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Abstract: Recently, burst phenomena, which mean specific topics are referred widely, occur frequently on
social media. Those are caused by some social events such as natural disasters, public election and flaming.
To understand how such social events have been received by the society as a whole, we need a new method,
which reveal who has what opinion by analyzing burst phenomenon. In this paper, we propose a method
to reveal details of bust phenomenon by analyzing (1) what kinds of topics are included in a burst (2) who
propagate each topics. In preliminary evaluation experiments, we show that it is possible to acquire appro-
priate results by the proposed method for topic clustering and use community detection. In detailed case
analysis, we analyze 5 bust cases, including natural disasters and flaming, and uncover that some big topics
are referred by various users and other big topics are referred by partial users in each cases. The proposed
method basically consists of common techniques; those are not so new one technically. The contribution of
this paper is to prove that it is possible to analyze burst phenomena in detail by the combination of existing
simple methods.
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Fig. 1 Frequency distribution of inter-mentions frequency in
May to June, 2016.
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Fig. 3 Changes in modularity @ for n, k (Ontake eruption).
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Question3

EFBELOBAL SIS OENERNEL LT ED. CORBETL<EN 2EEOEEEIN. #ic
EA3E TWEETICVWBIADNZBINTVIT LZEBREEES. TR &BE 5070
RTIEFD EELIRL - #E5RET4)Lhttp:/)..

— cro_neko01 2014/09/28 01:21:32
BEISEIHASEA L B3 0 KOeHSiEE. SRUOEBFOAR M LOBICEZEL
2. A BOMSE>RICRD. ERICINENSOhSEFEIA k. MURDRLS RS1v—0
SORBRANREMT TS

— ima0311 2014/09/28 01:33:23

M55 S AR ZHEBNIHERTHIR S ESHES D FTRENTIVRFFSSFOELLACN
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Fig. 4 Evaluation experiment.
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Fig. 5 Results of evaluation experiment.
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®2 fHohaia=sq1 LN, HEGE (Fy 7 10)
Table 2 Community, label, and key words.

ID | 21— 5~ (Wikipedia 4 4 I L) AR
2,658 FEL= Y b TR A3 4 7= A " b T 547
2,607 INA 7N A 2 < BAN INA 2 Fe LA L o—F
3 2,255 FN) T4 JEF-))58 J5 L= Nyl tpp BN
JE-J 58 BT SR
4 2,134 JeFZ FVYEy 7y h—HAREET | v r— ok fc R Bk
5 1,959 HAR &% HADANA P A —F HA H A PRAF HHF
6 1,637 sr— K=F—7LA7 lov =1 y— v ZEN
7 1,626 Pixiv BV AR N FE EUN =1
8 1,542 Pixiv ¥r o7 (3%) B pixiv member net W=7
9 1,392 Pixiv Ery bEVAS— (T2 R) rE/ RiE Krery 742 rEF—
10 1,325 T =X T A4 7R I % FEHn SR AN

b — 7 BRESL L 72k, FAUZE A% L Louvain % v
T, A3 22T ANOFEET). TO%, II2=74
WEINILI—FDOTOT 4 —VLHhS, 232254
FRTEFHGERE A IS L2, FNVEMNGT 5. K54
DHEITBNTIL, EBIIN—ZA MIMEbolza—H L&
I—HPHETH T I =T 4 BT, N— 2 N EHp
BTS2 227 1 D5 ElT 5.

LU XOHEF BT, 2320 I 2=5 1
PRI SN 33 227 1 O —HPHEDLWIEIC B 10
xR 2 1IRT. IRV HBILOHEFIZIE, FET 7
YRNA T 7y, BURICEIRDSEV I I 2 =T 1, F
H—T 7Ry =250, 45 A MEEBKL S, Kee
R T A DLl D o TNWDL I LB Gh5.

4.3.2 FHMBEER

WREFEICLY, BohiaIza=F 4 50RO
o TWADEFMEIT).

F2EADE, HENIZKENE Y 7 OFRGEICIE—EDE
WG E LTV HAEEIICHAL, T3 22T 1 O
WCHW2DEIAME A ¥ 3 YEROATH Y, SiklEHRIE
HwTwiw, F72, 33 2=7 ¢ 23l LR OGS
FEOARIZIE, 2—FOHACHENMLEHVWTWwS., 22T
£33 2 =T 1 OFMEERED S D FEEEERAYIZELL L Tw
LI L ERTZENTENE, HOBAAHEML /22—
FPFEEII2=T AR LTWAZ LR, L
LCHEYZII =T APRONTVEEEZLNS.

ZZTC, TROXIZFIHLTHNCT, £I332=714D
IIa=T A NEPES VT, —Z0BUEEFEE>Z
EERY., AT ANEDELE, £332=27 112
BT, BEGHE ) LOTRTOXT OHPEZHEH L,
FOTVYEE L o5 ETH D, ZOHEFIREVGH, i
FEED LOBRIVEMDED S WD, 332=274& LT
I<FLFIoTnBEEZLNS.

(1) HBN=A MNEBUZED > o2 — TR 5, I—RETE
WCEha—FaIa=5 1 2L, BEGEHRZG
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R 3 MEHLFEGICB T L 3 3 2 =7« WHEBEOftEHE O L

Table 3 Similarity of communities in Ontake data.

Fk SEHME hOMiE ROKiE RME S R
REFE 0.262  0.249  0.639  0.042 0.010
oy ot | 0114 0110 0.285  0.040  0.001

b, Z0H)HII 22T 4 KT A2V LA
Negm 3322714 2 R0 7.

(2) (1) LAELZ—=FBHEDD, Npemper 5% 7 ¥ 7 LI
ML, T=HII2=27 1% Neom TAIFIKT 5. fF
FHELEFABOTET, 2—Fa32=71TLICHCD
AN SRR 215 5.

(3) (1), 2)DHEL—FI3I2=71UIZOVT, TiL
DXL YT Ia=T A NEBELZHENT 5. L85
BEERIE R 502 WA L LT 5.

— 2 N N '
S(U) = N-D(N-2) ;j;l Szmw(wi,(l;)

U= {w,wa,...,wun}

B, FEFMHEIZBWT, SHEE w THESEREAN
7 MVEHWTET DL L, HEMHELE Sim, (21
2 DDHEFEN Y N VD Cosine FAME % Fv 72, HEESHL
FH LWL, BEARSHELATICHVSGN S BFEEON
7 MVEBTH D, FFICEUGEMD IS VSR & 5843
5T EDBHOLN TV [21). HEESWMEHOYBEF L
L Tl word2vee, B a—/xA L L Tl&, HAZE Twitter
10%7—% 37 R4 (201241 H1H~3 A 31 H) &Fl
HL7.

RN OFFNZONWT, FIREFEICIVIER LK
3227402 TANFPEEZR 3 IIRT. 22T
& Neom = 2,335, 2F )T XRTCOIAI =74 2FHT
HILE L7z ERIE, 233 HMOITI T4 DY b,
=100 ZU E SR E NS T I =7 1 $id 1,858
THhotz. INLDAI2=T AP AREENLL—
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DOFFEEDT 1,694.02 TH > 72729, Npemper = 1,694 & L
oo RILY, FUFLMBL-aI =T oL IR
FFECHME L3I a =74 HOEFI I 2 =7 1 N
WA 2 5L ERENZ LG H 5.

INEY, BEFLEICLY, MEAY Y 3 V>,
HOMANM P EU L ca—Y R L EFocaIa=T 1
T AL TELEVWZDLES).,

44 bMEyZI>bOE-

HNEY 2B EORESIMED D H N4 12L& o THLHS
nrzin%k, ¥y ZHNOFEHRT Y baE—% HvCEHii$
5. PEYINOEREILH L /2L —YDPHETS3 I 2
ZTANEDRELEP ZHREOMEL L RKOTZH D
hEy 7y bub—CIER, Py 7y bOE—
INETFIUE, B Py 7 —E0a3I 225 1 22—
LoTIHEINZ L 2ERL, HHEIELTH—HD
I—FIIZ LRV T Wil TE . —F, MYy
Iy hRE—=KETFIUE, SHRII =T ADAUN
WX o TR IESN AT L2 ERT 5.

FEvZ iy sy hut—H &, UFOLS
IR 5.

H; =~ P(c)log P(c) (3)
ceC

72720, Cldaia=74%84, cliaia=71, P(c)
EHEIA=INPAIZ=T A c DAL oTITHN
THEREZRT. B, LOTI 2T ICbFBL TV
W=, TAT1IO20II2=T 4B L TS &
B3, F72, bot*™TH L EHMWSN/A2T 77~ M bot
I 2=TAHTELTWA LHlT 5.

X 6 12, fELIEKICELT, Y14 — NaDEh -7k
710 P 7 (E1) by sy bat¥—%,9. 13
LAED I Yy 2T, Py s Y —ldBBERAG

Entropy
4

s}
5e]
[=)]
co

T1
T2
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5
T6
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M6 VA A—MEEMIOFEY 2Oy 7Ty bOE—
(R ZRILIAEE )
Fig. 6 Tweet entropy of topl0 topics (Ontake eruption).
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ThHY, WohhTF~vivoThlndboThor. 2D
LI BVA = IDRAHRIZZITFANLN S LITEZ TN,
EE, 20 Yy 7 OERIZEFT 7,000 [T HEEE
TR b 5T, ZOWUEIIES L7z —1d 1,206
THhHY Y NTHY, ZOHHT67TTH 7Y b bot ThHo
72, L7ehSoC, s 8izzvwdon, Zok)n
M E—FICL T o283z hw., —F, £1 &
D, TI~T9 FKEFHRC =2 — AR L, MLHIDH%
R LETERPE LB I L s &, KETRICOL
D EHEMENDIERSE TN TVAE. NS DOIERITIL
WahHd 4 <, F7/2T10 &8 L CHIRBIZ SR %
ANZ VRS o012 b ZER B ENTELES.

Db X5z, #EkloIZBIT 53— FFHFIT
X, FOLEM MYy 70l AETBETZY PO Y — %
L, SREEOH B ANAICL > TSI N TV 22 LW 2
MHRBH., ZNEY, TI~TYICEINLH - RiEHmzE &
VA= MREETIRICET S Py 7120w T, &I
IRz ANLRTWz L SN D, —T5, bot ASHL
Eho TR EN T2 E&L Ny 2 TIO DFEL TV
7208, FDL ) RIERIZL L ORI E A LIHIL T
W ol E LN o7, &Y, Tk Er
G MEY Z7IZonWTiE, V=Y vy AT 4 7 ETO%RE
BIZnwboo, KA ZTANLATW o7k

- n e

liEBEFE]

fElERILODIE N DEE T, FHd TEENOIEEE
=1efET 2 h Twitter - TaE2E |
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EEILEETILNETRTT.

BERLOEAOEET. PR TolA QTR ESIET 2F0°T...
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Fig. 7 Tweet sample in T10 (Ontake eruption).
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SN2,

RETIE, MBI OFB 2 Mo L, IREFik
DEREICOWTHER 21T o 72, RETIE, Mo/ x—2 k
FHNZOWTH 2T, A DN—Z NBZEFED X
) WE R o TW O EHLPICT .

5. N—X MERICHTB NE Y 70

5.1 MAT-—%

RIETIE, Twitter L CKERFEEE LD 2 LHHL, 5
#, Rk, HEEBERAE LTRY B, SR,
HRL R BN PBRITONT, ZOMM, v
%, BLOMESNY A — NIER 4 \RT. 2B, %
IN—=A MHEDOFMIZOWTIE, £k A1 IR 7.

5.2 rEvoI>rOE—DOHTH
FZN=Z NEF T LI P E Y 7 OB EITY, 2Ok
Vyrzrzryhob—%kbd, ¢, CoRENDT Y b
OV—%FFO My 7 E N0 2R T 5720
Wi E Ny 7y baE— ®+F\E%T

T.ﬁ% Iy bhu¥—%, HEICREBEEYRLTY
L. 72720, HEDSTARELBVEZY PR E=HVURE
S B H D Z Do TWAED, BV A4 — M
AT1,000 LED FE v 2 DA EHIONEE LT
INEy, IFEALEDNN=ZAFNEHEFIZBWT, FEv 2
Iy ba¥—E 50 ETHLIENGhDH. PEY IV
b E Y =2 aEiTiug, #ﬁbfwél—ﬁﬁﬁ%wﬂ

32274 IR TBLHT, IR LI Ny 7
g4 7Tty
Table 4 Dataset.
e Y 24 VA — MK
KE EEAIIL-UN 1,097,091
K& Tk 7,737,669
% ~ 7 FHV FEYRA 959,792
%k TV ¥y sy TV AME | 3,161,798
HREE) | TAANTYFy LY 641,713
1
0.8
0.6
0.4
0.2
0
o] 1 2z 3 4 5 6 7
—EEEA —RB/HER —T IR FILE
— Il b —TPA2NTY

M8 ZIa=F4ltDIEy Iy but—oBRESM
Fig. 8 Cumulative distribution of topic entropy.

© 2017 Information Processing Society of Japan

THbEVZ L), —FHT, WDPD/NN—A FEHEHITIE,
My sy bRE=PEY, Thbb—FIRHI DD
5 NEY IPHFHELTWDL I EDT0 D
IS ROBITRZZLH1Z, Ny 7y baE—28
@%Kﬁwh@v?tibm’ié&ﬁﬁ WAL H S
, FFED I I 22T 4 IZATET 52— W% (L T
wé% LR/ A N w R b & % i AP
FIT, BAAMIZEN—=ZA NHFBIZOWT MYy 72 D5
Matr).

53 FEv7ILbOE—ZRAVERNEY TOSH
HfiCRAZEBY, WDhD/N—Z FFFIIZBWTIT,
BEDII 2T ANLDORFERZZT 2 MYy 7 B
LTWwWh, #2TC, LD Ny 28l E )b 0%
@#%E%% MY B
912, HBN—ANFHNZBIT BV A — M ELML 10 D b

Ev?towf,bEy?lyFDE—%*bt§®%%
. FAITRLTWAEDIE, EE10o vy 7 TH L7
B, INHEDON—A FRFIOPTHIFICIFH SN P E Y
7THILD, FHICLoTIRINASDOFIZH Ny
FEE=EWLEDOPBRLE->TWE, ThoD by 71t
BEDII LT ADAUNILoTHEBMENTZLDTH
Lz, EOLI) %A 2T 4 PNERE o 72D 0 T,
GHTEST 57259, DT, Py sy bud—okn
My ZIFER LT, N— A NEBIZOWTOH AT .
5.3.1 RBRJIHK

RO & [F U KEHHITH 2 ARNHAKIE, H
ﬁkkw$mkﬂb<i&h&@bh/?fl/bmt~
AE, KELWIHRICE L T, RIS %I
WHTHEI)R b EY 2B ENICRLZ EDNLZ L) T
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Fig. 9 Topic entropy.
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K5 LYTVAMEIM I My 7033227 4DTNV
Table 5 Community label for top 1 topic (Olympic emblem).

W | 232257150
C1 | 65,069 | HHRFE (HE), HARILER, HE
C2 | 2,759 | Twitter, iPhone, M5
C3 2,144 | 7=4, CLANNAD (¥—24), AU 7 - 71
C4 | 1,364 | BHE, LEGHE, GFHTEHE
C5 | 1,245 | KB, #MHOR, HAMER O

£6 TAANTrYF YLy 1IN Yy 70T I2=2FT14D
5~

Table 6 Community label for top 1 topic (Ice bucket

challenge).
W | 2322741 F)0
C1 1,735 | EXO, SHINee, ¥ 3 —!K-POP DHul
C2 955 | BIGBANG, YG =¥ T A Y A by x5y
C3 590 | EXO, A—/¥—22=7, SHINee
C4 583 | 2PM, ¥ I0jHE, Fx vV v
Ch 541 | CNBLUE, 3> -3»77

/

T3 2T 42 Lo T TbR, BEEMNZIERDS L D TEE W
I 2274 DL—WFITL o TSN T W22 &A% n
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RS E L, Ta—F v U NBIRIIAET S S
ETHHM R oz, HDHWVIEHRL otz )1
ARTREMDSH 5.
534 TAANTYFvL>Y

TAANT Y Fx Ly VORFITIE, Fi2 VY70
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i,
(1) BMEIAZEREANICL 25 ¥ L v VS (T1)
(2) FLOFA b~DY v 7 (T2)
Thol. T0HEH, TIL R LI-2—F DL A LD
HEINZERAO 77 332274 B LTHBY, Th
bOAI =T A HBT AWMLz ey
I TCHoll e hnsb (F’6)., —FH, T2TIE, 2D b
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