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Recent area studies tend to focus on particular research domains, that is, try to understand a particular area
from the perspective of a particular research domain. However, original area studies try thoroughly to grasp an
area beyond boundaries of countries and research domains. Area informatics is a scientific field corresponding to
this original area studies. It aims to reconstruct an overall picture of an area by a bottom-up approach to
assemble fragmented data. However, due to lack of data and inconsistencies in data type, quality, and
granularity depending on differences in research methods, it was not possible to organize the fragmented data
and reconstruct an overview of an area. Therefore, this study is to establish a top-down approach for area studies,
that is, tries to develop an information system that automatically extracts, organizes, and visualizes big data on
the Web and to create hints for researches. This paper is its second report.
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Figure 1 Overview of the developed system

2. A&

Web 2> HIEE L= Fifdse s (BLF, "2 =4
W4 B3Il BT h R ENnN 5. &
DN, KERHCIS T D it 72 mE G W 2 3K E
BH7=91Z, Social Media 2 E DY » 75— H &%
LT, (EROITEMEXE oM Dm0
YR bdH D, ZNHOZETIE, $HRETD
BHIRART L7z BT, $—U— REIHLITH A
L CHEHURERFLZIET D, O gniEE > T
WHDT, ZOFETHEHTHS.

LU, Hus DR - Bim) 2 i RE9 1488 L X
I ETDHEA, F—TU—FEHFINCRET DL &
IETE RV, £ ZTAIIFETIE, Web LoOREH%
*ge Lt LT, OWeb scraping (2 & 57 — XN,
OBt = IS S B RE R T & e Z2 R BL D
P, @Topic Model |2 & A58 HMAH, @R
EWVOI RO A G DY ERAZ (K1) . B
RS EFIH LB HIE, 7 — X UEE & ST OR
5 S EER ST -0 TH D2

2.1 Web b D FEIGREINE

Bt BAEY A F EORFEENGLE L
7. 2720, 0% < BN EO AL & D
TN 5728, AL Tl MR CRIE TR 72y 72
T EIEERSR & L7=. Web scraping Hffi 2 VT
i BOFTRA - W B ORTR - BEoC T - AFP (BERERR)
MORFLNETLH L EHIZ, FiLFEDOHXA B
Jbs R « BHT AR« 3B FIRF < URL Z2 il L7z,
INHEGREEHRE LT CSV BERXOTFA LT

74/ (UTF-8, BOM 72 L) IZ#REL, LIED
WLERCREA L7-.

2.2 FEREDL - DR EIFIREDH
LR ORFZEMRBLZ BT D720, RYITE
REZfRNT#s KyTea [3)IC XV, FLFHF O L% HGE
SN EI LTz, KyTea I%, B HAGEE X SHEY
iy —/,2 (BCCWJ) [4] D=2 75 —4 (557,281
X, BEESE - dmsft B A) ICK 0 EELTE
0, AUDEOT A NT —X2IZxT DRI 98%
Pl (3,024 XDT A NT—H) Thoix.
RIZ=a2—F Ry hU—27I2L0, &HFE
7222 BL (X2 TIE¥ 7 Loc TH/R) , #Maxtay7
e 2B ([A], TimA) , FEAYZRIFHIZREL (A,
TimR) , THLSOHEEE (A, O) IZHHT 5.
[P, RFPZEMRIUCEE S 2 BRI DWW T, B
4 (R, B) F7zidfkse (A, 1) Th D il
T5. BHLE=2—F %y hT—21F, W
mRHEREE R ~» U —2 (Bi-directional Long
Short Term Memory; BiILSTM) & {44 & fifg 5235
(Conditional Random Fields; CRF) ##HA& ¥
72 BILSTM-CRF [5]C& %. BIiLSTM-CRF DA%
#X 2R T. 22T, HBIELBILSTM %, 2T
X CRF Jg§ %, £iZZE L TW5. BILSTM-CRF
IZHFES A AN E LTRITRY, T 247
(Loc-B, Loc-I, TimA-B, TimA-I, TimR-B, TimR-I,
0) DWF i 1 DEHEE L.
RPEMRBUC DTS NI HERIL, FFEL2 2L
T, MaxtRZRREMRBLUIFEBAA B, Z2HERB
VAR - RIS LT,

Loe-B O Loe-B O Loe-B Loe-B  Loe-l1 O
CRF Layer — — — — s _— _— S
BILSTM \/ \]/‘I/\/ \/ \/ \/ \/ \/
| . Xk |, &R’ 3 3 2]

2 BiLSTM-CRF ®E T/
Figure 2 Schema of BiLSTM-CRF model

2.3 FEREE,I L DFEBEHE

I LR F N OadEZ BERICRIE 3 572
®IZ, Topic Model @ 1 > T % Latent Dirichlet
Allocation (LDA) [6]% iV 7=. LDA Tif, 1>®
LEIZEBEO MYy 7 BFET D EREL TR
0, TE2KRDO My 7 pMBLORHFEILD
vy 7 DaMiEET T 5. X 3 IEARNSETH
W2 LDA DT Z 7 4 INVETIVERT. 2T,
HERY OMITBIIZEE, AR OMIRMES %
AT IR VIR L AR L, A FOBFITY
W LOEEE R, 22T w dME—OBIIIZES T
o SN HFEZRT. I Z by 7, 01X
FRRFEIZED MY I, 1Ty TEDH
B E AT, aBXOnIZENEN OB LD ¢

— 316 — ©2019 Information Processing Society of Japan



DAFA—H T Y, LDA & LTHART A— 4
DRT A8 Tl % = LA, /A 78 r$T A
(8)

& LWFERD.
O,

(a)—(o)
N p K

(2)
N

2/

R3LDADYT ST 4 HILETIL
Figure 4 Graphical model for LDA
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Figure 5 Computation time of brute force and 2-opt
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Figure 8 Event detection based on typhoon-related topic of LDA
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Figure 9 Event detection based on domestic-politics-related topic of LDA
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