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Recently, the importance of impact-based forecasting has increased along with the socio-economic impact of severe weather

have emerged. As news articles contain unconstructed information closely related to the people’s life, this study developed and

evaluated a binary classification algorithm about snowfall damage information by using media articles text mining. We collected
news articles during 2009 to 2021 which containing ‘heavy snow’ in its body context and labelled whether each article correspond
to specific damage fields such as car accident. To develop a classifier, we proposed a probability-based classifier based on the
ratio of the two conditional probabilities, which is defined as I/O Ratio in this study. During the construction process, we also

adopted the n-gram approach to consider contextual meaning of each keyword. The accuracy of the classifier was 75%, supporting
the possibility of application of news big data to the impact-based forecasting. We expect the performance of the classifier will
be improve in the further research as the various training data is accumulated. The result of this study can be readily expanded

by applying the same methodology to other disasters in the future. Furthermore, the result of this study can reduce social and
economic damage of high impact weather by supporting the establishment of an integrated meteorological decision support system.
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22 HAE Ol0|JE S8 2A 25

A AA AEsHE dlolele] oF 80%7} 202537H4] WA

& dlo]E](Unstructured Data) 5, B1=E, ARZl, G447 2+
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A7 e Bdowm Qg o] 2 HAY HolHE Byt

&40 FAT F JA HA, webA =y Qld
2] Al ~(Business Intelligence) TN & do]E 7} A
Fohe A ol AR FE 2 oaAA Yol rhsEA
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‘i‘EﬂO]Ei A2 71Wold(5]. FE #AS EAEE Bie

7 ‘Jr 1°ﬂ A 54 ﬂz—ﬂ]%: 2Z3}7] 98] ALE
= /\

1 %" :

A ERe 2 X]E?i}f;(supervised learning) 2} H]A]

L85 (unsupervised learning) WHS €83  9lon,

I F AZgs BA2 g5 oo E(training data)e} A

o] El(test data)d] FS T3l o] FFLhD <5 dlo]
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E}—— °H Be odo o ]z‘s_} 1:'4, o]E 747@ ﬂ]o]ﬂoﬂ S|
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A B R 2424 594,

5SS B3 BA B Rde
S E WE HA(SVM, Support Vector Machine)[29], 1+
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Iy dukd AL gy A7) AZ7)ALY] 1) &) <Table 1> Performance Index for a Classifier
Bof B wAlE 23 22 A A EAS JH A P B TP+ TN
A, @& BAZE B MR ohd T W] 43 5 9 U TP N PPN
o &, shte] ARVIAMNA ERuEs) duFu v Recall=
e S FA0) AT 5 olek e ASSES Sos) e
Sh= © shikel W) BAS dshs Zlo] okl ) TP} FP
8 Aol mel ARAe A4 (1= e < 139) Mol Pl saore= 2o e
?2\1% AR _%%x » & EAZF ofe] sEiEerE AR *TP: True Positive; TN: True Negative; FP: False Positive; FN: False
she A BH7) st BgelA 7 dolel B8 BE A e
0] Z(noise) & AT 75l stk & ShdlolH=
A 3k 712 o] 2 uE F39) studa #E &S B35 Aol o3k 452 Kohavi[11]9] Aol whet 4
A0l AFE A DAHoR SuFust B vl A AW} BRI} AZF 1 BARA AT F 9]
7 ERiE A EF g SEo] FAAT AM, o0, FAH JEARE <Table 1>0] e vpe} 2
Az A3 F HEtoks) H|FR Faiof 7+ 8 7|x} th o] A$ o|SH ‘Positive’ Z ‘Negative’ = w717} 9
G Bigol EAAT. B So] mubabael o] ey HT B ARG A7 dEhH, Tre' % False' s o3
okl s Dtz VAL 7F e AS BEe Av|E Qe Adet AA AH T AAF-E Eph
Plw; | Clas® S7HZ0 o= AAl &7 Aol 2=
Az Fa7) ol VA Zykaba 98] VAR Haeke 3.2 HOIH 8 H 2RI &5
9] ¥/ (false positive) H]&o] FopxItt, weba] 7} 1))
of Aute] 2] WA Farake Bast Aok R ATeAE oA va B ARVAE FHe] 5

wEld B Ao AE d27ake] o] e B4 w4 MRS VTR g 3 AT HolHE ddd ¥ &
3lo] the3} o] waEol RS A wiA & Al ARSI A e 2= 2009 195-E 20201 4
Aol EAWEZ PAEE vol2 AAE A, AA gy 279 ARE 77 S5l AREskaL, o] % 2021 4
A% B4 Bop] tlg B alwe AFen e 7] B ARIAKE BV A3 Agslch 5 g2
e gom gtk e o 74 sshior W ga o HolEoutofsample)F PE wlolE = AH8-alo] 9
712 A7) 98t woje] majol We Z&@ns 8l MEA FHE volHel el dafor £t 7Rt
AT 2 Plw, | Cass) Plw, | ~ Clasg) W& A HFHOR ASa9ith HFH o= 4 Holg 7|4}

I/O Ratio(In/Out Ratio)E oo 2ZM To<] 1/0O Ratio S 314470, AZ HlolE 7)AF = L3R A S

b ESss dg AeRorE RHE HEo] ol rg & T4 2.60/Hh <Table 2> S5y vlofH Sle} A RE

B0 A iAoz 7 sake] gergeg = WY AAEES S Bz Qs T2 S

913k 10 Ratio®] Bigko] ek 9l ol e+l 7y AW A Bh 7IAF 7 33% s stk S S A5
4

> o rlo

4 27 Ao] e P 71E0R A9l ol sioel  SFL HOP, 30%E LR A I3, et 24%7F FEH
BE Hge = qnE SEHow AASA. A2 dE dusthaL e Aew yeyth viE X

{Table 2> Prior Probabilities of Train Data Set

Classt Class2 Class3 Class4 Class5 Class6 Class7
Prior probability ) Road traffic . Disrupted Flight Public
Car accident control Heavy traffic railroading | delay(cancel) Harbor control transportation
N. of inclass (%) 1,027 (0.33) 949 (0.30) 595 (0.19) 124 (0.04) 759 (0.24) 436 (0.14) 288 (0.09)
N. of outclass (%) 2,177 (0.67) | 2,195 (0.70) | 2,549 (0.81) | 3,020 (0.96) | 2,385 (0.76) | 2,708 (0.86) | 2,856 (0.91)
Total 3,144
Class8 Class9 Class10 Class11 Class12 Class13 Class14
Prior probability Isolated Closed Distress Agricultural General .
Town mountain situation facilities facilities Falling Closed school
N. of inclass (%) 234 (0.07) 303 (0.10) 93 (0.03) 400 (0.13) 381 (0.12) 218 (0.07) 342 (0.11)
N. of outclass (%) 2,910 (0.93) | 2,841 (0.90) | 3,051 (0.97) | 2,744 (0.87) | 2,763 (0.88) | 2,926 (0.93) | 2,802 (0.89)
Total 3,144
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<Table 3> Number of Single or Multiple Damage Field News of Train Data Set

Class1 Class2 Class3 Class4 Class5 Class6 Class7
Frior prebanily Car accident Rosgnmlmc Heavy traffic rg:ﬁrct];éﬁldg delal;I(I(?:rtlcel) Harbor control transpgc?rlltgtion
N. of single (%) 237 (0.23) 194 (0.20) 81 (0.14) 29 (0.23) 280 (0.37) 28 (0.06) 18 (0.06)
N. of multiple (%) 790 (0.77) 755 (0.80) 514 (0.86) 95 (0.77) 479 (0.63) 408 (0.94) 270 (0.94)
Inclass Total 1,027 949 595 124 759 436 288
Class8 Class9 Class10 Class11 Class12 Class13 Class14
Prior pr ili i i
oY | et | e, | D | Mo | g | ramo cosed ool
N. of single (%) 60 (0.26) 26 (0.09) 41 (0.44) 125 (0.31) 147 (0.39) 26 (0.12) 104 (0.30)
N. of multiple (%) 174 (0.74) 277 (0.91) 52 (0.56) 275 (0.69) 234 (0.61) 192 (0.88) 238 (0.70)
Inclass Total 234 303 93 400 381 218 342
WARALE oF 3%, HEERFN7E oF 4% HIE R YERY (Oceur)’ ] 4% 1.96°] 1/0 Ratio a2 7Hd oA o=
B 38 Rofel slFakch Aok % FF 54 wolvl A% /1A 2HT A 10
sk dolHE B3l ysiEopd oo 2dS}ES =F  Ratio’} EETE AT HEolE BFT BFE0] EolA
Sholch oA AF ek npel o], slte] ARVIALNA o] EE EFVE S5
Hoke] FElE AR A5 aelste] 9 gaitorol A
=49 dol & A4 dolw Mt G55 AlLtsadt. 3.3 287 d4)
A= <Table 3>¢] & 8l v d|afitof M=sE Ay
B, 7} gjs)Eoke] Hnk o] (56% ~ 94%)0] ¢+ 7]AFel A 7] g ol %, AAl HF doly Als &-&sto] A
oheFet oF Fal s AFe A9US 1T - otk o] % SV ARTVIALY] FEEorE EREAY. AT HlolH
dofo] FulA ofuE wkdd = QEE n/l oo A&H A9 7 V|ALE dofHHE WA o] 5, thojuE o 2
Udel n-grame g3kl om, Ao 3-gam FE7A B 24 U B2 AR S5 10 Ratios HAYske] I3
ato] 7 ngram B9 &S AlAEI o] 3 duksls FopH ¥4t [/0 Ratios EEShE WAOE ERSHATH
slated AA FRNEA A2 58] ol 220 54 HeR <Table > AT dolE A BF ASAR T vy
of Wl &7n|&o] 5% ol EIENS &85t WL itk

<Table 4> Example of Token Frequency and |/O Ratio
of Class ‘Car Accident’

<Table 5> Overall Classification Result of Test Data Set

Accuracy Recall Precision F1-score

Token Ir;ﬁlezs.s Ot#gl;ss /O ratio Index 0.85 0.72 0.45 0.50
i e m R T
(recall)©] @‘ﬂ B 2% 2 A A oH 3 d|3Eoke] 71A17b
Occur 0! 633 196 A 7S el okw gnlEdl RRE gEo] wr
“Collision Accident’ 247 11 46.29 1A 73" E(precision) 9} Fl- score«] 739 242y Hit 45%,
50% % thA WA YErRTh 55 A3t dig B 44
‘Oceur Accident’ 376 144 5.38 Aol BAS ola) 7+ 13 ‘E‘OW A B e R

<Table 6> YERNATE

<Table 4>= A7) Aoﬁ—t’roktﬂ B39 8§ oA E YE o EF A B8 9] dolHE AF39
it} ‘FE(Collision)’ ©] o)z} mEALL gaiel  wolE BT HA TI%(EZEA) A H 96% (S
ZVAbIA EAE SE oF 33.8%(=34771,0277) WAL Fra) Aol RS Helr F& o) ASRS S
i 71Ahel v el g ol A e see of AUk A& A FalFui(100%), 7IEAE=(97%),
0.6%(=127/2,1177) E} Bof 7)== oF 596uje] /0  WEAIL(93%) TOo= EA ekt ohut gsfzof 3t
Ratio #+2 7FATh ‘Abil(Accident)®] 7% 3.74, <Al U Q@& HAF EAsk=d, 53] Ad&o] W v
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{Table 6> Classification Result of Test Data Set by Classes
Class1 Class2 Class3 Class4 Class5 Class6 Class7
Performance Road traffic Disrupted Flight Public
index i i
Car accident control Heavy traffic railroading | delay(cancel) Harbor control transportation
Accuracy 0.82 0.71 0.81 0.85 0.88 0.82 0.87
Recall 0.93 0.46 0.58 0.56 0.81 0.78 022
Precision 0.69 0.81 0.79 0.18 0.80 0.61 0.31
Fl-score 0.79 0.58 0.67 0.27 0.80 0.69 0.26
Class8 Class9 Class10 Class11 Class12 Class13 Class14
Performance Isolated Closed Distress Agricultural General
index i
Town mountain situation facilities facilities Falling Closed school
Accuracy 0.93 0.79 0.88 0.94 0.85 0.84 0.96
Recall 0.68 0.77 0.83 0.85 0.97 0.68 1.00
Precision 0.14 0.39 0.04 0.35 0.34 0.35 045
Fl-score 0.24 0.52 0.08 0.50 0.51 0.46 0.62
dlEoke] A9 ol AFEEE FEldh g8 A Tole] o dubHl A g g5 tlolH ] A4S FI EH717F
FAe 71918k AR Btk AdEe] A9 dadAs]  tpgst AHEE T oEA E7719 4 A s A
o] & FajlEoprt ofd W dia] BA Uehde A g eR JdE ¢ it
S 3l 4= ) $A <Table 2>9] &< dlolE Al 14
S Ay, 2HAL(3%), D= (4%), PFE |
(M%) & AA #Z dolg T 5% W9 7Ate] FjsjE 4, A =2
of 7]Abel| siation, Mo & V|welAles Bk
U A5 dioly AldA%E i vl&o] frAFsHAl LERT E AFAA = A 7)dd gl gist A - 24 - d S
Z Aubg o7 wls|iofo] el HlE AAZF v, 3 Vs ALS S A7) B AE27|A HdolEE &
)2kl A g ool WS ATt glo] 4wy &ate] YSARE EA s daESEs Adsisith T
A vebgton, &5 shdlolE el FA 2 1/0 Ratiod] | AFoEE VFFFEE T R 28-S % dEA A
Ae B3l FdE A AoE dddn Zkets AABIA =, A A 7]de tiste] A&7
FF 277 A 2 FEE AnE SF Fa eRF Al AFE FsRckE AvoR FF - w7 e
AdlE AR BAGRIG 27 Bgel Al A e RIS AASL dEsan FAdeRE JA%E
2 R F ool WA o2 sjajioll A Sldelh VI BRIIE Sgaglon, ¥ drEdel 43t
FHEE Joltk olE Sol wEAD, ZibAba, Y ol o= i) AN i duFe 1Esd
Abat sjsjtobs w lelA A, R g o] RIS ARk 58 AR shuel Akl A
B, TR 2, 2bU T2 9 2 oAl wiw ofe] Bop] WlE tE 4 Ueg A UF 27
stk whebA Ss) gk s FAE PRetun AUES  Festes Ay on], 5 % uFF saicl ¢
MAshE 371241 wieto] F Q3 Ao rHelth thgo £ AV] #olE HFglslr] st FEHZA] 1/0 Ratio
2 A4 &) o] obd APH ok @ WAL Axste & AAISte] BASHATE 3 dubA A ool 24 dE
ZAg-oltk. 53 ~ Aaj7t 2, ~t A4, el of  AHEE S 1-gram(uni-gram) -] obd, n7fo] AEHH &
WS e ~S AR 2 A Q8F sl Bk o9 FHEOEA ngramS A-&3to] /| wovt o of
ueba 54 e wojoh ot ¥ ozt 3 g o] A oujE wdstal #7718 A E Sxstaat st
Al 28T A4, olo] gt #H'dE]|(penalty)E F- Atk

2L

U=V N
_O|L

Lo

QoA R Saol BR dueFe ¢
171931 Bead Az AL B4 A A9 7712 A
ekl al 2 do) AR Agehi, Asg AR
725 44 B3 23 stpel ThssiThs FHel

Cmeba A S GaeZe) AN B
se] Aol e Aow peRTh wF AP

ol

oA o
ofN my o 1o AN >
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