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58.6%°l A 74.8%% Z71slH, ‘o] AFE A 731%E FUlsHE 22 E Uyt EX), B
NghA/F ol F Dol thet A HZ (positive)2 5.6% 743, INTE 6.1% S7He 2o e
k. AR, FCTC, SRS, AW, FA7A, 3983, A T A" FAo] 22
Aol wol AgB= gl thd o] Aashe 2oz veiyith wiAtes ‘FdL, Fd
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ghel ol AFD4E ool st AdTS S7MI7IE A2 eyt
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Sael 194 o] A Y FAEL 1998 66.3% A 20059 51.6%, 2013 42.1%=2 74
ZAjo] A9t (Ministry of Health and Welfare, 2014), 2012'd 154] o]4 dA F48L OECD 37
24.9% Xt} =2 37.6%= AANA 7 =2 AAE XA Aotk (OECD, 2014). ©]} Zo] ¢
gt G4 A& OECD 3= & 21 500 ks A3l & FFE 20159 19 198H
SIS 2,0009 Qs 5 HAR Y] Fd NS FE3I T (Ministry of Health and
Welfare, 2014 press release). A MAZ oz Sdo= <l vld 6009 Bo] Abdst glen (WHO,
2008), AA & AF2e 30.5%, TE7) A3 AFEY] 19.8%, AZHAS AVHY 11.4%7F Tz Qs
Aget Ao ' o EE T} (Zheng 5, 2014). 22 ubel= 19854 24,3387, 2003 46,2077, 2012
58,155 o] T o7 Q3 AMgArE HUH YL (Jung 5, 2013), 20123 7]& S 93 AR Y
FAZHE 1% 84669 Yoz A1 Ut} (Ji 5, 2014).
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dooleE &8 2l 9F o579 W&
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%, 2015; CDC, 2010; Thun %5, 2013). $-2uehs 19954 FH1A45 %) A4 Dol we} 24
= gl B, B, FAT ) 5L 2595, F4d HEY, GuRAY SIME 3o
3 Bastel Aoz FAST Aok we 20050 WHO SelFA 71 28 ek (FOTC) 2 of
FEQ oY W Bl FA AL AWE Ak (Kang Lee, 2011). SHIFAR 4TS A7
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25 REEsto] Szt el oigt FART= IA] 2 Ao E YEbHTE (Ministry of Health and
Welfare, 2014). 2zt A3 2982 2000 129 vtciol A AY BA AR Q3 SR 63%=
i An 398 B3 Hox 19 o) FAEHE AP C (Hammond 5, 2004), AlA o
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tree) S ARESATE A Aol EAoA AFEAL shbe] 281l FA] (transaction)ol] Z

e E o] Tl S tist A HAA S WA ZoE FAo B o tojEo el ti

273 AFFEE = Bt AA EA A AFtE Hr £ AAS (support), Al

% (confidence), FAE (lift) 2 UeEPd & Ut AAEE 25 AR o= -H-Z.% AAsH=H ©]

|51 A5 dolEY JdBY A 2 2 (X = Y)ol

A D‘roi X7k %i~ o 2o} S uf A2 04?947} A
EH

o
~
'y

= 7] U]-Eﬂ?s]-_v_ AT 7} 191 3o
¥ = 112 (apriori principle) ¢g] A2
% 0.001, AFE 001 71EOR A B ]o]/q 6}031:} w oﬂ;q 4,\}@%% A 9
2]&2 CHAID (Chi-squared Automatic Interaction Detection)E ARSIt A A]4
rule) 0 2 HFX|7} FE8t] A= (RRuU])S] HAA ol £+ 10022 9= (A4 )<
A4 Aol £ 5002 AASAT, el s2E0R Fagith £ A7 /e B4, UE sy
B4, 2 ARAURRAL SPSS v. 2208 ALSSGT, ABEAT A R AT

4. 47 23

o} AAE w2E ARWE H|SEH SAIRE F75te] 114] o]F Zadty, thA] 124] o]F &

7kl 174] % Zraslar, 204 o) F F7keke] 234] ol F FsE FAE Holw gt Aow vr
drh edds Wdes £29, 209, e Y, 929, F2Y O £ FolE ot W, 3
Lol = Ztadhs o2 Uehgth (Figure 4.1).
Houry buzz tracing Weekly buzz tracking
100 4
129 e
— A e
— Mipx
1 — My |
4 e W“:‘_: 80
2015 ey
8 | = |
50
¥, s = N
, 1 . A e P N
’ s e ™ N
i 'r} 40
Vs
24 N /
O 20
==
1 4
. : ; ! N e .....
R ““E,L‘QE",EL!:E“H"‘ 0= -
= Y2011 Yamz Y2013 Y2014 Y2015 Total Legend
Hour

Figure 4.1 Buzz tracking in tobacco

Figure 4.2¢} Zro] Axd whafjol] thal /o] Wshe= 2011d tiv] F 1.8u% Frfstgion, =
% 59 cor FE Ao® YEhgth
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Positive emotion in tobacco
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Figure 4.2 Positive emotion in tobacco
Table 4.1 Descriptive Statistics
Division Items N (%) Division Items N (%)
Negative 110,401 (58.6) Blog 147,235 (13.5)
. Usually 16,206 ( 8.6) Cafe 268,463 (24.6)
Emotion L.
Positive 61,660 (32.8) Ch N SNS 577,125 (52.9)
anne
Total 188,267 Board 53,243 (4.9)
Raising cigarette price 58,267 (50.0) News 45,892 (4.2)
FCTC 454 (0.4) Total 1,091,958
Non-smoking laws 13,528 (11.6) Non-smoking gum 14,260 (7.5)
Policy Smoking regulations 27,828 (23.9) Non-smoking drug 4,778 (8.4)
Non-smoking ads 5,626 ( 4.8) Tool Electronic cigarette 38,600 (68.1)
ools
Non-smoking business 10,887 ( 9.3) Non-smoking patches 5,200 (9.2)
Total 116,590 Supplements 3,819 (6.7)
Non-smoking clinic 10,015 (25.6) Total 56,657
Non-smoking helpline 360 (0.9) PC rooms 3,932 (2.1)
Th Hospital 28,062 (71.7) House 12,414 (6.7)
era,
Py Non-smoking class 694  (1.8) Non-smoking building 1,609  ( 0.9)
Total 39,131 Apartment 14,915  ( 8.1)
Secondhand smoke 88,855 (48.6) Public places 34,775 (18.9)
Pl
Alcohol 16,217 ( 8.9) ace Smoking area 14,020 ( 7.6)
Addiction 13,333 ( 7.3) Office 19,666  (10.7)
Memory 12,396 ( 6.8) Bar 26,000 (14.1)
Cigarette butt 29,651 (16.2) Restaurant 28,659 (15.5)
Harmful effect B
Gambling drugs 8,469 ( 4.6) School 28,314  (15.4)
Divorce 3,333 (1.8) Total 184,313
Mental health 3,007 (2.1) Blue House 32,311 (48.6)
Violence 6,611 ( 3.6) Congress 5,803 (8.7)
Total 182,772 Ministry of Health & welfare 7,894 (11.9)
Nicotine 18,496 (46.8) Ministry of Gender Equality & Family 1,502 (2.3)
Carcinogen 5,651 (14.3) Ministry of Strategy & Finance 2,971 (4.5)
Hazardous 3,142 ( 8.0) Organization Local Government 4,963 (7.5)
H a bst Carbon monoxide 2,894 (. 7.3) Public institutions 4,021 (6.1)
azardous substances
Tar 4,707 (11.9) WHO 2,227  ( 3.4)
Chemicals 1,875  ( 4.7) Non-smoking groups 1,079 ( 1.6)
Waste 2,745 ( 6.9) Tobacco companies 3,673  ( 5.5)
Total 39,510 Total 66,444

8%, FATL 8.6%, U¥FEL 58.6%= L}

Table 4.1} o] o] $|@TS UEpE =L 3 )
0% FA (23.9%), FAXY (9.3%) 59 +o

Ehdeh. Eulel ddE AL SR (50.

rriop
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%
Qs

=

2 vebgth gafel ok As+= BY (T1.7%), 395 (25.6%), FAXA (1.8%), 94T
3} (0.9%)9] o2 Jebgth gujel FE ssias HEA (48.6%), BMEZ (16.2%), &7
< (8.9%), 2= (7.3%) 59 «oz vehgrh Zajol] it SHELRE UFE (46.8%), TUE
A (14.3%), B2 (11.9%), 22 (8.0%) 52 o= yehgrh dujel #&7 zﬂéz% SNS
(52.9%), 7} (24.6%), 223 (13.5%) 59 «oz2 yeiynh. Dol 3 Fd=F2E A
vl (68.1%), FAMA (9.2%), FA% (8.4%) 59 <Lo= YTk Gujel gt FarEe 337
4 (18.9%), A (15.5%), &a (15.4%) 59 «o2 Jehgth ol gt #ar]j#ozs= o)
(48.6%), RAEAE (11.9%), 23] (8.7%) T2 22 Yepyt]

Table 4.28} Zro] while} #E Axd o] Wal= 20119 37.2%, 20124 34.6%, 20134
32.7%, 20143 34.0%, 20153 28.4%= eyt on, 20153 @Eigh A o|F ¥ o] 5.6% A
3z, gukre] 6.1% Skt A& el

Table 4.2 Emotion changes in tobacco (unit: n (%))

Year Positive Usually Negative Total

2011 9,156 (37.2) 2,764 (11.2) 12,674 (51.5) 24,594
2012 13,304 (34.6) 3,112 (8.1) 22,050 (57.3) 38,466
2013 13,515 (32.7) 3,134 (7.6) 24,660 (59.7) 41,309
2014 11,251 (34.0) 2,956 (8.9 18,924 (57.1) 33,131
2015 14,434 (28.4) 4,240 (8.4) 32,093 (63.2) 50,767
Total 61,660 (32.8) 16,206 (8.6) 110,401 (58.6) 188,267

4.2. Sl 9 B9 dB8 B4

X
Table 4.337} Zro] FA g ol thet gl 93 A&
SR, FAHAR => dukroln Al Wl AWAdLE A= 0.002, AT 0.540, A
= A, FAFAY o] AFHY FllE FeAHoE A
she gukte] 2 FEo] 54.0%0], BRI, FAT-E ] AFHA Fe A Hrt @ufo
A& Uit 53], SEgdy => A7 7 W
AFAALL AAAE 0.002, AFEE 0.041, FAEE 0.7242 UERT Sz 9 RFS 24A]7)
ZAog vehgth. W, g => e FAE (1.854)7F HHgY => A F
(1.493) Bt} =A veht 22kl A0 Szl do] A5 A9 AT Bt dnkre] EEo ©
< Ao g eyt

e R R O

RIURY

Table 4.3 Association analysis in tobacco policy

Rule Support Confidence LIft
{Rasing cigarette price, Non-smoking laws} =>{Negative)} 0.001776625  0.53978854  5.3389590
{Rasing cigarette price, Smoking regulations} => {Negative)}  0.001778457  0.49465104  4.8925115
{Non-smoking business} => {Negative)} 0.004685162 0.46991825 4.6478836
{Non-smoking laws, Smoking regulations} => {Negative)} 0.001862709  0.46395985  4.5889500
{Non-smoking laws} => {Negative)} 0.005130234  0.41410408  4.0958349
{Non-smoking ads} => {Negative)} 0.001716183  0.33309634  3.2946007
{Smoking regulations} => {Negative)} 0.007551572  0.29632025  2.9308545
{Rasing cigarette price} => {Negative)} 0.010004048  0.18748176  1.8543511
{Non-smoking business} => {Positive)} 0.001788530 0.17938826 3.1768480
{} => {Negative)} 0.101103705 0.10110371 1.0000000
{Smoking regulations} => {Positive)} 0.001625520  0.06378468  1.1295846
{} => {Positive)} 0.056467373  0.05646737  1.0000000
{Rasing cigarette price} => {Positive)} 0.002182318  0.04089794  0.7242755
{Rasing cigarette price} => {Usually)} 0.001182280  0.02215662  1.4929102

{} => {Usually)} 0.014841230  0.01484123 1.0000000
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4.3. ghile] 913l JFL WAL 29
AR 23 220 FAFALt FA=FTL Fufe] Aol nA= 82 Table 4.49F o] &
A A BE A 290 Fuje Szl BAAQ dFe vAE Aeg ekt FCTC, E¥g
A4, FABAY, FAFA, AR, AL BAS A o] Lol Bl AFDSE NP2
° Zashs Aoz ehith FAD BEY £ 299 G ook FANA, FARL RHe)
JFe WAL Aoz ek}, FA, FANA, FAAT DAY FAETI} 2ol Bol A
T AT gaske Ao yehgtoy, dagel AR zAlE A 9% VA Ae® U
Bt AARsE BEAS BAS FAETI ol AFDEE Dilo] R AP S sow
Upepe)
Table 4.4 Logistic regression analysis in tobacco risk factors®
i Positive Usually
Variables -
b S.E! OR} P bf S.E. OR} P
Rasing cigarette price -.854 .024 426 .000  -.207 .031 813 .000
FCTC -1.328 .269 .265 .000 -.451 .215 .637 .036
Poli Non-smoking laws -.845 .037 .430 .000 -.153  .044 .858 .001
Y Smoking regulations  -.742 027 476  .000 -.191 .036  .826  .000
Non-smoking ads -.275 .049 .760 .000 .076 .065 1.079 .240
Non-smoking business -.242 .028 .785 .000 410 .035 1.507 .000
Non-smoking gum -.357 .051 .700 .000 .068 .069 1.071 .324
Non-smoking drug -1.556 .060 211 .000 -.176 .058 .839 .003
Tools Electronic cigarettes .206 .019 1.229 .000 .155 .032 1.167 .000
Non-smoking patches -1.091 .051 .336 .000 -.414  .065 .661 .000
Supplements 374 .060 1.454  .000 .688 .081 1.990 .000
* base category: Negative, T Standardized coefficients, ¥ Standard error, § Adjusted odds ratio
4. ) B Y AZ R
2 AFolAe Bl F-E AFES S5 AAste] g@ujet dEE AR AR A= s H
olEivte]yd H4L ANk Pulsl BAH AA2 o] Gale) el Rl v A= JFL Fig-
ure 4.33} Zth YRR HA4L ol & URE FEREEA, dSHs (SHAF)7 FYEA &
° FEUS (BT, GAT, QNP NES etk FERSAA HFES 32.8% (61,6607),
AL 8.5% (16,2067), YubrL 58.6% (110,4017)08 Uehgtt RERT 3ithe] 7h4 A
of B 2 o] ABelSel A FFol L (BAHe] 2L) FALACE TAGA
429 JFe] 7bg 2 Ao tehgth BRRAFL 0] U A Gule) APFL olAe
32.8%00A 16.3% = A 74 v, TS oA 8.5%A 8.8%, YuHES oA 58.6%¢l
A TA8%Z STk AL e el T FATAEL ] Ut AP Pile ARTL o
2] 16.3%14 6.0%, FATE o179 8.8%0A 8.0%= ZHash vhd, AnkE o] A] 74.8%) A
88.0%% F7F319iTh. Table 459 Gajsl AT A 80le] 9PlS myol that ol e} Lol
o] gl 7P o] 2 A FUaAAL o] I FAFAIL o] gley ‘(FdH
=

do I
R U
4

(o3

At
AL FABAEH A 0] flon ‘FAAY

Q
e 2HoE UEth S, 149 29| A7t 168.0% 2 Fe|vi el HwFe wf 149 x=o
A 7K Aol FATol e &0l 1.68 = vepsith. Jule] dikzel 7P 4ol =
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= B AF8 ] YA FAFAAY K] Qo FCTCLR 0] & 2F S = UEyTE &
129 =29 A47F 163.0% =2 Hejuiriel siudls wf 1294 == 2715 717 JuolA dukro] =
< FE°] 1.630Z LETEH

gl &3 A acle] guje] S By wXe T Flgure 4.49} 2t} ghfe] fE o
off 71 dFHo] = AYaclor WY g PF 2 ASE YT H o] e

QFZL o]H9] 32.8%0NA 14.6% 2 A A vid, ARE o]xu 8.6%°NA 12.3%, Lut
2 o]AY 58.6%NA 73.1%= F7FFETE w0l ‘i%%%] A= AF DLﬂH«l AETL o]
A 14.6%NA 7.6%, FATE oA 12.3%°IA 6.5%= AT , Gkt ]xu 73.1%9ll
Al 85.8%F F7Fsl3ith. Table 4.69] Eujel A&st A ale HF ojelz=x 9}
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Figure 4.3 Prediction model in policy factors
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Table 4.5 Profit chart of prediction model in policy factors

Profit Index

Cumulative Index

Part Nod
ar 2% Node (n) Node (%) Profit (%) Index (%) Node (n) Node (%) Profit (%) Index (%)
8 161765 85.9 92.9 108.1 161765 85.9 92.9 108.1
13 11699 6.2 3.5 56.2 173464 92.1 96.3 104.6
9 8518 4.5 2.5 54.7 181982 96.7 98.8 102.2
Positive 3312 1.8 .8 45.5 185294 98.4 99.6 101.2
14 643 3 1 43.7 185937 98.8 99.8 101.0
11 2143 1.1 2 19.2 188080 99.9 100.0 100.1
10 74 .0 .0 16.5 188154 99.9 100.0 100.1
12 113 1 .0 2.7 188267 100.0 100.0 100.0
14 643 3 .6 168.0 643 .3 .6 168.0
10 74 .0 .0 125.6 717 4 .6 163.6
7 3312 1.8 2.1 121.0 4029 2.1 2.8 128.6
9 8518 4.5 4.6 102.4 12547 6.7 7.4 110.8
Usually
13 11699 6.2 6.3 101.1 24246 12.9 13.7 106.1
8 161765 85.9 85.2 99.2 186011 98.8 98.9 100.1
11 2143 1.1 1.1 95.4 188154 99.9 100.0 100.0
12 113 1 .0 41.1 188267 100.0 100.0 100.0
12 113 .1 1 163.0 113 1 1 163.0
11 2143 1.1 1.7 145.8 2256 1.2 1.8 146.6
10 74 .0 1 142.9 2330 1.2 1.8 146.5
N b 7 3312 1.8 2.2 127.3 5642 3.0 4.1 135.3
ceative 8518 4.5 5.7 125.0 14160 7.5 9.7 129.1
13 11699 6.2 7.7 124.3 25859 13.7 17.4 126.9
14 643 .3 4 121.5 26502 14.1 17.8 126.8
8 161765 85.9 82.2 95.6 188267 100.0 100.0 100.0
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Figure 4.4 Prediction model in disease factors
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Table 4.6 Profit chart of prediction model in disease factors

Part Node Profit Index Cumulative Index
Node (n) Node (%) Profit (%) Index (%) Node (n) Node (%) Profit (%) Index (%)

11 168916 89.7 93.9 104.6 168916 89.7 93.9 104.6
12 1741 9 .8 89.4 170657 90.6 94.7 104.5
13 8694 4.6 3.2 68.8 179351 95.3 97.9 102.8

Positive 10 6256 3.3 1.7 51.5 185607 98.6 99.6 101.0
14 177 1 .0 34.5 185784 98.7 99.6 101.0
7 502 3 1 31.6 186286 98.9 99.7 100.8
9 1607 9 2 29.3 187893 99.8 100.0 100.2
8 374 2 .0 12.2 188267 100.0 100.0 100.0
14 177 1 .5 485.7 177 1 .5 485.7
9 1607 9 1.7 200.2 1784 9 2.2 228.6
12 1741 9 1.8 190.2 3525 1.9 3.9 209.6
13 8694 4.6 6.7 144.7 12219 6.5 10.6 163.4

Usually
10 6256 3.3 4.6 137.2 18475 9.8 15.2 154.6
11 168916 89.7 84.5 94.2 187391 99.5 99.6 100.1
7 502 .3 2 87.9 187893 99.8 99.9 100.1
8 374 .2 .1 59.0 188267 100.0 100.0 100.0
8 374 2 .3 155.0 374 .2 .3 155.0
7 502 3 4 140.0 876 5 7 146.4
9 1607 9 1.1 124.8 2483 1.3 1.7 132.4

Negative 10 6256 3.3 4.0 121.6 8739 4.6 5.8 124.7
13 8694 4.6 5.1 110.8 17433 9.3 10.9 117.8
11 168916 89.7 88.2 98.3 186349 99.0 99.1 100.1
12 1741 9 9 92.7 188090 99.9 99.9 100.0
14 177 1 1 80.0 188267 100.0 100.0 100.0
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Abstract

This study will predict risk factors associated with cigarettes in Korea by analyz-
ing the social big data collected from the internet such as blogs, cafes, and SNSes in
Korea, using data mining techniques. The key analysis results are as follows. First,
when “raising cigarette price”is mentioned online, the negative group (i.e., the propor-
tion of people holding negative views about smoking) increased from 58.6% to 74.8%,
and when “lung cancer” is mentioned, it increased to 73.1%. Second, with regard to
cigarettes in general, the positive group (i.e., the proportion of people holding positive
views about smoking) decreased by 5.6% after the raising of cigarette prices, while
the negative group increased by 6.1%. Third, when policies related to “FCTC, raising
cigarette price, non-smoking laws, smoking regulations, non-smoking ads, and non-
smoking business” are more frequently mentioned online, the positive group tended to
decrease. Finally, when “non-smoking drugs, non-smoking patches, and non-smoking
gums” are more frequently mentioned online, the positive group tended to decrease.
However, when “electronic cigarettes and supplements” are more frequently mentioned

online, the positive group increased.

Keywords: Association analysis, data mining, opinion mining, social big data, tobacco.
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