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4.1.2 ZA3|H 2 (ORM: outcome regression model)
A EE 2 IAEYY RO-HAYEFS e AH4IARY S AHESHY
HAAT Y, 5 AT
ORM1: ©¢= ARG y, =B, +0zi+e, ¢ ~ N0,06°)
AZIA fiy =10, By =5, of =900 A3}
) iid )
ORM2: y; = fog + Bo1 + Ban (2, — 130)° +¢;, ¢, ~ N(0,03)

Oq 7] }\:1 520 = ]-Oa 521 = 5; 522 = 005, O'g = 900% /\]—%6‘]—%{

1id )
ORM3: y; ~ LN(M{: 0’3)

AZNA ;= By + Bywy, Byo = 0.01, By =0.03, 03 =0.01& AHE31F

ORMI Eﬁg% Agmgow 71Ee] Yol & A4° Ao o4, ORM29}
3

413 S2EtEE D™ (RPM: response probability model)a} £ 2F X8 MM
SHAERIRPM)S thad ARy 2A2E By s

RPM1: p, =ay+ayy;
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)

RPM3: (-2 = b + by,
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RPM4: In( - ) = by + byy; + by;
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Vs 7306 7233 7485 738 7311 7558
Your 0120 0998 1279 0221 0996 1267
Yo 0223 0121 1543 0457 0144 1817
1 2 2288 i%zz 0370 0132 1682 -0.738 0149 1884
Yeurs 0565 0141 179 0818 0152 1912
Yeumuos 0718 0149 1872 0865 0154 1942
Yoo 0823 0158 1972 0880 0159 2002
Yans 696 7619 7864  -T765 7687 7930
Yiun 0599 1006 1291 0714 0999 1270
Yo, 043 0126 1594 0137 0140 1773
2 Tor P o102 010 1612 0M9 0142 1799
VO 0285 0136 1732 0536 0144 1820
Yeimaos 0440 0141 1784 0589 0146  1.852
Yeumaow 0565 0149 1887  -0610 0151  1.908
Vs 7286 7213 7449 7364 7289 7518
Yiur 0834 1004 1283 0791 0993 1268
Yeu, 0234 0119 1509 0387 0137 1735
3 2 ig;g z%zgz 0351 0130 1624 -0707 0143 1811
Yo 0552 0139 1738 0806 0146 1845
Yemaos 0713 0146 1816  -0861 0149  1.880
Yeumuow 0825 0155 1923 0872 0154 1925
Yans 7359 728 7521 -TA31 1357 7584
Yiur 0846 1006 1286 0743 0993 1267
Yo, 0284 0119 1514 0331 0136 1722
4 T Y o206 012 1611 0655 0142 1789
Yors 0497 0137 1718 -0752 0144 1821
Yeimas 0656 0144 1794 0811 0147  1.858
Yeusaow 0767 0152 1892 0821 0152 1905
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<¥ 42> REARZ dAdE¥x5, A3 ARGl 22 Y (ORM2)2A 25

M reS;)orcl)ieS BT Bias iié RMSE _ BIAS fgulsl RMSE
Vs 2254 1585 2301  -1768 1243 1800

Yo -AOI5 1682 3030 8436 1822 3279

Yeun 1176 8270 1189 -55.38 3805  57.84

. ST 06 215 3202 3Lz 2097 3381

= CASE2
CAL2

13.36 0.946 14.78 -18.54 1.330 21.22

Yeusu—s 5423 0407 6872 -892% 0675 1138

Yeas-a) 1048 0140 2456  -1.134 0169 2991

Vs 2183 1535 2227 -1851 1301 1882
Yo 2692 1684 3030  -3843 1792 3217
Yeun 1113 786 1126 -5572 3918 5828
g N2 o 2001 2040 3039 -3029 2134 3312
ry =326 Youro 9. : 3 2 : .
YOO 1240 0878 1381 -1780 1285 2071
Yeusuos  A873 0374 6340 8359 0643 1102
Yeumu—z 0831 0130 2341 -0937 0170 3032
Yns 2327 1637 2368 -1679 1181 1710
Yiuw 4957 1699 3062  -1488 1930 3457
Yeun 1153 8107 1165 -5691 4002  59.10
r, =278, =~ CASEL
=857 o 3005 2114 3140  -3402 2393 3617
= CASE2 .
o 1311 0928 1446  -2088 1481 2305
Yeumios 5198 038 6507 -1039 0753 1244
Yoo 1033 0134 2397 -1334 0173 3078
Vs 2303 1620 2343 -1701 1196 1732
Yiuw 4464 1697 3057  -1422 1915  34.32
Yeun 1136 7990 1148 -57.37 4035 5955
g IR o 2069 2088 3103 -3411 2399 3629
ry = 355 Y ouro 9.6¢ . . . .39¢ 2

= CASE2
Y(,'ALQ

12.83 0.908 1416 -20.84  1.479 23.06

Yeapqos 4991 0373 6310 -1029 0748 1236

Yeuu_s 0969 0133 2381 -1.332 0171 3043
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<X 43> REARI {dAdEFx5, AR ARY o] 2a-HAPRHY(ORM3)?! 25

no of RP I RP I
RPM responses EST BIAS ARB RMSE  BIAS ARB RMSE
Y’SRS 646.9 49.87 665.9 -316.2 24.38 324.9
YA/MAR 108.7 9.237 142.5 -106.3 8.819 136.0
?’CAM 676.2 52.14 686.6 -216.6 16.70 227.0
r, =198, ~ CASEL
1 r, =401 AL 208.0 16.04 219.2 -174.0 13.42 184.0

= CASE2
YCALZ

94.15 7.291 1037  -133.3 10.29 144.3

Yeumuos 4073 3251 4916 8516 6670 9657

Yo 1009 1095 1743  -1857 1801 2899

Yrs 55901 4311 5763  -3479 2682 3563
Yiux 6550 6940 1103 -7760 7423 1187
Yo 5634 4344 5734 2179 1681 2296
r =231, ~ CASEL _ _ _
2 s Veas 1617 1250 1733 -1651 1275 1774
YOS 7375 5771 8486 1243 9663 1383

?CAH(L =5 31.28 2.620 40.45 77186  6.202 92.31

Yeuu—m 6541 0948 1526  -1538 1735 2825

?SRS 703.8 54.27 720.5 -279.5 2154 289.3
YA/AMR 103.8 3.882 137.1 -111.2 9.052 138.1
?’CAM 704.3 54.30 713.4 -193.7 14.93 204.8
r, =205, = CASEL . - 5
1y =412 AL 196.3 15.14 206.7 -161.7 12.47 171.5

= CASE2
YCAL2

89.24 6.911 98.07  -1280 9877 137.8

Youmu—s 3798 3041 4613  -8446 6569  94.10

Yous—ay 9076 1018 1639  -1967 1789 2847

?SRS 678.6 52.32 695.3 -288.5 22.24 298.1
TA/MAR 93.62 8.294 129.3 -109.7 8.976 137.2
TA/CAM 674.4 55.00 683.7 -198.2 15.28 209.2
r =213, =~ CASEl
r, =408 Y curo 186.8 14.41 197.0 -163.9 12.64 173.7

= CASE2
YCALZ

Yeunus AT 2875 4384 8490 6611 9484

Youpos 8475 0982 1573 -1929 1786 2860

84.59 6.568 93.73 -1289  9.947 139.0
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44> <3 46>0lv= SHHSFIE e 22X $HE 2
FE3A oAl A8 AR ARHNA LdolH <H 44>F HAHHW <HF
SAA Yeoapol b8 $58 498 Zoh w3 2 A Ags v
o g7t AdEE mE BaEAFAN YA Yy pHre $
Zuh o2 A¢e SHeE RP I3 RP IoA =% dojzth thgo
8ARP <E 45> ATE AU Y, B0 Yot $58 298 nojlma
A} ARGAMNE Vyps AHESHE Ro) Bgaitt. ey 23w g nx
Aazh EAsE, el AR e AT S odvkd 2 drdA Add #4
Yean® AHEaHE Aol BEet. du nxussl #URE 49un o Be 5o
AF Fo] FAFE O oF s}, E AFo] moladde ol L=504oA Y1t
YC‘AL27]' -3 AL AT = v <F 46> 2a-48 ARIARY A9
Yorn it Yiuprh 958t Yeu,e 2duw, S8 RP 1] L=59 o RE
AGLEA NN Vet $5% 235 Evh oo L=109 499 mo|dde
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<¥ 44> REAE7} Gamma(l,50)0] 32, A#3] ARG o] AFPR3FH(ORMISA AL

M reSSOI:ieS . BIAS iPFQBI RMSE __ BIAS 12;1131 RMSE
Vs 5440 7338 5655 2963 399 3108
Your 0679 1057 9835  -0936 1069  9.906
Yo 013 0188 1761 0213 0167 1576
4 :;gg(g) YOO 0814 0222 2073 0343 0170 1592
YOO 0973 0231 2157 039 0171 1605

Yeamu—s 1078 0238 2231 -0430 0172 1618

Youmuos 109 0247 2321 -0480 0177 1664
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<¥ 45> BzAE7F Gamma(l,50)0] 32, A3 AR FGo] 2328 (ORM2)S 49

M re:sogies BT BIAS EIF;BI RMSE __ BIAS lfr){g RMSE
Vs 117 1327 1170 4229 5036 4533
Y 1603 1679 1781  -5664 1763 1852
Yo 7109 8446 7313 1431 1735 1627
4 :;i?g YOOI 3079 3658 3299 -1279 1554 1469
YOOE 1631 1947 1832 -1093 1341 1285

Yeunu—s ~ TI67 0905 9144  -8440 1054 1030

Yeasu_sy 1200 0276 280  -3080 0463 4812

<¥ 46> REAR7F Gamma(1,50)0] 31, A3 3| ARYGo] 2a-APTFP(ORM3)S 43¢

RPM no of EST RP I RP 1T
responses BIAS ARB RMSE BIAS ARB RMSE
Yers 1119 53.82 123.0 -30.94 15.44 36.35
)A/MAR 22.25 13.18 34.44 -14.72 10.01 25.32
TA/CAH 169.4 81.29 178.0 -20.75 11.30 27.73
r, =169, ~ CASEL
4 . a3 Y s 979 4792 1074 -2094 1104 2701
VO 6627 3193 7333 2000 1054 9576
Yeumu—s 3603 1765 4324 -1840 9615 2347
Yo 355 3171 8873 -1022 5750 1453

Stk B ATl A Youn FAE A0l % H3A
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=1 5 o,
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Segmented calibration estimator for missing not at
random nonresponse in nonlinear outcome regression
modeld

Juwon Jeong>) - Key-Il Shin®é)

Abstract

Various methods to properly handle nonresponses have been developed. Nonresponse
following MCAR (missing completely at random) or MAR (missing at random) mechanism is
easy to handle, and accurate estimation methods are developed. Recently, research on
appropriate handling of MNAR (missing not at random) nonresponse has been actively
conducted. In particular, various calibration methods are being studied, and the calibration
estimator is known to be effective when the outcome regression model is linear. In this
study, we propose a segmented calibration estimator that can be used for nonlinear
outcome regression models and perform the simulation studies to confirm the superiority of
the proposed estimator.

Key Words: Segmented regression, generalized regression estimator,
response probability model
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