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Abstract
Categorical data with non-responses are frequently observed in election poll surveys, and can be repre-
sented by incomplete contingency tables. To estimate supporting rates of candidates, the identification of
the missing mechanism should be pre-determined because the estimates of non-responses can be changed
depending on the assumed missing mechanism. However, it has been shown that it is not possible to identify
the missing mechanism when using observed data. To overcome this problem, sensitivity analysis has been
suggested. The previously proposed sensitivity analysis can be applicable only to two-way incomplete con-
tingency tables with binary variables. The previous sensitivity analysis is inappropriate to use since more
than two of the factors such as region, gender, and age are usually considered in election poll surveys. In
this paper, sensitivity analysis suitable to an multi-dimensional incomplete contingency table is devised, and
also applied to the 19th Korean presidential election poll survey data. As a result, the intervals of estimates
from the sensitivity analysis include actual results as well as estimates from various missing mechanisms. In

addition, the properties of the missing mechanism that produce estimates nearest to actual election results
are investigated.
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S AS uaH, MARS 285 $4o] D58 Auusol o|Eale 498 Ytk nxzes
MNAR-2 #-3%o| Hwol HASH A g2 W] oEdh= Afoltt (thtle.dr Rubin, 2002). ©]
o} 7+ Boot m7hES vk ste] B3 H2 2437 Y3l selection 28, pattern mixture 2%, 4
Wk} A & 2 & (generalized linear model; GLM) 5-2] W o] dg] o] 8= 3 It} (Fay, 1986; Baker2}
Laird, 1988; Baker 5, 1992; Little, 1993; Little3} Rubin, 2002; Foster2} Smith, 1998). Z#} #-&
B lrZo] B2 AEE o) ReRe 2GR A% 24 An) D2k 2ok ol Ba(bias)o] 2
e, Bak dx] 24 A= Aeg d#A Qo) (Clarke, 2002; Choi %, 2009; Poleto 5, 2011).
eld 228 A2 Fuol olme Fo% AL RS solsie o] AW RRE ¥
Ao AE A o]t
7|1+ T WFUEe shdo] By A J off 7]9ksto] o]Foj 5 21}, Molenbeghs 5 (2008)-2
58 ARVS AATE TR WA Buo] BASRL oA, AZA0z ud ol g
o B4 e ARl J19E To% 27 A ANSLG, e el 24 498 st
o] F7to 2 A= WA= EA o] Ao= ltt (Molenberghs 5, 2001; Baker 5, 2003; Vanstee-
landt 5, 2006; Kim¥} Kim, 2018; Kim, 2016).
Molenberghs 5 (2001)2 HFo] 47} 27]9 o]Y E2Hd E3h3E (two-way incomplete contingency
table)ol 4] W BAE ADSH O, oF culiol Ho] ek o 22A ARl A8,
o] 5& MAR ¥ MNARE 3= 2924 23 (overparameterized model)& A3}l o] 712t
MNARS UEhiE B4E Wgs naw A4skel, s o] wale] e HARs(]E Sof 5
H A& E= TR Z]X )o] WslE FA)9] F7H(region of ignorance)d} A2 7 region of
uncertainty) ©]gh= F 7o) £to g A AL ASAnh FAe e W T 2o Wl )
2 B B A5 H3E 2o g mHst Zloln, EFAAY] 7312 dEX] Bk o} AlF
Zte] Wsl7lA] wied st f7kelt). Kim (2016)2 Molenberghs 5 (2001)9] #HS $-2ue} 184 oAl
Aol A5t
2} Molenberghs 5 (2001) ¥ Kim (2016)2 % 9] £7) 2702 o)
2 SRAAYT. Pl AAGEZA A, A Bk el A, 4% o
Z= <

m[m
o g I'H

ﬂJ

—LJ

—~

e 2 AR A
of S T 2R A Jon, & 44 0—3/‘] ol# gt A REAste] o]F oKt} weA] B
EiolAlE 7]& Molenberghs 5 (2001)9] "2 7dstd], 44 B AHY ESd 2880 A&
g £ e UMAE AL Abetnz) gty =3 Y HES SElveke] 199 g o E2RA AE
off g8t YT AL HAAIBtA} St

2 =R 74 s 2ok 2%oA e SElvet 19t A dERAL ASE Ak, 3glA =
U B4 o]88 73 BYHS AT 3t} 4% o)A+ Molenberghs 5 (2001)9] ¥Izte &
A5 FFstal, o] & AA Az AE8) HEE sttt 50 A= 2ES AA ST

2. 190 T HMHOIEXRAL Al=

B ATelAE A% BN A9, 4, AW T 108 B oA AR AAFHA AT 7
SUe FA%H, oF B FEAN ANES A2 Ve A%e) A3 w2 AASH T
AL, B AT, A B ER R A AR, AR, e A D A
F09 7] Aoz BRSO, AR A U o, AY) oA B2 4

204", “30E°, “40F’, “50E) B ‘60Th ol 0= RRFACE FHAY B BAL, FEE, A
S RSE W R 5 FRE BRI
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Table 2.1. Survey result for the 19th presidential election in Seoul and Incheon/Gyeonggi-do

R=1 R=0
Region Gender Ages Moon Hong Ahn Yu Others Missing
19-29 10.00 0.63 3.13 1.88 2.50 1.88
30-39 11.74 2.47 1.24 1.24 1.24 3.09
Male 4049 12.19 1.36 3.39 0.00 2.71 1.36
50-59 8.28 4.83 3.45 0.00 0.69 2.76
Seoul 60+ 0.73 9.53 3.67 0.00 0.00 8.07
1929 1.33 0.00 0.00 3.33 6.67 8.67
30-39 10.22 2.27 1.14 1.70 1.70 3.97
Female 40-49 12.29 0.00 4.53 1.29 0.00 3.88
50-59 5.91 3.28 5.91 0.00 0.00 5.91
60+ 6.40 9.24 2.13 0.00 0.00 9.24
19-29 12.60 1.32 5.04 2.63 3.29 6.13
30-39 13.02 1.08 4.33 2.17 3.26 8.14
Male 4049 20.53 4.83 4.77 1.36 1.38 4.13
50-59 16.30 8.46 2.84 0.71 0.71 4.97
Incheon/ 60+ 2.48 16.99 8.04 0.00 0.00 2.48
Gyeonggi 1929 13.94 1.18 2.48 0.00 6.02 4.38
30-39 20.29 2.14 1.43 0.00 1.43 5.71
Female 40-49 24.22 1.46 4.99 0.73 2.66 1.93
50-59 13.99 3.30 6.55 1.63 1.63 4.92
60+ 6.68 12.62 8.14 0.78 2.93 5.85

Table 2.12 ‘AL F AA/A7NA G2 A d5gE AXNFTH 2AF Az, 2 7 Bz (cell
count)E A9, A, dEE BE 7SS WSt golth o] HolBA & 4 %], R A
A A 2 A, A4 2 dge | AEE e el AR SR A F3o] &A1ttt AA
110099 2AF ti4 7120 F-55e] 1929 7oz, B85 ulgo] 17.50%5 XAsta otk A<l
FHol AP 38.5%, TFE THE 16.8%, ¢t TR AL 15.7%, F51 TR AL 3.8%2 A
|8 e 2oz Yyt
FeES Ay A= dolA AXTH tigt v&S FHEH, BAYU FEA] L 46.68%,
TER Tﬁﬂf 20.38%, ¢FH4 FTHA= 19.08%, o THRAE] L 4.64%, 7IEF FHAE
9.22%9] AAE W= Aoz ZAE o, A AE 2] A EA FTEAE 41.09%, 27 &
BA= 24.04%, HE5 TRA= 21.42%, 59 SHRAE 6.76%2 AXE 2 Zloz vehdt}. o
gt ztols F-5F ol 71U0% A& AAAY, AAAZRANA T80 49 84S & 5 ¢
t}.

N

]o ﬂl[ﬂl

3. UiRkel 221 2rToMe| 28T 93

H =RoAe B3 2L 913 2322 Molenberghs 5 (2001)0] A8l Kim (2016) ] ©]-&3F
selection B3& F73ta1%} girh. Table 2.1 419} 2] Al 7)< "*mﬂTJ X1, X290 X35 1ejst
u, e Y oAk 2 =59 AAERA AR AF Ade X, AEe Xo, ?iﬁ— X3z}
St AAFHAE VE & 9tk Xy, Xp, Xs& ¥Fe] #7124 7‘7‘ 1, J, Kl ¥59 ez a4
3] ASH ], Y 47 £7F L BF% Wz FoHe] At RE Yo #5078 vHehde



32 Seongyong Kim, Dongho Kwak

AN WeE Y7F 448 B5E e 49 R = 10]2} 5k, 355 A 942 4% R = 02} siak. 22|
R =0 wlo] Y7} 355 3lvhs 7PgstolA el 7hdel 288+ I x J x K x L x 2 A1) 2&dxz
YRR, o]l w] X1 =4, Xo =j, X3 =k, Y =, R=roXN T+ FES mijme-©l8 3121, =S
Yijeer ©12F 82 Z2iU R = 09 B¢ AAFEARE #5HA 1 Ve 79 3 A5 ER, dA=
JJr"Q =84 £k Table 2.1} 22 Jefoltt. Y7 FSHED of Xi =4, Xo = j, X5 = k9
TS vigrroolel AL, M T FES mijkroBh SRR o714 ofl HAF += Sl HA
g ek A4S vERiTh
2

7188 AFolM+ 229 B £3ET 8d 7Y, B =RoA = 4499 B £8%E 1
37| Wl F-5H £4 B3] B4Tt BolA= AR o] Attt ol & 7hEEsly] fH B =&
ANA = Z A FolAe 4, A5, A9 THA XA Eo] AZ SHAE 7MES 5,

Tijker = Pr[X1 =4 X Pr[Xo =5, X5 =k, Y =L, R=7r| X1 =1 = T X Tjper)i (3.1)

olm, A& the AFeI X AAGE mijrer 2 e = AZ FHE /PR 4 A9 Fu
o] AAs] ke -2t ”%H% a0 o= B 7ol J*"*ﬂui 2ye ERE 5
Aol drh. 7 A9 TS YEhlE mE 22 AAA ol &F = 7 A vl vlF 2
3= ooy, 7 A9 14101]*14 49, 9478 FHA} X A&-L2 Molenberghs 5 (2001)3} 5 ds}A of

2} 28 selection R P E RHFEE 3}

;

Tjker|i :PI‘[XQ =4,Xs=kY =/ | X1 Zi] XPI‘[RZT ‘ X1 =14,X2=73,X3 :k}Y:[}
= Djke|iPriijke- (3.2)

A1 (3.2)9AM pjreie AA ALY 48 4, dR¥A k£ 2 AAFTRTL (A B FHEE (marginal
probability) o1H, ¢, ke AG oA AE 5, AR kY wf AAFTHE Lo st -‘?*%‘ﬁ' & (non-
response probability) o]th. wetA] A G oA SHA Lof] Thet A A S pjre s A E ARl ths) A
F oz 7 £ Jon, AT AAE2 74 A9 v]FE A G iof|A TEA} Lo ‘:H‘&J’ 2| A&l
e T BE QG sl FFozH & 4= ity o] tisiAEe =5 A Y= sioh
Pikeie X1 = 1914 BE Xo, X3 ¥ Yol ] o] 10] Hojof stz 23 WIS o]gato] tha3}
2ol Byslsiy,
1
1420 ke €xp (vjmers)
exXp (’ije\i)
L+ 37, 0 exp (Vikers)

FH FEQ drpijre GA 2R HEE o] 831 ofefe} o] BP3}sitt (Molenberghs 5, 2001).
exp [Bjnei(1 —1)]
1+ exp [Bjreis]

2 (3.4)NA Birei s 1BA B3t ubet viEE = F3H o
A3} AA] ZebHch Table 3.1 X9 oA Bjpe ol HSE 4] 2y
St U] & 7R = EAAYRYE Holal 9ok

Table 3.1014 M19 ¢ Xo, X3 @ Y71 Yo £35 Ao 3
MNAR "7}t Fo] 85 Fejolm, M29] ¢ X298 X3 9 o]&9]

, forj=J,k=K,and =1L

Djkeli = (3.3)

,  otherwise.

¢r\ijk€ =

7

o] ZetAA 9, 4
A A

B
=
LN

nx2g MAR H7U&3}
FAG o] TSl S 1

kl ru
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Table 3.1. Nonresponse models

Symbol Model Number of parameters Matched log-linear model
M1 Bjre;i = Boji + Bji + Brji + Beya J+K+L-2 < X3R,X3R,YR >
M2 Bjre;s = Boji + Bjli + Brjs + Bjnli JK < XoR,X3R, X2 X3R >
M3 Bjke;i = Boji + Bjji + Beji + Bjeps JL < XaR, YR, X2YR >

M4 Bjrei = Boji + Bj1s + Brli + Bejs + Bjkji + Bjeja JK+JL —J < XoR,X3R, YR, X2X3R, X2YR >

B2 MAR "7 &S m2ch M39] 49 X9t Y 9 0|59 52y
23 oz MNAR W7UZS mec) M4o] 2 M2 2 M37} 3k mao
ot By, M1 232 4, A5 2 x]z]_?_ix}ﬂ T3 S 1, M2 =

o W A% BEIUF FEHe 4TS F2 st M3 2y A, AXTEA E Ao uE A
B2 a3t Bl 9%s 55 vehdh

Table 3. 19/] 7t B3 By 9 A (3.3)Y B (k) Y JKL — 18 @7 185, M1
23 (saturated model) o] Fw, M2+ &4 232 oty M3

<
T 23} 8
L= K?l 73—?— E_i}_‘?_ go] 1, Md= 23242 (overparameterized model) o]t} Wl B =F
oA mshe 4, A% 9@ FHERAY] £5 uEsE, 2 AGolA M1, M2, M3 B £31Ryo] &
& 4= ot
2 =gdAe X]cf‘lﬂ' 4, A% AATEI MR Y LS 77 wlgell, 2 A 9™EE 4 (3.3)9
B2 v ke;s B Table 3.19] /B]klh off thet B4ES FASES o, H A S o|8sto] ofE
A9 225 (log Li) 7t HslE = 32 FAHAE drt

log L; = Z Z Z Yijre1 10 Tjpe1)s + Z Z Yijk+0 108 T po)s- (3.5)
i k¢

J k

3
o, 0. RAERA B

Cov (i) Covmm)

Cov(0;) =
@ (COV(/Bi,%’) Cov(Bi)

2 299 £ 9tk 0;0] 4 (3.5)9 H$FAAT & uf, Cov(d:)E 0;9] thal 4] (3.5)9] 2] o]
A|¢F 3 d (Hessian matrix)9] HPLS FFozH 78 F Jlon, & =EolMe olE FAsH4L
Z 733k

o A 4,8 A (3.3)0] B8t} T, fru; 0 BAREA WLL T} T} Lo AT
(Agresti, 2002). p, & 219 il A8 ppe B AT WS 31,

Cov(p,) = [diag(®,) — p;p;] Cov(¥,) [diag(p;) — ;D))
olth. A oAl THA ro] Tk 2 A A&
Ditei = Z Zﬁjkeu (3.8)
J k
olm, BAre 4] (3.7)9] ATE o] &ate] ST} go] 2AHF 4 gk

Var(p4e1:) Z Z Cov(Djkeyis Djrrre)i) (3.9)

7,3’ kK

rlo
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Table 3.2. Estimated cell counts in Seoul

Gender Ages R=1 R=0 -
Moon Hong Ahn Yu Others Moon Hong Ahn Yu Others Marginal

1929 10.00 0.62 3.12 1.88 2.50 1.03 0.06 0.32 0.19 0.26 1.88

30-39 11.74 247 1.24 1.24 1.24 2.02 043 0.21 0.21 0.21 3.09

Male 4049 12.19 1.35 3.39 0.00 2.71 0.84 0.09 0.23 0.00 0.19 1.36
50-59 8.28 483 3.45 0.00 0.69 1.32 0.77 0.55 0.00 0.11 2.76

60+ 0.73 9.53 3.67 0.00 0.00 0.42 5.52 212 0.00 0.00 8.07

1929 133 0.00 0.00 3.33 6.67 1.02 0.00 0.00 2.55 5.10 8.67

30-39 10.22 227 1.13 1.70 1.70 238 0.53 0.26 0.40 0.40 3.97

Female 40-49 12.29 0.00 4.53 1.29 0.00 2.63 0.00 0.97 0.28 0.00 3.88
50-59 591 3.28 5.91 0.00 0.00 2.31 128 231 0.00 0.00 5.91

60+ 6.39 9.24 2.13 0.00 0.00 333 4.80 1.11 0.00 0.00 9.24

7 Aol 23Y FRAPE AAE B o]9] BAL o §3tol, AT WIel MY FHAE X R 2
e A B, A7 DAY FRAE AL A (3.1) B (3.2)°] o3

7AT++£+ = Zzzzﬁ-”kh - Zﬁ'z X 13++18\i (3'10)
i k7 i
ojn], 971X 7; 2= ABZRAL AANA o] 8H = ZF AW W& HIFE °] 8 EF Tk A0 F
22 A (3.10) B A 71 R 7 A Aol A o] SR AL A A]&2] S7 el o5
Var(#typey) = Y 75 Var(pyiep) (3.11)
oltt. Table 3.2% A& Aol M2 R3-g A3t dyfo|tt. M2 23 A A}, Al AH 4% &
Aol THol AA&2 44.5%2 e ow, 95% AlF 27k (37.2%, 51.9%) 2 3= ek A

€9 A$ M2 23 A3 A7 EA ?H‘— 45.6%9ow, TF2F FH B9 20.6%, A+
A 18.9%, Ho¥l FHE 52%2 AAE v Aoz A= o)

B A& 7404 0T

AN BEEol, BEE ARTE o EHAE FIF WAUZ, T2 nHe) Ado] wrhsH) o
@2 £AE 51257 191 Molenberghs 5 (2001) Tk 729 292 o83l BAwA7} 74
S 9 e FRoE BANE NP RAS AWAUG. B AT P RUS T 2
AR Mo R, S} 2 T /o] T Bavl Hakel 12 B4 24el WakE 5o

.‘_4

(region of ignorance)¥} &2+

Stl, BAe) TUES NE DL} Hl
o 2o BAmAe] Wa B opieh A% T
(

2001) 014 Aokt wigE B2 241 B

Molenberghs 5 (2001)2 #FAERF7F 7HE = & e FA Y 770
Ade] 7 (region of uncertainty) &2 UeRE 713 A ots} , ¥
G BT WIHE T2 ekl Ao, B84

Ztel Wist Al £7hez el A oltd. Molenberghs 5

1=
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AH FERE Fer Ao, 7 fed i £ 9A] 2700 2tk B =&elAe olE vt
o AAGEZA AR AYHES AFHES BT R RO ANSE UAE BAL A7 =
H Mo = Q8 ZF A TRAA & i3t vizte B4 o] 7hed Buk ol ol & et A=
oA o] TRA Ao thet WA= #A4 AA] ZFssithe Aol Atk

WA 7 Ay UE AL neRES Gk N 249 el Hi 24RO ZE Table
3.1 M4 B9& AE5D, MNAR W7lU%0] el 2458 Uzke B4 449t M4 29
o] B9, B8Y AAE 8= Bjrei v = 2t

Bjreyi = Boji + Bji + Brii + Bejs + Biwjs + Bjeja-

9 A2 MAR W7UZES Rl M2 23e] MNAR WSS UErlE 6, B 8, 547 5
N Aom, B ERANE B, D B, E VAT B4R AFAES D) ol M2 B 3¢ =
S oz, Table 32014 Hxo] B219} 37437 3] L (perfect fit)o] T 2 ohjeh, MNAR
H7hE stell A A s AR # A (boundary solution) Al EAHSHA] oF7] wiioltt. RIZE &4
2 A9 We) BT AT, olF olgd ARV AT BAow AP LH, A oA Tr

A 0] R WA BAL thewt g AXE B3 AgDr,

Step 1: IAE B4 By, E B¢ HAE Aok

Step 2: s B oo AT W9 e B gL Folsha, 4 (35)2 Hhashe 4, L WgE B

2 A9 6,5 AT}
Step 3: 2AE B4 @ AAH vlgE BLE o851 A (3.8)9 py e D Al (3.9)9) Var(py o) S
ZAFT}

Fehso] Avigte s 58449 708 F3th

AR e HUE 9 Hagolw, ERAAY] 7L Ty o A BRIEY Hagh, NGRS

ol ARE WE B4 Seliierel 107 Tl AAERA ARel AEote] HES ) WA
EA F8 AA g BT AE WGE LA AR, o|F B3 A% Bele] vgE BAS 5
B Bt —10%H 107449 e Agsigon, sagie 054 g

qstHch WdE 249l Beji L Bie
< S7MFTE Figure 4.1 W= R49] Wstol] @2 A& A9 2AQ1 FHA thgh AA]&<)
Prreis 33HY 28 9 Sude® Yehd Aot

Figure 4.1014 2 4 91%0] By (Figure 4.1014 R W5 izs R4)o] ALSE = B2 SR}
& ARk A9y F5H FEo AZFE, ALY Pyt 453 AL B 5 Uty =3 94
AR EFE YEHE B (Figure 4.1904 = A T E 27 ADFE poy g7 45ste A

oF 2= 9Jt}. Figure 4.2%= Figure 4.19] 7858 231902 w33 710]
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Figure 4.1. Sensitivity plots.
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Figure 4.2. Sensitivity plots sliced by B;;-

Figure 4.2(a)+= Figure 4.12] 3319 I18E 2xgoz T3t Aoz EXo] 1S Yelgx Qo
A7 XEFZ B0l YES AAEA pyyeis WEHHNAL, 808 28 FHEE 5,9 W3l mp&
Prred] HEE AN 2 HA Fog e ok B9 3ol ARl Wt piyE UERE A
Fol wh=A] A4oh A4S Roln Utk Ea F UE 24Ee gro] AN A Hold u, A&
of Hoigh W Hage YA gow +ATS & 4 Ak ok ol 49N Jujgt W Aaghew ®
28] F7He A S, A& AE EA $R

Figure 4.2(b)= Bje:7F =29 @= 7 o 8o ZF Foll Al 28R py e 95% AZFHE Y
3tk 47N T AL piyed B UERE ZEE FE AA AE A9 ME Belth B9
Zkol 0.5 W M4 B3] o &X|= /HE 27 0.4233} LX)kt

Table 4.1-& 7} 219 9 Ao Ao A TR} that Ax A} M2 23 o152 2 95% A1+
7, W B vkl BA9 77 0 BeAge] T2 GEpiT Aok AA/37] A, 35/ Ae
Aelel A% ARADI) M2 Relo2RE] T3 AHT7 ol EAGH A8 2 5 Yok ol

o) 79 735l WAlol MNAR W IEE BES etk A% Asiel 3¢ £22 77 /)
#® AR AR, EAAY 232 D A MMxAHE 2 gk

T+ M2 BYogiy FAT 95% AFFo] Ax A Edeta AT, F&

o

ro[r |
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Table 4.1. Sensitivity analysis of Moon

37

. Election Results from M2 Interval of Interval of
Region - - . .
result Estimates Confidence interval ignorance uncertainty
Seoul 0.423 0.445 (0.372, 0.519) (0.366, 0.592)  (0.301, 0.657)
Incheon/Gyeonggi 0.419 0.516 (0.458, 0.574) (0.439, 0.587)  (0.382, 0.647)
Daejeon/Chungcheong 0.404 0.464 (0.365, 0.563) (0.384, 0.565)  (0.297, 0.655)
Gwangju/Jeolla 0.620 0.501 (0.400, 0.603) (0.406, 0.589)  (0.308, 0.770)
Daegue/Gyeongbuk 0.217 0.311 (0.217, 0.406) (0.244, 0.446)  (0.156, 0.538)
Busan/Ulsan/Gyeongnam 0.378 0.444 (0.365, 0.523) (0.392, 0.537)  (0.318, 0.611)
Gangwon/Jeju 0.374 0.346 (0.202, 0.490) (0.278, 0.405)  (0.464, 0.405)
Country 0.411 0.456 (0.376, 0.536) (0.381, 0.556)  (0.309, 0.637)

Table 4.2. The estimates of MNAR model nearest to the e

lection result

Election

MNAR nearest to the election result

Region result M2 Beji Bjeli Estimates CI
Seoul 0.423 0.445 0.5 -2 0.423 (0.352, 0.495)
Incheon/Gyeonggi 0419 0516 —10 0 0.439 (0.385, 0.492)
Daejeon/Chungcheong 0.404 0.464 —5.5 3.5 0.404 (0.313, 0.495)
Gwangju/Jeolla 0.620 0.501 10 0 0.589 (0.499, 0.680)
Daegue/Gyeongbuk 0217 0311 —10 0 0.244 (0.165, 0.323)
Busan/Ulsan/Gyeongnam 0.378 0.444 —10 0 0.392 (0.319, 0.464)
Gangwon/Jeju 0.374  0.346 —35 5.5 0.374 (0.234, 0.513)
Country 0.411 0.456 0.417 (0.343, 0.491)
MNAR = missing not at random.
H vl7hg o] MNAR WiZhU &S wE 5 ltke 7FsAe ods] wiAld + {lth (Molenberghs 5,

2009). olof whe} B =gl At URE Bpvh oy ghe 7 W) M4
sk 7V AR setgo A 7 AEE Yehbs MNAR WrhUEe) 54¢
o/E BT HA B2 ST 2] wdShH, o] AUHL ¥ 5 UL
Table 4.2= AA| 7HE 238} 7P AR M4 239 oS4 3 o] sigsl=
olar Qlek A2 AHe| B Byi®l #2 0.5, Bjeiol w2 29

Azsh AABATE ol BAYA T AAA sk, e 73

o w2 Wi, o9 A FeHT el ° Wi vt B/ A9 4
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of el mTh AT Aol B A7k A & 4 ek,
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7+ (0.168, 0343), g 22 (0.113,0.433)013loH, AHL FHALO] A FA O FIH
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O OF

a5
AAEZA AR B9 TgHo] 3] ASHH, o9} go| R3] EAFE WFY ARt BYA PYE2 B
AATh 290 PYET BAY AAGERAL ARIN FHA ANES FHHE A9, AL T3Ho| o
WAUEE el net thedl 2438, et AR7} ofHe 8 WA ES tetAe] et BEo] £
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