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st AF B PRI 7149 o] GLolE BT, ALY BN E AEAS o]

44 12 BA4) e B 7}111, g Arol the g2o] Solsitkn Bl oYLk E A7
£ AA MRS A Aes wEHE QEY £ A9 o JAle] BiE VR 3 As
A B4 53 7150 2 @—*z— B AH7} on FEe] ABAL AT Auhk A5 ehta )
of tisl sterstgich. E@ FEE /1FE L AF B FAE OB AT go) A

el Bof 408 B3N] AFUS R Golg} AF R gold] 5 50/l ABeA FAE
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2801 71 FWE, AF, AT, AHUZYA | E, HAE njo]
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1. A &

L

dest B4 AUE BB HAE pies g 98 ASEE Sl (Wiken,
2004). Hzole 2L 7140 BT HEo AHY B3} SaRe ge} U ket 24n)Tof

£ B9l sk 39 g H]O]EW} i EobA vy Stk webi B AFAEe e FH
£ 21 = H2E FEo v F dlolEo] e 242 B3 vl e AAS THEs] A8 FYd
o] =3l Ut} o|XH thFe] PAE to|ElE B4 ojAollE 2E 4 QW MEFL o1 Qe
BERE FEoh= A, S HeFY] WS H2ERRE FF £A4S S §83 RE FE=
A (Hearst, 1999; Sebastlam 2002)S HAE unfoldo|gty 3t} BEIAE ulo] e ElAE FE| y
AY HolHE o]RolF HHE 7\}%—3}— BE HolE obE AR I &§ Foprt vl thdsith o
£ 4, 573 714} (article) o] A (source)E zFotstr] 93 A (Metzler 5, 2005), 574 M 2} o}
2 HEE Y A 58S EOH M2 HFHE LAs7] 93 A+ (Fan 5, 2006), S~E 933}

—~

categorization) & F3l B]FL2% &4 (repository)E F23}817] Y3 AF (Sebastiani, 2006) 5

T "HAE ulojo] &g o 2THTE. YoAXME AFeARol, o= 53] thFs A4S 7HA
£ AR 4% £ a4 telE S Htist $of HAE dlojE vt FRE I 9lo], AR T
doefol thet HAE ulo]dg 3= 7]E9] tlo]E B4 = 2hE 4 ¢ld ME-L F3 A4
S 7] 93 A EE0] Fs] o]Ro)R 1 gt} (Kim, 2012; Choi, 2012).
f 2 dae da5290d479 (535048715719 M A ABAYEA D] AR}
7150 QR RGPt RAFE ATIA o)A Aol £3E A

o
L (136-702) A A HET JS 77, FEdtn ﬂfﬂwc’ ( MR Y2 T3k, 74,
2 TAAAL: (339-007) AESEARA ARG 370, FRRANHN A7 (BARAATA), A7 9.
E-mail: kjs0416Qkihasa.re.kr
3 (339-007) NE5EAXA AANZ 370, = HAAS] A7 (RAFAATLA), RA79 L.
4(339-007) MEEEAAA] AH R 370, FFHAAN A7 D (RAFAA7A), AFAT7
5 (136-702) N2Al HET 3S2 77, FRldistn AEsrY (AU~ [TeH}), A7,



420 Yoonjin Hyun - Jeong Seon Kim - Jin-Wook Jeong - Simon Yun - Moon-Soo Lee

2. A5 ¥4
2.1. €¥|AE ujo|yd ALxE

7129 Hlolg] wtol oA dE Fejo] HAE wlolde HFHQ Holg nlo] oA AHgEE A
H#A (association) £, B7 (classification), 33} (clustering) ¥ 1t of 2}, xFlo] 28], FH 3
4, A4 Aolsh, EREA (topic tracking), BAE MR 59 Pobe] 4TS FRHOE BEY
t} (Mooney$} Bunescu, 2006; Rijsbergen, 1979). ©o]#]3t 7]&=Z 23| 7]|£2] wlo]g ulolyd Fofo
A S AoE AEA FAR op2), B BW cheke Al da B4o] sl ALk, 55
Ao A7l 7|& HAE nto] o] AE Feshe W4 Vot & 5 glon, Ao A o
Apo] B HaEE 24 220 geh W, A%, WE 5o e Fejz EADL} (Stanviianou 5,
2007). SAS enterprise miner, IBM SPSS modeler, R, linguamatics 12E 5 Ho]E] ufo]id A= ES]
ot HaE vho 75g AU, B B4 £l BA A4 9L 2 BA% A o
714 Deke BAE AR, 2%, &, AAA T H2ER Vled BE UoHE 42+ ZH2
< oujit}. 7t EAE o] FElg 28 7o, 7B ozE WEFHEE (vector space model;
Albright, 2006; Salton 5, 1975)& ©]-&3lo] EAFM, 72 EAjo] A §o] (term) Wxof o}
o S BAS FA % S40] & ALk fhRRel 29 Boldl e WEFHTK: TE-IDF (term
frequency-inverse document frequency; Han¥} Kamber, 2011)]] 273t E4jo] dg] &85 9t}
TF-IDF¢] 7i'd-2 o™ #4 DollA §o] A%} B7t 54§ M= SIS w], A7F oh2 45
A% Qugos A% B Solebl 24 Dol o S85M) AH8EE Solt AZb ohle Behe
A4e AAZ B ek WES Ale] BAGA 2 BAL So] 4020 AAL 2 W1, (2A
FIx (8ol )= ®mdlH PP 7 Ao 7+ BA A T &7t Yehd WI=rE 7ATo2ZHN BE
TAE LIS 5 Sk AT A ZFE &9 e YRIFHORE uf Hofsty] wiel, F47
o EZAS 8] 2+ £+ SVD (singular value decomposition) 52 2H8 F4 7S 53 A%

AT (Albright, 2006). 4+ HAE vlo]d £ o]eld o|EL J|Hoz ste] 34, WEY, Fel~

B 59 A4S 2 Hul, o6 Ade) Atk o] AAZE A 25, 28 22 59 40
AHEE 5 9 ohel Z1E wholy B4 mEY ALY, ABAFY § £ B4 9
o2 A48 £E ek

2.2. AVWA BH d7AR

tlo]g ulo]d-2 Wit ko HoJEZEEH /&
A5A5 71 & &3l AHIA 24, EF, ¢
Kamber, 2011)9] g8 &85 r}. 3] d#
WEeh B4 B FEL ol8tel tlolElg} HlolEl 70 DAL B oF FAOE B BA
7o, Ay 24, AEYl 238 FAA 2, watge, o wf 1], stRRa A4, S
9, Z7H< U R&D AR 97|13 5 o8 Eof (Kim, 2008; Ahn 5, 2006; Yoon, 2005; Lee$} Kim,
2013; Hyun %, 2013; Wang 5, 2004)°l|4] &&= Qi) o]2]dt AdAA A4S A =29
AES B7ket7] Al thFst SuA H=r) aokE o] ghon, I FolA® A= X (confidence), A|A|
£ (support) 2213 BALE (1f0)9) Al 74 AE7L P Aoz A8 Uk Aval wAe
T EEH FAS T T 1 olFoldA AA =S} AFETL 747 HAARAE9} H LA E o4}
o ekl o), 8T 722 23 ABES Yehle Aow 2FU0 (Park 5, 2003). ABTE (A
— B)oll 3], AA == A = oin] At B7F Sl 2388 ERAM 9] v&E ov]st
W, A5+ AE 23ete ENAA 5 A9 BE I x3ete ENAAY &S Yuditt. &, &

(
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z49) st A37t dvht A ALE 5 AeAE HE A, AR EE
ek ZQ1AE vetdnka & 4 ok 3 Y= ASE BY A
o] 1o]¥ As} B7F SHH 1 #AE et
|, 1E o} 22 Beole &9 AHAAE vehitta & 5 ok
HAA E4L I AAEE 9 B2 thgE Fooll Z YA &85 o]
(SNA; social network analysis), B]I2~E ulo]yd 5o] Hofeo] njef =
<o thFsiRTh S B4 i diolgle] thst AddA £4& AAlske]
tal, 78 353} ol 57 AAAS VEHIE TASTOZH Kt th5 3 o]
9174 & Aolt} (Cho 2011; Hyun 5, 2013). E& AEY 4
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£ g5317] "ol ol ARAIEY FAEANE TR, ARSAIEAA As ARE AlFHE
F e A BAE B8] SA¢t 7)e e} AEe /\1~9~Elt |o19] & (pool) AHA|7} th=7]
ool AMEAE 0] 7| WEE 52 AET} FEst] MR #H-o] & §A ARE Fohg A= B4
3] B2 Al FLE AAof 3k o] At e B AFA = AHEAEe] AAE W £ = F
= g AHY 72 7AF BAE S8 Ao E drhv B2 71ERE 39 w2 JIApF 28
Qom, g 7|A A AEF FE FR7F YEUE REE oe AEQAA BEA3IuA; Stk ¢ yolrt
715 stel AE FAH w2 7AE A E dFFAA EHS £93t 7| SHs I R AE A9
AR A4 E vpET o BN, ARSAEANA 7| EHE @ AF H7 JRE 7)o E@g 9
= B3E st} s

3.1.1. £4 dlojg] & 37 &7

1??@ 2 AF F-H 72 7IAFE B4 @A, B4 ast w2 74 £3S H8 20129

79 193¥E 20133 69¥€ 30¢7HA] 1d 569 7|4 = d9 & 394,303AL IEHY3lA] HlolgWo] A
3} %}%M. SHA g BRE 7|A 7|5 RiE 2 Al 3R wAE thethal B ¢ gl7)ell, o7 AElae F
‘Ao, ‘caxxz =’ FHE|aElE AL AR, AA, AR, AA, AL/E3, IT/HE 9] 67) FHH|

Tele] 7k 92,4407 B4 thgo AAstedch 53, AHY i £W Afo]E9] F9, F8 AE
A19] 78 ARSI AS I SHE AL 2 o) 58 viAlel 0] 2g g ol
AFeThe RS Atk B 323 B 7S BT gt SUAAE B 249 vy dole

|01 & Aoz A= BE B4 7L SAS enterprise miner 12.1 4o
7}&-2 oracle DBMS 12C2} SAS enterprise guide 5.1 &-83}3t}.

3118004 dgstalxel, AdBUl X A|ES Abs FolAE 7]15HE 9 AF A AR}
9T 7sAo] B2 AR, ABADL, AR, NAP, AZ/Esb, IT/Hsbe] 671 FEele] 7)A
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PMOLE Ao BHE LU, 14 24 A, WA B4 AY oA 1305 3
S 7l g MR R AL s

SAAA 714 FolA) 71598} Bl fr2o) MESE doli] S8, AT SolAAL B
$3te] 71308 B Sole] NES DAY Sol7t AW 71 FW B 2 NS 22} o
W, 71595} GolAHE Bl Hof AEIIL AE HES 229 §oI8 57} AP AH 75 F

24 2o BT
SAS enterprise miner 12.12] E]lAE ulo]d REA A 7%

£ 9 o Bol7h 2UW w2 AN FEHAT. o] HAL

AEE U GOV LHE $AUE FEAD AL §ol2) W EHD* Sol7t 28T o

ANE AT B o AN BsT
Table 3.12] &4 @Jr— B Ag A3 7]
£ Bol® F@o] 9t AL % 5 Uk ol 7]
e RS 1 A A S 591 207K Ak ATLE $EA, 1 A

7} Table 3.201 YR} Qltk

Table 3.1 Climate change related term frequency in internet-news
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term frequency  number of publications term frequency  number of publications
temperature 4,105 1,531 agricultural 99

gas 2,342 1,242 accessibility 472 350
air 1,726 1,181 adaptation 402 346
predicted 1,169 930 flood 436 337
weather 1,275 859 food 676 301
heavy rain 1,276 786 model 395 281
trading 1,108 710 respiratory 383 246
heavy snow 1,143 705 plant 473 223
stock 987 667 fisheries 309 216
support 776 637 disaster 291 213
safety 974 636 draught 347 212
ecosystem 1,027 618 humidity 278 212
scenario 829 606 carbon dioxide 322 210
weak 782 591 extraordinary 204 180
heat wave 1,198 584 climate change 190 158
process 820 534 soil 216 148
climate 799 515 carbon 213 137

Table 3.2 Frequency of selected terminologies directly related to climate change in internet-news

term ID term publication number date of publication term frequency
750 water 298802 20120701 T
9076 ecosystem 334915 20120701 2
22183 air 64168 20120701 1
23941 draught 183444 20120701 1
32206 soil 334915 20120701 1
240 environment 190911 20120702 1
1962 flood 225698 20120702 1
9076 ecosystem 338991 20120702 1
23941 draught 30847 20120702 1
240 environment 325688 20120703 1
1962 flood 13934 20120703 1
5188 heavy rain 351456 20120703 1
13839 climate 54555 20120703 1
15543 disaster 224776 20120703 1
22163 temperature 239877 20120703 3
22175 heat wave 170300 20120703 1
22183 air 198413 20120703 1
32969 weather 372637 20120703 1
32969 weather 170300 20120703 1
104890 carbon dioxide 54555 20120703 3
22163 temperature 105596 20120704 3
22175 heat wave 265245 20120704 2
92550 humidity 17037 20120711 2

Table 3.29] A= wlgtoz 7|3Wsl #a Ko A 223 23 A4 24 g4 F2 74}
92,4407 FoA < 16%<] 14,336 72] T2 7IA) 7|EWEl B T JAE FEE Y o gA
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F29 72 7IAE e E AR #E fo] AE 831 2 IEEAE 33Tt ojuf, &8
He AE B g0 AR FJA] 713 W3 B R0 AT vtV R 3R RO AEVPF AR RS
Tl A 51719 ol & AABtA AR 75 T E4 0 83Tt

22 NI 84 TAl A 1A} B4 DA FefH 7|33l 3 528 g4 tolE = 3o 4F
#H 8of AFAE start list2 838 &, 7| TH3} oo} T EHS AF AH A& FEST T, o
F gojo xS W T LoVt 2T & VAL & 71T HE 2 AE #E folrt Sl EES
2 7S &3 Table 3.32 84 43t 4R E HojF1 gt}

Table 3.3 Food related term frequency in climate change related internet-news

term ID term publication number date of publication term frequency
1997 disease 20 20121203 T
3788 food 331 20121207 1
5821 food 512 20130417 2
5821 food 517 20120930 1
5821 food 520 20130619 6
7625 consumption 756 20130405 1
9173 pollution 930 20130228 1
9173 pollution 956 20120826 1
7625 consumption 1,084 20121130 4
10417 eat out 1,084 20121130 1
10378 distribution 1,084 20121130 1
1997 disease 1,432 20120922 1
9173 pollution 1,469 20130409 2
13727 virus 1,469 20130409 2
13707 groceries 1,469 20130409 1
10378 distribution 1,537 20121231 5
14390 food 1,537 20121231 1
13707 groceries 1,537 20121231 2
14390 food 1,735 20121029 1
7625 consumption 1,865 20130415 1
13707 groceries 1,865 20130415 1
10378 distribution 1,865 20130415 5
13707 groceries 2,206 20130313 1
16874 restaurant 2,206 20130313 2
16874 restaurant 2,310 20130502 1
13757 processed food 2,310 20130502 2
13707 groceries 2,325 20130328 1
Table 3.39] AT vlgro 7|5Ws B2l o 7|AlA AE B Bol7l 237 Fa AAE 2
=% A3, 5 14,336709] 71 ¥ A 12 7)AF S oF 27991 3,887 9] Frs T|ARA Al A &
ol7F e 2@ th= Ae € 5 AT F, DA w2 714 92,4407 FolA oF 4% FEE] & 7|4
oA 715 Hste} AF B FEIF A UehdS & o AUt Table 3.4% RIERA 2345 9 3

27182 Yiro] Uehd Aolth.

Table 3.4 Climate change and food related term frequency in climate change related internet-news
listed by month and season

data collection period  number of climate climate change and probability of climate change
change related food related term related publication containing
publications frequency food related terms
July, 2012 1,221 293 24.00
August, 2012 1,768 299 16.91
September, 2012 1,185 239 20.17
October, 2012 1,001 257 25.60
November, 2012 904 231 25.55
December, 2012 1,266 275 21.72
January, 2013 1,379 327 23.71
February, 2013 1,192 278 23.32
March, 2013 1,039 279 26.85
April, 2013 1,272 314 24.69
May, 2013 1,248 312 25.00
June, 2013 1,185 283 23.88
Spring (Mar, Apr, May) 3,559 905 25.43
Summer (Jun, Jul, Aug) 4,174 875 20.96
Autumn (Sep, Oct, Nov) 3,093 727 23.50

Winter (Dec, Jan, Feb) 3,837 880 22.93
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Table 3.5 Data cleaning result of climate change and food related news

term frequency number of publications term frequency number of publications
water 3,044 1,440 food
environment 2,153 1,249 cooking 160 104
food 2,425 915 heavy snow 152 101
distribution 1,041 531 mold 237 97
groceries 1,246 527 draught 137 82
disease 1,321 525 infectious disease 108 82
restaurant 1,055 480 eating habits 108 79
consumption 841 466 flood 83 73
air 558 370 heavy rain 96 70
temperature 426 242 eat out 96 64
pollution 358 213 soil 88 62
restaurant 342 213 processed food 97 56
infection 421 197 climate change 66 54
germ 437 188 carbon dioxide 75 48
virus 504 187 chemical substance 63 47
climate 303 166 toxin 76 46
ecosystem 313 160 bacteria 86 44
food item 222 151 disaster 66 40
heat wave 309 140 food poisoning 94 36
weather 178 125 harmful insects 82 36
process 174 120 carbon 61 32
humidity 164 113 parasite 90 30
food 295 107 enteritis 50 30
olgA =1 7|1TN3 F AF Ad ol ol tis| ABAA B4 FHE] F 59709 dF
F4e 22sdon, 1 Zé_‘TJrﬂ 957} Table 3,60 viebt} gieh. ofw), 240 g8 HEA A
g A5l MR E9h AR thek ke 24 Aol ket 2ok

_ U185 gof Ast 4 €9 81 57} 54l 948 2R )

(1393} ol A%} 4F B9 §of B FAlo| HAY FA2] 5)

(1593} g A
ABBAT} Qe AAE FoIN ANE 7 B SO A9 1098 AsnY A 2, S47

AE 7=
= A7, AFT =, A =, A =,
I 2ol Aol & UrEP;dfi *ﬂEﬂ E—E% FL
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2 7§ ddAol B2 7IFEEA 29 RESTE 7P = UEhA, 53] E9

Table 3.6 Association rules between climate change and food related terms

confidence support Iift rule

40.64 2.24 6.99 virus infection

38.58 2.24 6.99 infection virus

43.15 2.51 2.78 infection disease

16.19 2.51 2.78 disease infection

39.36 2.18 2.54 germ disease

14.10 2.18 2.54 disease germ

34.27 2.16 2.42 eatery restaurant

15.21 2.16 2.42 restaurant eatery

30.99 2.21 2.00 temperature disease

14.29 2.21 2.00 disease temperature

29.19 3.19 1.88 air disease

20.57 3.19 1.88 disease air

55.40 3.48 1.50 pollution environment

61.70 3.42 1.45 germ water

38.33 16.30 1.42 water food

60.33 16.30 1.42 food water

36.00 5.58 1.33 disease food

20.66 5.58 1.33 food disease

35.95 3.93 1.33 air food

14.54 3.93 1.33 food air

44.63 7.00 1.21 distribution environment

18.98 7.00 1.21 environment distribution

32.64 5.08 1.21 groceries food

18.80 5.08 1.21 food groceries

50.47 7.85 1.19 groceries water

18.47 7.85 1.19 water groceries

48.75 6.91 1.15 restaurant water

16.25 6.91 1.15 water restaurant

42.27 5.82 1.15 consumption environment

4. A2
£ 975 D A4S0l 408 1B AE 28 AolEe) r o] chE e o

Qe BAL Bl 715Hsh 2 AF B A7} ol AES] ABAES AT Auh AF e}
7 Qe de srerskenh. AT ALEASA A E sl § A% B AuE 7] 95k] A3
27 QEIAE NERA 2 ADBA BAL Sadtel] glol, £4 A7) 2 4TS vAL AFE 2
4% B9 80 A1) Bk 32 FAAA) 98 swtlo] W] Dasieh Geb BE ATolle o
ST FRE P Fol AR THo| DY % ohjzh, F71A A7H A E Ade] vhE ol
23 Aoz AR FF o 74} BA g E9E, gaz, Aol 5 SNS Weole] &
A2 Z&oto] AREAS] APLAQ] oAt EZEA] A T AREAEY] FHE FHebekal 7| HEe) 4
= A 292 F AARSS AT 5 e EFE TS 5 Q0
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Abstract

Despite of correlation between climate changes and food-related information, it is
still not easy for many users to get access to the information with interest. This study
investigated how much climate change and food-related information are correlated with
each other and how often they are exposed through frequency and correlation analysis
on news articles on the internet portals. Through analysis on the frequency of climate
change and food-related news articles, this study was able to figure out how often they
are exposed at the same time by the internet news portals. In addition, a total of
59 correlation rules regarding the climate change and food-related vocabularies were
derived from these news articles using the climate change and food-related glossaries.
Then, a correlation between certain climate change-related and food-related words was

analyzed in order to package the related words.

Keywords: Climate change, food, internet portals, relation, text mining.
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