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Abstract

A Study of Sample Attrition and Supplementary
Samples in Panel Surveys
- Based on the Korea Health Panel Survey

Project Head: Lee, Hyejung

This study used data from the 2nd Korea Health Panel Survey
to evaluate survey completion rates and analyze the
characteristics of participating households and their members.
We identified key characteristics of panel households and
sample attrition among household members based on response
types. We also looked at factors affecting sample dropout,
diagnosed the current panel structure, and proposed a sample
design to extract additional samples.

The following are the findings of our variable-focused
analysis of the characteristics of sample attribution among
panel households. Daegu and Incheon had a high sample
attrition rate in 2020 and 2021. As the number of household
members increased, the rate of attrition increased. The sample
attrition rate was higher for households living in apartments.
However, sample attrition among panel households living in
detached houses was low. In 2020, the higher the total annual
household income of the household, the higher the sample

attrition rate. In 2021, panel households with an annual income

Co-Researchers: Byun, Jong-Seok - Hwang, Anna - Yeom, Ah-rim
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over 60 million won had the highest sample attribution rate,
and those less than 20 million won the next highest.

A multinomial logistic regression model was used to analyze
three response-type groups as dependent variables. The three
groups were ‘continuous response’, sample dropout in 2020,
and ‘sample dropout in 2021°. Factors that commonly affect the
sample dropout groups in 2020 and 2021 are as follows. It was
found that panel households living in apartments rather than
detached houses, moving less often, and having younger
household heads were more likely to be in the sample dropout
group. In addition, the sample dropout group in 2021 was
found to affect sample attrition more among low-income
households than among middle-income households and more
among households with a head with high school education
than among households with a head with elementary school
education.

From a statistical perspective, we examined sample attrition
among panel households in various ways. Our research results
suggest four key areas for focused panel management to
minimize sample dropout. First, there is a need for continuous
tracking and management of the panel households on the
move. Second, panel management is necessary for those living
in apartments. Third, measures are necessary in panel
management to prevent families consisting of middle-aged

parents and children from dropping out of the sample. Lastly,
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management is necessary for young and unmarried panel

household members.

Keyword : Korea Health Panel Survey, sample attrition, supplementary
samples, sampling design
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38 HEZXA H20|E A% 240 FIHE FH0| 28t d7- FFARMETMNE FHC=2

SO 2 d7e] RA R oo mE BXE YVHE SA0E
I A Qv AR RAE ¢85HA] Eoke 77t @7‘%
Z¥shal QITHCE 2-3) E (1% 2-12]) FR). RALS SE5HA] 25
oL T JR| 2 ‘A 7Fssh} SdelR] ke Tk Z‘J\]’Eﬂ‘—@gi
TES & Stk 202099 S 2APL 7Fsthd SESHA 2 T
5537HH(8.2%)°1aL &AL B7F5Rt 7= 327HH0.5%) Aet. 202139
8% 2L 7Fs st SHEEHA] 2 7HE 8657HH(12.8%)01 1L AL
E7Fs% 7 797HH1.2%) A A 27Fe Rt 7S HlE s A
tiH] 0.7%p A55te] 20219 1.2%E, AAAHA wdofA ojgdsl=

MISE Z715HT Sk & 4 Sk

N ru*

oM, o

(B 2-3) I{g 27 2AF 22 OR0] ME 2X2-HT

(29 71
T D22
TA 2R(SH) 7}5;% o | 3 s
20199 AxtElolE 6,748 - -
2020 %izteolE] 6,163 553 32
20219 izteolE] 5,804 865 79

W7 FolA QS T2 2AIRHET 71T Al2).
A u1g7) ARl e 21 Ak



2% me a7 24 39

(28 2-12) TQ7l7 XA 212 OiR0]| M2 22-H|g
(&9 %)

2019'd HZHH|O|E

2020'd G7HGH|OH

20214 HZHHO|H

B EALAE(SE) WEATS(RESHE) wmEAtEYts

2 AT BolN WAFE 71E 0 R 71T A|9).
Az w370 Aol w2 2 e

ZAP} 7R SIA N F-3 St et AL B7FsRE 7] ARgo] is]
AT EE O (R 2-4H9h Eoh T A B AL 7RSO SHBHA
%2 7HH9] W&o 90% ol LE AL E7Fe 3t 71l wIEl =] L
Wt 2AF 7Fsoi SHOAl 2 7ol A migkR AE HE
202099 B¢ A AR 77.4%% 7HE =9koH E}QEE = 9
(11.8%), 4 E7H2.6%) <22 Hepth 2021499 A= 54
IR AL ART2.9%), HF 2H(11.5%), 74 =7H4. 4‘V)E e
FARE ARAY HES 3uste 7] s 2AF HolE 71T 5
= RkE vhRisoR & Wa vt Qlok. E3 o)A 59 324 £719] HlEo]
AEH LR F7ohe = Holi glof olof digt tid wizo] 2a
shetal ARt oHH, A 27Rs R AT AF 7 A B T
2420201 3.2%, 20219 5.2%), £AF &7Hs(2020 2.2%, 20214
3.2%) w22 w7 YEgoH Az HEk BF Sk FAIE
B2

O



40 HEZA E20|E A% 2410 FIIHE F20 2o A7- FFARMETME FHC=2

H 2-4) IG7}70] ZA DIRE AR
(SH91: 71 %, %)

RAF OI2E AS 20203 70| 2021 SHZHH|0|E
i34 | HIg | HE |71 | HIE | HIg
A AR 453 | 81.9 | 77.4 | 688 | 79.5 | 72.9
24 7 H% 39 69 125 | 11.8 | 109 | 12.6 | 11.5
(%8—%5) 3 B7H) 15 2.7 | 26 42 49 | 44
=& A7 A7 &8 7 1.3 1.2 11 1.3 1.2
71E} 9 1.6 1.5 15 1.7 1.6
24 553 | 100.0 | 94.5 | 865 | 100.0 | 91.6
) B 7HE 2412) 19 | 594 | 3.2 49 | 62.0 | 5.2
ZAF E7F53) 13 | 406 | 22 30 | 38.0 | 3.2
24 32 | 1000 | 5.4 79 |100.0 | 8.4
A 585 - 100.0 | 944 - 100.0
F: 1) 34 E7h= olA 5ol g

2) 7k 241 A, o]el, W7k5o] R,
3 24 w7be o) Y, FAE 7 50l e
A Hg) Aol e 24 ARt

H3E A4

o

o] oAl 27] ol mufd 2ALY] g chRto] gt 72 B4
AABIAE A FRAE 20198~2021 Qﬂ_z}ﬁlolﬂ% ARg-5te] 3HE
7HL9} 7H9] QIFARSISH] B0 W2 S F01& Aok Egt
SHOHA| G2 79 B RARE FholohA] 982 Aol thsf At E Stk
F8 A7E B9 27] d=omade] dnE §A&2 20209 A7t
HloJg 7]&0 & 91.3%0]1, 202192 86%= 15k 520]5 H AT,
ol 17] =9 Efd Bt & 58S fASH AUt B W4 33}
AT YHE FAEH H I FE W = E Y] 095 FHET 185F
O] v = WO, FEAwd Aol d k= HT

sk
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o= e
S5 710] Fa W] HE 4L AR, 2019d0] TEH W
7o) A% Ao BES A2 HZHE B H7]9F Ago] ThE

Aol v1s 71 2 AJolE Holut 19p ©fsl FA] g2 Ho|giet. 20214
02 ZA5sE AL, bl AA, b, 24k A, 471, AFS Bl J3
Aashs FAE Bk 20194 o]Foe AGHE MY FAE
Btk 71§ A9o0l= 20194 o]F 2 1913} 291 e A&F o=
S7Iohs whel, 391 71 o= frAIzA Hlsh M4 E°1 T S
HAn Fegeis ol ES} d=F5 9] Bl&0] &2 |7to]
Ao ute} ot E Y] Hlg2 WobA| il dEFE %—%OW% f‘*ﬂ?‘iﬁk
SH 7HL9H OH*L*M Bigs E 3= %ﬁzi AEE AT oy
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4o F
N
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A2} 201949 9] Ztel7} 71 it 2 3l 1% o4l A7t
ik ool e, 20199 IE ol 7] Hlgo] fA| A HIS|
Zaslo] steo] 842 AL ol 7} Yotk & 4= Qlrt. upx|up
O & FAEE deie vARE 1T dE2EAe] viEo] 7P 3t
15A] HTE -8 ERF] F9-olli= 20194 o] F& A Fadhs A1

7S] RAL @R of o] ME ZEE AVHE TR
k=l A A7t A= 2ARE A=A ok 7T HA
ShaL Q1= AR Ut AR A=A Soke 4f= F 7R,
"FA 7FsOI SHOHA o A Bl o R & Atk
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42 HEZA E20|E A% 240 FIHE FH0| 28 A7- FFARMETME FHC=2

ZAF 753 SEEHA] 88 7= 2021 12.8%E AW 4] 4.6%p
S7Fett. A E7FsE 79 HlgE Ad tiE] 0.7%p ‘355t
20219 1.2%E Uehd, AAAAHA s dojlA] ojgsl= Hl&kE 76t
UL & = ek 2APL 7RsSHAIEE -SEoHA] gk 7ot A E7F
S8 79 ARl sl ZbzE ARkt 2AF 7hs oA N SESHA]
oFe 7He] 2AL vIgkE AMFE B 2020199 -9 2AF ART7.4%)7
7P o thZo g2 S 3]1(11.8%), 24 E7H2.6%) <= 2% LEt
ot 202199 A& A AX(72.9%), AF 39(11.5%), F4E7T
(4.4%)= YRt 2AL p1E9] AR <97 53 23E Bt 2AE
74—“%6??%»} HES 3ot 7l Hish 2AF FE A9 5 e
FobS whASoF o a7} Qlrt. &3 oA 59 4 BVt v &
1%31.9 7tk FAS Hola glof ofo] thgt i migdo] I Q
stohar Azgtet ghE, RAF B7RSS AR B O A BE AR,
olul, g7} 59] 7FF 4420209 3.2%, 2021 5.2%), ] HA, &
A3} 7 59 2AF E7F5(20209 2.2%, 20219 3.2%) 08 =7
Uehgtom ZH7Eo) g E BE F7lolks A4S Bk

o

_
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I-||3I°I- I[H'—" [HAI'OI :IIEOI El EA EC;' Eq

27] el zad ALl Eiolg A o] 20199~20218 Az
dolelg tpgos slof Amuskt. wA) A 18e|AL Hiolere] Aol
dfef gelatela, A28 A3RolAE Wdslwet sl ol
£ 9l BRo|go] YL Fi 81S BT,

=

I-"1 by EEOIEl'Ol 9_'

FRolgolgk 7l 7, AFAl 9] I o] AR FosHA|
2ol g ol AmE Y & A He 74U &4 utit
(Uhrig, 2008; Lynn, Buck, Burton, Jickle & Laurie. 2005; Zabel
1998 AQ1-8).

g 2AR] S-S HolA HiEoldo] YEh=t, F-5H HE2 d=x
e vjdx ggos FHEH(IY 3-1) 2). @2 Hd
SHAZE 2AF o E SHRL o]F HAl= HosHA] e BS
THels, 2018, p. 9). LU HIEE Hjd2 THejR-gEo] ZFgAoR
Yst= FH=Z, S & A Aol o
Ao e otk 9 olgd AAYS vHEShH= A on|gith
(c1817, 2018, p. 9).

ol
Y
5O
2
in}
©
H
o I-
jille
PN
>



46 IEZA 20|12 ZE 2A0 FIHE FE0| 26 A7- SFARMEZME FHC=E

=] g.r;r
= =)
(nonresponse)

che S g e
(Unit nonresponse), (item nonresponse))

EH

A -
(monotone pattern) (nonmonotone pattern) SEMPIEPATIHION)]

EHX IHE H|EEE TjE

Am: oM, oA, (2017). e s I RZAKKLIPS)S] dold EA-H[HE o|&-g FH o=,
p.58 A%

HazAIA BEOIES F 7HA] olv= EAIPF 2 4 Ak(Uhrig,
2008, p. 1). A ZAp7E AFEEA sid #2717 Asto] ot
S id EEOA AEE FHA 9 FEE(FE)7t WobA]A "t
(Branden, Gritz & Pergamit, 1995; Watson 2003 AQ1-&). ©§ 583t
M2 Eoldo] 724917t obd &= Ql=H, WIF2H9] o[ (non-random
attrition)O|d AlZko] A'gof w2t wfid EEL2 HEAS 7HAIA] et
TS B s AT HE ol EE 8QIvtE wWdd A AE
wehd 4= .
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M2E mj2rise] 220|128 54 24
1. IiRo| STHE HE U S 24

of7]of| A<= 371 AxtElolE 9] sid 79 -SEFE ol
A EgkTh B4 2 71 7S AL Q7R YR
ow iU E &-gof thaf nlEet 7t ES ZEE 7 9 T
Al sttt AmFAtol Frofste] SEFoU, 7RI E A5l 52
oobA SHES A5 2E AYsH3l7] miZolth

S Aol A ‘sE7E 7F 2R oSt 170l XofstA] FOoH
‘0'ol2ta Yttt g 9 94SH 7He 3 Ak EF 2AR
Fofstg o, 7]3= 1110] "t o]g ke 201949 RAME Fof
SI.0L o] % RALA FofsiA] g AR, 7]8= 100(20209 o)
T 110020214 o]&)o] sigdEct. 37] A= EA4ojojA o 7itetar
H7] o2& 4= AUAIT, 8ol A o= AMESIgITh 2HH, 20199 RAK=
Zrofgt 2ol 202190 tHA] RALS] it S ARG ol
AoJstAtH7] 2 101). 202093 202149 £7} 7H4e HHolg EA4
Ao A Al e5t3i.
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48 HEZA H20|E A% 240 FIHE FH0| 28 A7- SFARMETME FHC=2

(E 3-1) W27 SEYHE 22
(F91: 71 %)

T 71z 7t HiE
A& 111 5,784 85.7
20204 100 565 8.4

olgt
20214 110 379 5.6
XY 101 20 0.3
AA 6,748 100

F 7| oA 1L ol Zofdt 71, (02 o] ZoidhA] B ol F1el.
A7 SR AN AFY - FUAZEI TS (2023). 27] Q)R dRAF 2019W~2021¢
Zrd|o]E}(20234 S&E S8 vH)E 243

[

bl

a7t SHFH W2 AF (9og A&4SHo A9 oot
Q1o 22t 75.5%, 78.3%E 71 A Yehsttt. §FA Z3(91.2%),
732(90.6%) 7 2(90.5%)°] =2 Hol| £33t 20204 oE-2 A|50]
15.4%2 7F =51, t74(12.6%)2} Q134(12.4%) <202 =A vebdtt
T3 202149 olEolAE HF(11.9%)2 1H(9.1%)°] 7H

=
7ot A2 B Ao vl W 7] olEEe] HHAL & 5 A



H3E mE cjdel E=E0|E

Jm
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1%
D
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(B 3-2) M| SHEHE HF XY 22

(FS1: 71 %)

111 | 100 | 110 | 101 | &A | 111 | 100 | 110 | 101 | &M
Mg | 526 | 61 36 2 625 | 842 | 9.8 | 58 | 0.3 |100.0
FF | 398 | 23 22 3 446 | 89.2 | 5.2 | 49 | 0.7 |100.0
o | 203 | 34 32 0 269 | 75.5 | 12.6 | 11.9 | 0.0 |100.0
A | 335 | 53 39 1 428 | 783 | 124 | 9.1 | 0.2 |100.0
B | 319 | 30 15 2 366 | 87.2 | 82 | 41 | 05 |[100.0
o4 | 237 | 16 15 1 269 | 881 | 59 | 56 | 0.4 |[100.0
24k | 311 | 35 25 1 372 | 83.6 | 9.4 | 67 | 0.3 |100.0
AE | 136 | 26 7 0 169 | 80.5 | 154 | 41 | 0.0 |100.0
2371 | 667 | 83 49 3 802 | 83.2 | 103 | 6.1 | 0.4 |100.0
AL | 207 | 13 7 0 227 | 91.2 | 57 | 3.1 | 0.0 |100.0
22 | 431 | 32 30 1 494 | 872 | 65 | 61 | 0.2 |100.0
39| 238 | 14 9 2 263 | 905 | 53 | 3.4 | 0.8 |100.0
AE | 420 | 30 22 1 473 | 888 | 63 | 4.7 | 0.2 |100.0
Ad | 386 | 36 23 0 445 | 86.7 | 81 | 52 | 0.0 |100.0
BE | 343 | 24 15 2 384 | 893 | 63 | 39 | 05 |100.0
A | 490 | 30 21 0 541 | 90.6 | 55 | 3.9 | 0.0 |100.0
A | 96 10 9 1 116 | 828 | 86 | 7.8 | 0.9 |100.0
AX 5,743 | 550 | 376 | 20 |6,689| 85.9 | 82 | 56 | 0.3 |100.0

1112 "A4-8H 011 1002 20204 o] 0] 1102 20219 o] 0|1 101 ‘AN &
oJulg.
A SR AAS ALY - ZUNAZEF I (2023). 27] FRRIAERA 20199~202149 A
ZreolE (20239 Shat 38 WA E 24T

OlFEL T T4 HEHT(R 3-3) ¥=2). BE

A AY
o7} WAl A o] Hlsf W2 el o9 FUS AE A



50 MEZA B20|2 A% 2A0 FIIHE F50| 28 72— S=HRWERAME FHOR

(91 7, %)
111 | 100 | 110 | 101 | &A | 111 | 100 | 110 | 101 | &

58 [ 4,264 | 455 | 311 17 |5,047 | 84.5 | 9.0 6.2 0.3 |100.0
SHE| 1,479 95 65 3 1,642 | 90.1 | 5.8 4.0 0.2 |100.0
AA 5743 | 550 | 376 20 |6,689| 859 | 8.2 5.6 0.3 |100.0

F 1112 "A4-39° 0] 1002 20209 o€’ o] 110 20214 og' 0| 1012 ‘XY S

_,]U]BL

AR FFEAAS|ATY - FUAFEF T (2023). 27] =g dRA} 20198~20214
A7tdo]E (2023 sheteg HA)E B4

o
o I

Hd7io] SEFH O wE 7Y o 2EE H 953 HE
HI&-2 3R0(83%)= 702 7 7t A&E AXH, 7MY 57
Wordas 2 YeEPgH((® 3-4) 7953) ol¢} BItE 20194 o]%F

olg Hlg2 7 v A s How, 7o 7t WordaE 4
e ol mad 2Ate] A% EXF *}—t— a7 7] FHgol A
Ao 2 HolojA] o2t AVt 2 Ao Heln.

-

=

H 3-4) 270 SEIYEYE 77+ 21
(91 7, %)
1| A | 111 | 100 | 110 | 101 | A
1,440| 89.3 | 4.7 | 57 | 0.3 |100.0
2,650| 89.0 | 63 | 45 | 0.2 [100.0
1,135| 83.0 | 10.7 | 59 | 0.4 |100.0
869 | 145 | 81 1,100| 79.0 | 13.2 | 7.4 | 0.5 |100.0
591 o}4}| 288 | 48 | 27 364 | 79.1 | 13.2 | 7.4 | 0.3 |100.0
AA 5,743 | 550 | 376 | 20 |6,689| 859 | 82 | 56 | 0.3 |100.0
1112 'A4-8E 011 1002 20209 o[E’' 0|1 1102 20219 o[E’ 0|1 1012 ‘Y &
Uol
z};@lﬁa@ﬂ?@-ﬂ%ﬁm (2023). 27] =R ERA} 20198~20219 A
ZH|olE](20239 Sh&tis]8 HA)E #AI%

111 | 100 | 110 | 1
1 1,286 | 68 82

291 12,358 167 | 119

3% 942 | 122 | 67
2l

=[N O O




H3Y T Chyel EEOIY 54 24 51

=2 Jo T

Th (E 3-5)+= Wd7e] S HOl W Alti-dol A4-8E9]
3% 1AIH7F 89.4%= 71 =11 3AIH) ©]/(82.4%), 2MIHH(81.4%)
02 YEPFTE 20199 o]F o]g H&-2 1AIt7}F 7 ¥rar, 24|t
BN} ket o]2fgh Aik= QoA AR 7] 4= 2o}t Ak

st & 4 9t

(B 3-5) martel SEHIHE Moy 2
(B 7HE, %)
111 | 100 | 110 | 101 | &A | 111 | 100 | 110 | 101 | &4
1A 3,316 203 | 181 | 9 [3,709| 89.4 | 55 | 4.9 | 0.2 |100.0
2419 [2,235(320 | 181 | 11 |2,747| 81.4 | 11.6 | 6.6 | 0.4 |100.0
3MI o4 192 | 27 | 14 | O | 233 | 824 | 11.6 | 6.0 | 0.0 |100.0
AA 5,743 1 550 | 376 | 20 | 6,689 | 859 | 82 | 56 | 0.3 |100.0
F 1112 "A4-89'012 1002 20209 o' 0|1 1102 20219 o€’ 0|1 1012 “AAY &
olu]d
x};@]}iiw}ﬂﬁ%%- UAZEEZS. (2023). 27] T=ommfdRAF 20199~20219
A7ke01E (202349 Shat 38 HA)E AT

e (E 3-6)2 Wd7He] SEHEH A WE FATHE Ad&5-3HY
A9 FAFE7 = wf 90%E 7 &1L, olET} 82.9%% 71
okt 20209 olg9] A% hAIHiFE(10.8%)3 oFHE(10.1%)7F
P =31, 71EH5%) 2 SH=FE(5.6%)°] WA YeRgt) 202149 og9]
71BK7.9%)7t 7P =41, == (4.1%)°] 7HY ottt d=Eel

35 o FARE Ol Hle] AR =7 EThaL B 4= Utk

N



52 WEXA B20/E & Mip FHEE FE0| U A7 A=A=ME

X

AL

oot
HI
L
i
o
0z
|o
Hu

(B 3-6) g/t SEHIHE A 2
(@) 7, %)
&7 | 111 | 100 | 110 | 101 | &
2,643 190.0| 56 | 41 | 0.3 |100.0
3,088 1829 10.1 | 6.7 | 0.3 |100.0
247 854 | 73 | 69 | 0.4 |100.0
gAgiEE | 506 | 66 | 36 610 [83.0]10.8 | 59 | 0.3 |100.0
71et 88 5 8 101 |87.1] 50 | 7.9 | 0.0 |100.0
A 5,743 | 550 | 376 | 20 | 6,689 859 | 82 | 56 | 0.3 |100.0
1) 1112 'A4-8H70]1 1002 20201 o2 0]l 110 20219 o€’ 0|1 101 ALY’
< 9ok
2) 71eks 998 AE W FHOL 38 5), Lad, SH, o, 7|SA 55 9uiEh
Az SR A ALY - FUAZ R (2023). 27] T RYRAL 20199~20219 A
Zr01E(2023¢ St 3]8 HA)E BAT

111 | 100 | 110 | 1
o=3e | 2,378 | 148 | 108

oltE | 2,560 | 313 | 207
A | 211 | 18 | 17

=

O |— |00V |O

Hd7e] SEHEHE O WE A7 7S4S B (E 3-7)3 Eh

A 7 F450] WerE AESHE HlEol w90 2,0009 ¥

-1 O
ekl -9 87.3%= 7MY E%X 2L 6,0008t Y o}l B-9= 83.2%%
7P RA YERATE 20204 °]F9] B¢ £250] H275 o2 W&

=31, £50] W= voith 20219 o]=he] AS- 6,000% ¢ o]Atol

7%= 7P =UAL, 4,0008 H 0)4d~6,000%t H w|THo] 4.8%= M

(# 3-7) W7ol SEYHE Ot /et 345 21

(& 7 %)
111 {100 | 110 | 101 | 8A | 111 | 100 | 110 | 101 | #A
2,0008t ¥ w]gk| 2,048 | 162 | 133 | 3 |2,346 (873 | 6.9 | 57 | 0.1 |100.0
4,0009F 9 =gh) 1,569 | 151 93 | 8 |1,821]86.2|83 | 51 | 0.4 |100.0
6,0009 @ mlgh| 971 | 98 | 54 | 6 |1,129|86.0| 87 | 48 | 0.5 |100.0
6,0009F € o) 1,081 [ 125 | 91 | 3 |1,300|83.2| 9.6 | 7.0 | 0.2 | 100.0

A 5,669 | 536 | 371 | 20 ]6,596|85.9] 8.1 | 5.6 | 0.3 | 100.0
F1) 1112 A&7 0|2 1002 2020 ©]2' 0] 1102 202149 o' 0] 1012 AAY
< ougk

2) BE/F-ggolekn Y 937H7 A5t HAT.
Az AEE AN ATY FU AR AT (2023). 27] TR RHYRA} 20199~2021
ZHeo]E(2023 1 Shth31g BIA)E BT,



H3Y e el BEOIY 54 B4 53

2 | o T

2. 79| SEE0 OE 3 24

t

E7e] SEFH O T S 5 R Sto] tgt EX|AE
3] AX Y (multinominal logistic regression model)= £}t
ojmf AU ALl 37 FHAL-SH, 2020 °IF, 20214 o)
oA et A H Qe AR Y2 B ISA]7F 207HE= 2ot 2 Agto]
B2 &2 5= 7] dhzolth. EAYES A&SH o= A5t ARgRt
AY ¥a= 20199 AztElolE oA 9] 7t E4(AS A9, FAFH,
7R 4, AT 7 E45), 20199~20214 0] AR 7He] AdE #ist
(O]AF Z12p), 18] 201990049 7t EAACGEE, A9, SU43H,
2|5 stef)o|t

(I 3-8)2 BF9 24 g, A& FAFTC R ko] 20208
o]eF Fthol| OJke ZL go
SAACE FoRt ATE YE L
oltE)Ql A% 20209 olF AT 7FesAol d&8HE AT
(odds ratio, L ZH)ET} 26.8% FFAs, ThA |t FH]
ST7RIYA & 5 QU oAt Sl oF &9 SUFE S 20204 olF
A 7hs4do] 79.2% FASA & & Qloh 7 7ol s T
T7FEE 20209 ofE JTY 7hsAdol 2.2% ATl & 4= Qlth

U2 20219 ofge] 9% = 802 d58HS /8" =®
Sto] B FAFH, ATt 7HE 45, oA S, 7S A, TR
2E stdo] SAACE [FoRt A7E YEtH L Qlth. FAFHZF =

ZFE(7]|2HS: oltE)Ql AL 20214 ojg Aud rRsAdo] &S
A 7RsA R 29.8% AT B 4 Qi A% 7 $4AE]
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o] =% Wd7H o7 FFol

o]5]7(2017)9] A+
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A | 1,212,267 538,283 | 44.4 6,266 . 0.5 667,718 © 55.1
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ikl 646,492 290,562 = 44.9 0. 00 355,930 @ 55.1
24 458,242 182,259  39.8 0. 00 275,983 | 60.2
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29| 1,400,131 657,989  47.0 3,997 03 738,145 | 52.7
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pafe: A S =35 S (=TT —— —_,Uglm ........
A= | 21,895,478 ¢ 100.0 | 17,719,004 | 100.0 | 4,176,474 . 100.0
A& 4,178,144 19.1 4,178,144 23.6 0 0.0
AL 1,442,238 6.6 1,372,541 7.7 69,697 1.7
o= 1,011,013 4.6 906,181 5.1 104,832 2.5
Skl 1,206,001 5.5 1,174,189 6.6 31,812 0.8
BF 624,069 2.9 624,069 3.5 0 0.0
ikl 646,492 3.0 646,492 3.6 0 0.0
24 458,242 2.1 366,538 2.1 91,704 2.2
AE 146,883 0.7 100,746 0.6 46,137 1.1
7371 5,464,913 25.0 | 4,530,302 25.6 934,611 22.4
24 679,642 3.1 407,629 2.3 272,013 6.5
S5 710,084 3.2 405,658 2.3 304,426 7.3
el 940,786 4.3 434,222 2.5 506,564 12.1
25 781,761 3.6 551,674 3.1 230,087 5.5
k=g 762,765 3.5 330,185 1.9 432,580 10.4
A5 1,171,633 5.4 607,402 3.4 564,231 13.5
A 1,396,134 6.4 885,800 5.0 510,334 12.2
A= 274,678 1.3 197,232 1.1 77,446 1.9
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o 2019 HAZHH|0|E] 2020 SHZHH|0|E 2021 SHZHH|0|E
. Bt HEQX} Bt HEQXt Bt HEQX}
A=t 0.73 0.01 0.77 0.01 0.83 0.01
A= 0.66 0.03 0.69 0.03 0.78 0.03
LAk 0.78 0.04 0.84 0.04 0.94 0.04
o 0.72 0.05 0.69 0.05 0.75 0.06
Sk 0.65 0.04 0.69 0.04 0.76 0.05
B+ 0.73 0.04 0.76 0.04 0.79 0.05
o 0.79 0.05 0.82 0.05 0.88 0.06
24 0.64 0.04 0.69 0.05 0.80 0.05
AlE 0.76 0.06 0.85 0.06 0.80 0.08
371 0.72 0.03 0.75 0.03 0.79 0.03
sl 0.92 0.05 0.92 0.05 1.01 0.05
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- B HEQX} kS HEQX} B HERQX}
5 0.81 0.04 0.83 0.04 0.89 0.04
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A& 0.76 0.04 0.81 0.04 0.86 0.04
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(o))
A
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A7) 3.69 4.17 7.83 3.80 4.34 7.70 3.74 4.27 7.52

5.76 7.70 8.58 5.83 8.11 8.09 5.24 7.18 7.54
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(91 Wk )

2019 HZHH|0E] 2020 SZHH|0|E 2021 SHZHH|0|E
" B HEQX} B HEQA} B HEQXt
= 4,038.07 63.64 | 4,467.21 97.02 | 5,018.16 79.05
A& 4,602.59 242.35 | 5,547.08 434.16 | 5,907.64 303.00
Hak 3,876.19 = 179.46 | 4,232.49 = 209.07 | 4,487.52 211.88
o+ 2,967.89 216.40 | 3,992.46 365.96 | 4,320.68 240.99
SEl 3,846.21 167.67 | 4,277.20 1 196.13 | 4,929.54 |  219.07
S 4,050.39 | 222.99 | 4,176.60 |  234.29 | 5,282.02 36257
=1 3,983.11 245.60 | 4,058.34 238.66 | 4,202.54 238.62
4 4,080.29  236.85 | 4,503.81  222.72 | 5,406.14 | 282.49
AlE 5,015.91 353.01 | 4,502.05 336.61 | 5,170.54 433.24
371 4,464.03 1 13f0.80 | 4,705.16 142.20 | 5,506.60 152.81
234 3,776.19 = 202.72 | 3,847.59 @ 214.88 | 4,496.34  246.22
5 3,787.65 171.90 | 4,123.02 184.15 | 4,664.01 | 216.22
3 3,719.34 = 216.98 | 3,864.43 1 200.53 | 4,650.99 |  355.53
8 3,418.61 157.20 | 3,786.48  169.43 | 4,206.94 i 195.65
Zikzg 3,262.24 144.73 | 3,849.01 187.59 | 4,197.58 214.64
A5 3,281.25 173.55 | 3,427.85 172.44 | 3,949.81 192.61
A 3,724.54  143.03 | 4,097.25 163.41 | 4,359.38 = 158.07
A= 4,115.06 336.25 | 3,526.61 259.21 | 4,618.93 377.97

A=

S EAAS] AT - FUATEEZE (2023). 27] ORI ERAF 2019W~2021E
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20199 ZHH|0|H 2020 7|0l 2021 70|

" B HEQX} B HEQR} B HEQXt

A 4,038.07 . 63.64 | 4,467.21 = 97.02 | 5,018.16 | 79.05

S 4,190.04 = 74.89 | 4,646.02 @ 116.43 | 5229.82 i 93.16

SR | 333840 8950 | 3,654.93 | 92.96 | 4,056.49 | 106.35
Az P HAAS] AT - FUAFEETH. (2023). 27] ORI RAF 20199~20219
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E 411 170 M ¥ SE-STHEY At 71 B34S HUEERXL
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2019 HZHH|0|E] 2020 ¢ZHH|0[E 2021 SZHH|0[E
i A 352 @ SHR A 5 | S48 A 352 @ 308
A | 1580 179 268 | 217 0 251 254 | 158 178 2.62
Mg | 527 527 -| 7.8 7.83 -] 513 513 -
B | 463 462 9.60 | 494 496 1574 | 472 473 7.94
g | 7.29 0 735 1834 | 9.17 0 9.21 13.00 | 558 5.63 : 25.48
QIF | 436 436 0.00| 459 459 - | 444 444 -
JF| 551 551 -] 561 561 -] 68 686 -
o4 | 617 1 617 -| 588 588 -] 568 568 -
24| 581 5.85 3682 | 495 497 49.04| 523 527 8.38
A& | 7.04 869 829 | 7.48 996 954 | 838 1221 9.82
71| 293 329 605| 3.02 348 538| 278 3.07: 627
4| 537 722 7.94| 559 766 7.94| 548 7.68 7.50
S5 | 454 561 687 | 447 567 624| 464 569 6.94
9| 58 800 819| 519 690 7.06| 7.64 1090 i 691
HE | 460 553 545 | 448 531 603 | 465 555 676
A | 444 657 591 | 487 733 652 511 836 644
A5 | 529 744 749| 503 723 662 | 48 720 639
A | 384 471 618| 399 491 595| 3.63 454 589
AF | 817 892 1499 | 735 830 1431 | 818 894  17.95
A2 AR AAE ALY - FUAZEE T (2023). 27] F=F =2 IRAF 20199~2021E A

Z¥eo1E(20234 #aEHQPL HAE 243
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A& 98 98 0
Ak 58 55 3
o+ 48 43 5
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24t 32 26 6
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77 112 93 19
34 40 24 16
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e 46 21 25
A& 42 30 12
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(1 7k

A HE 37| 8,4007t7

Al S5 SHE
iy 8,400 6,510 1,890
A 980 980 0
Hat 580 550 30
o 480 430 50
k] 530 500 30
s 380 380 0
oA 390 390 0
24 320 260 60
A& 180 120 60
371 1,120 930 190
34 400 240 160
= 400 230 170
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e 420 300 120
k= 420 180 240
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A 570 360 210
A 250 180 70

A WA A



H4g 2718t=d2 XA} FIHRE FE2 Y

re

103

20219 AZHOlE o] 7b, BE TbEset BRE A74E 717t

(21: 719
x| 201961 SRIEOIE S8 7174 Y2E 7174
A | 8% |gux| A | =% |sme| A | s% |sEe
A= | 5,878 | 4,364 | 1,514 | 8,400 | 6,510 | 1,890 | 2,522 | 2,166 356
A% | 531 531 -| 90| 90| of 40| 40| -

FAab 409 407 2% 580 550 30 171 143 28
o+ 202 197 5% 480 430 50 278 233 45

Sk 333 | 333 -1 530 | 500 30 197 167 30
5 332 332 - 380 380 0 48 48 -
il 245 245 - 390 390 0 145 145 -
24| 311 309 2| 320 | 260 60 9 -49 58

Al 136 71 65 180 120 60 44 49 -5
737 707 577 130 | 1,120 930 190 413 353 60
| 213 113 100 400 240 160 187 127 60

22 | 444 | 241 203 | 400 | 230 170 -44 -11 | -33
Eact 245 88 157 | 460 | 210 | 250 | 215 122 93
AE | 426 | 274 152 | 420 | 300 120 -6 26| -32
A 390 139 | 251 420 180 | 240 30 411 -11
& 350 165 185 520 270 250 170 105 65
e 507 | 285 222 | 570 | 360 | 210 63 75| -12
Al 97 57 40 250 180 70 153 123 30
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EH 4-18) 1770 N & SRESHRY 2T F& 7=
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N A = S
A= 2,675 2,206 469
A& 449 449 -
HAE 171 143 28
o+ 278 233 45
Sk 197 167 30
T 48 48 -
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=4t 58 - 58
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(B 4-19) 1770 M & SFEHRY 2E FE A £
(1: 7H)

X Al i S8
A% 270 222 48
Mg 45 45 -
B 17 14 3
o 28 23 5
k] 20 17 3
35 5 5 -
oA 15 15 -
4 6 - 6
AlE 5 5 -
A7) 41 35 6
7| 19 13 6
2 _ _ :
5 21 12 9
B -
A -

= 18 11 7
A 8 8 -
Az 15 12 3
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e A =L SHs
A=t 8,553 6,570 1,983
A& 980 980 -
HAb 580 550 30
o 480 430 50
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24t 369 309 60
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77 1,120 930 190
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