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Current Trends of Research in Imputation Methods for Statistical Surveys
in Foreign Countries (the United States and the Netherlands)

SAKASHITA Nobuyuki

Abstract

While maintenance and enhancement of accuracy in official statistics are emerging as urgent
issues, treatment of missing data or outliers, is their substantial element. Looking around the
world, those literatures referenced until today appear from the mid-1980s. Since the beginning
of this century, the matter has been actively discussed at the United Nations and other places.

In this paper, we focused on the themes that have been continuously researched in foreign
countries, and collected documents of the United States and the Netherlands, where continuous
research on specific themes have been held. We also exercised numerical simulation of the
hot-deck method, which is frequently used in other countries but rare in Japan, using
General-Use (Synthetic) Microdata, provided by the National Statistics Center.

As a result, we found that, at least for those two countries, new researches are held on continuing
themes such as imputation system, Bayesian model, and imputation under constraints, based on
abundant storage of the past. Although hot-deck method seems to be feasible for application in
imputation of the missing data in our statistical surveys, specific methods such as selection of donors

need to be carefully and practically examined in conformity with the survey applied.

Keywords: Data Editing, Imputation of Missing Data, Hot-deck Method
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HEEGIEDHERESZD LRI 0, £HOMH SR EORNL~YA - AV Ea
T a UPIIRIRIRETE L LTWD, HEEHIH WA T —F X, FET 7 A I
N5 bDIXZENE R, [HFRB RN E DX, EORTHEIHGFMHED SIFHMAT L
HHOME, FET 7 A VITHERD RN S OREREHERTT 5 HiEEER - T 5, G5
X By b Ty ZEER VAT 4y VERO2HEENEADNDN, TL LRy ko
T IETIERT=RRAOPLRWATEEER S D Z & FEBE TR A0 5%
ey, ZoTiEbanNEe VAT o v 7 REIFREBEH L, e BWEERES
7l fnz TW%, De Waal et al. (2018) 1%, [ CHFIED FIEDFEMICA B o T — 3 I
LB OFTMO FIEERHR L, HAELEZL LTI~ A A EaT—3 g VITEU DO
Y AL BEBBEEDNSL MVIBRLY =, T 47 EDENEREWVN, EHROX
4y TIEZ OEWIT/NE W E LTV, Scholtus (2018) 1T~ A« A B aT—3 3 kY%
T D0BOFEZ DN TIEE 7 — NANT v 7O 2 FEOHETITo b 0T, 1EIE
FMIAER TN, T TIERRA L COWLEEEHEDZD, 77— A T v TED
FRNL BINEETH D E LT,

3. — A/ /nT—a2ZzRAW=RY b - TYIEDIVIaAL—Ya Y

Z 2T, MNATEOE ARG E o A =3 R L T AR s T — 2 E VT,
SATITEER R FETH IR AARTIEHE Y HObBNTWWER Yy k « 7 v Z7IEOHEY
Lo b—va rETN, TORBEIC OV TR 5,

(B b T ZIEITDOWTOIR)

By b Ty ZEICONTL, WSOEETA U EaTr—varazfoltbDTiHZW
TWVWELINTWDR, AFLRTWE3LE LTI, Andridge and Little (2010) 255£ L\,
ZDORNEIT ﬁ?(mm)fﬁﬂbtio . BERHIRFEN OGN HEEMEOME, A
YEa2T—a VLK DREDHEE L TEILIZDTe > TWDHR, HARTORBRN DN
k%%U\%Eiv—&/V%W°$yF°7y7%\?V7A°$yF-?y7%ﬁE
DRV 2 FEEZEA L, TOFEIZONWTERTH LT 5,

EHT 27 —4)

Yial—YarolboT—2 L LT, wBEEMR & MATBIE ARG 2 =0
EEITHRE L, Mttt 2 =ML WD T RAI 7 o7 —% ) o [EHEERH
& CERL 21 4F) FREBE A 2D, 2, [EERNOERT 2728,
A EAH R 2 BRIV WIREIC KRR 28R I 7 a7 —2 ) 19T, IR —#1

WIEMT 2Lz A E LT, Fl 28 EN LIRS TWD, I 7 nTr—2 & LT
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SN TWAE T —Z (2L, i, FUCHEED THREE2ME ), TRELE 2 <
BEEMEEATE CEK 4 FE~24 ) BNH D0, ARNEGREOREZ BN L7562 Lo b,
Hbol b ERNRT —HEHND LT 5, RBIEMN BRI TV D IR (HHHE4E
BB ARI (5 5348) ORFHIEHFE L O AT Ui = 5T SRR D G5 + K& B ITEE SCH)
TRDEEBY TH S,

#1— 1 I O o0 Al

AT A R P R RIS | O
TR 26,239 18,171,954
30 Tk At 1,022 729,806
30~39 1% 6,076 4,267,250
40~49 7% 7,257 5,003,801
50~59 7% 7,624 5,122,436
60 %L E 4,260 3,048,661

K1—2 TREHBEEM

L G R IRk S
Ptk A B EJE R | FRew | R & | RO s | BE & | TOMo
(T (F) STE s | OVEY £S5 BE (22 T3 H

s 7,106 | 319,750 | 69,949 19281 | 18962 | 9.465 13,048 | 12,237 | 50,975 | 21,275 | 31,957 72,600
30AT | 4437 | 242,124 | 45,901 41,185 | 13,769 | 7213 11,644 | 8556 | 41,182 | 4712 | 20455 47,507
30~397% | 5.861 | 275,268 | 60,123 25292 | 16,276 | 8,740 12,450 | 11417 | 47,609 | 13,433 | 29,961 49,968
40~495% | 7,508 | 327,350 | 73,766 15913 | 19,791 | 8995 13,659 | 12,135 | 50456 | 34,522 | 34,338 63,775
50~597% | 8,573 | 364,165 | 76,152 13,881 | 21,309 | 9,861 13,748 | 12,645 | 58271 | 27,881 | 32,123 98,295
607%LL L | 6364 | 313491 | 72,774 20,225 | 18,662 | 11,128 12,042 | 13,751 | 46,623 | 3374 | 33316 81,596

(Iz2b—varOoNE)

[EENHEERERA (R 21 ) +REBETEME) Oo—KHI 7 a7 —XI1Tid, 4
OOEWEE (W7 IV —E®) LUxA FUAND 12 0REE BELE) BdHd, 5
BDYIalb—a T, ROEBWEATZXH L7 VX ACRAMEERESE, v —7 v
VXN ey N Ty I TN Ry b Ty EREOREEEA L TRERE L
i L7, KIAMEDOFEAEIZOWNTIE, 10% & 20%0 2 DDOFAEREZE L, £3HH I3
T,

7 OB 1HE (H&ESMW) I8 ChHY, MoEA EOMRIZTT 47 1 L 7HIKB S 23, AEITEE
LTy,



BRNWEDTH O =Ty Ry b Ty ZESZEHNT 2L ROLDITRoT,

(I a2l—T a3 OfER)
Iz b=y g SAIBWTHWA ST, AR ST 5 HEE EEEREERR O 5
SHEETSH, £, RAMEORAER 10%DED L 20%DE DI, KT —X TXREILTH

F2—1 v—Frvxiormy b T vriE RAEI10%)

HEH AR | AR | RS

ik A R fEE - FEeR | BEIR K | RO | K| HE #H# | T ol

JKiE S WEY [ JEIE B (231 ¢

(T-1) (1) B

Wik 7,109 319,528 69,893 19,238 18,956 9,537 13,036 12,255 50,893 21,268 32,011 72,386

30 % ATl 4,445 238,667 45,871 41,151 13,739 7,113 11,575 8,692 40,792 4,837 20,790 48,044

30~39 5% 5,875 276,218 60,138 25,409 16,343 8,904 12,459 11,394 46,947 13,610 30,077 50,070

40~49 5% 7,511 326,824 73,437 16,080 19,800 9,007 13,560 12,148 50,927 34,415 34,433 63,223

50~59 % 8,572 363,521 76,225 13,745 21,291 9,887 13,746 12,697 58,606 27,758 32,156 97,967

60 LA L 6,355 313,612 72,839 19,768 18,555 11,287 12,142 13,743 45,821 3,439 33,183 81,507

F2—-2 v—rrvyxeRy b T vrE R 20%)

HEH AR | AR | RSN

i ey = SEEN - FReR | BER & | RO | AE - HE HoE | F o

ki UTGR WEY [EHR JEfE e [2RGE ¢

(FH) (1) 32

Wk 7,120 319,256 69,875 19,136 18,989 9,494 12,989 12,192 50,756 21,291 32,027 72,181

30 % ATl 4,475 239,530 45,750 40,592 13,823 6,876 11,774 8,909 39,939 4,860 20,028 47,389

30~39 7k 5,892 276,978 60,099 25,234 16,372 8,842 12,479 11,419 47,089 13,686 29,857 49,931

40~49 5% 7,529 326,524 73,339 15,901 19,864 9,021 13,516 12,026 51,211 34,793 34,419 62,836

50~59 5% 8,566 363,491 76,479 13,380 21,296 9,909 13,575 12,588 58,600 27,407 32,370 98,827

60 LA L 6,368 311,267 72,552 20,445 18,574 11,109 12,142 13,669 44,549 3,434 33,434 79,828

RPDIRNGENEOTHIE, LLTD LB L5,

18

BEOT —ZIATEXE WA

A
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#2—3 HOEIPLOTN : >—F xRy b T yriE (KA 10%)

A AR | R B | TSI

A T s SR | R K| RO | 2 - HE HOE | O

ek | wmam VIED I s L8 RLE ¢

iE X

3 0.0% | -0.1% | -01% | -02% | 00% | 08% -0.1% 0.1% 02% | 0.0% | 02% -0.3%

30 mEAH 02% | -14% | -01% | -0.1% | -02% | -14% -0.6% 1.6% 09% | 27% 1.6% 1.1%

30~39 % 02% | 03% | 0.0% | 05% | 04% 1.9% 0.1% | -0.2% -1.4% 13% | 04% 0.2%

40~49 7% 0.0% | -02% | -0.4% 1.0% | 00% | 0.1% -0.7% 0.1% 0.9% | -03% | 03% -0.9%

50~59 ik 0.0% | -02% | 0.1% | -10% | -0.1% | 03% 0.0% 0.4% 0.6% | -04% | 0.1% -0.3%

60 7L b 0.1% | 0.0% | 01% | -23% | -0.6% 1.4% 0.8% | -0.1% -1.7% 1.9% | -0.4% -0.1%

#z2—4 EOENPLOTI : >—FrvyidRy b Ty 7iE (RHEIZE20%)
T4 AR i | AR R | B
Pk A R | R bl sk | WIRK | REEE | - | BE B | Zoft
KiE it g | R s 5 DWHE
H

i 02% | -02% | -0.1% -0.8% 0.1% 0.3% -0.5% -0.4% -0.4% 0.1% 0.2% -0.6%

30 A 0.9% | -1.1% | -03% -1.4% 0.4% -4.7% 1.1% 4.1% -3.0% 3.1% 2.1% -0.2%

30~39 7% 0.5% 0.6% | 0.0% -0.2% 0.6% 1.2% 0.2% 0.0% -1.1% 1.9% -0.3% -0.1%

40~49 7% 03% | -03% | -0.6% 0.1% 0.4% 0.3% -1.0% -0.9% 1.5% 0.8% 0.2% -1.5%

50~59 % 0.1% | -02% | 04% 3.6% -0.1% 0.5% -1.3% -0.5% 0.6% -1.7% 0.8% 0.5%

60 & LA L 0.1% | -07% | -0.3% 1.1% -0.5% -0.2% 0.8% -0.6% -4.4% 1.8% 0.4% 2.2%

ZOfERIT, BEOMEN S OF A KR

MEF5/NS< o TWVDHEDIZRZ LM

20% TIEZ D REL 2D HLOD, SR ITE

AR e T =2 ITENEBIC L > TR

Lt Tl _RoinnTnadieH, YTULIEVRRLS Lo TWHAREENH H, K%
BESHELRILT =227 ALy y 7V L TBRLFEZEAT 2L, RO LD

2725,
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K3I—1 = rvx-Ryb - TyriE vy 7B R 10%)

HH A | AR L=

Wit Rk e e - | ERem | WK | PREEEE | - | HE B | T ofh

KiE il VEY | % @E ES DI

(FH) (1) 3

e 7,115 | 319,682 | 69,890 | 19,275 | 18,988 | 9,504 | 13,054 | 12303 | 51,309 | 21,394 | 32,064 | 72,362

30 f AT 4,697 | 246,614 | 48,900 | 39,903 | 14259 | 7,804 | 11,647 9,125 | 42,928 6,726 | 21,697 | 50,392

30~39 i 5,988 | 280,782 | 61,216 | 24,736 | 16,585 | 8,862 | 12,543 | 11,555 | 48,516 | 14,387 | 30,199 | 52,459

40~49 7% 7,479 | 326,834 | 73,041 16,553 | 19,763 | 9,032 | 13,581 12,185 | 51,004 | 33256 | 34,125 | 64,013

50~59 7% 8432 | 359,733 | 75513 | 14,282 | 21,102 | 9,826 | 13,586 | 12,660 | 58,419 | 27,287 | 32,142 | 95515

60 LA I 6,462 | 312,592 | 72,439 | 19,550 | 18,658 | 11,043 | 12,347 | 13,705 | 45,778 5344 | 33,640 | 80,281

RK3I—2 V=T rix)Bmy b Ty IETx v TR (REIE 20%)

HH | ERIA THE

2303 R EiE e - | mRem | WM | PREEEE |z | BEH B | Tofh

KiE A [0V 27BN (s ES PR(EE

(Fm) (1) X

ik 7,11 | 319321 | 69,917 | 19,007 | 19,014 | 948 | 13,077 | 12322 | 51,517 | 21,661 | 31,874 | 72,311

30 7 Al 5,060 | 254,220 | 50,981 37,553 14,630 8,019 12,060 9,501 44875 7,861 21,682 54,322

30~39 i 6,133 | 285436 | 62,167 | 23,667 | 16,832 | 8902 | 12,718 | 11,697 | 483877 | 15258 | 30,287 | 54,700

40~49 7% 7,442 | 326,002 | 72,913 | 16,715 | 19,809 | 9,063 | 13,575 | 12,274 | 50,895 | 32317 | 33,550 | 64,732

50~59 7% 8,244 | 353,654 | 74,915 | 14,654 | 20,889 | 9,763 | 13,558 | 12,613 | 57875 | 26,979 | 32,012 | 93,500

60 7% LA |- 6,525 | 313,680 | 71,984 | 19,122 | 18,661 | 10,859 | 12,199 | 13,463 | 47,140 7,503 | 33,556 | 78,106
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#£3—-—3 EBOENPLOTIL: U—Fr xRy b T oIk vy 7%
(R HIZE 10%)

HEH TIPSR | AR | RS

A R | b/ R | k| RIEE | 5@ - | EE R | ZTofh
ek | wna | RO | IR e ES DIHF

JH &) X
s 0.1% 0.0% | -0.1% 00% | 0.1% | 04% | 0.0% 0.5% 0.7% 0.6% 03% | -03%
30 i A 5.9% 1.9% | 65% 3.1% | 3.6% | 82% | 0.0% 6.7% 4.2% 42.7% 6.1% 6.1%
30~39 i 2.2% 20% | 1.8% 22% | 1.9% | 14% | 0.7% 1.2% 1.9% 7.1% 0.8% 5.0%
40~49 7% 04% | 02% | -1.0% 4.0% | -01% | 04% | -0.6% 0.4% 1.1% B37% | -0.6% 0.4%
50~59 /% -1.6% | -12% | -0.8% 29% | -1.0% | -04% | -1.2% 0.1% 0.3% 2.1% 0.1% | -2.8%
60 LA 1 15% | -03% | -0.5% 33% | 0.0% | -08% | 25% | -03% | -1.8% 58.4% 1.0% | -1.6%

#£3—4 EBOENPLOTIL: U—Fr xRy b T oIk vy 7%

(R 20%)
HEHF A MR, | A R | VRS

WA ot s b ey | OR | REE | K@ | #HE B OE | ToM
Bk | Ko OV | R W R [2REE

i 327 K
s 0.1% | -0.1% | 00% | -1.4% 0.3% 0.2% 0.2% 0.7% 1.1% 1.8% | -03% -0.4%
30 AR 14.0% | 5.0% | 11.1% | -8.8% 6.3% 11.2% 3.6% 11.0% 9.0% 66.8% 6.0% 14.3%
30~39 5% 4.6% | 37% | 34% | -6.4% 3.4% 1.9% 2.2% 2.5% 2.7% 13.6% 1.1% 9.5%
40~49 7% 09% | -04% | -12% 5.0% 0.1% 0.8% | -0.6% 1.1% 0.9% 64% | -23% 1.5%
50~59 #% 38% | 29% | -1.6% 56% | -2.0% -1.0% | -1.4% 03% | -0.7% 32% | -03% -4.9%
60 7Ll | 25% | 01% | -1.1% | -5.5% 0.0% 2.4% 1.3% 2.1% 11% | 122.4% 0.7% -4.3%

DX DI, WA ED 30 BN D K 9 AR DD IR W KRR R ER & 20%18 BT
BEOTNNRKREL Lo TS, 7B, HHFEN 30 BRI OGS OHEE TR TR KE
WOIE, bEHEZDORDTIRHEEEMILE A EDN> TORWIERZWHRIIZ, DD
ZEOHE R A H L T DI RFEET 210> T T (T AR LTV
HERbND), RIMEDOA v 2T —a il ld T —INbOTEENKREL D720
Ths,

LIAT, ZOFEF Yy INET X LT TWVDLDOT, ERRKE FF—L L
e xA RNDIRNWT U HE N KRy N Ty 7EEIFERCEEZLND, FUXRAT —#
WRRTOT A FDRWT U F LRy b Ty 7ikE@EATLE, LFO X I2B-
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TR LR D,

Fa4—1 BERTOTUHLFHy b T vr7E REIE10%)
R | | R
A aE | R | ek | snex | R | mieE | @ #H # % | 2o
i L K O | G e PRCE ¢
(FM) (M) & 3y
Wik 7,107 319,473 69,893 19,166 18,996 9,513 13,074 12,281 51,414 21,666 31,963 72,607
30 AT 4,700 247,667 48,548 39,375 14,420 7,495 11,842 8,919 42,371 7,452 21,727 52,120
30~39 5% 6,008 280,488 61,112 24,423 16,581 8,899 12,517 11,500 47,663 14,095 30,350 52,270
40~49 % 7,456 326,878 73,114 16,363 19,755 9,070 13,589 12,082 51,306 33,802 33,883 64,378
50~59 % 8,433 358,220 75,594 14,366 21,110 9,821 13,666 12,715 58,313 27,709 32,205 96,186
60 % LAk 6,417 313,971 72,430 19,634 18,674 11,065 12,307 13,778 47,412 5,592 33,111 79,867
Fd4—2 BERTOTUHLKy b -T2k (KRB 20%)
R R R | ERION | R
i R | R | ek | s | R | REE | B | #E # % | zom
i wEe | & O | B g prs | oMk
(FM) (M) & 3
e 7,094 319,067 69,949 18,979 19,024 9,495 12,990 12,271 51,202 21,657 31,994 72,968
30 AT 5,004 254,249 50,643 37,799 14,681 7,641 11,903 9,414 43,697 7,890 21,968 53,704
30~39 7% 6,125 284,354 62,100 23,758 16,841 8,922 12,592 11,673 48,143 15,071 30,599 54,760
40~49 7% 7,425 324,807 72,997 16,372 19,753 9,108 13,519 12,210 50,818 32,571 33,539 65,965
50~59 7% 8,219 354,274 74,824 14,420 20,977 9,784 13,475 12,592 57,905 26,786 32,128 93,415
60 5L E 6,519 314,595 72,367 19,721 18,638 10,892 12,123 13,350 46,649 7,642 33,588 80,203
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F4—3 EBEOMENLOTH : BIKTOT U H L kv b T vriE (R 10%)

AT AR DR M| BN
A ok ) e FHRoF | BR[| REE | 8 HE BEM | T oMl
Bk | waa Fooov |k WIS e DA
bie] L7 T
[ 0.0% | -0.1% | -0.1% -0.6% 0.2% 0.5% | 02% 0.4% 0.9% 1.8% 0.0% 0.0%
30 FEANS 5.9% 2.3% 5.8% -4.4% 4.7% 3.9% 1.7% 4.2% 2.9% | 58.1% 6.2% 9.7%
30~39 7% 2.5% 1.9% 1.6% -3.4% 1.9% 1.8% | 0.5% 0.7% 0.1% | 4.9% 1.3% 4.6%
40~49 7% 0.7% | -0.1% | -0.9% 28% | -0.2% 0.8% | -0.5% -0.4% 1L7% | -2.1% -1.3% 0.9%
50~59 % 1.6% | -1.6% | -0.7% 3.5% | -09% | -04% | -0.6% 0.6% 0.1% | -0.6% 0.3% 2.1%
60 LA L 0.8% 02% | -0.5% 2.9% 0.1% | -0.6% | 2.2% 0.2% 1.7% | 65.7% -0.6% 2.1%
F4—4 BEOEILOTI : RIETOT U H ARy b Ty 7k (RHIE20%)
T LRI R 4O | HESH
A A R e FeF | R | BREE | Kl | BH BOE | TofM
ek | s | OB | B wfE S D
iE X
ek 02% | -02% 0.0% | -1.6% | 03% | 03% -0.4% 03% | 04% 1.8% 0.1% 0.5%
30 FEATH 128% | 5.0% 103% | -82% 6.6% | 5.9% 2.2% 100% | 6.1% | 674% 7.4% 13.0%
30~39 % 4.5% 33% 33% | -6.1% 35% | 2.1% 1.1% 22% 1L1% | 122% 2.1% 9.6%
40~49 1% -1.1% | -0.8% 1.0% | 29% | -02% | 1.3% -1.0% 0.6% | 0.7% 5.7% | 2.3% 3.4%
50~59 ik 41% | -2.7% -1.7% 3.9% | -1.6% | -0.8% 2.0% 0.4% | -0.6% -3.9% 0.0% -5.0%
60 7% LA L 2.4% 0.4% 0.6% | 25% | -01% | -2.1% 0.7% 2.9% | 0.1% | 126.5% 0.8% -1.7%

DX, v rix e my b Ty IE (Vv TR BIKTDOT U H L -
By b Ty rEEBICTRBED 40% 52 58V R3 AL TEY, ZOFETIEERICH
N, WENLELEZ LD,

Kalton and Kasprzyk (1986)" Ti&, & v k « 7w 7{EOFFE LT, =7y vk
v b T IEOM, [RIETOT ULl v EaT—ary), [HBENTOT X L
A EaT7—rvar] PFFTWDH, TV, Hne—HI 7 ey —2 TRitEh
TWOERIHHE 4 fE (PEXE 3 /%A, WCE 3 oA, 2R 4 0. i RO FlmbEwR 5 5
B) OMEETHE (FF— -7 =) ZEV ZOPTTH LA U EaT—vay

19 3T (2018) 21,

20 Kalton and Kasprzyk (1986) TiZT v Z AR FEIC (BEHL REHOHI— ROK] &5 JRFITEE
s T=720) TRy N - F o7 OFRERANTHNRZWVWR, SHTIHEFRERY b - Ty Z7EICED 5,

2 HAICRIE T D & 180 DFHNTE B8, Tk & T3l o ¢ T 1RESE) 13fh & KB L7z
DL TWT, [FEHE] Lo v AT HEENER] BRAETDIDEEOSFERILI D D70,
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ZITO L. TR/ NS KIS ZALZENTE D,

#£5—1 HEATOIZ LRy b -Tyr7iE REIZE10%)

7 AR Hn R AR E M| HEEI
A 1ok e BN - | mReE | B K | RERE | il E # % | ZTofh
p/ST:] 9 [oN-27} U B 58S DI
(F) (1) X
[ 7,100 | 319,566 | 69,863 | 19,048 | 18999 | 9,537 13,070 12,296 | 51,241 21,414 | 31,983 | 72,555
30 BEAI 4,451 | 240,042 | 46,070 | 40,729 | 13,798 | 7,130 11,694 8,558 | 41,752 4,773 | 21,020 | 48241
30~39 7% 5854 | 276,858 | 60,184 | 25475 | 16,302 | 8870 12,446 11,476 | 47,374 13,391 | 30214 | 50,366
40~49 7% 7,503 | 327,746 | 73,599 | 15,791 19,872 | 9,059 13,662 12,119 | 50,966 34911 | 34,174 | 63,562
50~59 ik 8,574 | 362,858 | 75998 | 13,652 | 21,365 | 9,860 13,705 12,726 | 59,098 28,017 | 32,220 | 98,431
60 mELL L 6,343 | 312,215 | 72,667 | 19,278 18,607 | 11,289 12,232 13,905 | 46,175 3,377 | 33,091 | 80,721
KE5—2 HENTOTUH ALKy b T yriE (RUE20%)
AT AR IR IR 4| HESH
LION A e e Fhes | M K| RAEE | A - HE oA | Tofh
Bk | wnm VYE DS iwE s D
SiEl (F) i H
(5o 7,120 | 318,022 | 69,903 | 18,975 | 19,040 | 9,540 12,993 12,246 51,121 | 21,609 | 31,995 | 72,903
30 A 4,457 | 238,509 | 45981 | 42,056 | 13,770 | 7,053 11,651 8,774 42,169 4918 | 20,266 | 48248
30~39 ik 5903 | 274381 | 60,180 | 25,173 | 16,310 | 8,809 12,463 11,441 47,161 | 13470 | 29,645 | 49,754
40~49 1% 7,550 | 327,726 | 73,622 | 15915 | 19,949 | 9,042 13,597 12,047 50,920 | 34,875 | 34,247 | 64,350
50~59 ik 8,552 | 360,588 | 76,027 | 13,434 | 21,409 | 9,984 13,623 12,534 59,749 | 28,497 | 32,159 | 99,461
60 mELA 1 6,350 | 310,694 | 72,848 | 19,107 | 18,650 | 11,228 12,011 14,046 44,643 3,654 | 34,124 | 80,622
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#5—3 HOENLOTH : GEATOT U F LRy b Ty 7k (KT 10%)

AT AR DR M| IHES

A T B e Fhew | IR K | REE | K@ | HE #H % | Tofh
Bk | i O 1% WiE R (OR(EE 4

iH X
[ 0.1% | -0.1% | -0.1% | -12% | 02% 0.8% 0.2% 0.5% 0.5% 0.7% 0.1% -0.1%
30 FEANS 03% | -0.9% 0.4% 1% | 02% | -12% 0.4% 0.0% 1.4% 1.3% 2.8% 1.5%
30~39 7% -0.1% 0.6% 0.1% 0.7% | 0.2% 1.5% 0.0% 0.5% | -0.5% -0.3% 0.8% 0.8%
40~49 7% -0.1% 0.1% | -02% | -0.8% | 0.4% 0.7% 0.0% -0.1% 1.0% L1% | -0.5% -0.3%
50~59 % 0.0% | -04% | -02% | -1.6% | 0.3% 0.0% 0.3% 0.6% 1.4% 0.5% 0.3% 0.1%
60 LA L 03% | -04% | 01% | -47% | -03% 1.4% 1.6% L1% | -1.0% 0.1% | -0.7% -1.1%

K5—4 HEOMEMNLOTI : GENTOT U F LRy b7y 7iE (RHEIE20%)

A AR i R M| RS

LIUN ok | R e % | HRKO | R EE | K- | #F AW | Zofh
Bk | wmn | @Y U s 5 DWHE

1 H
i 02% | -02% | -0.1% | -0.8% 0.1% | 03% -0.5% 04% | -0.4% 0.1% 0.2% -0.6%
30 A 0.9% | -1.1% | -0.3% -1.4% 04% | -4.7% 1.1% 41% | -3.0% 3.1% 2.1% -0.2%
30~39 % 0.5% | 0.6% | 00% | -02% | 06% | 12% 0.2% 0.0% | -1.1% 1.9% -0.3% -0.1%
40~49 % 03% | -03% | -0.6% | -0.1% | 04% | 03% -1.0% -0.9% 1.5% 0.8% 0.2% -1.5%
50~59 % 01% | -02% | 04% | -3.6% | -0.1% | 0.5% -1.3% 05% | 06% | -1.7% 0.8% 0.5%
60 LA L 0.1% | -0.7% | -0.3% 1.1% | 05% | -02% 0.8% 0.6% | -44% 1.8% 0.4% 2.2%

(FERDEZE & i)

UEDYIab—varnb, Ay b Ty 7EO R =227 =200 T X ATE
SETEEN K E K 2B, #WUIR RS — P2 ERTIUS NS IHE 25 ZENTE
HEFZEZOND, 2120, HWeT =2 OMENS, ZORKERITITN < DD O R IRA M2
Thb,

—D0F, Tl TWAHREEE EERAL, MEHEIC3 » Hichlo TEiHEEZ >
JTHoW, WXHHZ LI — 7 AFHOEZFHE L TWE 5D THLED, I7eT7—
Z INBEIZEEFHEIZ 72 » TV T, ARIOGIEITHREIZIS T 2 REEDRARDIUT B L TV
RNEWVWHZETHD, b —DiF, —MHI T =X, uT7 —FEEFHLTHMAD
RTA—=BEER L, T I0DWIERT — ¥ ZRAESHEDL L) FEER S TWHDT,
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ANIUED K 9 7efiit oIS L ClEET B2 A 3T, oz AW TEZOSTUIE R
EEELLEICELS RDABEENRH DL THDH, SR Iab—varit, HLETHH
v R e FOIEICEAL 2T — a3 O AR ETRA LD Th B,

SBROBEELTUL, UTOEOIRbDNREZLND,

VA FORYFNTHOWNWTORE, SENLT VF L Ky b7y Z7EOEMAIZY
7o T xA NEBE LD, RO Z S > TREMD A & 72T DT
HivE, BETHONMY THHLEEZBND, —FH T, VoA MBS REERGE,

VA NOEWRFEDEARIEND RF—IZEASNDAREER S D, 7oA MIBET
% BRI TS0 © b IR e sm St CR O 323, R0t & B9 5,

MCAR LIS DFEA R T3 = X DA~sDRG, AENIRANED A% T 2 Z WITAT 2 7208,

Z #UiX MCAR (Missing Completely at Random) DFEAA B = X L ZRiFEE LTWNWAH I &
272 %, BUIEIIERIEB S I OELRIZ LV BERENLED L Z BB Z BN,

SHROET &2 ET D,

TT 4T 4 TR~ DOR R, AENEAFHER bMOEE & FEERICH 7228, 2T
REFI=T 474 U 7HINTICHD EE 26N, By b7 v 7L E R
AV EaT—ar&#1TH 7 EONBEDORF & FE 5%,

BEHHEB BT 2K MO, SENTEWEBZ 7 =4 AHAO X 512> T, Kl
7o & Lens, BiEE CRUDFEAE LG ICITEROIISERE 2 b D
(BHHEBRZETEESEL TS v EaTr—varazitH, BMNEE L TRNY L T5%),
EEIHE D KBP LTS A ~O% R, SBEIEHEE Z WM LA v EaT—va %
IToTWDHA, ZHUTHEAMOHEZ BB T o iErH 5720, F—0 FF—%2H
W5 72 EOXHLORRF & ET 5,

RF—= 0 2 oo B~ DX, SEIORMEFE 20%ETHYI2b— 3T
ITRAE Lo T, RPIFEEZ EIF T & Rpb— - =L ND R —RN2 0 72 7%
LZENRIV DD, e, DEEMMNS LT EREOFOT — 2 083~ TR
THZILELRIN DD, ZOLIRGATEY., Nh— - FT—LEHKET5HZ L Tx
IST D, FOHEORFEET 5,

RIT—DEOFIZET M5, AEOKRY b« Ty Z7EE RN —%2 2 —7 vy e
WET U F BTERE LT, REBRER EOFELEZEZ BN D,

AU 2T —va IR DREOFE, A EITHEMICEFTRIZE T 2 5EENS DTN
ZRHli L TWA 0, HOMMR N HRWIEEIZED X ST 200G, 74
LA ZRY BT TIEET NVOREMEEZFHMI TERNDOT, 7— AT v

2Ky b Ty ZIEE, EROSAANRERONAR & KL TS & DIEIZHE SN TV ST, FEIPR
BEIXEZANMEHAVCFEO LS5 Z LN TE& % (Little and Rubin (2002))

2 Andridge and Little (2010) %5 4 i’z &,

B Ial—varEORETH- T, BIEOLEHEFEEFRE TITAFHHEBIETMOEEOME L LT
HEINTWADT, ZOXHRZT LTI B,
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72 EOZERAN R FIERLET, ZOHEOTU A4 FORVFLWHREE 25,

4. F&&H

LEROFHEIZ DWW TIE, 7R EBAERRICLIE 2 HEIZOWTE, A v EaT—v
VAT A, RN RETI, HIREETOA U E aT— 3 e 8 ORKGR ZR R & i
EL, BERQBEOERED L THZRREEIT> TS I ENSN5,

BT I 2 L—a 2oL, BAEOKGET — 2 I28B1T 5 KAE~D LU >
N Ty ZEEEATHZEIEARETHH L EZ LD, R —0BO S 72 &0 BRH
2O, AT HIRAEICS U T BTG S 0ER B D,
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