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= oolulolt, ITAS] Aute] A v @d Feo] voldE Be sge] A4
g3 eh(zeadel A7, 2003) olg el HFE = ole@ HelHE 48

FAB = 2XA Fa oled dEF telEuolaE AAl ol AelA

=7F R 7lwe AAe g8 &8s A WHoR, gFd SAVIEAL Q3

& 5o A4 B g

RO AR deEfoly diFe HolHE AAHer adHor A% #d, &&
H <l

rO
E
=
0,
ol
2
)
ol
of
ko
1
)
of\
=
i,
=
%0,
ui

W gk dolE Mol &Ho] FHE BE 4o HoHE Ry Z&HoR o8&

i =4, dolgrteld dugFe] wed HaHe &F 2 AL 42

=5 oA dk= dre Bn A e e §4e Assn. AA,

dole wleld 7lMe 71Ee] AEsh Axdel e @AM A5 W5

dAs A Eea v dE 59, A4 5% (Knowledge Extraction),d 1.2

Z (Information Discovery), vl o] E] <5< (Data Archeology), tlo] & 3| &l ] &) (Data



Pattern Process)d 2.=gH(Information Harvesting), KDD(Knowledge Discovenyn i

Database} 3 #Zt}(o] A3, 2001).

diolgrtold el o2t Fodol F-zddxE Esta, dA47A APda 4

(confirmatory) X Wolth. o]+ freold AARold AFFFHS S #54
Ay &3¢ A3 A (reproducibility)s: E7tsld o, dHolH e F43 &4
AL 5] el 3ljol w4 A (exploratoryft s #2419 T /ol F7Ea gl

= FAlel (3] 1 gl <], 2000).

HEe] wolE melde olde] £EA AR AL £l wiate] volE
J

549 44 AL AFIY. Z, L&A} BAS Aelew, o

1
olr

B Aueti, Held AL A% =rE AQst Aol ohe, dely
oy EE ABHOE dolEe A€M FF3 sHsyel Ut BAE 7A

A7 wASA @ BAZ hebd £ QA @k b wakE, doly
sl ge] =L ol E Rl dolE #A el woldi FAL JIE
AT, e AT /2R PFE mug TG Hao AR AYe
2 AQWES S mebd AgaE Asged BAG AdE Egz o
ol melge] AgHE B dudZe ATA%, AFY, A, &9 =

2, oitdd B, 28 §AA daels ol Arh(A A4, 2000).
L. "ol Ertold el el gl Ay

tol g moldoldt 2w 3tH il A s& zhi(automated and intelligentyl] o] B
ol TAVIHoz 90dy EWHEE X2 (KDD: Knowledge Discovery in
Database),”d X2 7 (information discovery),”d ®. 4=} (information harvestingr <] <]

FoRE 2hHel gtd dwngow ‘gFel dolHETH AFL on) E
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HEE FE xAge &&ste Aol dojEh gojd A=t et
= 99 ‘mining'e E£3 A7 ol f dHolHRZRE ARE ol o] wl
2l Folup trelolR=gE WHEy] de FRe o 3 FHES FAA L A

Adts A FArsttE Hol 7 @G (EE A <], 1997).

thAl Addatad, delE wheld e it dlelE el el EAdte A
A Qe deolgze #A (relationshipsyt A 22 FF (rulesys & HAH oz Zo}
W EF s (modelingpll A &3 HH= wWast= dde] AHot(HA 9,

2004).

o dlelertelde] 4 al

WA, dolE whold e dnbH<l s ge AR (H=E <, 2001),

- HolH A Ed (Sampling/selection)
dolgntold 2 o= A w7kl 5= A 77kl o2& & Fe] dolHE 7nte

2 g ey gdigh &9 HolEE dye A2 Ao SR AAtRot: @

rlo

A= 28 He #Agel 2 = A olu sk

BELelth, AEeld Frld Fol dolgol N e

e Bgol vz

e Ao el del

w9
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- A5 W3 (Modification)
S gAC A doj ARE vwter Rds dAdA 2Ee Hes FHA

7171 flall, dolel7F 7hA A e ARE Z&AoR AEY ¢ JdEF W
3

- 2383 (Modeling)

dolg wiolde] dijoletal & = e Bt dA= ofddAAMe dits

- 37} (Assessment)
nYgsts Sl Ao Aol AR, 84, &84S B & v d3Ut
A A= B ZE =3 (Lift Chart), ROC(Receiver Operating Characterjsiied, ©

9] = % (Profit Chart), ROI(Return On Investmeftyl & st Br7l=F7F A FH

e

2}, dlolgnteld (Data Mining)e] 7]

dolel vloldel Fay wul ofud slwel FHES Avnw , dolent
oldels SHRA Fgate Mol FAALAE @k =3 sWel HgHn

3 RE EAZF SdEE AR outh dua s As dolge] 2
o wek 483 F e AWES 0 &tk ape JHEd g ox
A% ok FuEE BAE sdsd F oo 449 Yoo uo anrdl
3 ASAL delEuteld e A £ A Aotk oty syelE
W o w FAS A 7 H= o] £A VIHES Edste] dRd arE A
(Association Rule Discovery, Market Basket Analysis- % 37 (Cluster Analysis),2]

A2 L} (Decision  Tree), A}# 7|H¥k5=2(Case-based Reasoning),ol-& 4174 %
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=
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=
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(@]
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>
Qe
(0]
2y
by
e
&
o
N

olglg 7IWME Fo| ExwWS(target variabled) 7o wEk A& 7)Wo] &t
A, ditdon BgWert des Aede AAAd vy, Atd ik F 8,
BEsS AHES AL, HRMTIE Al AIA Fe Aol AR rEEA
THEAN TS ARSI T & AFAMAE EAAEEE SRUeE A8 A5
= fle AAR TIEE T A Eotek 3 A, WA AHT|INFES 54 &
1Y FE o] &t AME A AA A ES st A2 A og 3

g EEs Aotk 1gn AFNFFE T A4 5L FU el A

oty e Aatell g ajAo] Brbsata ANt Hrerh =gt gl S THA
a vk a2y A ARG dae] djAe] Thesta AdSERE wel o &
ZFo] ARE g F e E4AAE] U2 FdHAAY] " A
ofgfstal AEd = Sitk= Aol Atk 2B BFe & Al HAdthal
HdE A=, dolenteld el nygst dAgA ol &E F e W F dxA

W AAAFREE el BT A

Aol tt.

e

ah oAb G o] et W

2 oAl Aeg delevtelds FawT JAFYUFE AW uw

SAAA U= o Ahd 4t H (decision ruleR EXESete] Aol Hi A

gS 2 o 2o w B F(classificationfl 7 Lt o] =(prediction)s F 3 sk W
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g
0
ui
M
1
&

N

gol Wb zel sy A die] g, AR, A
AWEs 2 s e ATt 2L 4 olsstn 48d + 9

Ui Zde /A2 JAti(H S5, 1999).

“re) 3 dolEntel el Aol o AA g 4l (explorationyt %@ sk(modeling)

o 545 AuH, Ak oA (outlier)s AAMSEAL £4 o L3 MFE

Ry

Shla EAEmEe] EaHolol & wEEdE Folur o As" 4 Y, 2
AA BF EE dZRFoR A FE AHESE, AR, 2000 ;4
4], 2000). AL FmF) WekA Aol GAAT B3 1YL

e gz a2 A9t &

ﬂi

dH(H £ 3, 1998). 13N 1HA HrES wF
] (Node)w E]&d], ol Z+7zt vlolH #olxdA AH&HE 87 Pa=

(Record), EAll A A% = Eo]Z+= =X (observation valugre] A2k

st 4= ok W Qo] 28R migE By vl (Root Nodegl 3l =& #H A=,
033 52 ovach P on S4F WA sk uiA Hu v

el 471 vheEe A 4w (Child Node)zha @ 23 Apauhri Hew)
el @yie] s Aotk olel@ wHow 54 WA wel 9o srE 1

s

FE AL AAAIG S, W oF A7 A v gled o o F
wrie(Leaf Nodeyt ®lth. webd Fwvbds SAd el W shael 4717

g o714 B3R F, wrEe ¥R A 474 6.
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el 0tc| (Root Node)

| JFRIA 2| (Pruning) I

AtA10tC| (Child Node)

’—‘_‘ JERIA 2] (Pruning)
] _l ZctolC| (Leaf Node)

get 2 gAAYT T AR D w A&HE )R e 7] & (Spliting
Criteriaye o] 48 A3 W4 A$E oA EAD, AUAF, dezsA4

7F dem, A4y AARed AeE FEAE, A #HAEs AMEST

&

el B A7 9= E2uuitE ot WEEv s 4 X 5t F (Stopping
Rule)e o ol Ee7h dojux & &
Leaf) Flx=2 &&= o 71A FF

Analysis)e] x4 <dag]Ee CART, CHAID, C4.5(Quinign, 1993r°] o,

AAel w7} Ewlr](Terminal Node,

S w3kck, ol 3k o AL A AL (Decision Tree

°]

il

2 Ze Edlo] sAtE gaA tEst AFoR A&ty o] . o
Zo A E Ao A = CART(Classification and Regression Trég)i 2] &S o] < -]
A ol gatdth. CART Y g 5L A A A YT gl daglFo=2 4, oAt

AAUR RN R BAe tdd AdgadEe od et AR(EEY

Lo



Zl= the 3 2ok AA G U 412 vk (node) Bkl B
BerER olFolA e, BE #3AE £33t vt (root node)= - H Al
Zake] S A ofs) 27k 7F £ty (terminal node)el o] & wj7kA] A2 vl
(child node 7142 .2 A8 Witem siA b d b, Ariso] F4€ o
=AW E AEa Wgihe] of g 7hA 7]zl o8 o] Fo) Xt o ¥ pA S A F

=
(AVAF, AEzs] A5, B4 FaB)ES oot Purirmry %

s
a1

M

¢
B
2

(impurity) 7} 4 & A wit) 2 G4 W) $14 AF2AS Fofalis Ao th(E

8 9], 2004).

»

ah e b AR T 9

- 4dA7IE(He AE noder, AR ¢, W-e] o)l os v g A

— At A YR AR (Split), #FeWr] (Prune)d el wel CHAID,
CART, C4.5, QUESE o 7}x] &arglFo] A&

— F2] 7] s(Splitting Criteria): <<= %= (Purity), & <= % (Impurity) 7]

— A9t (Stopping Rule):d o7& 27 dojupA al @A e wyrp Eviy
(Terminal node, Leaf)} ¥ =% 3= 3

= AT AYAA B2 v E A= AR YT AR AR 4E&

ul o= ¢z} (Prediction error)7} wi$- & 7}sAd.
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/ i Descriptive statistics, Chi-square test
/

OIJOX EA

o3) 219 22 ¥

I IS 72/ UEQ 1847 5000 1843/
IASE] U SH/Y ASE 32 W $o0 4y
HET) 010 E1 32 H 4RO A K|/
o 2] 501 3 /Ty % oF) Foiy 32

3HA 4

0l0] 8 2 0/ 9910 FU0l 7]

de

2010 5gy) 0| e (75 HEO) B4
TRISE0 38 TSes 07 3 46 52
228/ 118 2309/ &1 £1 9= 39 24
e 2 Nl 553
)7 345/%%3 ¥58
I

/
NI 4
OIZQN 20 HASH ZHNE Uy ZugE
1 TH SRR B0 R LRy 2ese/
Y00 FAE/ ATUISE) T FLN 200
ora) S0 BUSE] S0 FL 0 o

JhiE &

THHO HoH) M JNET R0 BEAN/
018 T/ O BRy/

\

|
|
|
|
i
i Logistic Regression
|
|
|
|
|
|
|

» Z4XH4 2300 HIo

188 Bc 8¢ ErER e
OixE 29 291 4
IHEi0q et 2

» EUTHES 230 Hioh
38 01ds Bt 32

Decision Tree (CART)
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2. A7AR 2 ATdge 54

oAl Selvete FawY iR dolHel 20000 W Fibe
AEny AR ARE ASHAh o ARRAE FiE pBU AFEAL

gk MAA ] & s, 20004 69 19U FE 89 31U Atold] 15~644 9] 7]

Fu)$- Hol 1155338 talow o] Fay Aol AF WH AR A A G
Ao}, B AT A= 1 FlA Fulg 71E9d 19~4599] o4 6021

o ARE HFOR FARMS ANSA ot FHvEAMAE e AT A
Ao}t mAAFE] AGAAL ELST Q& Foshe @e, MY I
AdAelm FHAA Fao] A9 ool FonE, YAAE Adsty 9
ANE NEHoR ANAHAR FHE FroWA, FAYY HRYEL w7
Sake] WAL Qi Flo] ekl EAWIAE AdHAL. o] & AN I
A At ATE ORI YAY AL BRAHNA WEFYE E HYol
At 29Rs 24 U T4 A aga 19 g vida e §

ge BAdA Ass. =8, L AP 2AAUL G A5 A9

Aeom @A JdAl sor FAdAAE R des s, 44T 1
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(target variable)¢l XA A F

FAAUG BE@ )£ AAATE AW, FEASE PA2(1993)e)

ATAAE AAZ Hold Aue] £ Folsga, RAAHNATA200De] @

FAME Fole @A AURG AP AUF @ FA FF AFE G

F pow F5uss dolaqd. i MEHQR0DY =EANE F o o

Feha APHOR EHNFE AN, AEGU T BHAF A5

F5 2HAUE FF AUSS, o4 AUs, ada AEAUS) FA YA
=

YeE §9 g AReR ol AusdA AEAUFE W go

e

a2y Al s Addge 2y dAder g2 ARy A

(target variable)®= Aostdtt. A =

e
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£
ol
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o
o
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%
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I
F\il
%

A gk Al ZEH, AU E AAR F4EE7) A oW e<lse] dF&FS WA
o, geo] A2 B dAle M Eats dAsAe dEFe VA
d 2ES dotrE Ao, dA AU AE AR Faglold) el A
Aoz AUE FA72 AAste 20(@A Fddd4vEshes 2ne A

of A3l o vk 2ok A AFqte] F&eA = A AUt G F

AU 23E AdEn @444 AdE ERE 9FS MAY 29
2 #4ete Aol 9% AFettin vk ¥ ATE Sld 499 BE WL A

6) BAAIATAL ATNE Flo] AA A4S BRG] AUF @ FAS F7F AUSE @
@ FeE SHUSE YA, ¥ ITANE G B} AUSE AdSLa, B AUS
oA FHE E Aol ohleh AR AUE FASE (A4 FAAIAUED) IFL vIAE 29
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% 7. AAA Wgel wE A AYF 49l %
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HA, AU 294 Hl&) 18 25 A5 uis) AAAZ AA G
S AuEd, oAEAduUT 7o CART ¢uglsS Estal ®#E71+$ Gini
index& At&stslen, §o4+S 0.052 A AHsta] Tree noded AP AFTh.
AU BN R EFES 14X E & e, 4
& (training) dlolEol thata] 16.13%2 LEFEE HIoH, HHAEE dHolH
qAE 17.10% LB F &S B9t Root ASE (Asymptotic Standard Error)&
33.65%, H~E-& Root ASEx+ 35.61%% YEtUAT. o e 25 0o 7¢
7hol ZaE 2 Rdoldtal & F ded, o RAAE gAder F2 &
Folgbal J7te = vk kA A dAg mAxE S FEA G vugds o oA
BERPe EFEI ASEY] g5 92 @ Ul As & 5 e, o

3]

Anh oA Egel U T wdoldn ¥ 4 3l

£ 10 A5 24 ve) 1S 2 A9 JAAAUY mdY o RFE

Asymptotic . .
Misclassification Rate
Standard error

Logsistic Train data Set 0.4427 0.2505
Regression Test Data Set 0.4434 0.2508
Decision Train Data Set 0.3365 0.1613
Tree Test Data Set 0.3561 0.1710
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Asymptotic . .
Misclassification Rate
Standard error

Logsistic lrain data Set 0.4187 0.2278
Regression  Test Data Set 0.4435 0.2232
Decision  Train Data Set 0.3510 0.1564
Tree Test Data Set 0.3813 0.1925
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Abstract

This study is related to a low birth, one of they ksocial issues of Korean society.
In recent years, it has been unfavorably predidfeat the low birth rate in Korea
was going up and would be worst over the world.sTisi the important reason why
we should study this social phenomenon such aswa Hoth. Also, it is strongly

expected to provide the fundamental information #ornational birth policy, which

can overcome the present phenomenon of low birtil amake it a desirable
population replacement level in Korea. Based on data from Year 2000 Korea
National Fertility Survey carried by Korea Instdutfor Health and Social Affairs
(KIHASA), we analyzed its inter-relationship amorsgveral variables about fertility,
and several decision-making patterns for the numbferchildren in Korea, using
data-mining technique (i.e., decision tree).

In most studies about the number of children, samefirmatory approaches,
one of the traditional statistical reasoning methotiave been used to assess the
determinants which cause a low fertility in Koreatiunow. In these a few studies
of them, some factors about the number of childmeere examined by technical
statistical methods. Therefore, there were sométdiibns in that each factor of low
birth was not completely predicted and considenedthie complicated socioeconomic
environments. However, as an importance of dataingiirand analysis has recently
been emerged since more powerful data processirg) fully developed with a rapid
computation and a huge accumulation of massive, dhta data mining and analysis
is a widely known method in various practical asak. There have been few studies

using this exploratory technique such as data-mgirim population and public health

_79_



field. Although a national concern of low birth drastically increased in recent

years, this technique have not applied in orderabtalyze decision-making patterns
for the number of children. This study is the fagiproach to analyze an interrelation and
rule among all birth-related variables which afféoé number of children in nationwide

fertility database by using data-mining technigi&erthermore, these results would be
contributed to provide applicability of data-minitechnique for future studies of population
and public health.

In this study, we focused the respondents intoy anhrried women, which
have over one children, among 6,015 respondents irange from 15 years to 49
years. We achieved a CART (Classification And Regimn Trees) algorithm, one of
decision-making trees, to exactly know the decisi@king patterns which strongly
influence on determining the number of children.dAthe results from these trees
were compared with those of logistic regression ehddr two cases; one is that a
chosen respondent has one child, the other is ghat has over three children. All
these results were compared with the case thatatlegage number of children is
two.

In the first case, the number of children has be#gluenced by the region
of residence, wife's education level, spontaneotmrtian, wife's age at first
childbirth, the present employment state of wifbe taverage monthly nurturing cost
from the logistic regression analysis adjusting #ffects of the other factors. But the
decision-making trees were formed by wife's agefiigt childbirth, type of house,
wife's occupation, the year of first childbirth,etraverage monthly nurturing cost, the
last year of pregnancy from the data-mining techaiqParticularly wife's age at first
childbirth and the average monthly nurturing costrevused as the key factors of
deciding the number of children in both analyses.

In the second case, the number of children has hef#luenced by the

region of residence, a conjugal household assighmausband's education level, the
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year of first childbirth, the need of children, tla@erage monthly nurturing cost from
the logistic regression analysis adjusted the tffeaf the other factors. And the
decision-making trees were formed by the year oft fichildbirth, the year of last
childbirth, wife's age at marriage, wife's age astl childbirth from the data-mining
technique. In other words, the year of childbirthdathe age of husband and wife
made many complicated branches of decision-makiatieqms. Obviously, it can be
shown that the year of first childbirth is an imjamt factor of decsion-making
patterns of CART algorithms.

In a brief summary, we achieved the CART analysith vithe decision tree
to understand several decision-making patternsttier number of children, and also
compared these results with those of logistic gjom model to assess the stability
and predictability of the model for the optimizedctsion tree. Furthermore, those
results would be contributed to provide more rdéialinformation on a prospective
birth promotion policy and give more farsighted swas for a potential solution to

the lowest birth rate and ongoing superaging spdietfuture Korea.
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