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A Study on the Nonresponse Mechanism and Imputation for the Exit

Poll: The Application of Exit Polls of the 19th Assembly Election
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FSHE T X2AF A=A 71 2 A2 F Fu=E, o3 3
TAE ddsr] A% B AdFE] AAFHAGY HEAA FS A
(imputation) ' H 0.2 A7 Fe| A o] &3F= AT, F8&d wiAY
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[e)

<

7} el w2 ML(maximum likelihood) AW, 28] 1L ¢}(Bayesian)
m j sy
H 2

A
Ay el vk aeu Ve Feu dATEELe, ToY MAUES

HEE = e HEs 71F9] B A2 MNAR(missing not at random) 7173 3
o A WA= Wk gk ¥4 (boundary solution)® <138 A7} 9dth & =5
M= T8 MAYUS Ao @ F&H wiAYF wE W A
Ay o] 548 ]85 MAR(missing at random)¥} MNARS- J&%@}% A =
& RS AlQEsa 9tk Hgk MNAR 7Hg sboll A A sl Wkgh Al E
Ast7] 9lgk M= ML FAYHES Atstar ). o] & 20121 Al19dh
T30l EFFA AR E o] &5t AFTEAe AT 1 A, 2 AT
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NA ARk MiAYUSE B W FG AT 71E ABRA e d54
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WA A ZHcorresponding author): L e w A 81 wg 954,
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Non-response is one of the biggest causes of failure in the exit
poll prediction, and many studies have been in progress to solve
this non-response problem. Typical non-response imputation methods
include post-stratification used by research institutions, ML
estimation and Bayesian method according to the non-response
mechanism. However, these imputation methods have limits to
determine the mechanisms of non-response in the absence of clear
standards, and to solve the boundary solution occurred in the
MNAR assumption. In this paper, we propose a way to distinguish
MNAR from MAR wusing the definition of the non-response
mechanism as well as the characteristics of the boundary solution
problems under each mechanism. In addition, we also propose a
new ML method to solve the boundary solution problem under
MNAR assumption. We demonstrated the empirical analysis using
the exit polls of 19th member of congress in 2012. As a result, the
mechanism determination proposed in this research showed better
prediction compared to the poll institution, ML and Bayesian imputation.

Key words: nonresponse mechanism, MAR, MNAR, imputation,
boundary solution
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s - 2 Al 2010).

2], v =
AA R ZAA dEbE 7hsAel Atk 1Y EE HFT A543 Ao|vks
el dFexz= HAZE o] ol & AliEstste] e =E H7lsis A
o] utgrA & Aot}

AALe 2= E 2 Q A (sampling error) 9 &9 Soll o3 H|FE QAR
o] Fo]x Qom ofe] HEZA FA FEHS
9 stvtE 4HA Atk Ad AW =3 A AA EFAY B F

8171587 o] &7FAF i T 1424328 0] F-&HAE YEhd F8&Hol HA

o7 oF 17%E AA sk 71 FeEe 2o 7 ddAE FRrA

SEEYS st Ay dgd 22 gE Wes Aefsta AAF A

of g Sl = ARt FEHer IFsAY. wef FegES =9
]

U S Aot MdEet s S50l 9et7] $18ke], Bautista et al
(2007)0] #1¢ksk MWPE" (Modified Within Prediction Error)E A}-&3ho]
= AA s AA AAES vustaL, o3t oAt FEHES] AAE
2 B 9k tH(Bautista et al. 2007).

2P (1—a)(P,—1) | PP,
1) MWPE = P —a)=1 with a= PP,

olwl P, Py AATFNA 1,25 Tuxe] A4 F4 SE&H P, Pe &7
EAE ol &% FAA Y a7t 19l 7PHESE MWPEE 0
SA A&} AAAA & 2pol7b glokar & = QU
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g digte = MNAR 7R &tel Hglt A& dAst7] e AS2 wlo] x|t
2 EMS o]&& #Ho]xet FAHA 7t AE ¥t (Foster & Smith 1998;
Green & Park 1998; Choi et al. 2009; Park & Choi 2010; Clogg et al.
1991; Park & Brown 1994; Park 1998; Choi et al. 2009; Park & Choi
2010). zrejup wlolx|Qk FAHeo] B9, AAFERE AdEe] FaAd 5 9l
FA7F Aot

wela] FEH MiAYUSFI Wzt EAle] dAA B Ao BAAE
defsti v JJr 2ok AA, T8 WAUS 7ol ek K 3
PS W 2 FEHY wiAYUFO MARYIA 52 MNARJIAE #AT
= ol fithar wax gth(Molenbberghs et al, 2008; Ibrahim et al.

). 2y FF2AE o Fo] VM Sk 8w wiAYS wet A3 o
2ug A4 75 Uﬂﬂﬂzé dojatr] Ae Wlo] ey d T ¥ =&
e F&HE WAUFd wE wge] 4485 o]&ste] MAR =23
2dEs FEEATHKIM & Park 2014).
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WHE olgatd AE AHY? ML FHA = Wkgh Aol wA7] 4%
), o] & sAdst7] 91 dite® EM B MCMCE o] &3 Holx|et
7F AlRbE o] gkvh. 18y Kim & Park (2014)¢] Al &d ol A4 A3}, BE
Hol et Hro] Mgk wAS A= A2 oly®, MNAR 714312
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2010)¥ EM <<ad]lss o] g3to] AR HW S FAs= HolA
oF S o] 83t= WH(Clogg et al. 1991; Park & Brown 1994; Park
1998; Choi et al. 2009; Park & Choi 2010)°] 9t} &A%k Kim and
Park(2014)2 Al&EdolAdS Fal EE woX et Hwo] Wbzl A& 3l

Ase AL olyn, wlo]x| ok 24 MNAR Zdolg) g = MAR 7}
Aste] MLEXRTY £4] &8 F Ad&S 2Ah

D M9t &M EFxAte] MY, AEHE EIEHE (2l %)
FESHE 20cH 30cH 40t 50ty 60CH oA
e 9.70 12.18 12.15 17.29 19.93

o] Z} 11.59 14.39 15.75 20.11 30.72
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(E 2) 22t [fxaiHse M7 £ H| (0=0I=MZ, 1=0iSAlT}, C+2|: 7H)

(Rank, Confidence Interval)

Imputation Method f#of Rank
(0.0) (0,1) (1,0) (1,1) Error
KEP 184 45 13 4 17
MCAR 146 78 6 16 22
MCAR +rs 151 75 6 14 20
MCAR + sd 146 78 8 14 22
MAR 184 44 13 5 18
MAR + MNAR(MLE) 193 39 11 3 14
MAR + MNAR(MLE) + rs 195 37 10 4 14
MAR + MNAR(MLE) + sd 190 43 8 5 13
MAR + MNAR(Bayesian) 185 43 12 6 18

2 ®rlsgh ol WAE Bede] 4wt Ayl oE5 MAR 714
S Wl AUZ 2)E Ao whe

£ #4ds MLE 23= MAR + MNAR(MLE) . sl
S WA 23 MAR + MNARMLE) thA| 2 3ol rs, sd 7FoA& 483
ojtt. wiAuf ofF WAl A= AdE FEE wiAYUSE gl el wlolA
FAUHS AHEE Aol ofg Hlo]x ¢ W F Kim & Park (2014)
o] Aol A 7 5% Clogg BHS ol-&3kaith
ZE A el whel A 24678 AATE 1, 29 FRAS =98k AT
= gk (0,009 49, MAR + MNAR(MLE) + rse] 7} @t}
=, B Aol Ak wiAYSE A 2 MNARSH A MLFA Al rs
= I 1,29 =S gE Sl 1, 291 FRA A XS
of ks X3 AAF7E A 24671 F 19570 €]

A, T FRAY F4A BF AHTFIF o] e TFRAT 292

ol

o

XE



FA Zg AAFE 107001, R A el JFas 2FskAE &
FeEde g2 AATE 3otk g AFEFRE Hojual £ e
SFA] X AAFE el
of tigt o Sl Aujst AAT9 4 GA|, & AFedA Ate Anrt
7V Aol =k A B AE- 1, 29 FRAE 9] 13 AAFT)
1770 AA<1d v]&], MAR + MNAR(MLE) + rs, MAR + MNAR(MLE) + sd
o A9 A7 14, 130 AAFE v o & vk A= T3 W 2k
X3 ARE V|Fo R v s, & AT Atsk= MAR + MNAR(MLE)
+1s, MAR + MNAR(MLE) + sde] Z}7} 205(195 +10), 198(190 + 8) 7/ &, Z=Ak
71 19770(= 184 +13)ell w3 Agrgde] =rh wgh 2 ATgolA Altst
MNAR E’ﬁﬂé}fﬂ MLE®} wlo]x|et A¥&E nlusttets & Ao A AlQtgt
Wol o ¢48S & F Atk £=9E A wFEX e AlF g o] £
g E=AE VlEew® B uw, MAR+MNAR(Bayesian)2 EE FXAES
MARZ &3 %9 H|=e A58 2ol MNARS 2945 48 &

o 8w oAy e A Hliﬂé}ﬂ Aste] hAEHE A5
b

2>9F <& 3>9 A+ Kim & Park (2014)0 4] ¢ Roj A3 Al
MNARE 7402 sHe wlol4st 4437k MAR 7bgshe] MLER T %

A e FE Qrke ddsh AMAEITh T A B AT Ase

AY FFS T W BA At welMet FMERT § o
A% 9 eRgol AL AL B 4 ATk EH B Aol 5471%94
4, A, A9d ARE |88 AFEFS wAMEET F34e] Holde
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<# 3> FSE HHLHE 2xje W3 Hlw

Imputation Method |(pAfp;)*(pfp2)| |(P11(7;)1§i1) 2)| |PA1*171| + |P;*p2| |plp—lpl|+|p2Tp2|
KEP 0.03346 0.68980 0.03541 0.08645
MCAR 0.04314 0.60866 0.04507 0.10810
MCAR+rs 0.04219 0.61743 0.04393 0.10550
MCAR+sd 0.04305 0.59965 0.04490 0.10752
MAR 0.03480 0.45278 0.03677 0.08999
MAR+MNAR(MLE) 0.03220 0.32539 0.03422 0.08413
MAR+MNAR(MLE)+rs 0.03122 0.27188 0.03318 0.08183
MAR+MNAR(MLE)+sd 0.03220 0.24983 0.03400 0.08364
MAR+MNAR (Bayesian) 0.03347 0.42027 0.03542 0.09250

gsozsE 98 7HE & 9E MAR + MNARMLE) +sd Wi o=

S 2 134 47T 6=

A G o5 13 AATE wE
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45.24%
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31.15%
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