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Abstract: This paper describes a method to extract local event information from the micro-blog service
Twitter that holds innumerable user-posted short messages. Previous methods detect event by using surge of
geo-tagged user-posted message. However, the approach is only able to detect that event occurs and impos-
sible to extract future event information or detailed event information such as name and holding time. This
paper extract event name, venues and holding time of event information from tweets related to local event
using machine learning. Our approach composed of four steps: (1) relate user-posted message called tweet
to venue by using list of venue, longitude and longitude, (2) extract tweets related to local events from local
tweets by Support Vector Machine (SVM) approach, (3) identify and extract names and times of local event
from tweets related to local event by applying Conditional Random Fields (CRF), (4) aggregate duplicated
local event information by using venues and similarity of names. We implemented the proposed method and
evaluate it. As a result, we confirmed that it can extract not only local event information in session but also
future one with higher precision than conventional method.

Keywords: event information extraction, Twitter, micro-blogs, natural laungage processing, machine learn-
ing
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Fig. 3 Person-name and place-name identification flowchart.
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Fig. 4 Procedure of extracting event tweets by SVM.
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Fig. 5 Procedure of extracting event information.
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BMCT— % 2352 L T L. SVM O%8 7 —

& 3 FERBIN

Table 3 Experiment environment.

oS Ubuntu/Linaro 4.6.3-1 ubuntu5
CPU  Intel® Xeon® CPU5670 *2
RAM 23GB

128



BRAIEFREHEE Vol.57 No.1 123-132 (Jan. 2016)

Ka SVMICLD AN MY £ — b O MR
Table 4 Result of event tweet classification by SVM.
ERESRIL
ARVNEE Z 0t

31 44 75
81 1844 1925
112 1888 2000

£ 5 ANy MEHIT OB A S L OB

Table 5 Precision and recall of extracted event information.

T 3 HEE Bk

CRFDIEE

SVM + CRF

ZIEA XY MEMEETIEFOY A — b 200 B LA X
Y NEMEE T VAR 1,800 1F0 Y 4 — b DA 2,000
oY A4 =1+ THAH. CRF OFEF— 7134 N Mk
a4 — 254 THB.

SVM 2L B A4 XY MEHEY £ — DO ZITH I, H
LRI EA Y A — b 2,000 11235 LT CRF DA TA N
Y MEHRIML 2T o 2 E, RE DL HIZ64 DA R
MERAE S, Lo L, s oA XY MERD
9L, ARTHH Lb 0 %alc—3 L2 Did3214:C
HY, BEFRIL50%, FHEIZ29%ER-72. —J), SVM
W& B ARy MR Y A — ML & T ALEE & L CHENE
L7234, BRI IR SN2 A4 XY PAFRIZ 19T, HEE
X 79%, HERIZ13%ERo7. DX HIZSVM % iE
A4 52 LT, MAEIKIFICEAT S LR SN
CDZENPORMENTRET LAY MEHY A — b A
Ny NSO BRSREN RS A ZIB L, BRI
WA BETA Ry MEREME T2 2 L1, BVEEETA
Ny MEREWMET 2 AN R THEENZ L. $/2SVM O
HBH & 2T, R#ENZEERIEAT LD, BBETHL
720, EBIZSVM 2@HT A0 ML, i Lz4 X
YMEROI AT —AICE B EEZOND., 72 2B
BTG — AT, FIFZICTEEZRBR Y AR L 71
ERRLBVWEWVI R YOYAIL, SVM & CRF 2 &%
WCHEHATAZEDET LW, — T, ZHilED A X2 Mg
WA TRERBR Y MR T A L ED D HYE121E, SVM IZ &
ANV MEAEY A — POl EAETICCRFICL S
AXRY MEROIMBOAZFETTLIEHEZ LN,
5.1.2 BEFEWNIEOFM

NI B L BIME S OIEMERE, HAE, HIE
BLXOFEZFHELZ. FHMEi7— 5121, REFHIIL-
T20124E4 1 HOY A — b S Sz 55 FlEOF
FLIENE L72F—D A XY MEFRONRT 2 EflE LT, T14
FEORR LA XY NEHoXTERAafIE LTHw. Z
OFEREZR 7 1R, BEE 038 BL U039 ICFRE LT
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Fig. 7 Accuracy, precision, recall and F-measure of aggregat-

ing event information along LCSR.

L&, FMEBIUOFMEIRIEL R, EMEED 98%,
FEAS85% I L 72, 7220k EWARIL 8T%, HHE
MG TH A, F/-MARIIMELZ EIF 2120 E4 125
T B—F, BBEIHRAIKTLZ.

LFFOB) OERFERIZ, HFRETLE VoA N
N D TR T EDRENTH L, 2L 2L, “ay s A
7 2 AT 437 R “Rock in Festival” & X7 D4, i
BB LTHREIZ0OTH L. 20X s, HEFET
i, F—DA XY MERTH>TORRDL AN MEHE
HZLTLIWEEFETE R, gEfFe LT, 305775
DFEILFEDIRNZEE LT, OB #7212
EOBRAERIMZ D TEIEZOND.

5.2 HHERS L CEEXROFE

REFEIREOA XY MEHRDS, BVIFE THIH T RE
BRI, FReh-H L) bBICHBEINE f XY
MEROMIBTEETH 2 L ) ICERI 2 4To72. 2070
REFHEITL B A XY MERIL OB L O# A%,
i H I35 4 X b OB D v CEFAl % 5206 L
720 72720, ARV MEROBEHEIZOWTIE, HALE
DANY NOBEENETSHZ L IIWEETH 57290, Ling
5 OF%E (3] & FARICHIM R 5Hli§ 2 DA E LD 5.

BATy TIBTLFE T2 1351 EH—THhb.
F 7oA T ORMITHEGFE L EH L, 5.1.2 HOFHLZE
BRI2 BV CEAEAD 90% T2 HHED 0% % Tl & 7
o7z 044 IZFkE L7z, FHiliT — £ 13 2013 4F 11 A H1i
BRESNARE YA — M ERIC, bzt -
i S 74 2,363 O WA BEM T EARY A — P TH
L, FZHhHSVMBIUCRFIZEY, 13 HEBEO A XN
Y MNERHEAI L, SHICATEMEE L, R&IERIZ 9,781
o= —2 %4 X MEREE.

L2 L, i shzzg Xy MEHRoFIZIE, 2013 4F 11
AUAMCEfES NS b 0R, BRI S /A4 XY ME#kE
ERZVLDORETNTWE, ZXTHIHI L7224 X>Y M
Her s 400 DA N> MERE WAL T VL, H

129



BRAIEFREHEE Vol.57 No.1 123-132 (Jan. 2016)

8 AN MERDH L O 5

Fig. 8 Distribution of holding-time of event information.

6 LRI & fi H ORBIER
Table 6 Relationship between holding-time and extracted
date.

YT T LAY ORI E BH AT L7,
X 8 I3l L7z 400 £hod A X > NSO Bl &

EDIEAETH Y, 11 2RI ETS D DL, 305
PRAEAEL, 21K 400 tEOR 6% 124 T 5.

RNARF T D MR F 72 3B h o 4 X2 MEHRZH
HITRENFIA T D720, H 5 A N2 MERHI T S 7z
W eznA4 XY bOREMBICOWTEHME L7z, 3Bk
BRI ORI & FARLS, 400 RO A X2 MMERE EAEAY
T TL, FNENDOA XY MERO BB L
T, ANV MERSCOHB SN0 %L 6 D
X 9122531F (63%) DA N MEHD BRI X Y bR
12, 105 1 (26%) DA X ¥ M EERAS B sl <
N7z TTICRT LBEDA XY MERIE, i Esh7
ARy MEHRD S LD 251 (6.3%) (ST Ehhoiz. F
7D O 1T (4.3%) &, o TR S /A XY M
W, BBEHIEARHZLOTH L. LEOKE,S, 7
FTE, BAEORETO A N MERDSHETE 5720
T%<,
fERE S N7z,

WBIZT T 7Lz A XY MEH 400 1% W T
AR NEMOBEEROFEM % T 5720, EﬁfuTms
A L 72,

1. L7224 XY AP AFTHHR Lz 0 L 5Es
HTLHLD

2. LAY PEFRDPATTHHB L2 0 & —f—
F R N0

3. ANV MEHREEEDLVE D

FEBEIZHIH SN A N MEHRO —EER T IIRT.
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Table 7 Classification of extracted event information.

No. SRR HHLIAXULEH VA—bEX
11A308(1). RREMT+—5 LT BifE
D [P—FFEIYTTREIIHELETS.
TOtR JREFEREYEES 105, R HE

1 £ [7-+FFIHKYT7zRE

dt

ETER & Y BES 55

11/10(R) B ERIELBMBRAETH
SN HHE185TTRA2013DT K ELAE

A TITRSNN |\ S T — RIS EERRL TR
N o INE 58 ~ z7=
2 | HAR EKE"‘*"@”’” oIz, SERID200749 8 156 BB/
(A IR—HTTY < IETIO B 0ATER)
EDEER1 http://...
RT : TEREPSZALITEEARDAIL
Sr—avh SELRESNET . T
s | s mrEesian  |[FEELGRALIIE RUOETTH

BANALDIIZI0 (ER) &, FOXE
THAHTITIADITATF 1M ZDR%E
(EUA BN FE S o https- -

8 ANy MEHOBAEOI

Table 8 Precision rate of extracted event information.

&9 sz Xy MEHROB

Table 9 Example of extacted event information.

mEhs

No. XS HTEYA— AR O
20144 (FFEPLETMR 5. BEF~DOIIERIZ.
| ELLE 0 TT ossomume, IMBIORERSTALE d | Lov—i
o i FEFLENYUM 220141 1132013512 8318 DARUE
~2014 (X) ZEIERLEIZTHME, httpy//...
[ 1~MESR ] TEIRER %5 R20131506 €8 s
%ﬁﬁﬁ%ﬁﬁ 72:12948~68 0‘%15:/&74:!&;‘2*03&: B ﬁﬁﬁgﬁz*"
REIf%-EHAIMBEGES = htp//. i =
LI RIBORELIFEFFETLELTYT . AR
EEE TS FREBYFIRIET Sy b 2013 UBARELYE
2— 20138k | L0 B\E. BRLHVETEAMNRANT 2MAB TS | HEOBRY
RULFELES. B BREMTTHEHLTIL,
http://...
BHETARIVACLR THSAFEDY B KAD
HERP- 21— BHREEEVZSAH D E
Y JTEBPOICLLBMRBAAEANRY | HEHOBERY
FIDEEELTHALNTNSH, IUHDHHYD
.. http://...
E IR RAAEMAEIC, [P HOEXE I LVSRE
B, BB OMICRICE-oCEALRE T, BiTIE
5 | PHOEXE HELRBAOBERMICLABMIENESTIY BYMEORTR
F— 1 —EHILALOE, REMEADOME T
DEIZHRORDYICEISHESN T, hitp://...

o

4 |ESAEDY

27 BASHIEETDIAMPOTEA TIY R TR/ R+
SEOBFLYY | FEOBRFEIIATIRT —FIBUE CFOBRTFD | ean oo p
AIRT—F BEEITRLADMERASRILEVET t A |50
OfE&d ! http://...

[BARBEAIZ7ERITOADATELY 7=
DADAUEY | eI 1£BER | | LEOBETHRBSSEL | oo (xop
T=HMETIT7 | LHFOAICEBRTIHEHESF SIS —LI1ETL b
EUh ! ELLEaFSA>http// ..

PAUL FrIBELN.....orz RT: R— )L - Tyh—h=—ld 4
MCCARTNEY OUT | TH#RA[PAUL McCARTNEY OUT THERE JAPAN TOUR] | HRT7—T1R+D

THERE JAPAN (32013511 A 188 (A) ~208 OK) RRF—LAIZT | FRAAUH
TOUR BAfE.

RT: FF (LS54T E40, 11/9(L) club edge 7RAKIZ
ARIa—Swh TREENDIRXZ21—DvD20138 BREGL

20138 DL ! ICHELEY | LERERTIRER | ERARUE
1330EADRETFETT . GALABEN | &
HFUOBHLIZENER !

Nol iz VA4 —FFIZE&ETNTWE A NY MBI LI
M EN7261TH B, No2ld A4 x> FAFIZMA T, Mo
LFHPMHEL T EBTHY, TNSIEHED—5k & 53
LTwa. 7 No3 &, srfiliL7zficadl, 12}
HRRTIR % STt L Tw 5

PEDO XS LzA Ry Ve s LR T,
R8IIRTY. EALDHIE 5] TEYA v I —hbH AR
FNEBHE L 2F =T — N2 AT%DO @ AR T, MRS O
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F2[10) TR>R7E 705, T—FPRTAXY b EHBTE
BF =T — FilEZ 39%D# AR TL TEEZR 2 LAURE
NTW5H, RIFFE T L72A XY Makz b D F —
J—FERBLTHREEZT S L, RifREIELE KDY
BIZBE->TH 69%, B —HLTn2b0bEDL L
83N DAL Y, HERIFEE KE Rl 7z,

F7-R 9 I E N A XY MERO—F 2 RT. b
ENANRY M, 728 2Nl DX ) BEX/L Y v —
i DRKBUE 2 4 R ME#RD HIUL, No.2 D X9 2 KHl
BT A AMITORREESH L. Nol X No.2 DL
GH—DIEZEOA XY M2 IS E L BT, No3 R
No.d D &9 L BOWIEDATHI L HWIRD A X2 MMEHR &
Wozb b E Nz, F72Nob, 6, TISRT I
WD RRECIEM D 7 = TIERE Vo T/ 2 £ N
YRbHHEEN. TS5 N0 8 DHLT —FT 14 A MDHF
AN DOTERSEENL T, No.9 DL A~
T4 = ANV ROFEA XY MEHREVS725 OB HIH &
N7z, PEo X ) IIRETEIC L AR R I3k~ 2]
BT A N MERPEINTVDL Z & L.

+ =L
6. [i=N=ii]

K ClIREPOILH SEEI R I s~ 70T
O 7O Twitter 75 A X2 MEHRE BEYRYIZHhE 3 5 Bl
ERFEL, FHlizATo72. REFHIESVM & CRF % H
WTERRSIIIC A XV M &R, BESET, BN 35
Mo XY MEREMET A, A X2 N GFROFEE & B
WA 2o 724 X MEROAZTFERIIZOWT D RE
L7z

KREFFETIEA XY POEHY A — bR A RV N AR
DHASTEN L EBICE R L, BRI SE 2 T
ARy MEBREMHT 2 FEAIRE L. 2L TRETE
DEMTHME SN TV L KB A XY Mo EL RIS
52 LETThHo A [2], 3] 8% D, FRDA
N MERE THREZIETTA N2 b OFEIEHRZ i ]
RER Z L aRL7e. SHIRETESA XY MIE# L
F— 7 — F &AM RE 2 BEAEATZE (5] & LIl % 83% D i# A
FTANRY MEREIMBEETH D 2 & ZFFHlFERIC L o
THS I L7,

LBIIA XY MEROTL OB EERD & 5 hED -
B, VA= FIZE TN A URL B Web O H5 H
L, VA= o E R4 Ny MERE HBI0ICIBE
TOAMAZ RS S, FEMFEE 2T TRATICL
BV = R— A ZMAEDETER, WHL-AKRSHE
ORI % g LT 2 A OV T ORE T 5. 72
TCRKRENEL BB AR, AVI A= arvEDA Ry
FA% L B 12 A& Vio 2 FEHOELOEEIZONTD
R D FERET A, S HICHFTUIICL > TH—D A XY
MEHRE LCTHESNIZARY PEHRDI B, EDAf R

© 2016 Information Processing Society of Japan

AT R 2T B PHET A LA OV T b i
g

SENH

1] PEEE : MRz EEIEARE, AT (http://www.
cas.go.jp/jp/gaiyou/index.html) (ZH 2015-07-24).

[2] Ryong, L. and Kazutoshi, S.: Measuring geographical
regularities of crowd behaviors for Twitter-based geo-
social event detection, Proc. 2nd ACM SIGSPATIAL
International Workshop on Location Based Social Net-
works, pp.1-10 (2010).

[3]  Ling, C. and Abhishenk, R.: Event Detection from Flickr
Data through Wavelet-based Spatial Analysis, Proc.
18th ACM Conference on Information and Knowledge
Management (2009).

[4]  Takeshi. S, Makoto. O, and Matsuo, Y.: Earthquake
shake Twitter users: real-time event detection by social
sensors, Proc. 19th International Conference on World
Wide Web (2010).

[6] A, KHANEME, RFE Bk, RBNERIE ¢ Twitter &
72T T — )b A X Ml 55 4 [RERAFZE R
%53 AR Y Y 4 (2011).

[6] Corinna, C. and Vladimir, V.: Support-Vector Networks,
Machine Learning, Vol.20, pp.273-297 (1995).

[7]  John, L., Andrew, M. and Feramdo, C.: Conditional ran-
domfields: Probablistic models for segmenting and label-
ing sequence data, Proc. 18th International Conference
on Machine Learning, pp.282-289 (2001).

[8] Maximilian, W. and Michael, K.: Geo-spatial Event De-
tection in the Twitter Stream, Advances in Information
Retrieval, pp.356-367 (2013).

[9]  Jianshu, W., Yuxia, Y., Erwin, L. and Francis, L.: Event
Detection in Twitter, ICWSM, pp.401-408 (2011).

0] WAREZ, HHEL: 707750 A <> b FEH
W, TEHALEE, Vol.51, No.1, pp.14-17 (2010).

(1] —MEE, 8 wZ, WEER: POLE#ME 77 v b
T F—LORE, TNFATAT, e, HiE 'L
(DICOMO2013) ¥ > Y% 4, pp.1405-1412 (2013).

[12] 5@)Il &, Tagjana, S., Stephan, B., Andreas, D.: ¥ —
TANMBINT Y T =X VT = I S DFDEA KR
Mo, v F X T4 T, SrEL, W E €511 (DI
COMO2013) ¥ ¥ H Y% 4, pp.1123-1132 (2013).

[13] Jaro, M.: Advances in record-linkage methodology as
applied to matching the 1985 census of Tampa, Florida,
Journal of the American Statistical Association, Vol.85,
No.406, pp.414-420 (1989).

(14] #HEE—, BERW  RMELT R L 5~ 1 2
070 7 BRI, WL ARG T
N—2A, Vol.7, No.2, pp.51-60 (2014).

[15] Jeffely, F.: Mastering Regular Ezpressions, Oreilly &
Associates Inc. (2006).

(16] mARW, WA 5 SFELHEO 00N E AN (3
IREFRLER A V) — X)), au 4 (2010).

[17] Takechi, F. and Shinichiro, T.: Japanese morphological
analyzer using word co-occurrence: JTAG, Proc. 36th
Annual Meeting of the Association for Computational
Linguistics and 17th International Conference on Com-
putational Linguistics, Vol.1 (1998).

[18] Melamed, I.D.: Bitext Maps and Alignment via Pat-
tern Recognition, Computational Linguistics, Vol.25,
pp.107-30 (1999).

131



[ERNIBFERIEE Vol.57 No.1 123-132 (Jan. 2016)

W #

2010 4F R BB B L B0 L
FRREZE, 2012 FE R R RT T
PRABRFHRE A AT E T o — A
T, FEREKSH NTT N2 At
SNS B X UM E TG T — & f#fT, 21—
WAy T = AT AIFIERSIC

(IE%R)

i 1%

2000 FEH LUK AT RE SRR 2R
A3k, 2002 AR [AR AR et i
AEE T, AERKSHENTT Fat
A*t. SNS B X UL EFHRT — 7

(IE&R)

Hr ORFFERIZE I HET.
EE HE— (ERH)

2006 4ET-HE R AR TR (% T4 F}
. 2008 A [A] K AF R A B wir )
MAE T, FERASHE NTT Fa
At 2014 FFEHR TR TR T35
T ZE R AT B s B - 7 AR
FEA. SNS B X O EEHRT— %
FRATORFFERSSICHER. HAT — 7 N—REHRE.

BIE Ktk

2001 GRS T30 G R 2.
2006 4F 7] K2R BEAT 23 1 e B I
T () 20U, BIfE, B
K4 NTT Fa®l2C, =4~
=T, W, VTV A LD,
EAFHEAT, PEMEIERICID M.

(IE&R)

© 2016 Information Processing Society of Japan

Fakt &

NTT F 2 &5 S0 58 ir 8 7%
1990 4 B2 JE Fe B K KA Be B T 0F
ZEFME LRI T, F4EHABEER
(BR) Afk. 1994~1995 4E % — 4 F—
A YRR R RN TR AT
H. 1998 £ £ ) NTT K E. 2010
B IE AR R BE F R B RR 5 S A LA,
PR, FRFHEL (L5). EXNAVEREEIIBITS Y
AFLY T b7, PIYVAR—=IFabhan, 2—H
A4 7 x— RIS HWFZEBA5E ICHE . BT IHHEE S
2, ACM, IEEE £&H. Rav=7RH.

(IE%R)

AH B

1998 4FFHff] K7 K7 Be i LA feis 7.
it (T5). 1999 4 NTT BEhEfE
8 (kk) Aft. BE, NTT F e
Bt ze s, ENA v a s ¥ —
T4 YT, WEREFL) T 1,
AT LICEIT A0F5EICHES. RE T
Y¥a—%Ary VI—278E5 ) % BTEREEYAR

B. A&y =7RA.

(IE&R)

132



