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1. 47 "3
71E8 FHS ATE B S 2 R FAe] o AW H
A9 AP SRR AS & d#A vk (Bullen, 2008; CDC

et al, 2008; Kuller et al., 1991; Haheim et al., 1993). MA KA

!
]
o

(WHO) &= 19 g om vid 6ulgtelgo] Abgati leka v
Fom, 20309l 800vHEo® oF 1.38 Eojd AoE g4I
(AARAZIF(WHO), 2017). T3, A= A9, A4 Ao 28%
7F ool 71dsk, F Abdells 35%, Z1¥A EW o H9 APl 89%

£ At 1 E Y (Peto et al., 1992).

o

a7k A3 Qe 400055 olgel setEAe AEy
doA, #eHAs sdyd HET 2 v AFe =9 5 A
oA Az FAHQ 9GS v X (Kannel et al., 1987; Ockene et
al., 1997), ¥t oYz} 6001F 9] WEd (HaE, YZE g, #=

reta Stk 1 %, BEE ke, UIE el waget

S fFEsteE 8 o] Fu A et al, 2003; ©]317 et al., 2005;

A2 2006; TARC, 1974; Kaufman DW et al., 1989; Morinaga K et

al., 1982;).

d AN Es STMIRITE A

7} &=t (Lee EH et al., 2010; Meng KH, 1988; JEE SH et al.,

)

Fel N Felo] 4el9

r

2006). & #FH A3 H AR = 201249 7] 9768% (HY),
4,148 (%%, 3,858 (3 dAY HAASH o7 HuFHOH, o= A
A A F F w4, A AAE =& =92 2A59 Y JUNG KJ et

JL—-! - ‘:,3' T

[EEN



el SRAd By ARE o]ge Aol = A
o] H AR f1dol A2 4.6uH, oS 2.54)

4
7t Ao® deEbsthUee SH., 2004). 59 gl FAES

ojgfgh ¥4l Fo A EFolME 2008 EdFE A F7kHA Al

a4 FA, &F, AW Adol} Se| TNARANE 2Abes19

A QX A7 2 LS AAISEaL ok, A G A=A e T
BATE YAs7] g8 RaAEE 194 o)A Ael 90001 S =314

2++=ZH 7 CAPI(computer assisted personal intervewing) WS &
gatol Ay A=wsle zAolth wazuel B/g/Mu Fu4d
(P, BErE) e FMs Algael, nAs ¥ REasE A

9007 (2P 9 ¥3%) o2 1z} vlHujEsle] HE S FE3t) o] 5o

BRAGNA BT 5747 E BIOR, ASFENOR AYA A 25
A ZARATLTANA 194 o] BE Alg tAoR AZAnE A

ZAE &8 AT (Kim YT et al., 2012).

FUell A AL AR AN AR E ol &ste] FAI v A
of #HE A7t FEskA ®ol XBEHYA|RE(O]F3B] et al., 2017;
Sun, Li—Yuan et al, 2016), Al/i/7" @R 22 249 (small
area) H91E &8s A+ vFE Aotk o]l AAWE ZES &A
qow BA & A, EE FEIF FopA| 7] wiel, dFAA FAF

2 L0 8t 3



AHE o] &el7] o= wate] AA A o] &3t7]o ofe el Q7] u
o]t} (Ghosh et al., 1994).

e, B ATl AR ERelA AT A8 A%

ZAF AR E &8, 2X9FAH (small area estimation; SME) & &




2. 97 ¥H
2.1. 9+ A=
2.1.1. 97 AY

AT AT AYS AE5EAL 257 AT

A, AET, AT, B, XS, RS, FAT, 299, B8

e, &, v, AT, AR AT, AR, S

A, XS, A, SH Y, FEF T, TEHE B gAew
oh ZF AA T A 2270, st 1870, A 1300, A 2
A, et 2170, FF 1670, 7= 1570, a7 1070, =<9 1
T 1470, ST 1470, & 1570, vhETE 1670, A e

1470, Az 187, ASF 177, AEF 207, £33+ 2770, AT

1870, ¥ 1871, &4 1670, &+ 1670, =7 170, 7

1570, &7 16702 FHFo= o]FoA glom, F 42479 4=

-

o]

b

pige)

k=

o

2.1.2. 4+ oA

ZAMEOIE = ARl Alwehis 20166 A A%
AL ATE ol gkoith & 22,950 o ®, A, o)), o

(1A 99D 59 A7 ARG FAES ss] g8 FYFS

Y- (o], of e, SRAY, ), @AFAIR (Y g, 71 9,



BAeE s ot @Al 99A ke, AR, vAY, BE) A
22 SRete] ATl Hgserh
2.1.3. A3} nExAE

AFEA/AGE NFow FAHE AWsY] al, PAAT-o|

A Awets Bde 8 FReEATEA AR 2016 AMAE G
=:]
=

(&, oD AFE (19444, 454 o)ZhHh = AN oY, P47 H=
30 XA EAEE UTM-K #EAS Fgst9on, Sy
g 7] AR FEo|tHHET et al,,2004). UTM-K

S8 ZF ATl st S #AxE 2ty o, dMF HE 25}

st} Aol Fgahsint.
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Household Survey; GHS)A=E ©]&3}o] Spatial microsimulation
modelZ FAE&E F431% 2™, London &elA FHAFE 75 F
Ago] 4%olM 7T4%7HA] Zokth= &2 43dH (K Hermes et al,,
2012). TA A=A o] Fo) X Ak = Sl 2002-2003d 12
A= A7} ZAFH(The New Zealand health survey; NZHS) A5 & o] &
gto] wo], A, WMISA, 7 A5 RS &85kl FAE e &
AF=de AAetETE. 1 A= Census HoJE S vlwdS wf 1,760
el A FollA 1,745708 Aol M eAFEo] 20% vIRto R 1

't} (DM Smith et al., 2011).
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(P Congdon et al, 2006). ®l= AWZAALAE (Centers for
Disease Control and Prevention; CDC) |4 A&+ 20119 918 3
5 29 Al AlAE(Behavioral Rsk Factor Surveillance System;
BRFSS) & o] &3t 2x 34l #st A% Ul v #2423

(Chronic Obstructive Pulmonary Disease; COPD) & th& 39 82
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Abstract

Junghyuk We
Department of Biostatistics
Graduate School of Public Health

Seoul National University

Background: Although there have been a lot of researches on
smoking and diseases using sample survey data of Korea 's national
health status, research on small areas has been inadequate. Because
when estimating the statistics of the area smaller than the designed
sample space, there is a risk that the magnitude of variance
becomes large. Therefore, in our study, we use small area
estimation method for the statistical estimation of the smoking rate
in a smaller area(town) than the surveyed area(county) and

compare the results.

Method: In this study, we used 2016 KCHS(Korea
Community Health Survey) data issued by the KCDC (Korea Centers
for Disease Control & Prevention) and 22,950 participants in Seoul.
We estimated smoking rate of 25 counties(sigungu) and 242
towns (dong) in Seoul using Small Area Estimation methods (Direct

Estimator, Synthetic Estimator, Composite Estimator). In the
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estimation process, K-—means clustering was conducted by

demographic or geographical criteria for small area estimation.

Results: The results of the small area estimation, the
composite estimator in both demographic and geographical
clustering method showed the highest wvalues in Jowon—dong,
Kwanak—gu (0.26) and the lowest value in Dunchonl—dong,
Gangdong—gu. In general, the composite estimator of the smoking
rate is close to the synthetic estimator. When clustered on a
demographic basis, the variance of the composite estimators in 320
towns was smaller than that of synthetic estimators. When
clustered on geographical basis, the variance of composite
estimators in 267 towns was smaller than that of synthetic

estimators.

Conclusions: When the smoking rate in Seoul was estimated
by using the small area estimation method, the synthetic estimator
and composite estimator has similar values, but the variance of the
composite estimator has the lowest among the small area
estimations. In addition, when the clustering criterion is used as a
geographical reference rather than a demographic criterion, it is
confirmed that the variance of the composite estimator has a more

stable value.

Keywords: Small Area Estimation, Direct Estimator, Synthetic Estimator,

Composite Estimator, KCHS Smoking Rate

Student 1.D.: 2016—28199
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