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The Development of a Disaster Social Phenomena Trend Prediction Method
Based on Analysis of Corpuses about Disasters and Crises Using TRENDREADER ™
- A Case Study of Web News Corpuses for the 2004 Niigata-ken Chuetsu Earthquake
and the 2007 Niigata-ken Chuetsu-oki Earthquake -
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Emergency Operation Center should have intelligence for prediction not only about probability and scale of natural
hazard, but also tendency of social phenomena of disaster for proactive disaster response. However, unlike natural
hazard estimation, there is no method or system that could predict social trend. In this paper, we propose a prediction
method of social phenomena tendency based on analysis of disaster corpus using TRENDREADER(TR).The TR
system automatically extracts meaningful keyword sets from digital text datasets related to disasters, and visualizes a
“big picture” of whole situation. Our method consists of the following two steps; 1) to identify keywords among
documents about possibly significant disaster social phenomena and 2) to apply trend of the keywords in stock chart
model and to provide daily summary as well as weekly summary.

Keywords: disaster social phenomenon, proactive disaster response, disaster prediction, text mining, keyword
extraction, stock chart

Common Operational Picture:
COP :

TRENDREADER:TR

281



2007

A.
Words create worlds

TRENDREADER

TR?
TFIDF ® Incremental IDF ¢
TFIDF 2

TFIDF

Incremental IDF

TFIDF

TFIDF(ti,dj):TF(tI,dJ)~longNt’—d) [1]

ti TFIDF(t;, d))

d; TFIDF(t;, dj) ti
J

N; dj

TF(t;, dj) Term Frequency ti

DF(tj) Document Frequency

TF

TFIDF

282

TR

= TFIDF

t

1,200

1,000

800

600

400

200

1 10 100 1,000

2TF % TFIDF

10,000



2,588

t-At t At Cat
t-At TF STF
TFIDF = TFIDF
STF =
1 STF X =
TFIDF Y Y=aX’ a b
t
TF t = TFIDF
t >
TFIDF t At
Crat >
TFIDF
1
TR
2004
2007
2
2 1
2 8
19
4,000
3,042
2 2
2

283

10,000

o (n=2,588)
-0 (n=3,042) ;'1\3\'2’
_ RS
—Y=X A&
)
B
1,000 N2
N
Qo
e
& .
&
100 4 ~
\brb*
4
. {\\'(;
NG
10
4,000
1
1 10 100 1,000 10,000
hrs
2
Yahoo!
4,000
2
TR
2
1 TR
2 2 1
3

@

TR

Descriminating Value



1,000
At
100

&)

10

100

10

24

10

100

10

TR
1,000

2D

1995

1,000

100 1
1,000 4,000

4,000

100 1,000

10

10
100
24
10

4,000

IC

284

50

®:
[Tol)
: 10
: n=136
40 | :
s
.................... 5%)
40 50
200 — ‘
1
° 100
' n=163
o
150 |

1,000

600

400

200

1,000
n=169

4,000

3,000

4,000
n=179

2,000

1,000

3,000

4,000



1,000 Y=X

100

1,000

4,000
4,000
1c
10 100 1,000 4,000
3 5 7
11 1
100
1,000
5
1
10 100
100
1 4 ”Golden 72 hours”
4
2
1 100
1,000 1
1
3 1,000 4,000
100
4
(©))
0 100 1,000
TR 100
2
5,666
2,296

285



40

30

20

30

20

30

20

30

20

° -
—_— -3
-5
-7
o R
— -3
-5
-7

COP

LJ [

10 100 1,000 4000 10,000
1024 3:56 10/27 21:56 124 956 458 956 (M)
7116 20:13 7120 14:13 8/27 213 12/30 1413

4
7/25 15:06
@
2

286

Operational Period: OP

At=1

>D

Incident Action Plan

TR

1



300

2,000

5,000
4,000
3,000
2,000
1,000

0
5,000
4,000
3,000
2,000
1,000

5,000
4,000
3,000
2,000
1,000

5,000
4,000
3,000
2,000
1,000

5,000
4,000
3,000
2,000
1,000

5,000
4,000
3,000
2,000
1,000

0
5,000
4,000
3,000
2,000
1,000

5,000
4,000
3,000
2,000
1,000

5,000
4,000
3,000
2,000
1,000

0
5,000
4,000
3,000
2,000
1,000

0
5,000
4,000
3,000
2,000
1,000

2 10 20
3
100 4
400 500 3 750 1
1,000 6 1,500 2
3,000 4 4,000
100
n=6,884 oph
© 0 &
LS.
L L L A'Av
200
n=8,845 N2 >
Ot n 20
S S
K ) J— 2
300 o
n=10,273 N
6 5° Nl
RSN
v v >
400
= >
n=10,876 o &
53 o
] ] [ A 4
500
= ©
n=11,533 & 26
AN
) ,\o,h
J | - v
750
= N
n=12,823 & ,\qib
D 4N
QTN
] ] T AN |
1,000
n=13,467 6\'5 ,\"3"‘
RN AN
K
| ) [T A
1,500
n=15,103 ,\o}D R
%66?) IR
q,’\
| \ JEE S 4
2,000
n=15,844 h,\& &
" N o2
A Qe
| | | [ T A
3,000
_ o
n=17,576 & R
o> o
A Q¥
y v
4,000 4
n=18,348 ° QP &
REININ
v ®
v
O L o Lo WO WO WOowao VoW o ©wo Wwa L
n N O Kk B A4 QAN WV KRS AW KNOAN VNSO AN BN
T 7T 7999922 S T TnL YN YA 9999
L gR8LguS8IBEEEYBESIBES S
I S = =S = = R R S M=
log,,=D

287

0.78

1.3

20

30 40

Y=aLN(X)+b

1.24

50

6.0 173
1
200
1 5 10
100
5
1 5
1 5
3



1,200
1,100
1,000
900
800

D

700
600
500
400
300
200
100

10

@

TR

Y=205.1LN(X)-733.8 R*=0.95
Y=152.2LN(X)-557.5 R2=0.96
Y=124.8LN(X)-450.8 R?=0.95
Y=109.8LN(X)-392.2 R2=0.95
Y=101.3LN(X)-365.3 R?=0.95
Y=75.2LN(X)-272.0 R*=0.94
Y=49.3LN(X)-148.9 R2=1.00

1,000

2,000

20 30 40

3,000
(hrs)
1 5
50 100
1
3
5
2
2
1
TF
12 TR

288

TR
4,000
2
9/1
7
1
2
3
3
7/17
8/11
7/25
82 400
21
10
TR

TFIDF

1
8/11
30
7/28 300
1

TR



2,600

TR

PR(19:26
2
(8/9 12:01

(12:04
500

8

= B

(8/8 12:01

7/25

7/25

7/25

717
- - -

1 szrz1iz00z
§2/21/L002
| zerzvizooz
61/21/2002
{ avrzrizooz
| evzvizooz
| ovzvizooz
1 uzvi2002
I vizviz00z
1 1rzriz00z
1 sznuzooz
1 sziL1iz00z
{ zenvizooz
{ et/11iz00z
{ ot vizooz
| ewnrvizooz
{ owrvizooz
1 21200z
/L1/2002
{ vviizooz
62/01/2002
92/01/200Z
£2/01/2002
1 ozi01/2002
1 zuoviz00z
1/01/200Z
L1/0L/200Z
8/01/2002
{ sioviz00z
{ zovr2002
{1 62/6/12002
| 9zser2002
| czier2002
1 ozserL00z
{ 2612002
{ vuerL00z
1 12002
/6/2002
i s/6/.002
2/6/2002
0£/8/200Z
12/8/L00T
¥2/8/2002
12/8/2002
81/8/2002
G1/8/2002
Z1/8/L002
6/8/2002
9/8/2002
£/8/2002
1€/2/2002
82/1/2002
§2/2/2002
22/L/L00T
61/2/2002

i

——— o ——

- S/L1/1L002

o ow——— - - -

—=

- ¥2/¢11,002

0L/¢1/L002
€/21/1,002

92/11/,002
6L/11/,002

CL/V 112002

62/01/.002

22/01/2002|

S1/01/.00¢]

8/01/L002

1L/01/L002

¥2/6/.00C

L1/6/£002

& -
L1/211L002|

01/6/L002

€/6/L002

12/8/1L00C

0¢/8/.00C

€1/8/2002

9/8/2002

0€/./1.00C

€2/11.00C

91/./1,00C

_.;4 |

91/1/1,002 .

40
35
30
25
20
15
10 |
5
40

7/26

o o o
-~ <

30

o
N

35
30
25
20
15
80
60
40

20

p <4
e ol da s
iy @S

Vhaa

L
|
..,
0\.7_%,.,
-
I
MY

hrs

3,500 4,000
12/30 2:13

3,000

11/18 10:13

2,500

2,000
1077 18:13
289

1,500
8/27 2:13 9/16 22:13

1,000

500
8/6 6:13




8/8

)

8/8
)

01

4,000

10

7/17

(7:08

(12

7/24

290

At

&erioes | v2rzLIL00z
22IcLII00¢
81/¢1/700¢ i} LLZ1IL002
i
§tietii00e | 0112112002
§12112605 £/241L002
liriiooe
8¢/1 17100z 92/11/L002
i
&l Hz00e || e+nruiz002
217005 ZLLLIL002
GI/L1/100¢
itiro0e S/L1IL00E
il
Lligoe, 62/01/2002
10117005 z2/01/L002
Geiol/700¢

. 11101/700¢ 51/01/L002
i
Sion 8/04/2002
201700 110412002
8216/
96/ v2/6/.002
G0
Qerido 11161002
10 0612002
8/6/200¢
$6/200¢ £16/2002
i
fe/id0 Lzi8iL00e
m Nmmm 0z/8/L002
SLI8/10 £1/8/L002
&ania0e
8182008 9/8/2002
Fe006 08/L/002
8¢/1/100
S¢/21100 €z/LiL002
g1/2/100
spiiog 91//L002

g 8 3 ° 5 e
&L vereLL002
22IELI100¢
&1ILI700¢ LLEVIL002
i
GLICLI100¢ 01/211L002
$et00¢ €/211L002
licriooe
8¢/L 17100z 92/11/2002
i
geitiaone 61/11/2002
m N N mmw ZLLLIL002
Litiriooe s/LLIL00T
i
glracs 62/01/2002
ggoto 22/01/2002
11101720 51/01/2002
i 8/01/2002
i
dorina 1/0b/L00Z
9¢/6/10 v2/61L002
6ero 11461002
e
[ 01/6/002
S/6/200¢ €/6/002
erio6 12812002
s
vee00 02/8/002
&R0 €1/8/2002
&aniaoe /812002
i
veo0e 08/2/002
&g ceiiL00z
/L1200
81/2/10 91//L002
s1/z/10
g 8 3 g288¢2° 2 gg°

TR



8/6

(8/10 13:01

TRENDREADER(TR)

26
(8/7 7:51

1Y)

2)

3)

4)

5)

6)

7)

8)

10)

1)

12)

291

Web

()
()
pp. 9-23, 2006.
TFIDF/TF
2004
No.
8, pp. 367-376., 2006.
TFIDF
No. 9 pp.

65-74,2007.

A. Hartmann: Words Create Worlds, Social Work, 36, pp. 275-276,
1991.

G. Salton, C. Buckley: Term-weighting approaches in automatic
retrieval, Information Processing & Management, 24, pp. 513-523,
1988.

Yiming Yang, Tom Pierce, Jaime Carbonell: A Study on
Retrospective and On-Line Event Detection, Proceedings of the
21st Annual International ACM SIGIR Conference on Research
and Development in Information Retrieval, pp. 28-36, 1998.

Vol.41, No. 11(2000) pp. 1208-1214.
Yahoo! Japan News http://headlines.yahoo.co.jp/hl

, , No. 8, pp.
36-39, 1998.
Vol.18, No. 1, pp. 21-29, 1999.
pp. 52 2001.
191pp. , 2008.
( 2008.5.24)
( 2008.9.13)



