |) \jl; LSLQU‘UIA)] L;cLo..a L J.wl;un 4.01)))
Lol iolsal 1y gl S olass b el iol380 Waoaly slis [31 Lol
slrodly slaai 4 dogi b ) )SO olaws A ol e &S job lon
Sl 8l juin @39)9 laodls dxpe Sy s WL 93999
lr el jo ol plsl gyt o) )S5 Ll e s A e,
Gy &l olidn ey 2909 sbkll Gle e



YAD o SasS s SM 3 gsse Lasdd sy Lol canads ) eslinl 1] Sen 5 gsls

5 sl b odledda b9y (S 9S50 plomas! duslie D Joio

) k-means LDA iy b9,
Ole g ge dlass
) y- V0 oobe o y 0 ke -
LCP
L=a SEYY O SFWY O 0¥ —FSA —FAL Y8 —YAY ¥ —YAY
L=\. SYYAD  -YABY  -YFAY  -YFAR —YAF VMR VS FF ey SVENY
-3 SOSYY  —SO¥D —FeS5 —F-AY S¥RS. SYYAY -F-N0 -FINR RIVR
a1y [VF] )8 90 5l Gl o (SsS JWis dlaly 9 congi 0,l90
dore sln 3 ol Sotn & b plen el byl suadss e
Siss de i 4 oS o odlitl (gludod by, Ko 3 Ll o 28
bl 515580 5 Jare i pl I ML i gl Gacwy o )
anadss slagie) 303 Jl Olgiee S i laosh el a7
-3.2
2y 000 k-means cb> 4
-34
—— cba
&')‘ -3.6 -9- O adgl jlake b poce >
g b | 5 s S 1 e 25 ol oy ) : , , ' -
Erdsn o) 9 2 gy paseld 029N S S e TIe Al 0.002 0.004 0.006 0.008 0.010
).) "{J)J)K‘;[buubj}; Lflé w[o.b u...ej.) A_JYL?.O A.C?W ”‘u,w)ls )L.’>‘ )) o

YA ()l

[2] J. Allan, "Introduction to topic detection and tracking," In: Allan J.
(eds.) Topic Detection and Tracking. The Information Retrieval
Series, vol 12, pp.1-16, Springer, Boston, MA, USA, 2002.

[3] T. R. Zaman, R. Herbrich, J. Van Gael, and D. Stern, "Predicting
information spreading in twitter," in Proc. Workshop on
Computational Social Science and the Wisdom of Crowds, Nips,
vol. 104, pp. 17599-17601, 2010.

[4] V. Krishnan and J. Eisenstein, "Nonparametric Bayesian storyline
detection from microtexts," arXiv preprint arXiv:1601.04580, 2016.

[5] J. H. Lau, N. Collier, and T. Baldwin, "On-line trend analysis with
topic models: # twitter trends detection topic model online," in Proc.
of COLING, pp. 1519-1534, Mumbai, India, Dec. 2012.

[6] L. AlSumait, D. Barbara, and C. Domeniconi, "On-line lda: adaptive
topic models for mining text streams with applications to topic
detection and tracking," in Proc. IEEE Int. Conf. on Data Mining,
pp. 3-12, Pisa, Italy, 15-19 Dec. 2008.

[7] K. Nur'aini, I. Najahaty, L. Hidayati, H. Murfi, and S. Nurrohmah,
"Combination of singular value decomposition and K-means
clustering methods for topic detection on Twitter," in Proc. In. Conf.
on Advanced Computer Science and Information Systems,
ICACSIS’15, pp. 123-128, Depok, Indonesia, 10-11 Oct. 2015.

[81 S. Li, X. Lv, T. Wang, and S. Shi, "The key technology of topic
detection based on K-means," in Proc. Int. Conf. on Future
Information Technology and Management Engineering, vol. 2,
pp. 387-390, Changzhou,, China, 9-10 Oct. 2010.

[9] L. M. Aiello, et al., "Sensing trending topics in Twitter," [EEE
Trans. on Multimedia, vol. 15, no. 6, pp. 1268-1282, Jun. 2015.

[10] Y. Xiaolin, Z. Xiao, K. Nan, and Z. Fengchao, "An improved single-
pass clustering algorithm internet-oriented network topic detection,"
in Proc. 4th IEEE Int. Conf. on Intelligent Control and Information
Processing, ICICIP’13, pp. 560-564, Beijing, China, 9-11 Jun. 2013.

[11] F. Atefeh and W. Khreich, "A survey of techniques for event
detection in twitter," Computational Intelligence, vol. 31, no. 1,
pp. 132-164, Feb. 2013.

[12] L. M. Aiello, et al., "Sensing trending topics in Twitter," [EEE
Trans. on Multimedia, vol. 15, no. 6, pp. 1268-1282, Oct. 2013.

[13] G. Petkos, S. Papadopoulos, and Y. Kompatsiaris, "Two-level
Message Clustering for Topic Detection in Twitter." SNOW-DC@
WWW, pp. 49-56, 2014.

[14] R. Ibrahim, A. Elbagoury, M. S. Kamel, and F. Karray, "Tools and
approaches for topic detection from Twitter streams: survey,"
Knowledge and Information Systems, vol. 54, no. 3, pp. 511-539,
Mar. 2018.

[15] S. Yang, Q. Sun, H. Zhou, Z. Gong, Y. Zhou, and J. Huang, "A topic
detection method based on keygraph and community partition,"
in Proc. of the Int. Conf. on Computing and Artificial Intelligence,
ICCAI'1S, pp. 30-34, Chengdu, China, Mar. 2018.

Wl o) B S

Friee 4iby o & Wilgie oyl jl ggd90 (2b3) g pastid gl oo
Syapo SleMbl aS” WS o S8 ol 3l & lois & )8yl Do o i
Dad o (89,8 (slasl 3l (g )lun Jupwd el 4l S Sy )
ggdge daai (0,8 jasuie 4 jli (Sedge Hadudd b S
Sl epds0 JolST Jdo S Lo cyimgh il )0 W5, s Cjeo
Slede o 08 Cgo 4 1y lagadge i a5 gled)S
S ol ol plool iogr slaodld dcgamme g5y p (2 (slaaslllao
5 g o 35 Cug pSws & Junl b cug
o Calud ey o S Iy LIPS S5 b Jlas! O:{‘ 5l 4c om0
S cald polol p or g e cald Bb e bewy
099065 > ay 03> DgueS” [Sikio yol (] Dgu oo duwlne (slaia]
aSus oleMbl g Jla 5l b ey o GEalS 1) lewes Job
W epl Gl S I g S i 0058 S| « S ¢ Jloj slais]
a8 GleMbl 51 ooldiwl 5 ooy lis b b)) g eeledges ool
oy b ooty by 2 e b @IS g5 g oloiz]
Al jlmo ol b5l cpl sl 0ud duslde LDA g k-means
Bl E9dge Syl OMIS (pSke oS od pbl (2990
P9y 90 & Coms (9ol D9y o 3)Sdes jl (Sb 0 Rl
Jews 9 e Colid dbre dly Glagh nl ) Ml ;503
).JL») )l ‘J)Slo.c dguke Lg‘f Ubjda aS ol ealaswl ‘j\u}u.mf ML.»A
s olaiy e Lo 15l el 5 b laghs)
Sge o3litl A3l o diw degasms 1 siine Calid S &5 (PLSA)
Alie opl jo ond 48,5 I8 4 adol slaodly &S pl 4 dagi b pisron
S oy 25 Jud 5l elans] aSes Cledbl ) Sos (5 36
P VY] pldhas o e clanl aSs leMbl gl K

1. Probabilistic Latent Semantic Analysis
2. Retweet



YA ull.wuo) & D)L»il MY LJL» ‘)lef (ewdige T ‘u‘))l ))wlf (AR g (B (oW A puld YA

oy 11y 553 pamels pole (wlid)lS Syue VWAL Jlo 13 (goke Olslw ol
o&isly Gl 1y 265 eguas hen Myl ol SHse WAA Jls 3 5 sk

b oo cpble (650L L] (dmgh die 0)S il yd 9,0l xio

I Uler) foels pudine did) (aads (> Sple (Sulie g2
5 ol )5 ablis ol 51 Gl 03905 I8 VYAY Jlo )0 iy i ixino oS>
comaile (63800l oagluy LL 4 dBih lea > 55 1) ad)l wlid)l
Olidy 5 Sarog Slapiusw ©MdgjF By «S)h bodls (B9l 5 sglSedls

sl (g9 imgh Mo dox L Sy e g qranal

Uil 5 Wil w5568 saino oKy 1) 263 (6585 Syde yeacpms dnos
Iy 095 byl owliss)lS Syae linl Wbilodged b o WWAY Jlw o JUSuo o3y
ol )5 Syde g S el ixiao o8 GIYYA o jd cpidle (hea Gil)S
Silodged 81 lyl Cais g ple o 8ih 1 lilcsu (il S 3 WYY Jlo 3 1y 245
038t j3 ale ol guae lgic 4 WAS BAYAY o Jlo b ) jpcme S5
FomolS 018D 4y Ly Sl cled b sixino oKuisly YanelS 5 B wdine
Uiy (& iy sl JGnl vg,mls xe oKl oleMbl g)5kd 4

el g5 ohpghy M dlex Sl e (Bl g 550 g

353 Il = pguals (wine (wlid)lS S)pa0 WAY Jlo )3 (5 y92 005 58
swdide 3l (lid)lS Spae WAS Lo 33 5 o)lujle (198 5 pale oKl
WAY Jlo 50 olisl Dges €l juS yuol xias oSy 511y 555 53800 5= Sguels
o oSy Sl esias Shgn —snelS eudine 75> 4 Il 4 35
5 psle oy 3 pele Wb gae plgis 4 35 ST ATM Lo jlas )3 39 0l0
glSols ol oLl ale slaaine) Al clled @y Jgde olhaijle (i3

A8l slonl (saaSid 3 o) alulid (Saos slapiags

[16] H. J. Choi and C. H. Park, "Emerging topic detection in twitter
stream based on high utility pattern mining," Expert Systems with
Applications, vol. 115, pp. 27-36, Jun. 2019.

[17] Y. N. Li, Y. Tao, J. N. Wang, and Y. H. Fu, "A new online new
event detection algorithm based on event merging and event
splitting," Applied Mechanics and Materials, vol. 513, pp.2024-
2030, Feb. 2014.

[18] D. T. Nguyen and J. E. Jung, "Real-time event detection for online
behavioral analysis of big social data," Future Generation Computer
Systems, vol. 66, pp. 137-145, Jun. 2017.

[19] Y. Zhang, W. Mao, and J. Lin, "Modeling topic evolution in social
media short texts," in Proc. IEEE Int. Conf. on Big Knowledge,
ICBK’17, pp. 315-319, Hefei, China, 9-10 Aug. 2017.

[20] D. M. Blei and P. I. Frazier, "Distance dependent Chinese restaurant
processes," Journal of Machine Learning Research, vol. 12, pp.
2383-2410,2011.

[21] J. H. Lau, D. Newman, and T. Baldwin, "Machine reading tea
leaves: automatically evaluating topic coherence and topic model
quality," in Proc. of the 14th Conf. of the European Chapter of the
Association for Computational Linguistics, EACL'14, pp. 530-539,
Gothenburg, Sweden, 26-30 Apr. 2014.

[22] J. H. Lau, T. Baldwin, and D. Newman, "On collocations and topic
models," ACM Trans. on Speech and Language Processing, Article
No.: 10, Jul. 2013.

[23] Y. Fang, H. Zhang, Y. Ye, and X. Li, "Detecting hot topics from
Twitter: a multiview approach," J. of Information Scienc, vol. 40,
no. 5, pp. 578-593, Jul. 2014.

[24] J. Tang and H. Liu, "Feature selection with linked data in social
media," in Proc. of the SIAM Int. Conf. on Data Mining, pp. 118-
128, Anaheim, CA, USA, 26-28 Apr. 2012.



