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Table 2.1 Two-way coitngency table with supplemental margin
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®HE ZIT ok
Table 2.2 Three-way coningency table after missing imputation
Response R =1 Non-Response R = 2
Candidate A (Y =1) Candidate B(Y =2) Candidate A (Y =1) Candidate B (Y = 2)

X=1 Y111 Y121 Y112 Y2z

X =2 Y211 Y221 Y312 Y322
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2P (1 — a) (P, — 1) P /P,
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Ao zRE AEL a7t 12 7hd MWPEE 09l 717092 1 MWPEe°] 00|}
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Model 1 : log(uijr) = Bo + B% + 5{/ + 8% + Biéy (MACR)
Model 2 : log(pijr) = Bo + Bk + B85 + B + B, + B¥r  (MAR)
Model 3 : log(uijk) = Bo + Bk + BL + B + By + 8% (NMAR)
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2, Model 2 998502 PS5 WY o7} T3 o} o] goBE TAF 5 Yt 7S
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EAgol YY) W FAY & gt FoF BYolet T 4 drk EM duelEE o8¢ A

PR £Ye] HFAOR AY Y ARE 299 AXFR wet Felste] AF )% 2HE
%89k Model 1, Model 29] % 23 7he] AXAFHA % o] Aok B 2 Ugieh

Model 10141 The of@l Wiels Gae WA ehobd F-5ge] thal7h deirhel geglol S
o F2 AA gl Wleste] o] FolAth Model 2041 £35S AT 914 9 AmHE FFL
W o] ATelAE WA Lho] Shtol7] mhEo] Model 2 9] Aol mHE W2 FSHL A
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Figure 3.1 MWPE and nonresponsee rates for MAR and NMAR: Whole cases
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o|A B4 AFE AHHAL Figure 3.12 dojds5g v g dSE o]83ty
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A d 9 Aol EWHEA Holx| et & F3HE ==
olgale olof7|d 4= itk &Y v E A% TAH AFS 3] ﬁ‘G}O% AR ZE ¢
A3tE T 1 A= thS Table 3.19) Xﬁﬂﬂﬂ glth. Table 3.19] M an¥} Std&= o o]E|2] MWPEY]
et Y73 B2AE JeER 1 de 9925 MWPE 33 v 9925 MWPEZS] = de} S
F Y Aol tigk Hg@d 2F AXE ‘)rE]"‘ﬂD}-

Table 3.1 Paired t-test: Whole cases
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O VR T

oﬁzﬁiq"
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RIS

N Mean Std d Sq t
MAR 204 -0.0075 0.1243 0.0798 0.06 19.01
NMAR 204 -0.0873 0.1273

Table 3.122¥ 204712] =3]9j) A7A738 MPWEZe H73 2919 e 24 204719 ¢
O AZE FEFL -0.0075, T2AXE 0.12430]3 204709 Y EAE FFZFE -0.0873, FT2AAE
0.1273¢]t}. MPWEZS 09 77845 52 dESES /X2 ot & 5= Jded 99259 37
o] H]YAZ Pt ¥ 00 7R E Ao ASo] ¥ £2 AE i g 4 Sl ofuf
0‘47:‘7‘4 H]"‘«l?"‘«l AR FE -F8E AP 2 AP STAFE 19.010]2 p-3EE p < .001=

%
N
N

= B39 Aole EARORE Foat)
Model 39 RAR 4 gl RS% mRold EM 9122 ol 88 A0S 2ol4 Wi 2 A
Lol A 24 B2 Aol uja B8l =4 olA 09 7

7?}1 64%% %LD}. W3k A7 A HE A EFZAX 7 F LS HE TFAA] A =

1 Rl O } 4N 4= o} (Baker?} Laird, 1988). W% gk wAI1E sl A3H7] HIsiA] wlo] A<t 3
290 71 T WP Eo] Al o] gt} (Parky} Brown, 1994; Choi 5, 2009; Park¥} Choi, 2010;
Yoon} Choi 2012). whebA] WHF 3 A7 S A T8 Al A st vnE $AyEHA HA F
AE ¢ e T8 E3e thst At 32 ThsAd o] EAsith. olefst Ry o] gjw = AFE i
ke ﬁd@ 20470 By A} 7hedl W 3 A AR 92 A9Uhs thA] HElste] B
rth. Figure 3.2 HYW 3t SA7F SR 942 & 107709 230HE 712 Figure 3.13 22 =%
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(a) MAR (b) NMAR
Figure 3.2 MWPE and nonresponsee rates for MAR and NMAR: Cases without boundary solution only
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Table 3.2 Paired t-test: Cases without boundary solution only

N Mean Std d Sd t
MAR 107 -0.0078 0.1028 0.0648 0.0608 11.02
NMAR 107 -0.0726 0.1116

Table 3.22 % €] WHu} gk BA|7F SASHA] 942 1077 3] Y AAFTE MPWEZS 373 259
zte] ke Bd 107709 99 EE HEZES -0.0078, EEHAE 0.10280] 1 107719 H|YYEAE HF
FHe -0.0726, EEHAE 0.11160]th Yo AZo] v AdZ KTt} MWPE H#3te] 09 77kenz
o =2 A5ES /AL Atk ol A AST vde A5 AR FE - AR S AAS A 2 F
Al 11023 p-32 p < 0012 F FF Aol FAFLEE Fofsict. Ax| 204712 =32
AARE Ao} 22 Aot} A gk AA| 204719 Ahs} A gk A 7F DSR2 10770 A}
729 Y AST v A FEAr] S vlastd W gk #A7E HAskA] ek 1077 Age] 3
w27F B At} o] Table 3.13} Table 3.29] o] 253} v 259 MWPER#S 82 uf ¥
& EAZE BAAEA] o2 o] dEe] MWPE®#o] 0ol o 7797 & 208 4= gct.

23 Al tiet 2F o QA v g f8te] MWPEE 7|£22 3to] 1 475 o259
Z3o] t] A B} B dSo] o fAIG LR ro] Btttk o]9} FAld o] & thA] W
W BAZE BT Aok A ek AR skl FElste] Bttty thy Table 3.39] A3
HABZL F AR E< boundary= W gL FA9] WA of B2 17 Q1 A9 W 3 #A7E g 7
o]i “27Ql At W gt AV BAEA ok Aotk #o] JHF fFel AAT “all”> A G
& A o2 A=) 204709 AATE Fejst Aoty 9770 AAF AT A 3t BA 7
Aatglon 107709 AAFAA a3k A7 A Gsith 23 ko] £AEL ¥ WEES
Epditt. MWPE®] 93t o & A& Auiy A8 og Bekg uf Wy gk 2419 A
#glo]l model 25 o] &3 FAIF = Qv TS 7HASe] Byo] FAIF  gle F3H 75k
FHT} 2 & AR E Btk S AA A oS 2SS e Ho] I 9tk 3
o] Ax}e] 7|NkE Fo BHkZ wl felvtet AAeAE Antrog BAF 4 e F-&H 7HE3telA

TR RYe F4shE Ao o AT ¥ 4 vk,

Table 3.3 Comparison result for MAR and NMAR

g

ox £ 4l o mx o &

1y
)
22
2
4z
2

=

-
]
4
30,
Lo

boundary MWPE Total
’ MAR (rate) NMAR (rate)
o 1 65 (67.01) 32 (32.99) 97
2 71 (66.36) 36 (33.64) 107
Seoul Metrolitan Area 1 25 (65.79) 13 (34.21) 38
(seoul, Gyeonggi, Incheon ) 2 35 (67.31) 17 (32.69) 52
Yeongnam area 1 20 (66.67) 10 (33.33) 30
(Daegu, Gyeongbuk, Gyeongnam, Busan, Ulsan ) 2 13 (56.52) 10 (43.48) 23
Honam area 1 11 (68.75) 5 (31.25) 16
(Gwangju, Jeonbuk, Jeonnam, Jeju) 2 7 (58.85) 6 (46.15) 13
Chungcheong 1 6 (60) 4 (40) 10
(Daejeon, Chungbuk, Chungnam) 2 12 (85.71) 2 (14.29) 14
1 3 (100 0 (00.00 3
Gangwon 2 4 Eso.o)o) 1 520.00; 5
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Table 3.4 Comparion between actual support rates and forecast support rates of MAR and NMAR model for
Saenuri party candidate (unit: %)

Constituency real MAR NMAR  Constituency real MAR NMAR
Busan Yeongdogu 59.0 62.5 63.0 Gyeongnam Jinjugap 68.0 73.8 77.8
Busan Namgu 60.7 68.4 71.6 Gyeongnam Tongyeong 70.1 81.1 77.8
Busan Bukgueul 57.1 56.8 57.3 Gyeongnam Sacheon etc. 68.1 74.0 73.8
Busan Sahagu 58.5 59.4 59.0 Gyeongnam Gimheaeul 52.4 54.4 59.2
Busan Yeonjegu 60.4 59.3 63.6 Gyeongnam Uiryeong etc. 73.7 77.1 78.2
Busan Suyeonggu 62.0 61.8 67.1 Gwangju Seogu 8.1 5.1 12.3
Daegu Namgu 81.5 78.3 78.4 Gwangju Bukgueul 7.4 7.2 7.4
Daegu Donggu 80.1 76.8 68.3 Jeonbuk Wansangugap 12.3 8.1 13.5
Daegu Bukgu 79.7 83.3 82.5 Jeonbuk Deokjingu 11.8 8.6 13.4
Daegu Suseonggu 78.9 77.9 77.3 Jeonbuk Iksangap 13.6 10.0 12.7
Ulsan Namgu 61.7 63.1 65.3 Jeonbuk Jeogeup 11.7 12.3 19.3
Ulsan Bukgu 54.0 69.6 70.2 Jeonbuk Wanjugun 13.2 11.2 12.7
Gyeongbuk Pohangbukgu  79.7 83.5 83.4 Jeonbuk Jinan etc. 16.4 13.4 20.6
Gyeongbuk Gyeongju 79.4 81.5 78.8 Jeonnam Naju*Hwacheon 8.9 6.8 14.5
Gyeongbuk Gimcheon 83.9 87.1 86.6 Jeonnam Goheung 11.2 7.9 10.5
Gyeongbuk Gumieul 80.6 74.7 73.8 Jeju Jejugap 50.0 51.0 55.3
Gyeongbuk Uisunggun 86.9 88.2 89.2 Jeju Jejueul 50.0 50.6 54.4
Gyeongnam Jinhaegu 64.6 61.7 65.4 Jeju Seogwipo 52.8 56.4 58.9

mpR oz MAFE oS F=E vlus] Huat sigint. B4l o]-§d AA 20478 AAF 72

AT 5 Gt FoH By APgstlA Wk BAC A @ 1074 AAT A3 7k thl
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Abstract

One of the major problems to forecast election, especially based on survey, is non-
response. We may have different forecasting results depend on method of imputation.
Handling nonresponse is more important in a survey about sensitive subject, such as
presidential election. In this research, we consider a model based method of nonre-
sponse imputation. A model based imputation method should be constructed based
on assumption of nonresponse mechanism and may produce different results according
to the nonresponse mechanism. An assumption of the nonresponse mechanism is very
important precondition to forecast the accurate results. However, there is no exact way
to verify assumption of the nonresponse mechanism. In this paper, we compared the
accuracy of prediction and assumption of nonresponse mechanism based on the result
of presidential election exit poll. We consider maximum likelihood estimation method
based on EM algorithm to handle assumption of the model of nonresponse. We also
consider modified within precinct error which Bautista (2007) proposed to compare the

predict result.
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