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Visualization of Topics Using Word 2-grams in Tweets of Great East Japan Earthquake
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Twitter is an important tool as it can know real-world information in real time. However, it is difficult to grasp
discussed topics and their translation continuously on Twitter. In this case, it is conceivable to classify various
topics on Twitter by using topic models such as Latent Dirichlet Allocation (LDA). However, it was difficult to
understand the contents of the topic extracted by LDA in detail. In this paper, we propose a method to detect
topics for bag-of-words, which is created with word 2-grams instead of words, and visualize the results as a topic
graph, which is composed of top n word 2-grams in each topic. In fact, we show topics and their topic graphs,
which are extracted from tweet archive in the Great East Japan Earthquake, and evaluate them.

1. FUHIC 2. bEYIHHEAE
BHEMACERZ >7-HkFE2NB 10D TEROTTY, Twit- S, VA4 —=bT7—=h4 7HOZEHY A — 25 LDA

ter IZIHEMROEHREZ Y TV A LB I ENTELI L THELZ Ny 7%, X513 Y 4 VEREIC IS TR
e, FRcEBEAFRELYODOH L. 7L, Twitter DF T25ZET, R EHHICNEPELT 2 R Ey 7 RF1E LTH]
ALTAVICEREINEYA =ML, AR 740 —L T3 LT 2 FE2IRE L 1], ADETRIEHS DS 27 L%
I—HFORFERY VA —MBOND Z LS, Twitter D R LD, £TIHS OFEOME LB,
72 § , & ’féf>ﬁf v 50 7 \
L Milicn s, ot 5 sttt Twn bicge 2L YA~ O BoW O
ol . . T 9, KVA — b OARE HAGEELEMITERD Mecab T
Y M4 OFEZ, BENT ) 7 VEEaiE (LDA) O X e =5
- . - , L sy s TEREEMRNT L Th2 5, HEE L Z OHEED HBBDOMEOM DL
IRTEY ZETLVEHOCTOETZZEDBELOND, e
. 5 s o H5TH 5 BoW IBRICET 3, 72721, SN BEED
L2L, LDADXI R FEY ZEFLTIE, XEHE2HEL . . i SR -
- o - L, —f% - HIL - EEAE - AR - AR O£
ZOMEDELETH S BoW B L T o) 720z, fil B . . B
o . A . ZHH L, 515, FEY 2T 2B 2 £ ZDJFERIC %
HLZNEY 2ONBRHEBEOELGL LTEIR, PEY Y UG A by FT—FU R EHOCHRES S
DIFFRUZB T, W OD»DMEENEET S, 7T, LEx e - :
term-score ZH\WCTZ D+ Ey VEBOHEICK -7 L LT 22 LDA IC&B NEY IR EE
b, HEVEERS S CHEAFED L Z o 2EARH D, Py RIZ, YA — 1 Z2FHRSEANIE L TEBOICOHEL,
7 OWNBEZFEL S RTHGEIHTI R, XIT, $5HEY %%%@Bdw &5 LDA ZHWTrEy 7 2T 5.
7 DNEZRIMEICER T L BONBHEEZ R 72 DI IZHEEE SR LDA T, XHD My 70 MERERE A TERT 5

DIRETH 5705, KREOERICKH L TED LI FiFEIIEST DI, HEEP Py 7 OLHESMAICNT 2 LEHA MM TH 5

20 TMT20NEETHS, i, FEY IONEE HGE T4V VMR fHT 2, EXHEEFENZTN L E Y V04 0

DFEFITRINTDH, NEZHEHI LI < v, PRY, CHPOKHIBIZOWT, FEY 75 0 IhE> T
&, CEEZMANL L ZHFEICAE L 72 BoW (Bag of FEy 7 2 NEIREN, FEv 7 2 1T 2 HEESAE ¢ I

Words) & LTI ZEMERTHB EEZONDS, 2T, fit>T, Wi w PERIND.

AfTl, §EETIE% L, HEEORRMICNT 2 FEy 7 2% b, LDA TiX, XHBFUTDO LI CERKEI NS,

To277n—F2Mw3, 7, HEMOBIRMEE b Multi(---) \$%THSH, Dir(--) 374V 7L/ TH 5.
W2 B LI T B0z, CED L HGETIE %  HiFE 2-gram

TR L 7 BoW %R LT, Hig 2-gram Hifi T LDA < b L#MEY T k=1, KILOWnT

Ev 2T B E L bic, —HAkbhs 3 @b EoBEMEEG (a) HGHIA ¢, &4 di ~ Dir(B)
PHRMOHRBRZ B2 7010, K1 Ey 70 Lo 2. HXWFd=1,-,DIo0T

2-gram #GIRL T, FEv 7 OWEL T HEOES T 7 @)*t’7%$9d%$m“%ND"W)
WETHD Py 2257 L LTHRET 3 2 RET 5. (b) #Hifin =1 Ngle2WnT

1.bt/7%$&.%n~Mmmw@
il HEEE A wan ~ Multi(¢.,, )

Hif&SE: AL ik (s181019Qcenter.wakayama-u.ac.jp) . i — " .
*D?AU.U(%‘/X*?L\I?% (- \.-T, ¢k 1 }‘ =% 7 k O)ﬁﬁnﬁﬁ, ad ciia d D }\ vy 7

T 6408510 AIKILGLATRILTSEA 930 A, zan 3G d O n BHHORGROWL R E > 7, wan B



EAdDOn BFHOHELZET, KMy 78, DICER,
N BHERTHS., a3 EY DM ODNE) T4V 7Ly
ADNASN=28F A =%, BIIBEESNG ¢ DMED T4V 7 Loy
DNAIR—=INF R—F T 3T,

ZORER, FHRZ LI Ko ey Z7MHI NS,

2.3 term-score [C&KBHEEDTVF VY

LDA T, Py 7 TLIHHENRZD FE Y 7 h o AR
NIHBEENME SN D, ThEHWTHEEZ I VXV 7T
L, FOEILLL S IMET 2 NG HERE I EY 7D
Efiiz aEAYH 2, 22T, b EY ZEH ORI #EYIC
RKTHGEZHENT 27018, term-score[2] ZHFED R a7 &
L CH\ 3. term-score TlX, L DFEy ZIZHBETEH
FBOAATIRNE D, BED Py 7oA BT 2 B3
DAaATIIKREL S, term-score FRXRATRINS,

Bk v
7L1 1
(I, ﬁmK) .

Bew P EY 7 kICBT 2 M0 OHBIEE, KIZMEY 275
TH 5. term-score IZEHHREKIZE T 5 TF-IDF & FEDH
ZITHESBTEY, B, BTF 12, log( ) »3 IDF IZHIXM T 3.
Brow &, KRICKD Py 2 OHBESIOHEER E L TR
DBIENTED,

term-scorek,, = Pk, log (

(2)

New 13 FEY 7 EIZEIT 285 w OHBIER, ny_ ZPEY
7 k2B B HED HBIER OB, v 3L 8—8F X —
&, VIIEXEICE ) s ERERT.

2.4 bEYIRIIDER

RIZ, LDA Tt L 2 & B0 2  © v 7 23R RS
NEIC RSB 77 7SR ERT 5. ZnZ2ARTIE b
Yy 7 RA LIS,

9, Kt DI EY 7 i(1 <i < K) D term-score D
iz N FoiERZH L, Z O term-score 2>5 %5 X7 kL
T #BRT 5. ZO#HHIE, FEy 72 ONREEDEENLE
RONE ORI R HIGED, 12 E A Effib LT WK HEE
DWERFEET D0 THD, Tk FEY ZEOBEPIE
DEEN L D AEICHICE S X)Xk D,

KiZ, BEEES 20 ¢ L3I (41 DD b &y 7 DF T
AEBR-IIH LT, RAUTRT 24 A VUL csim(TY, Tj'H)
ZEIELL, Bl S 22 2350CR DM L T2 LHET 3,

Tt . Ttt+1
. t+1y i
CSZm(Tit7Tj ) = W (3)
zLC, Wizt 5 t., PEYZ%2/—F, FEy 7

DRfRE LYy YL LT, ROFMUHE I THEXME [t,t+1] &
EDZYyPYAFELTHREY 7 RINZ/FIRT 5.

1. Wit =t, £ 95,

2. MMt L t+ 1 ODRDKTYY ey DIRF// —Fn; %
i/ —FELTEL M EY 7R5BH 1, ZDIXIH
Lt+1]ICTy Y e; ZBMT S, RiFUL, Filwb
By 7 R5MEHB LTIy Y ey ZBMT S,

3. BT e DI/ —Fn; 25T My 7 RFIDEE
HUF~—7 35,

4. Wit =t+1LL, t=t. BOHKTL, ) ThiFiud
2. 1R 5.

3. B 2-gram ZAWEMEY K ET

ARk

REFEE, EHSDFERICBIT 2V A — D BoW % High
Tld 7 { HGE 2-gram TIFT 2 L) ICEH T2 L L b, #
7o ATHEE 2-gram ARIC X DR L 22 b Ey 7 75 7 o R[gHK
HEREZ BN L 72,

3.1 HiFE 2-gram ZFHW/- BoW D&

BAEE 2-oram & LT 2 & CHFEDBIREL T ML Z
2 X )% B KM, ARIFEEL R vX D 2R E THEMN
INZTREMD B 2. LDA DX I & b EY VBT TIZ, ikt
BOBMAEI G 2 A F OBRKICENR L7012, TELRD
BT 22 EDPEE L, Z22C, XOEAZEZ % 2-gram
ZEE L 2V X 91, ROFMHIHES> T, XHHLT 2-gram D
BoW ZfERT 5.

1. XFEV A Mo XEEMO ML, HAGEBEERBNITL T,
W EEZE O h 2o — - A7 - WA & - 34
Bl - IWRBFGEGOAFZI Y T, HMEY A M EE
R B, SCEBNEVEAIIKT T3,

2. HFEY 2 0§ 3 IMEFEOME L —F TREE L
7o — DTN ¢, HEROZOHEZMEA L
THh o, ROWEFISHES, 7721, EOS &5V idfyH
WERE L 725 E8021E, ROBGEED SHi - X g - 7-
ERET,

3. MY A 2T XNTABL T 5, HEHE 2-gram DHEE
FE2ICICLED BoW ZIEK L, 1. 1IR3

%8, EOS EAMDHIEE, HAFHEMERB ORI
O HlZE, VA—PREDFEICEWTE, BT L DA
PIEL WS hd o), BEXFEEICRIHWE 20 H
D, XOBIFR%MRZ 7 ik 2-gram 2 #HhE T 2 WEEHELNH 2
7272, 2D XS HEE 2-gram D HBSEE XKL, FEY Y
D EMICE RS RWwEEZ SRS,

¥ 72, HAEE 2-gram BT ) oI, H—DHFEIINRIC
Faoizw, LaL, BT 23 My 777 7 CREVSHRS
NWTHEED ) — Ptk 3 B2, 1 DOHEL»E WL ED
SFELIZELTYH, ZREEREHBL20E W) HRD
BAE/ARERBI ES, WEICRS R,

3.2 HEE2 gramBHZERAW:NEYI IS5 7008 L

REFHETIE, FPEY 7ORRFIZ, HIETIEA HFE 2-
gram DAL L THRONS,

2L, EEEOMMERIITbR W bbb, HEHREEF
FHIERSN TR VLEAEPHTERIE SN TLE ) DT,
—HHDLED 2-gram & LTRING, Tz, CHOEIECHGE,
HWEEZ EoBRD, —fD LD 2-gram & L TRIND, X
512, HiE2-gram E L CTKHIZE T, H—FEY ZHICHT
WA DR LB T2 2 81cks, 2%, HiEE 2-gram %
FAWTEEy 7R L /8581, 5691 2—HYic & - THR
LRTWEREAR,

Z2Z7T, £FEY 7D EIOHEE 2-gram ZEK LT, /S —
F%HigE, v % HEE 2-gram OBIRE T26m 77 7S
PERLT, Z20z2nflltd s, COMEYy 7ONRERT
7R VY 7777 SR, Znuckh, —fb Lo
2-gram CRINLIGEIEX, FPEY I 7T 718 5E6EL &
Wars 7k zng, £, H—FEy 7 NOHEOERE
Wipl kb, NEOHBED M LT 5,

ey 277 7 OERTFEE, DT Th 5,



1. Py 70 N HOHEE 2-gram 2D 1T,

2. KHEE 2-gram (wo, w1) I LT, / — Fwo ZH{M, / —
Fw Z28HET2y % ERLT, BRZ T 7 %1E
BT 5, 2L, HOV—7" (wo = wi) EBRAT 5.

3. B L7617 7 7 %20t T 5.

722, —EHEE 2-gram IR L IR A HAKT A 2 &
»o, Z’K%@T I 7\ HEE O BRSNS L 5 wlREM:
MBHBEH, GRANICE Py ZICHEIR TSI 5, b
Ey 7 A DOHFEDOBRIZ T & (SN s 2 Lk D, #
RIEFRESCHE LBV EEZONS,

%8, Wang 512& %, ngram DMy 72T NLEZHOT,
BWWeEEOry 7H Y7 7LV ATHS NIPS DT =855
1-gram, 2-gram @ by 7 Zhhil U 7- BRI [3] 23FET
2, KFIEI Ity 775 7 %2 ERT 2 i8R 5.

4. WAFKBEXRDY A — DR

4.1 F=HtyhEREY T

Twitter APT*' Z T, 3 A 5 H~24 HDRIZ 200 2L
FHAFETCYA = LT 7T 4 72— DV A — b 2IUE

L, BHINERNZHS 7701082 — Ik L THINEL
T, #NkT—% %y b L L%, 200 1%, Twitter APT D
CHL 1A TRETEZRAVA—MITH 5.

FT=FLXy b OB, VA — MDY 362,435,649 £, 21—
PED 2,711,473 ATH B, T—F kv Mgk, YA —1+ 1D
64y FEE), VA —bLE2—HDRI7) =4, KX,
VA —tim VA=K, V7I9A4%EDYA—+ID, U7
TABRDRAT ) =2 EDOERVEF NG, ATk, Y
A — b DRIV = H W THEE 2-gram D BoW Z KL 7z,
HARFERERMNTICIE, TPA B2 IFEERETIcznE $
fERL 7.

FEYy ZHitHIZiX, Wang 5 D CH++4THEE X L7751
THE% LDA 7’027 5 ThH 5 PLDA AL % [4]. %8
FRAX—=F1F, FPEY BT K =50, NA8—RF A —FF
a=>50/K, =001, KERZZ 500 [E & L7,

4.2 BEHEMNEY I OURIEEROT

3H10H25 3 A 20 HETD b By 7 25D AL HR
@4$%E1m%? a4 VELEOBIMEIF 0.7 & L.

CDRERD 6, WHEOBEATEITMZ T, THHAR->KEK
;5&ﬁ%ﬁﬁtf%ﬁﬁ%ﬁﬁf@ﬁ(Lu &Qt#ot
AR, TR O X&) IRBUKIFOEETEDS, WG
2-gram E: LTHHTETwE 2 b5

ée_,Mﬁ%F#mwrhﬁ WKHEHT 3 L,

MEE—>PE), FE>F , FE-F 0X )i

@ﬁ@% DR3BS, HlZIX EET L TER) O
£ BIGOXZHEHITE 5 & 9 LHEE 2-gram biHITW
o, BEL,HEE) k)i, Yy ZHICRREDHENSEL
tHIHTZ)iE’\ti, BT LONEZIBELPT W EIEISE AR\,

4.3 bEYIIZ7DORARERDODT

WHARESDFRELEHD 3 H 12 HO THE, (B9
% kw7 ?D term-score D_LA7 50 D HFE 2-gram 725 b
Yy 7797 %2R L, ZDRKEMET% Cytoscape 3.4.0
THHULL TR 2SR Y, LA 77 F 73 XA
Directed Layout % fH\>7z

{;::EE‘

wh

I Force-

%1 http://apiwiki.twitter.com/

ZOREED S, TH, & TE&EH, OREDEWZ LTz
T, THEE ) I AREDS, TSR, ZHREDE R E, s

%R L Cnd, T &, TRRR ), TAES L, TER , TS
B D& iR o FELS T FUT 0 7 SRR O FRE I I
B oy PN EsN, R, TER, TEM, TR
7 E, HERICWT 20 A KT 2 BRI Ty PR S Tw»
7o VEER S, THEAY, TEEEE, TIRER) R EOHEEIC Ty OB
FonTwrk, F, TREY, T, "ER] L) ”EF?'CJ- v
CHIRS N, TREER) L) EATBICHY T 2 H
77 bEFEL .

ZOfRD S, ey 77T 765 2 LT, TEREN
CRES L O & ) 2EAECHREIEHEZmL L %2 < Ty,
FEY ZICREREHRE L CTHIBETE 2 2 L0, THIED B
T, "EREFAT L) D) RXHEE LA TRETE
TWBZEPRb2 3

5. &HbHDHIC

ARCIE, HEEMOBIRERHIAEZ KA 2 X )T 570
Iz, XGED 6 HEE 2-gram TR L 72 BoW % {F# L T LDA
ThEY ZHIHTA L EHIT, £ EY 7D EMOHEE 2-gram
EARLTCEEY 27757 LTHEMLT 2 TFEZ2#RE L.
51T, WHAKERMED Twitter DT —% & v M
L7 EmiT L7, ZofE, rEvy 2757 7TiE, FEY
DNRAT L BRI A T, 138 & BEE, BhE e i
FED L BB S B 21 Tml, BB OHEEROBI%
%¢?7&L1Eﬁ%ﬁf§5’a#e,b8/7®W§%%
BIbPD)RITERTITETH L 2 L E2ERL

SHOMEE LT, ht/7777®7ﬁm%m%/x%A

HlAAT &R, X DS DEMREERICERT 200
7 7RG, P E Y ZEOBEGPEER L B LT
&) UL TFEE RSN T2 PETH B,

HE

AR ETRIICHTD, VL= F—y DI I LT
W77y 2%y FHRRSHoFILTEAKRICE#T 5, 77,
AL JSPS BHFE: 26330345 DBIK %321 7z,

SE R

(1] AGHRNt:, U, WS, SR ok, BRI EE
th, BFPH L, FEEC. Twitter D By 7 2B O]
L DIR%EE. DEIM 2015 E2-6, 2015.

A. Srivastava and M. Sahami, editors. Text Mining:
Theory and Applications, chapter TOPIC MODELS.
Taylor and Francis, 2009.

Xing Wei Xuerui Wang, Andrew MSCallum. Topical n-

2]

grams: Phase and topic discovery, with an application
to information retrieval. In Proceedings of the 7th IEEE
International Conference on Data Mining (ICDM ’07),
pp. 697-702, 2007.

Yi Wang, Hongjie Bai, Matt Stanton, Wen-Yen Chen,
and Edward Y. Chang. PLDA: Parallel latent dirich-
let allocation for large-scale applications. In Proceed-
ings of the 5th International Conference on Algorithmic
Aspects in Information and Management, pp. 301-314,
2009.



3/13 3/14 3/15 3/16 3/17

Hioks itk itk Hoks
T ] i | F e ]
BE A% B R 554 3 aee
Be-mik - RE Ha BL-HA —
Ko 3 e hoBE #E R
[ 251 % ® B %
1
Sl i1 Sl 58 Sl R
BE & FEFE B IEMT
| g e i
B8 & — "|@g®-%L — *|g®-sL-7 [
3 # FBLE e
i3 -4 FBFE BB
2
B HEFE £3 U< OB £3 1 < SHHL £3U<oBHL
70 T —7 R BE-28 R ] SLAR51 >
nant BT o5 SIS et G ti—saLc
a8 B2 ) A R o, #0—>
VB BTk 220—>&3L< [ P|Eow > Jv o= —
8% TI—F4E BB 8 BA>YA—h
EA -7 HERBHRE V7K 740->A
R AERK E BB RR AR
[+ KR BF [ e 1 RE-HH
8 BN g =-fe B
ol G Z RRINE FIb—>f —
@E— BB (o B8 KRBT
Shigk RFEA-FB I BE-B8 BWEO-RE
6
Wep BT HR-EE HR-EH
Hy 7 [788 RR-ME
BROKE A8 108 B8 -
BERS (o B 1 AtRE
B> ZA—/— AlS-#iER I)7H»X=)
2—/{—->vE= EH RF-EE
wH-mt 3] RRBE

1: RO €y 7 25O EHERER (—iEF)

i

% 2: M 2-gram D F v b7 — 7 WHHLEEE LT 5 M Ey 2)



