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mean)& 7|22 FSH 2HFE TASE oI 2452 AR Folk 4 Sl $HT G
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HEXZAPIM RS 715X ZHEE A0 1= S0} 105
B 233 74 W59 S 94BN ASoe] FAA0) 2 AT oA 47
oA TETLe] Bl A . FAHeete] HH A .
e E=
[A$1] [A%3]
% A A -
B Ban |
(4% 2] (A 4]
=g q% | A |
a1 EAE |
A%t & 7 2AZ WA $HES AASHE ol AHgH T gtk B ARoEs 245L 749
$E ST S A Q.0 Y AAVNEXE EATGo RN HEE Fole AL ojH Mhjow 7
ST 245 FASE Zlo) AAAAA AARTA Bk W B 7h 2AF col Sk A9 7
7 A PR U2 2ol 6,8 Y 2AS U A Oy F I O] v e 4% A
ot}
b= (2.2)
ey
o] A AAVIZAE FAIE Ao|7] nBof] A= Wﬂdﬂ%ﬂ“ﬂﬂv1}€1%2@%%§
o ehe ul e 2] ohith. WoFHaw 2AACR S9gol e MW S BEel 242
FE QoHw HANEAE s U8 72X e 4 9ok
2.
5, = <k 2.3)

AZIA S 2% coll 28 AA D959 JFE Ye L, R 2% oA SH 9E
T nEtt. HE SHE 23)8 F3H /MR 2A| ALSHe Zlo] dvtA oA T, T
A9 22) WA 7 $HE 2.3)F AR B Ae] drhv AR o dejiA s AR 7t d sttt
(Chapman -, 1986; Little ¥} Vartivarian, 2003).

VartivarianT} Little (2003)0] A A3} A3} 2ho] 22 2 AAAS Ags)] B, Sdata) &
EFof s el s S Dt g E[H(D“’ﬂ S HTY EEUE HEHT 52
), whek Dol Zohe 24N, FEAN F-gAte] tigh FA WS vol R2rt dod, 7
©] MAR(missing at random)¢l 222 £ 4= It} (Little 7 Rubin, 2002). °©]# A-¢ Ro| $& o
Uelli= A Aol A, Y7} 4] @—’;—a}tﬂ =9 #A 7} 4 H et

£ oo i oft
o 0%k X

RUY|D, (2.4)

7| e F W Apole] A7 S olehe 2E o3t

Bk D7F AR S Qe BE F9o] o) ME 24352 PANY AR 2430 £FY L BR
o 7 WE Sobdl B3 24 45 HEFAY o] B33 A 5 Atk webd DT 7122 2459
AR ART $TO2 ZAHIN 28T AFL AGKD S R Fole 245 T
B Bt o]d 24 2R AL SHIFS 2B FE Weet 53R FL 49 %

948 ZHEA DA £AEE 7 Ao Aol 8o
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Liule (1986)& gkt ¥(D)o] D7} Fol A& w) Y| o %3702, P(D)o] D7} o F & ] A58
SHEEFE 247 A5, o33 22 20 AP e HAFh

YLR| (D) (2.5)
YUR|B(D), (2.6)

AZIA A 25 dEEEE 7|22 dto) RS L FASHE FLE, A 26 2FATS 722 5
o 235 7% AE Uehdth 4 259 2.6)ANMAE 7 24 S5 YollH FSHo FAY
T Y& & H(ignorable nonresponse) 2l B¢, T3 AL A A A At 53] A (2.6)3 2o
SEHAYNES 18l 2RSS T B HFE ZolEA T FAHS Y] WiFo] FoldtiE
7ol Q7] W Zoll 3] Ealo]l AX = Ay BT 5= ot whHo A (2.5)8 Zo] G &HF
27 2SS T AS s 23 F0] BERYE A7 ok AWt o
N BF, 285E A= 9o AAR Ao FAREA S ARG dE 18 4 glo
HAA Ao v Hipsic)
i, PD):} Y(D)yE AFsHE Wloez 2AHES TANE e Ze “o)Fo ZHAE
73 (double robustness)” A& 7}xA Ak A, vk P(Dyo] FESHA AAHL F(D)o] EAE
A ARFE AeolE ZFEFE 59 #FL SAY 5+ Aok EA, B P(D)o] RAFs T
Y(D)ol AgsA AARHE AolE ZHEEE 53 BEL SAST Bk 3718 Fo 5849
F7He 7HAE = ok, 2EH o AD)S P(D)R BT AR3 ZFEFE AFS 2ol: FA F
S 7R 240 E8AE TN 2o ) (VartivarianT} Little, 2003). Little¥} Vartivar-
ian (2005)= FSH 23 % T AHEH Wt SHAY = Bl BE A wet X
Z4 ol AFH B4l viXE 4TS B 137 Zo] F3z Yt} ol 53 FeH 24 YolA &
< 93 AW #3s B4ke 2% 493 = MSE (Mean Squared

h .
ErronE €9 & Y& 245€ A Aol Tt & & 4 ok 7M1 e F0h L
=

A AA A E ol g3 FeH 2 A4S TATA wet B2y 71Ex 20| 24 A5 v F3F
S AR EE Qo] 24% P WE EFE o)F st T8 B Zolt} o] AL mHsH ke A
NAE 2000d o] FE AL AR E o] 83 BEZAIM oW 71523 242 TAY o] 249 A
ol o2l JoFe A E )2 B, ‘

=29
A FZH 72 2L A 23S A4 WS 292 B4 Y8 20009 o] QERAL A}
EE o83 AP E £AFE BYARL A3 AA| o7 RO BEE 35817, 0] F &
F B2 disA FolX g e & SHE we) FSEL WA 1, T3 WL E S5
F3H 2ASE 7T F /5 AE 243H= 7%, #3% RMAE (Root Mean Squared Error) & 7] &
08 235 FAYH e &3S AFHoz BEAe Rzl it AR 2AL AR E 0] &3 B9
A3 A4 Fesid oL 2o
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E 2 olgaleol e £ e

o Fef FA o A7) 0] A 7o) o 5 A o] A B A&
AR B A 2% 2ol HHD 0.20 0.22 0.18 0.16
BSTE 20% 5%{<P°I HE@ 0.20 0.25 0.15 0.10
10% 2}+0) HEQ 0.20 0.30 0.10 0.00
AR ER A 2%2tol W@ 0.30 0.32 0.28 026
moTE 309 S%TPOI HE® 0.30 0.35 0.25 0.20
10% &}-©] HE® 0.29 0.39 0.19 0.09

AA ZRAM T8 7HE A 2L 37 AslA ol Aoz 2HFE FAsE Ao AAAH9
A EA437] A8 2000 ol JERAL AR E V|22 BAGS AT, RARL +HE 2 St
2000 A YFxAl ALzl & 3HA A1) o} 7= 81,571 7] 0|t} o] ?;OM Aol 26936712 HA|
o7ke] 33.0% )11, 7ol 14,00970 2 17.2%, S80] 944470 & 11.6% 0|1, o] 33L0] AA| o 7}2
61.8%E A5kl ). o] AHefEE B o]gojddo] 56,761 7112 AA| o] 719 69.6%E A5t
AT (FAE 5, 2002). AFERAY o7t F 2% AYoI7h: A 15 49, 2% Ages 78
H)olRHEA U Foll 1x]8 o7he] A9 AR A9 o JBFL 1A AU Bed] AUk BRGS 5
T3 FFE dubA oA BEE B o7hE B 5 QU] iRl R AR AF o7t F
Ahol7ket 15 Aol7he o2 311, AA| ol J&5 ol BeslA ghe Aol sl F3le 571 ol
3}e] 01717}l RAFEE uiAI 3 56,6330 718 RAwo 2 Ry RAHS £t
BAAEE ST REL AYA AFolA 120001712 38k Ao A AsEE
F 4 407h o] o] B E o}7hE BARITE 7] A 7 AmdE 2574 wl A ek & U x| 9257}
Toll thal A= ZF A= o] 7o) Hﬂﬂﬂ—‘%kb SR AR ZRAVE Xé sk o7 F3E
Atk o 7H 7 A2 4 A 719) A9 40017), 410717 BE O 2 WA T, o7l v A, A
o] B¢ 329017}, 20107 R o2 WA o] A Az “%%%% | th27] wj &l
HEE AL feiMe AAZEAE vl st HT 23S AL 51 Zo] Z8slc) o8 Wajog
FEE 120001712 74 H 2EE 1,000 8 32517, o] F 1,0007] FLA doiA & 2HE 7]
22 273% T4 02 a98 2490}

l—U

@) BEXRM PSE A

AYFHAN AL ol AMEN, QA7+ Bl MURFES, U7 BAAS, FARE, A
B 2o) zAE 3 9tk o] & o|dFER} ol 7te] EAL | w .
@ﬂﬂ”ﬂ“aﬂﬂtﬂﬁ%ﬂﬂﬂﬂ%gﬁé%%ﬂ?%%ﬂ%%ﬂ@ﬂ&%ﬂﬁ%g%%q

FAE = gl F-2H(non-ignorable nonresponse)©] = &

‘%“401%1’, A7 CL ™ oM 27y, o] o] A EAl,
AZAL oA Balo] £ 45 Tl W4el A7k duj o
HE oj7t 3 AR o7t disi e A7 B Ao

2 Aol M 1,200 E 017}01] nH 3t A o] 20%2} 30% <1 A& neiglon, 7zt
A5 01?3?‘5331‘:’5'32% 5% = 10%4 F-gHE] Aol7t UEF A& U 8 A8 S A ACH
TAAQJA F-go A e S X*alff}fﬂ 29 2t %28 BY 67HAY FeH sdS nefsty gl
th & & 01, A A e oA FHEE BIHELS 20%, 22%, 18%, 16% = AR ste] AAH0
2 RSB0 20% YEstHER BHo| N £ B Aolth.
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2 AP ML AFAZN SN F2 BAG] St ke SH ST £4E 2t o))
o Azt gjorg FUY Moz SN AhAos BRAAE Bl AT of ke A2 wof
o tg 2T FTE FPsHe A TAT Aolch. FSHL o AFEN e} $HE] OE 2

22 AP 2ol 2FF FA oA o1 FE) 4\-7} THATES U= o] 3
Little3% Vartivarian (2005) ©] v} Vartivarian®} Little (2003) 52} 7]& AF9k= g 7H4H 9 23

o 2oy ARE 44T Aol o/ MR 7 AE AslHoR AW TG B HEg 49
FE 199 Molg9) BhE WsEol i 18 W) AW BNl A

rlr =°J£
_[

SHAAYT FEY 0l B2AE B 157 o] dedllA AW E 5 Y= Aol
BodgelAM= D‘r“ﬁ& S A5 27 A o/ GBE, A, AGRFEF(OI8 AES),
A 59 WEE o8 24 PATRS vz F 22 ok o714 ﬂﬁ‘éEﬂ” AT 4

ﬂ% W “lﬂﬁ[ﬂ%ﬂﬂﬂ%ﬂwﬂVwFTHﬂ%5§2@ < %k Bee & 19

[ F 319 77k ALz B 5 Uk Wk o dFEig AESE FAlO 083 RARF B4
%%?Hﬂﬂﬂﬂ 14[~%Mﬂv4ﬂ”ﬂ°ii$wﬁ+ﬂﬂﬂ £ 23S HsE

4&dt%%tu14[%rﬂﬂﬂ”ﬂcﬂ°§1*2F¥ﬂliﬁ B A AEr) 3

770 AR (0E ©J3}, 0~18, 128, 248, 4~5E, 5~10E, 108 o2 L& 2FZ FA AHS

ok o)k o] T SR A= WL ES VIERE 2FE TS A FEEES AU

SdolA oE pol 7t AASHA = =2 4 Fc '

d

Eioﬂ,rjﬂ,

£277 12009 T8-S URALL 10008 WP F TRAA FLHE
3% T4 hE A5 242 59 dolAE F42HE wmstn ek F
2743 T w}— 51 Hme17) 9 o3t 0SB40 2 ABT RMSEE 7Hck

Blas (1000 Zy,) Y,

RMSE w/M =/
SE 1000 Z

A7)A T ZAY BT, = 12007 o7tz TAH iR BRN L% 71X 2ATA

S 59l 028 RUT B2o] dB 230, F12 ojel 93 o 2D B3, F P
2530611012, &4 vwE 3 Hey RMSES A5 B 7 2 it}
32. ZHE PAYLO TE 584 82

=
o RS HUO~@)F hF A4S AS T 245 74 PPl Wt £5H 7
FA%e) WY RVSEE v 8 Aok i 334 2
FIUEL 20%, 30% HAAY F RIHL FART SEARTL
8 Bl WAska Sloul, RMSEZ} A4 249 Z&4e] Bl
ST A2 FFT FAY 3AS NEE 208 @
Aoz B84 ZWAN A8 530 HA F2S B 4 9
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AA FEHE 20%
FEH 25 A ES SN EEES) BRI
bias RMSE bias RMSE bias RMSE
[1] &5 FA) -19.4 148.8 —-56.2 153.0 -106.0 175.8
[2] A= -18.9 148.4 -54.9 152.3 -1020 1734
(3] AIAFENCHE) 1.3 149.3 -29 146.8 2.4 149.3
141 oJFFE (¥ 1F) 1.2 149.3 -3.0 146.6 24 149.2
[5] old e« = 0.0 148.5 -45 145.8 -0.2 148.6
[6] AetE(713) 1.4 144.5 4.4 144.2 0.5 144.3
[7] AutEx7HE) 2.1 1447 -3.0 144.7 3.5 144.4
[8] AESFAE -18 145.1 -6.8 146.3 -7.3 145.6
[9] A H et ESHS) 1.8 144.4 -34 144.4 0.5 144.4
[10] A BB e A =40 7hE) 1.9 144.7 -3.6 144.9 0.5 144.3
[11] G F e« A A A E () 1.7 144.7 -33 144.7 0.1 143.8
[12] G e+ A A LA} ET (1) 712 1.8 145.0 -3.6 1452 0.1 143.8
AA F-SHE 30%
FSG z2AS A W e @ HE B EEIG)
bias RMSE bias RMSE bias RMSE
[1] 739 FA 222 157.7 -60.2 165.5 —-60.2 190.5
(2] A= - -21.7 157.3 -58.1 164.5 —-1133 187.5
[3]1 IAF (7S 1.6 157.9 1.6 159.5 44 159.4
[4] oIAHEN( 715 1.4 158.0 1.5 159.6 4.4 159.4
[5] ojdBE=A= 0.0 157.1 ~0.4 159.6 3.2 159.2
[6] AEr=E=(71E) -0.6 148.5 ~1.5 149.8 0.9 148.7
[7] AdrES] 713 0.4 149.3 -0.2 150.6 4.4 149.0
[8] AtESAE -8.8 152.4 -8.8 152.4 -8.5 153.8
[9] AFFe=AEL (V) -0.2 1492 -04 150.5 1.1 148.0
[10] A G E e M ES (0] 7hE) 0.1 150.2 -1.0 151.5 1.0 148.0
[11] R E e+ A A G+ A ES()E) 0.4 149.7 -1.0 151.6 0.4 149.4
[12] AL P e d A Gt E (0] 715 -0.2 150.8 -1.7 152.6 03 149.5

A o Zol5 A% RMSE 1A B
<+ ZXE 2AToE2N AFA 0T Hito] F
7¥stA =lo] RMSE Z9olA B &8 w0 HA &S B 4 Ut} old A= 8
H2AE A e AE 2 5 %S 29 5 YA ke Ba
Kalton3} Kasprzyk (1986), Kish (1992) 5-¢] =%3} A x]3}= 235 HojEt}h

W &8 7S NECR 2ASE TSR ol 7R (613 [719 AYESTH HHF)E o)%
= A BF2 2015 BT ol RMSEZ} 44sta 915S B 4 Utk ok2y S$HAEE ¢
BRiE oA eiet A&7 S AHshe AESE 25 ALSS ZXERF Jue] 245 A
(919} [10]9] 3¢ HF= £o]EHUAM RMSEE 74 A 2k A& whg A8k [6]0]v [7)3 2 2}
ol& flv ALE vehith whdE [11]01u [12]9}F Zo) o] e, AMutES 9 AAYE BF A3
Z2A3E T8 A 235 A ez AR @] 2ol 2358 284 =
A& HojEr) old FAELS A F2HEC] 20%2 B2} 30%¢ B9l glojA] 2 Afo]E Ko
2 2 Qi

obe] & 3olAl [313F (4], (613} (7], (919} [10] & [11]54 [12]9] A& A2 vlas] BY, A3
= TR TR AU SHES 4HEshe I oA 4 2.2)9) Zo] AAVEAE FE3HA o=



110 28, IF

FH(H7EE)T A (23)F 2ol AAVSAE H L3 PHH)Y Holg B 4 Utk AEHom
T 370l SolH $HES F2T wf AAVEXE AE5he 2ol E U7t 93-S & 5 AUk &
A (519} BIAH 3ol ks Aert 235 74 tﬂ—’Fi AHYE 245 U DS A
7FE A7 B ZolA 7] w4 (2.3)0]u 4] (2.2) oW $HE S S A s e 2
o9t Z2 W uAAE S HE ¢4 SHAFUE nes Z7§ 52 7%t B Eoled
© =50 AA W AYF= 22 RMSEE 71202 3 B84 S0 E —‘:F SH A 2ol =
o] HA gheths 22 ¢ 5 Yok W A& EE V1E0 R 2AS S TAY AL ol
A Bbs £ 7] Wl B84 SRl Enpdolehs AM S AT 4 Uk EE o] A
T HE NS E FAUNGLR St A9 ofd A3t Ut Aol s 2714 AEI 2o
ok&® (91U 10143 S8 %e detlls B5s) d52 7S el d4E 25 AAgshe 4
o] 4338 HEAA WYol E +E Y& Aotk BH 2AF TA T FIH BA A48 g 1
7§°ﬂ/‘1 A 74]7hr I—E— A8 4 (2.3)2 A3k tiA AAZEAE FAIE A 2.3)2 ARgst et

b ok

33. L2 Aviso| 288 £ /X = &3
23% POl e B3E w2 B A% 3RS FHOE B 245 TARDE 27
£ 71522 2H3E TS Aol 22 YS B 5 Atk AAT IS FRLS NEoR 245
& T4 S8 BARS} B A9 243 A% WA oF 7] w2l 44 Aol 9o
A B o2 4 olelgol BHE 4 Atk WebA] i/l E S Wgo] 23 BEo] PR =
A58 W40 90 ke BUULel dAIAE BU 2H2E A8 FEY AEH 2BE
A% | AorhuAgseA AwHs)z B,

St ZolME BRI Az Al B MuatELE 245 74 WS R ALEE) A&l 7}
7hRe 235E 7Y ol A& T3 hEod 2ASE AutESel d BAY) gle FAEF o]
U S A SARRE (018 AR Foll it 23T FHEA NN B3Y 24 7&%] res A8l
ARE3e A8 s B7)2 gk 714 E B39 U8 F AA B3R ECl 30% A%, 235

o“‘o‘%‘ 3 %ﬁ AN (3], [6] L (9] tHet A Aehg vl ms] B2 }E}(UA*‘?"*%T}-‘?—
°l 20% %) A= o] 7} %i‘iiu). AT FART B FAEAJA FS AAE

A A8E F8E MR 238 s A9 DA W3} RMSEE A els) R 7
44 \:n 5_9,]_ 71»1;]_

E 49 2L B SHA TS Yet ol AP Elo] WE 2432 A Sl o Wl 37
o] A%k RMSEE &°|A &= Af&q— e oA 3 EAE 5 Uk FAAESTE SARSQ A
E SollA A&Bdol o3 245 %“‘* °ﬂ AREH A *“l.‘%Toﬂ o8 245 Aol sl AR
42 A3 2450 2

BN olo
ot 11
o[)lv

1 =3

U224 gt olgelel AtEs vxpﬂr o g A9 e
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Forming Weighting Adjustment Cells for
Unit-Nonresponse in Sample Surveys

Young-Won Kim "¢, Si-Ju Nam*

“Dept. of Statistics, Sookmyung Women’s Univ.

Abstract

Weighting is a common form of unit nonresponse adjustment in sampte surveys where entire questionnaires
are missing due to noncontact or refusal to participate. A common approach computes the response weight as the
inverse of the response rate within adjustment cells based on covariate information. In this paper, we consider
the efficiency and robustness of nonresponse weight adjustment based on the response propensity and predictive
mean. In the simulation study based on 2000 Fishry Census in Korea, the root mean squared errors for assessing
the various ways of forming nonresponse adjustment cells are investigated. The simulation result suggest that
the most important feature of variables for inclusion in weighting adjustment is that they are predictive of sur-
vey outcomes. Though useful, prediction of the propensity to response is a secondary. Also the result suggest
that adjustment cells based on joint classification by the response propensity and predictor of the outcomes is
productive.

Keywords: Fishery census, bias, nonresponce adjustment cell, nonresponce weight, unbiased
estimator.
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