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tlole] mpolidol & thke] dlolEu 443 729 vlolHES Fud AN 2 2]
< olgste] A AR A G o)y A5k FAAAE v} o7 74A] A o
e 5711?* ZIYeltt. ol2|gt vleolE mold 72 %%, 4, 7%, g%t 5
Hedl, & dFelAde &3 Booll Ag3to] 55714 % =
2 201215_5 BdRE AQARI AGzA) Fold A F SAtelAA HAd, A4, L=
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° g
Qe APwe Aol de BFNASEI AFPOR AT ARE Ao ATk BFNAB
o JFL AL FLAL S A AFANFY, ALY AARTY, Wel AL EA, C5.0,

T U=
gtk 39% B B A3 QA volHE BAS vlolEt 458 Held
= el F98 dolHel N 449 BYL 258 HelHel A8l 3R=g umstark 1
43 CARTZ 3% B3 02 A5 90om CARTY JABHLTE Sote] £-23F 21X o2, A
FAR, A 97 o} $oz TF/AU] JFS FE Aoz veurh 2eln $F719
f19) 209050 o 9 2u1E Fatol AAQ Feel hah A w3

F28ol: dolHuteld, AAER R, TF7A
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1. AE

H A3 (tuberculosis), A4} (asthma), &&|27]4 v (allergic rhinitis) 59 TF7] 23 W
4AQ ABolr. A2 Pelueke %ol WEkshy £ vlgo] HolARA WA 557 A8
QWA EHTE olyegl 57 Afe) o3t AMYER AL Uk Utk (Han 5, 2005). BAH A=

(2005~2012) & &3l FEjvtet 9 APEES AR W48 4 357 A%Y 48 5 1%7 A%
of] &3t Al-Eo] o1 109 W 2005 3% 37.19, 2008 % 39.4, 20109 % 45.29, 2012 d % 54
o= AR 28 Holu drh BEAAE PelteEn ohlet A AAACEE S5 g
FA0I0, 55 MATAA FEo| Frh. webd WA 557128, B3 v 144 o 28 (chronic
obstructive pulmonary disease)™} 7]#%] H4], #¢ (lung cancer) % o] st FAlo] =7t Utk
o8 Balol S Mt Al TE7AB0) BAE ARES A7 24T 2 97 H ot
olelat AR B HeHe 2AY G AREE TR Teol SlojAl Ha) Ad Ea S7)e)
2 It

LT AARE: (712-749) AE AAA] ths 214-1, Gdhetn A48T, 24, E-mail: jlee@yu.ac.kr
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Wy EE/ABe sl gal) vEE L A%oz A4 Helvt Bashy, 98 5 e A
$ho] ohUmz oFE AMST} A 27, 98 A% 33 5o A4S $YA #elvt DL (Ryu

=, 2007; Oraka 5, 2010; Kim 5, 2013). 22\ AAFE/NL7)2 (OECD)] 3= o889 A A
E HuAd mad =2 OECD =7l vla] A4 5 wdde #el7t £ ofsiriar sl (OECD,
2012; Kim %, 2013). welA 2 Ao thdd e 5723 niads Bl g 96 285712
Shol]l G VA= oAy 7HA 29AE F 7P a8 ade .

B2 A7e 2012L:1 89 16Y5E 109 3197H4] 2012'd 7Y 7|1F02 Al-F-Fol] AFd= 1 194
ool gle EH"]'OE 3= 20129 % A AAB AZZAL T AAES AL FoiA} 22,3049 AR E
At AN A, A4, dEEr]g BES Aee AFo] Qe Foxtes s, vl
S Ak Ad o] gl FARE ART LR EF/Ft o]&5sith o] AR E dlojEutold W
Q1 FAI A (neural network), ZX|AE 3 RE (logistic regression), | o] Aot Y EY A (Bayesian
network), C5.0, CART (classification and regression tree)ol| 283l $&7]23%ke] 018 2S5
ZAeolth. o714 dlolgnte]golet th&F AR ERE ou)ds HE A& HAsY] A As
IEAY WAE3E =5 o]85to] HlolEE BAst EA4%k= HAoltt (Berry$} Linoff, 1997,
2011; Kim¥} Kim, 2013).

2 AT v 2ol FAFE AT 280 = HolEute]d 7E 2Tk 3FolA = 57 A%
Zgol 2708 7SS A8t A E vusty HAFTRFS Adsitt. 4ZolA e HEE Y-S
o) &3] TE7) A3t AL 1% g__] Adsla 2 2919 224] (odds ratio)E E3 7 =

r& N _|

° AYAAE FHIh 5RANE A7l AHE gt
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2. dle|elulo]d 7 20

23 M = TF71AS A8 thgst diolEjuteld 71 E tisiA Afst)h 2.180A = AF
AR 719, 2.280A4= 2XAE FARY, 2.3FAE #o| A HEY T, 24F A= C5.0, U}A
o g 2584 A% CART7|H-& 47 sich

o
3]

FAZ G st A7 AEY 27 AAE wehetE s Az g3 A=Ak A7 H=
< AZdste SAE7Y FAGEVR AT o,
Sarle, 1994; Tan %, 2006) ANARAANT AFEL 0171
2= FREARlY Al JAL] ZFEE AATOEN G A
olgfgl A7) AlA-Fx A|2HE B 141 A Zle g, 2 /i 7 o] AE
t} (Heo%} Lee, 2008; Park 5, 2011). Z+ TLrEd% = < 3}
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Input layer Output layer

Hidden layer

Figure 2.1 Structure of neural network

& A= AP LRAEE AESAY, 44 AT Az
& g9t} (Berson 5, 2000; Lee %, 2005; Heo2}
A TEUFE FE o|Fgukg oAt A7 N & A o S
¢l AEE drt olFgAE T HEE A5 7 Al FEjojw, B AT E o|FARE o]LInE
o] REg-oll thafjA gt AR 7] T35 WEFo] Mgtk gt o] W] of
st B e Aol tist && P(Y =0|z) =1 — p. 9} Aol tist &5 p, 2 A" 974 43
E p. o 3l o3 22 Ay FERYHE 44T £ ik

J
Oy

fu
&
A
o
odt
)
oo
2
i
]

N
o\

pr = a+ fBx (2.1)

A 9 5P T2A AFL Ak p.7t 03} 1bole] g AT a + frt A5 AR g
2 ABE 4FHE pt 89 D9 g2 A & A Dok mebA old A Bale] 4FHE pool
el k7S] AHWE Xy, X, o, X% M ofele] A ge §4E AT 4 Yk

exp(a+ 1 X1+ foXo+ -+ BuXk)

v 1+exp(la+ 1 X1+ P2 Xo + -+ + BuXk) (2:2)
9 Aol A AFEEol et = (odds)= ofef Aoz ekl 4 9t

1fzpz = exp(a+ i1 X1 + B2 X2 + - + B Xk) (2.3)
AaeEo] et =) 238 A 21 o2& ol A8 4oz el 5 ok

log 159”% —a+ X1+ BeXo+ -+ BuXe (2.4)
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2.3. Hlo|x|et VEL T 7] &0

oAt MEYIE F HF JFAtolY FEA AAE UEHIRZ EHI H
2006). HWlo]AF MIEAIE F 7HA] 847} Stk A= W A Alolo] $54 AAE Fdsh=
ek v=3t T8 = (directed acyclic graph; DAG)E £33 Zlola EX= 2
EEF AR FERE TS Aotk

(a) (b)

Figure 2.2 A directed acyclic graph (Tan et al., 2006)

Figure 2.29] (a)= &E¥WT A, B, Co] #AE VEYIE FAT Zojth. AS) Be
Zzke W4 Coll ARA G A2 ek, Tzl wEE

FEAAE RSt} Figure 2.29] (b)E AHEW C+ Al Be HR:
=7} €tk D A9 BY| 24wE7t Aok welAt vERAY & = =
I 5Tt o] ofd xEEF AR =YAolty, IHERE =T B} D7} == A9 zl»uol °M7l
woll At B} Cofl 2A% =9 olgta & 4= ik

Aoz wolA et YEY AL T} =EES) BE 5L V12 54 =571 71 gl Bia =

RHES ANSE ol 8T & ek mebA shtel wol A MEY AL 3 AAle) thE 445 uk
o] FoAL W) BF Fes wEo AT IHE REES THEORM AASO BT St AF £7]
2 o188 4 Uk F WA YEYAE 722 BF FU2S BEAOR 5T 5 Ak HolA
dHlERIE 218 BE At wloj= AE 0838t thye] £4E 2L F Uth

P(X|Y)P(Y)
PYIX) = =5y — (2.5)
Hol= Hele A FES T ] F, dSEAS 2T 0 ALY F Yk wolX g vEYIE
EE d4%8 REEFE AR gEHoln xl»eol ohd kEEIH= izﬁ @ doleke 4L 7t
AT ek o2& ofefe) Alog FAY & vk WA AR FE| Ao oA thEel A
P(A,B)
P(A|B) = 2.6
(AIB) = 55 (2.6)
FATFH QsiA T o] Azt
P(A, B) = P(A|B)P(B) = P(B|A)P(A) (2.7)
AFRA o2 AASS ARSI, o] 4lo] wHsoHT)
P(X1, X, , Xp) = P(X1) [[ P(X:| X1, X2, -, Xim1) (2.8)
1=2
o)Ak MIES A= 7P Sedols B7eln e AT E 59 vud & EF A%S HoF

rlr

&eA St
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2.4. C5.0 7|HA7)

C5.0 ¢1g]52 AR O|E (information theory)ol] 2 AEZH] (entropy) /| HS ©]&3te] nir]e]
Aol mE AE2] A% oo Bel7t Ak RelR ol QU FHFo] RE
£25) A4E ANA B, B ARFE AA5E dERT] A5E ol Hol RS 2o 3
AT ARE AUSS =3 (Freund 2} Mason, 1999; Berson 5, 2000).

e e e R R
prQ ul, A5 DO AEZ 3] Rg= oef]9] A3} o] HelH ) (Quinlan, 1993; Heof} Lee, 2008).

info(D) =~ pi(logp:) (2.9)

=3, AR Db WS 2,3kS o ARE BUSe] D
149] £3 A= D Z/eka 1Y, W 03k WO RA Dy, Ds, -, D, 9 AEZIE The

infox:(D) =Y =info(D;) (2.10)

4] ol 7l e, ole1 A ol A8l o) (gameleka B o159l /1ol ol
Howi WATh} B 40 YRS 2: o|EWSE AeFme AAR o572 o) A
= etk mEtA o] SHlES ARt AAA R WAl VEo R St

ZhHs] g ok Gain(z;)+= ZUl ¥, Gain Ratio(z;)+= 4v 2 E YeRAT

Gain(x;) = info(D) —info x;(D) (2.11)
Gain(z;)

Gain Ratio(x;) = Splszo()

(2.12)

Split info;(D Z ( ‘%”) (2.13)

2 Zodrct
Gain(z;)°o] & AR ofd ®H 2,7F o e AES 7 JeAs 39 + o,
Gaz‘n(:ri)ol 2 3 o8 AR DE 2B "k Split infoi(D)E AR DE @3] |Di|,|Dof,
| Dylell mlEsA Qo RS we] A=z3E vepdoh. webd Gain Ratio(z:)E A
£ DE ;2 Bdsozn Al oS AUES ouldtt). 5.0 Gain RatioS o]&3}d,
Gain Ratio(x;) 7t FHHE}=E = HollA dlolee] &5 A=ttt

2.5. CART 7| &7

CART (classification and regression tree)= AHHLET BEEHTZ o] F o] AR EA Ay
T2 540 wet A5S5S o)A (binary split )5}04 2749 SR =E=E Aitske A S WS
o] ARES FRWTY ol AR FEATGeR vEE yolty. CARTY| €& v &5
e UE= AYUAS (gini index)ol] o3 FelojfE 2Agct 54 ol o) o] 2
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TEE e koA R Heke] A7 AEE SES ALtete] JoS EEsty Jdo] ¢4
= YA gho] ZropAn &F T3t Zrop| A At (Berson 5, 2000).

T ExWae HEZL AR B8R, (AR B 2FE FE0] pLpe, -, o @ W, AYASF
= ofele] Az} o] HolHt} (Breiman 5, 1984; Heo%} Lee, 2008).

7|4 ne I mirjo] T3HE BEH|
gith. CARTE AUASE 7bg 2
E“a le/] 7:"—,—./] 71'/\?-2;: D}_%_‘-q_ 7151_0]

Ak
AG=G-"tg, - gy (2.15)
n n
AN ne RRw-=o) AEX 5 3 ngd 27t AL T £8 oujgitt. & AL E B
5918 v BEEs 4 FaAARE dEnss} 1 ) AR 5] AAnitE PAsE Aol
o], o) The 3} 2L Aol Bewe] 74 3 H4sse A% s
P(L)Gy + P(R)Gr = "2 G + "G (2.16)

3. 5F71 28z F 20 v HlojEjnlo]y £
3}

318 TF7EE A5l tisiA AHE L, 3.2FAE 5714 HelEfuteld ZH el AFAA
W 2R AE 3R, o] MEYT, C5.0, CARTE 38733 g0 ALAA A=} 7}
S g3t} o] dlolE mlolyd 7ML FH{317] $15te] IBM SPSS Modeler ¥A

2 ATe 20129% AGAE] AZRAR AAEE AR E oS3ttt oA 20129 8¢9 16¢Y
‘:'E% 109 319717 20129 7Y 71Ro =2 A2 Sl= Wl 194] o]Ate] Aololw ZAF Frol=}
T 22,304 olth. AL B F oAblAA HAH, W4 %eﬂ 714 a]oﬂ_z AThEe AF o] 9l
2,496 S SFV|AETF O R, T|E RS A2 %‘féol = 11,8239 7]5}%@—?0;, ukA
AZS Adhk Aol gle 7,989 AU A7 S XJIS’J 3 10,4818 HE &

Al

fru
M
Hu
2
E 32

A tgRe 29ssl.
Table 3.1 240l AHE-E 7712 S-S Vel Zlojth
1) AAFAE (current smoking status)
s AANFAR vFAA AAFAA
2) AASFoI 8 (current drinking status)
: FH2 1”1 B g gl 19 o]} FFE T A/ 1WA S5 T A
3) 2 E2FF (high risk drinking)
2 W) SAkRlolA] A T o)A, 017 53 o]4FS AZ ol 19 o4 B A/ 19 wlek B 2
29 A 1A o F (perception of body type)
/A e

5) AF 2 AT oJF (weight control experience)

1)

N
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A2 1d 9 AFS 2 AT w93 49 o3
6) 2E# 2 AR o7 (perception of stress)

Ha AL S 2EHAE AXFR=A] ofF
7) 27 QA oJf (perception of depression)

A2 14 B9 A% Ho 27 ol QAT Ago] Y Awe] £ (SO} WS

Table 3.1 Seven kinds of risk factors for respiratory disease

Independent variable Description for the independent variable
1: Smoking
Current smoking status 2 : Non-smoking
3 : Smoking in the past
1 : Drinking > Once a month during the last one year

Current drinking status

o

Drinking < Once a month during the last one year
Drinking > Once a week
Drinking < Once a week
: Thin

Normal

Fat

: Weight loss

: Weight maintenance

: Weight gain

Non control

: Yes

No

¢ Yes

No

High risk drinking

Perception of bady type

‘Weight control experience

Perception of stress

OO WNFEWNRFO-

Perception of depression

Table 3.2 Result for respiratory disease by neural network

N-Group

Group RD Control Total

RD Count 661 552 1213
Column(%) 30.931 18.170 23.440

) Count 1476 2486 3962
Train data Control Column(%) 69.069 81.830 76.560
Total Count 2137 3038 5175

ora Column (%) 100 100 100

RD Count 725 553 1278
Column(%) 31.743 18.427 24.182

Count 1559 2448 4007
Test data Control Column(%) 68.257 81.573 75.818
Total Count 2284 3001 5285

oa Column (%) 100 100 100

RD; respiratory disease, N-Group; group classified by neural network
Table 3.3 Result for respiratory disease by logistic regression
L-Group

Group RD Control Total

RD Count 603 610 1213
Column(%) 32.358 18.412 23.440

. Count 1259 2703 3962
Train data Control Column(%) 67.615 81.588 76.560
Total Count 1862 3313 5175

ota Column(%) 100 100 100

RD Count 644 634 1278
Column(%) 32.281 19.271 24.182

Count 1351 2656 4007
Test data Control Column(%) 67.719 80.729 75.818
Total Count 1995 3290 5285

ora Column (%) 100 100 100

RD; respiratory disease, L-Group; group classified by logistic regression
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Table 3.4 Result for respiratory disease by Bayesian network

Group "D B GroupControl Total
RD Count 657 556 1213
Column(%) 30.332 18.478 23.440
Train data Control Count 1509 2453 3962
Column (%) 69.668 81.522 76.560
Total Count 2166 3009 5175
Column (%) 100 100 100
RD Count 730 548 1278
Column (%) 31.479 18.476 24.182
Count 1589 2418 4007
Test data Control Column(%) 68.521 81.524 75.818
Total Count 2319 2966 5285
‘ Column (%) 100 100 100
RD; respiratory disease, B-Group; group classified by Bayesian network
Table 3.5 Result for respiratory disease by C5.0
Group ®D c GroupControl Total
RD Count 652 564 1216
Column (%) 32.963 17.576 23.443
. Count 1326 2645 3971
Train data Control Column(%) 67.037 82.424 76.557
Total Count 1978 3209 5187
Column (%) 100 100 100
RD Count 660 620 1280
Column (%) 32.417 19.030 24.178
Count 1376 2638 4014
Test data Control Column(%) 67.583 80.970 75.822
Total Count 2036 3258 5294
Column (%) 100 100 100
RD; respiratory disease, C-Group; group classified by C5.0
Table 3.6 Result for respiratory disease by CART
Group ®D R GroupControl Total
RD Count 333 883 1216
Column (%) 34.330 20.939 23.443
. Count 637 3334 3971
Train data Control Column(%) 65.670 79.061 76.557
Total Count 970 4217 5187
Column (%) 100 100 100
RD Count 361 919 1280
Column (%) 34.678 21.608 24.178
Count 680 3334 4014
Test data Control Column(%) 65.322 78.392 75.822
Total Count 1041 4253 5294
Column (%) 100 100 100
RD; respiratory disease, R-Group; group classified by CART
Table 3.7 Comparison of accuracy for each data mining method
Model Train data accuracy(%) Test data accuracy(%)
Neural network 60.8116 60.0378
Logistic regression 63.8841 62.4409
Bayesian network 60.0966 59.5648
C5.0 63.5628 62.2969
CART 70.6960 69.7960

wlolelnteld 71y Hg A3 2 HEEY 49

HolE: A8 lolee} 458 HolEE 22 50%, 50%E $&sL T
B FY AAe ANst] THNABTH AFT WlES 505008 REch 1
2428 7Y, Mol A9t YENDZ, C5.0, CART ©2.2 dolelntold 714 A8k 2y

¢
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Table 3.7 Zt 71}olA & vlolElet A58 dlolelolxe] FE=E Atstel vehd Aot
FAE dolHo e AFEE AR AFAEHL 60.81%, ZA2~E 3ARYP-L 63.88%, wo]A|
o YEYIE 60.10%, C5.02 63.56%, CARTE 70.70%=2 CART 7|HelA 714 £ AB3=r}
btk 288 dolgela TEold 23S A58 tolHd A& 2HE AR AFAAY
2 60.04%, ZAXE FHARPL 62.44%, WlolA ¢ VIEYIE 59.56%, C5.02 62.30%, CART+=
69.80%= CART 7] th2 7|HEtt &=t ¢ &L 2e & 5 Sk :LHUE F38 dolH
ot A58 dHolHE AR Be ol A==t 7P ¥/ vehd CART 7W2 A$EPoz A9
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(D Perception of depression = [ No ] (5,249)
@ Current smoking status = [ Yes ] (1,250)
@ Weight control experience = [ Weight gain ]
=> Respiratory disease (109, 0569)
@ Current smoking status = [ No, Past ] (3999}
(3 Perception of stress = [ Yes | => Respiratory disease (835, 0.602)
(D Perception of depression = [ Yes ] => Respiratory disease (258, 0.748)

Figure 4.1 Result of CART for respiratory disease

Figure 4.1& B9 S&7|287d 7Y 93-S o] 714+ 29202 HA &7 A o717} e}
Wl 2o g ANFAQRE B3 x, 2EH 2 A2 G717 A HAZ 3=k H2 1d 5
°P°ﬂ AEHHOZ 23 oA YAAG| o] & AT LS AP 2 AR (2587, 74.8%) <]

2% TEVAAFo R FAFYE £
24 (1,2509) 0], 4:1 1d ¢ AE
© 357ASToz FAE Yy 18 3 54
(3,9997)%1 Aol dAFAS A 2EH2E Wo| 7] B AR (8351, 60.2%)9] H$ 35
AgFoz AU

11101'
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Table 4.1 Odds ratio of risk factors for respiratory disease
95% Confidence interval

Factors Odds ratio I

ower Upper

Perception of No 3.475 2.827 4.27
depression Yes
Current smoking Yes

status No 1.684 1.506 1.883

Perception of No 1.676 1.512 1.858
stress Yes

Weight 'control Weight gain 1.596 1.336 1.908

experience Others
4.2. F8.0] T o zn)

Table 4.1 TF714%r9] £ gt e=u]& APlell & difolrt. exnlg AHEYH &3¢
AR AR FRFAAR, 2EH 2 AR AR AT 2E A= AR $o0F =A YeEgTh A WA &
A =7k AA of oA S BN B IFH IFA 2 Twol thEk 2207} 3475%, 4
A de AFY AF Bl v IF v E57] 22 7H =7t 3.4758 EA ekt F
A 219 FAFAARANAE HF AR} FAA ] et L =87} 1.684 %, HFAAY] 9 FAA
Hoh 337 A /M =Tt 1.6840) =A UEbTE I the 89191 2B Q1A] of RojA
Ba QA AFE & AE9 2EfaE w2 AFo] g+ 27T Al fle 27 gk o=
H7h 1.676 0%, A3o] Sl 7Y AF flx 2F HlEl £57] A3E M AP =T} 1.67609 =4
et UV]‘%EE AFZ2AANEANA AFSE Ee8dv =88 ok 259 234 &2 25 E
L=A7F 159602, =g 3 IFc] I¥A & Il vlE 257 AL M AP ET 1.5960
=7 epgtet

5. 48
20123 8Y 1692 E 10¥ 319714 2012d 79 712208 A-2-Foll AFs= v 194] o]4ke] A<

2 oo st AN AGEAY FHREAE F 1048139 HolHE olg uhod gel 4
$3o] BE71 QAT 7292 Fopugitt,

A HolHE £Rg Holels) A5 HISIEIS 50%, 5072 Lol Holeiviold 7
J, 2428 A RY, ol YENZ, C5.0, CARTE 57148 Ao] 483
2} 4% 5 ke M9 CARTE H5Edos Adse BAsisich 1 2 2371280 7
e wol 710t 89 924 A4 ol¥gon, 1 Lo AAFAE, 2xd s 17 o
o2 usen LRl Aol 9 Ars $LUS AV AR A9 LR TF3
AL e Aoz BT T 2R FUSA 4L Aol Aol AR A

et AACd Fde Boeu e

Uifﬂﬂl“>—ﬁr"lmo>‘iﬂ°“
éﬂmzi‘i““’r»o&m

BRG] 2EH2E Wol 7= AFY] A TF71F 7 .
e AHEE Apole AT AFe A= Ho] e BF TFVAte FFHE Y T 5714
7P 9= Wol 71AE e dFHS Lotr] Al AEA QA L=uE AddslE 2 =
< 498 & 250l A8A 2 IEol vsiA 25718 %e 7 IR ET) 3.47549) =7 YEbdTh
diAow 7] 43 oF7t TF7AG) 7Pt 9T wol mAtE AL B3tk 22
el e gojme|a Ao sE A¥AL 5 glon, i EF7 AR AN 23] AT (Ryu
5, 2010). 28AL 92 B TN ABA R ARSEE GG FEol AT 55 W HA S
At A2l @37t Jdoke A7 237t o] TFHEAE et 2 9 B¢ 5o FAA A #EA
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Abstract

Data mining is to clarify pattern or correlation of mass data of complicated structure
and to predict the diverse outcomes. This technique is used in the fields of finance,
telecommunication, circulation, medicine and so on. In this paper, we selected risk
factors of respiratory diseases in the field of medicine. The data we used was divided
into respiratory diseases group and health group from the Gyeongsangbuk-do database
of Community Health Survey conducted in 2012. In order to select major risk factors,
we applied data mining techniques such as neural network, logistic regression, Bayesian
network, C5.0 and CART. We divided total data into training and testing data, and
applied model which was designed by training data to testing data. By the comparison
of prediction accuracy, CART was identified as best model. Depression, smoking and

stress were proved as the major risk factors of respiratory disease.
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