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The Imputation Method on the Population Census in Foreign Countries
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In case of clear inconsistencies, or when the item is blank in the large-scale survey data such as the Population Census,
it is practically extremely difficult to confirm to respondents on all such data. As the solution, the National Statistical
Organizations (NSOs) publish results corrected by substituting similar data into their items, so-called “Imputation.”
Presently, there are several types of this imputation method, and NSOs use imputation method that is appropriate for own
country’s data. Many countries use the Hot-Deck Technique, which looks for value that is estimated to be similar to the
missing (or inconsistent) value and substitutes it into the missing value. Various methods and procedures exist for the
Hot- Deck Technique, and the NSOs are devising it so that better imputation can be implemented. It is not possible to
spend much time on imputation work for statistical surveys with a fixed publication date. Therefore, the imputation
processing, which can be expected to improve processing speed simply by changing the procedure, is thought to be well
worth studying.

This paper introduces the description of imputation methods used in the Population Census from the guidelines issued

by the United Nations Statistics Division, and then compares and considers the results of interviews with NSOs.
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DORINEFEIZE S b LWESHEO B HHEEMEAZRAT 2 HIETH Y . BATIIHEC T L &
FHIN TS, A U EaT7—a U id, rFEORERREORLEIC K D REET — 2 ITxtilld 5
= DEBEICRD HILTWA HETH Y | K EOESEFE ETHHI TS,

AT =2\ E, R EEEECHEBIC L > TE UM —NEEN TV D ATRENE
N5, Z 9N o e T —[FREFERARCTE B IR UIRE T 2 DR —FHEELITETH LM,
E&HFHAED X 5 RAHGHES KB ZREDSL S, 2 TOxT7 —%2 Y NITHERT 5Ok /- & &
HAH 20300 BEEHETIZII R TH D, TD-D, £IWVo-TT—2ETIET H5AI2B VT
X, T—X T 4 T4 IR0, T—F O R GO KA A R LT, BAECH D ATHE
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I EEHEEICBT 2T —%2T 07 4 7 DRSiR

[ERE#EFHES (United Nations Statistics Division) (%, IR O#EEHEIE OFRRIZR T LTV DAk T
BV, BHEEHEOERRZRIEELRE L T 5, EEFHEICE L TF AR, 2017 £ TEEBHA
V2R 2 HI K VDS 2RT 3 hiR (Principles and Recommendations for Population and Housing
Censuses Revision 3) | #¥1T7 LT\ 5, ZOFRAIROENEIL, SENESFELFET 20N
A RTA L E LTRERF RSO TH D LRIFHT, SEFFHRD X0 2R TE IR O
WEBGHEZHE LERTEX L2 XTI 20 THD, o, EEHEOT —2 2T 47 14>
TIZOWTGHEIZRBAA 2 ST D TEBREST 47T 1 71T FT7 v 7 UGT 2
fit (Handbook on Population and Housing Census Editing Revision2) | & 2019 4F|Z%fT LT\ 5, =
NEERHIBWC T —# 27 4 T4 VTN ED XTSI TN D DnE 2 2T T 5,

1 [EHEICEET 2 A O
EEGHAEIC BT 2R N OB (GT 3k Tld, T—X T 47 4 » ZRERIZHOW T, THH
7 [3.189] [3.190] ITLA ROy /7 b5,

3.189. Since for large censuses manual correction is rarely economically feasible, the conditions for such
corrections are usually specified in specially designed computer programs for automatic error scrutiny and
imputation based on other information for the person or household or for other persons or households.
Whenever imputation is used, a flag should be set so that analysts are able to distinguish between reported
information and that imputed by the editing system. For cases where sufficient information is unavailable for
the specific persons or household to correct apparent errors, imputation methods can be used such as the hot

deck approach. This technique uses information obtained from previously processed persons, families or

2

households with similar characteristics as the “best suited” value in replacing missing values or values that

have failed processing edits. However, this technique requires careful programming work, considering that
the search for appropriate information in the census database would slow down computer program execution.
(" AR
3.189 KEWLREBHED T2 D DFENT X HFTIEITRFEINIZTRILRATRETH 5720, £D & 5 723TIE
DFMTEE 2 DN O O UMD N OO MH OIFRIZESWTHEI= 7 — &L O v B
T—a VDO SN Za v Ea—2 7 a /T ATIRESND, AV EaT— 3 VEHTIE,
MTTFVRARINPNET—H A EaT—a T —H XK TEDLIICT T T ENTTEBIMLERD
%o FEED NPT DONWT, D™ T —%FTIET 2 DI 72 F# AR CE R WIGEITIE, Ay
NIl EaT—vay HEEFERT D2 LR TE 5, 2oL, KfEC=T + v N TREG
12T 5l % b L7z ) BUEICE X #2 BRI, Al > TUBR SN [FEROFHEZFF - 72 A, Fk
A DO T =2 N EL N EREFIHAT 2, UL, BEEGHET —2 X— 2Bt tEm a2 R4 5
2 &, 2 Ea— X ONBEE A KT S 5700, EERT v s 7 IV IEERNE LT 5, _
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LTW%, Flo, FFEO N DN TH LR T — 23 1ET 2 72D OMOFHR 2MFIEL
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BRI D> CLE D, TDH, HERT 07T IV EENRKLETHD Lt & T
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NZEDHEAT = v 7ETiEE a—~ T —EANC L DB OEORGFET D720, RE
BT AT oy 7 TH I a—F DN EEY 52 LFENTHY , BER EOETDH
R CX 5,

3.190. In some cases, the best solution will be to move out-of-range or clearly inconsistent values into a
special category, prior to deciding how such cases should be edited and classified. In this way, the pitfalls of
introducing statistical biases are considerably reduced. But precautionary measures should also be defined
and set for the fact that overambitious automatic editing programs may cause the so-called “corrected” data
to be significantly flawed. In this respect, it would make sense to have an acceptable cut-off value for error
rates at the enumeration area level. If a data scrutiny program finds that more than a certain percentage of
the records in a particular batch have one or more serious problems, the whole batch should be rejected and
subjected to human or fieldwork verification.

(" BAEED h
3. 190 HAIZ Lo TR, FIHAOIECH BN AR Z RN T SV ICBE S 7RIS, 2ok H7
FHNZDONWT, EDRDZTT 1y ML T DNENERET D Z L PRBEFHTR D259, €25
LT, BRI T ZAE NS E LREDRVERET 2 Z LN TED, Ll (TERE-HEHTT ¢
T4 TRs T NI WD HIE] T X ICERKRRME AL SELERE > TS &V FHELE
ERELTTIIREFH L TBIRETHD, ZORIZBWT, EiHR L~V TORRERIZKT DA TE D
Ay PATEEBRES D Z EIFHIIHR > TN D, T—FRERT 07T LW, FED/N Yy PIZ—DLLED
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JET DTkl x I FRAFE U CE o, Lov L, EEFHEIEEMN 540 10 2 8 Lo - JE HiEH
T TH D=0, WEEME TOREAREL . ZOMICT =227 4T 4 L 7IZBT 5 ) U on
KO TLEW, HLWEBFHEDT-DIZ, DRiOT — X [RGB Cff ] S - FlEZ Y B S
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AT CHME SN IEEN 2 F0Ek U, REROIEEICIT 2 EE A RS2 Z L2 B LTER S
TWb, £, 2Oy R7 v 7%, FEPBEOBIEORMGRIICR bE L Tc=T 47 4 7
EEMETHIENTEDLL IR TR, S5OE D EMER LN, =747 47
07T AR FTTHARIC, JVEWasa=r—valANAZENTEDLLIICHIES
nTunsg,

CDONY RT I TET =L 2T 4T 4 TIZONWT, EDX I RN 5N DNELLIT
THEAT L=,

(1) REEOHK
ORI AW TIE, TE-D-3-TEEE S [147] LU FOFER N R &b,

147. The editing team must decide early in census planning how to handle “not stated” or unknown cases.
As noted earlier, columns or rows of unknowns in tables are neither informative, nor useful, so planners in
most countries prefer these data imputed. Without treatment of unknowns, many users distribute the unknowns
in the resulting tables in the same proportions as the known data, thus imputing the unknowns afier the fact.

The editing team needs to decide how to deal with the unknowns systematically.

GBS )
47, =7 47 4 7 F— A, [EREREOFHE OIS T, RGEE X TRFE 28D L 512 H H
ZROIRTIUTIR B 720, RPDTRFHEDFIRATIIIFE B 2 <. AHATHRVDT, 13& A EDEOREH
VEIINOEDT—H oA o EaT—va 3L LEHFLEL TS, RiExr (T— 573:?4 T4 TN
T) B L 72WGE ., < Oa—F— 3R Gt T —Z 2T — & LR UEIA CTRPIHK Sy SE 5720, Rt

%ﬁﬁ%&%ﬁ%yﬁn?%Vayéhéoi?%?%Vﬁ%%Avaﬁ?%9%%%% Enkoiz
\ A D DRDDVER B D, Yy,

AARDEZFHA TIX, FFECOWTIAFEHEA Z21ED 2 & T IR 2 REL TV H08,
2015 FEEBFE N HITBEMHE LT, iﬁ@ﬁ®%ﬁﬁ%’éiﬂ6FTﬁﬁj%%ﬁ?—
Z LA CEIG TRPICHK S ST D TGN 2. & RFIHE OFIEMER B2 5720
@%LTvé&:%T%@\@H%ﬁlwﬂii¢_%éi9;$%%Lxﬁ7~§%4/
a7 —T a3 LTWA,

(2) FENC L AT 4T 4 VS Ay a—X IZLAABTT 17 4
M#E-B-HHEEF S [233] Tid. EBREDCT —XT 47 4 7 TIIFEIEHEIOE LG

DERONICONWTOFRR R HD, ZHETE I ETHRL, 2yt a—XIlL 28T ¢

TAVITIMNTFEINCEL DT 4T 4 7 X0 L FRTH Y HERIND FETH D,

233. Manual correction inevitably lowers quality and consistency unless the respondent is contacted. It takes
more time, and it costs more. Computers do not tire and are faster, they do not have personal problems that
might interfere with maintaining quality or consistency, and, in most cases, they make processing cheaper.
Most countries now use some kind of automatic correction.

H AGER

233, FEEICKDETIEIL, BEHISEK LRVIRD . £95 LTHMECEAMEMETLTLE 9, Kb
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(3) ZUHEROFEAET =
17474/7 BT 27T — 2 OREME R OEEMELRFES 2 HEIC OV TE, E-D-
HHAZE 5 [248] [249] KON EE-D- 2 HHA &S [254] (A A &R DA R HIL, b
v & v xT 4 v Mk (Top-down editing approach) LS ETT 4 v ME (Multiple-variable
editing approach) 2MFST LT D,

1. Top-down editing approach
248. The top-down editing approach starts with the first item to be edited (the “top”), which is usually the
first variable on the questionnaire, and then moves through the items in sequence, until completing the edit of
all items. The usual approach is to first take into consideration the response rates and the relative importance
of the various items. Because of their importance, particularly in dynamic imputation, the edits usually start
with sex and age. While the top-down approach does not completely preserve the relationships among the
data items, it does provide an adequate framework to complete the edit.
249. During the editing process, some edits change the value for an item more than once. This procedure can
introduce one or more errors into the dataset. An imputed value may be inconsistent with other data. Even
when variables are dealt with sequentially, a particular variable should be edited against all other variables
concurrently, if possible. For example, a child’s age, imputed on the basis of the mother’s age, may be
inconsistent with the child’s reported years of school or years lived in the district. In this instance, the age
will be re-imputed until it is consistent. An imputed age is an intermediate variable until final assignment. In
creating the edits, imputed intermediate variables should not be recorded as changes until the final
assignment.
(ks
1. by7FH¥orx=T 1y ME
248. by THE U TT 4y MEX =T 4y SILABHIOEE (I h Y 7 GRS LORAIOZEED)
MBIEY | RTOEHBEOTT 4 v b5E T 5 £ CHBIAICHEET 2, BHEOFEE, FTEIEREAE
HOMXREEE A BET L2 L ThDH, FHICEA v EaT—ray Ry My 7)) Tlidk, ZOEE
PED, =7 ¢ T g o 7IFEE . MR LR DBl S ND, by T E T TT 4y MEITT — 2 HBRO
BRZZERIRFFT DL DOTIIRVS, =T 4T 4V V& T T 500w 7 L— AU —7 45
2o
249. =T 4T 4 7 OERT, HLHADHEAEERET T 57 (v MDD, ZIUSED  T—2
MZ— DD T =3 AT DARNER H D, A 82T — 3 Y SNIEPIOT =2 LFFL
TWDAREMD B D BEMIARLIL SN LG TH, AIRETHIUIMOETOEH (HE) LFEKHIT
T4y NTORERD D, FIAIE, REBOFRE KA 2T — v a VSN FEOFERIC OV THRD
k S SRR OHIKIZEA TV D & FEGMN L R WRTREMED B 5, Z D%e, FHEDOF
TEAMNRENDETA U EaT—2a VEBRVIRLIATT 71259, A U B a7 —v a » SHUAFRIT
&EW&T@$WW&®T%6 TTAT AT T DT, A v B 2T — 3 a o S P RIEEE
\(CEDETORE L L TRk 23& T, y,

\

2. Multiple-variable editing approach

253. The “top-down” approach to census and survey editing which is the procedure that was introduced in
Section 1 above, may not always give the best results—those that come closest to the real distribution of the
variables. As indicated, the top-down approach, if applied without proper precautions, frequently causes
problems in the edit.

254. Another approach is multiple-variable editing, which is based on the Fellegi-Holt system. This approach
requires morve computing expertise and computer power but probably obtains results that are closer to

“reality”....In the multiple-variable editing system it is necessary to determine a set of positive statements to
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test the relationship between the variables. Then, the edit tests each statement against the data in the
household to see whether all statements are true. For any false statement, the edit will keep track, on an item-
by-item basis, of invalid entries or inconsistencies. After all tests, the editing and imputation system must
assess how best to change the record so that it will pass all edits. Editing teams usually use a minimum-change
approach and change the smallest possible number of variables to obtain an acceptable record.
(HAGER
2. ZEETT 4 v ME
253. EBRESCHMOFHRED T 4 7 4 L 71O TUE, by T H =T v MECKY, £ LY
ERDFEED AR HIEWERGF OND IR O 720 E\ER PHIRAH L TIC hy AT 2T 1y
MEZBEHT 2 &7 v hTUTUITRENEL %,
264. b O —ODHETT = LF-FN MHRITESLEERTT v METH D, ZOHEL, LFvE<o
SHEOHFEMFRE 2V Ea— 20N ENEE TN, BEOL [BIFE [TAWERE[/DL ZENTELEA
9. (Fg) ZEETT 4 v P AT ATIE, BEEOBMREGEET 72012, —EDOHENRAT — A
VNEEDDMENGHD, LT, =T 4 MIETDOAT— AV MBRETHDL Z L 28T 5701t
WHDOT =2 LTHEAT — b AL FERRET D, o Tc AT — b A ML T, =7 ¢ v MIHHA T
LT, WYL NTIROF JEZB T D, BETOMGER, =7 4 v b+ A EaT—a AT AT, &2TO
TT 4y MIBHKT 27202, La— e E0 L5 ITEE 2005 E & il LaiTiude by, =
TAT 4T TF—NETEE ., RNROEFEHEZEH L TEK L 22— B2 72 OICRER IR Y D7k
\ DR ZIEES %, W,

\

Ny TZT T 4y MEEIE, =T 4 v FENDRAIOEE, HEZETH L, R
MO TOWHEMEEDIMEE > T, R TCOHADOTT ¢ v NEEMHEBNETE T3 551k
Thb, 2FV, HAIFMESNZIER T v &, BlziE, RYIORETER 2 Fifn
Tholzhmh, ETIENETT v b L, TOHEBIZESWTRORETE B TH 5 M5 %
=7 4w b, BIZROFEEE THHHAHIL, Fhn RO G2 FE->T=T v b&T 5
ZEMTEDDOTHD, My T XTI T ¢y MEIIERL b TV HETH DM,
WEINRICT =2 =T 47T 4 7% LT\ ZET, HERMTOEEMER N/ /t>TLE
FZEMBHDHTD, FIFHIEBEZZT 4T 4 7T HZ ERHERENTWS, 2, by
Xy T 4y MEZ HEES [253] I2BWTHT LHEEOR RIS LD LIFRE S 7
WEFLSNTW D,

WIZ, SO ELDOETRASNTWDL HIETHS, 2EETT 4 v NERHDH, N F
Ty IZBWTH, K ZLOFREOFHMAEE 2 Ea— 2 DN EVEET N, BEDL
S THENTEWHREZSGDL LN TELEA) LR SN TV D, ZERTT v MEI,
ZRIOEEBY ., B (R MBI 250% 8D T, SEMERMNCITT 47 4 v 7
LITETH D, BE, SEOEBHE CEBRIFIASN TWAEEERTT v MEAIZIE, A
A ERDEDNB3OHY , ENDEOERRE, 7 = LF -V MEROHA v EaT—a
EThD,

(4) £ ¥aT—a ik
N R 7 OV, iAo B 2T —2 a U HEOHARGER I TEY, F0
RGBS ER Th AL, 72 XL MEKOHA v B aT— 3 Uik

NIM EMEENG Z BB, D 3OLADA v EaT— a v hikl LT A=y FOESEEZ R = M1 v
Va7 —v a3 581 a7 — 3 % (Overall Mean Imputation) . JEEE #Ff 72 L a— K7 N—T%ED - DIZER ST
HHRPNC BT DO L=y NOTEE A=y bA L EaT— 3 T BIRTES A B 2T — 3 8 (Class mean
imputation) . kL= FOMHEZFIAL T v a7 — a VRSB REHE [FIR I L o TRODETAR—AL L EaT— 3
5 (Model-Based Imputation) 72 EA38 %, FEAIZOWTIE, 25 %F} [8] United Nations Statistics Division (2019) “Handbook on
Population and Housing Census Editing Revision 2 ANNEX VII - IMPUTATION METHODS” 4 £/ 4172\,
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11. Nearest-neighbor imputation or distance function matching assigns an item value for a failed edit record
from a “nearest” passed edit record where “nearest” is defined using a distance function in terms of other
known variables. This method can be applied within imputation classes. It is usually considered appropriate

for continuous variables but can also be applied with non-numeric variables.
HASEERR
11. folbe% (Nearest-neighbor Imputation Method) XL FREEES%~ 27 (Distance Function Matching) 1
LI LY G L a— REREK L 2 — ROBEHAMEICA Y EaT—va I3 HETHD, “Rbiil
VW OB, OBEERNOZHUT K D EEHERIE A VW TIT 5, ZOHEX A 27— 3 VBN TE
AT 228 TE 5, @I, BEHRAEBICHEH SN D2, HEIEEBIC HEHNFRETH D,

20. The Fellegi-Holt edit and imputation method (Fellegi and Holt, 1976) considers all edits concurrently. A
key feature of the Fellegi-Holt edit and imputation method is that the imputation rules are derived from the
corresponding edits without explicit specification. For each failed edit record, it first proceeds through a step
of error localization in which it determines the minimal set of variables to impute as well as the acceptable
range(s) of values to impute and then performs the imputation. In most implementations, a single donor is
selected from among passed edit records by matching on the basis of other variables involved in the edits but
not requiring imputation. The method searches for a single exact match and can be extended to take account
of other variables not explicitly involved in the edits. Occasionally no suitable donor can be found and a

default imputation method must be employed.
(A

20. 72 LXKV FDTT 4 v b o £ B 2T —3 3 (Fellegiand Holt, 1976) X2 CTHOTT ¢ v k& [RIHF
IRt 5, 7L ¥RV RDOZT 4 v b A U 2T — 3 COTERRHBIE, WRAIZRFEE R LT, Rt
ST HET 4y MDA v EaT7—va  HAIZEEHT L ThD, =7 4 v ML TREKTIZE 72
AL a—RZBEL L ET T —0OBFEZ B LT, 1 v a7 — 9 ¢ DBEOTREM 21T T
AV EaT—va 3880 NNy hEREL, A 2T —Ya2ET7T5, 2< DA =
T—va T, =T 4 v MIBR TN A v EaT—a v aLEE LIRVWMIOZEEIESN T~ v T
VITBHIEZED, oD RF—BT 4w MIEK LI L a— R LEREIND, ZOFEITZESIT—
B9 D R FP—2RBTH0, =5 1 v MCIRANIEER LW MO BB A ZET2 X ) Ik s 2 &
(b T&E D, W72 RT—BROMLARVEHT, BEEDA vV aT —v g VIEEHEDRTIR LR, )

\

21. The New Imputation Methodology (NIM) (Bankier, Luc, Nadeau and Newcombe 1996, Bankier, Lachance
and Poirier, 1999) is similar to the Fellegi-Holt method in that it considers all edits concurrently, does not
explicitly specify imputation actions and imputes from a single donor. For each failed edit record it identifies
minimum-change imputation actions conditional on the potential donors available. This guarantees that a
donor will be available. Unlike Fellegi-Holt, NIM first searches for donors and then determines minimum-
change imputation actions. NIM searches for donors by matching, using all variables (including those
potentially to be imputed) involved in the edits, and can be satisfied by near matches for numeric variables
plus matches for most, but not necessarily all, other variables. Imputation actions based on each potential
donor are determined and those that are minimum-change imputation actions are identified. The method also
considers near minimum-change imputation actions, these can sometimes yield more plausible imputed
records. Finally, one of the minimum-change and near minimum-change imputation actions is selected at
random and the imputation is performed.

HAGER

21. 311 > ¥ 27— 3 ¥ (Bankier, Luc, Nadeau and Newcombe 1996; Bankier, Lachance and Poirier, 1999)
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1. =D RF =oAL ¥ad—varzl, A EaT—yar 77y ay (1A EERICHEEY
T, BTCOTT 4 v FEFERFCHRGTT 5 L0 ) SJUZBNT 7 = X 7RV MEZITW S, =7 1 v MMkt
LTARERETE T2 a— RIZBE LT, FIHATEEZ: R —tili2 5 & U CTlR/INROEE 2179 1A ZHFET
Bo BANEMEEDIA ZRFETHZ LT, RT—0FHFRETH D Z EZ2RIEL TV D, 7= LX)/ ME
TR | A VB 2T — 3 EITRINCHRIAFTRE R R — 2R L, RICE/INE(LED TA ZRET
Bo A EaT—ralE, =7 1 v MIERT L2 TOLE BEMICA v EaT—raranbda]
MO HEHEED) 2o Ty F U752 LICL > TR I—2 MR L, BIEEHOIFIE—E LT
LHETTIIRVNIT E A EDMDOEL DB L > Cilit= &N 5, KEAEH) R —IZHESWTIA HRE
S, BNVEEED A BRFESID, ZORETIE, 1 JERIEEETHD 1A bEEIND, ZhbHD
A BXVZERA L EaTr—varyba— ReERT52 80305, KEZIC, VB LER ONEIZHRINVE
@ﬁ@nAwﬁ%wloﬁﬁyﬁAﬁﬂﬁéﬂ\4VH:%~Vayﬁ£ﬁéhéo )

HEZE S [11] 2Rk STV D HalMEE  (Nearest-neighbor Imputation Method) 1%, 2 <
DETHHENTWDA v EaT—a v HiETHD, RIBHAL, ~EK=>=vy b (FU)
I LTA v EaTr—var T RIGEREN Gk 2=y  (PU) %, BEEEBIEE VT
IETHIETH D, RS OEEI T2 =y FORORHEN BN D X O REH Z VLD
PMER CIEE LIERED,, Z RN 5, Z DIRBED,, DEBMEIV NSNS DI LI L= |k
PEEILTWD ERARTZENTEDLD, —HFEPINENVEDE R —L LT, A=
T—=varT5LOThD,

X2 FREERIE O]

PEEERIEL

i /
\

Dy FEH LT YRFUIEA K=y NPU)D BEEE
Vi R EHI=IMNIH TR BEOER

Vo B UMIBEIT D BEOEH

D;(Vei, Vi) : Vp& Vi DEEBE

w;: i HEHOERICEITEIIA

Dy, BUNEWIFEE  FUE
PUAEELIL TLVS,

HHFS [20] 07 = LXKV MET, £TOTT 4T 4 7 RFEFHCHE L, S41EH
2=y MIXH LT, £ Ear—ya r§ 28805/ N Y b EBIEOFFEHIPHZ R E L.
AV EaT—2arT5H5ETHDS, BHRICEZIX ZHo0HBIA v EaT—varizl
T I —%fRHETAHED S, —DOIHEHORIIA VB aT—a L T=T—MilEs
HOTHIUIBREZBLT DN FIETHD, AV VTNV T—ZNEOEHENL D7
WHDA Va7 —2a R RT 50 THLH, 7L, 7 = X/ MEZORERH D |
ZDEIZHOW TR T 5,

HARS [21] oA a7 —ra ik, £8ToOT 7 4 v 7 ZRRHSHRFIL, F
MR R —Efiz T /EL T, ThEa Al a— R~ EaTr—Ta 355k
Thb, 7= LX)V MEEERRD R, BANFIHFTRER R —Z2 %52 L Th b,

® g [HaEfRR] @2
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ZOHEX, B ERERIC L TR EINIA v B 2T —3 3 3 AT A CANCEIS® T#HJ
Oz ENnT-, HEE S [22] TIE. BRCKEBEET —XIZBTH5=T v b A=
?~Vayf7iw?¢w$&;b%ﬁ4/t;7~ya/%%@MTmé&%Lfméo

22. Although both Fellegi-Holt and NIM are computationally demanding, efficient algorithms are available
so that their implementation and application are feasible with modern computers. This is particularly true for
NIM, which can readily handle somewhat larger editing and imputation problems than can the Fellegi-Holt
method.

HAGEER

22. 7z LX-RIMELHIA L EaT =2 a ETELL BEEENE RO, HRERT LAY XL
DR TELTD, DAL Ea— S TENLDEELT TV r—a D EFITTED, FRITHA B2

T—va UET KREET —ZICB AT v b A 2T —va b OfEEZ 7 2 UXFARL MEXD D
BHIHHTE 5,

FKERZA B aT—2a vy E2FTT 56, AFTIEREETH LD, f a7 —a
VUAT AEME L TA L Ea—R o TUTHIDENR, 2OV AT MOV THLHEAER S
[25] TEXRLTWD, ZHUCLD LIFEAEDEFEFHRHBOA L EaT—a v AT A
TlX, A v Eard—var FEeAEbETHERLTEY, v~ vy ky hT w7
BEET7 2 LX-HRL MERTERTHLHEDZ L THD, 7L TRV MEEZFESTHDED
AL EaT— 3 EIBITL WD, IBITERET L W DERICH D L 5 Th D,

25. In most imputation systems a mix of imputation methods is used; typically, deductive imputation is used
where possible and is followed by one or more other procedures. Most national statistical offices use some
form of dynamic imputation method for census editing and imputation. Sequential hot deck imputation and
the Fellegi-Holt method are currently the most commonly used. Of the national statistical offices presently

using the Fellegi-Holt method, one is changing to NIM and a number of others are considering it....
((EAEER )
BNFEANEDA L EaT—2a VAT AT, A a7 —va Y HEERAGDETERN LTV,
. FTRERGAICIEEREN A V Ea T —a U EFEHA L, 20RIC 1 DL EOMOA U EaT—a )
ERHE, 1T A EDEORGEHRHIZ, EBRED=T 4+ v b« A 2 E a7 — 3 U] B DOTEROENR)A
VEaT—valk Ry b v7) EEHLTWD, =7 xib Ry by 7ikE 7 o LX-HRL
MEF, BfER D RAICEA SN CWD, BIE, 7= LXR0 MEEZEHA L CWBESEF RO S Ho
1oiﬁ4/t;7~ya/& WZEFHRTHY | OV ODDEZEFEHRHA B aT — g ik~
\DELERFFLTND, (1hI) _J

(5) F—FxF 4T 4 I T A Ca—F Y 7 v 2T ROT F ) r—g v

F—BRITTF 4T 4 T RFETTAICE, 2B a—&F YT e T LRV 7 o =7)
DLEARTR TH Y, N> BT v 7 OFERVIICRBA e STV 5, /7%7I7%ﬂm#
HFRE LT, &2 TOANNTK L TEER CEEEOSWINETT —2 20175 2 BT
XD EFRBBHY, Flo, VT MU= T EHICEET S L0 LBEFORAEOH S Y T
VT HD ZEDFHFPIENT, R CTUELSTEANBEZTT 47 4 U7 ERICET Z &
NTELHEHEAES [4] TSN TS,

V7R TIZONWTUE, — 2DV T M =27 TRCDIZT 4T 4V T a5 | SHHNE
1372 BIZIEAFEDE T, Ao aT—2arTiERo Y 7 ~ (CANCEIS) #f#i->T

6 CANadian Census Edit and Imputation System D REFR

146




80 2023

WHELHD HEES (6], Flo, 7o X0 MENHBT 2 ETIE, 1ZEAERT
DT A4y MRy TET 2T 4y METH-T2E 5T (HAES [9),

4. One advantage of using editing sofiware is that when properly used, data will be output in a standard,
reliable fashion for all inputs. This may aid subsequent steps such as tabulations. Generic sofiware packages
such as SAS and SPSS, or other high-level languages, can be used to write editing programs in the customized
fashion noted above. Or, a country can choose to use sofiware applications written specifically for some stage
of editing of census and survey data. For most countries, using an already developed and generalized edit
software may be more efficient than developing a custom application, and allow expertise to be more fully

focused on editing decisions as opposed to software development.

(AAzER R
4. =5 4 v} b =T EFIFHT AR E LT, #UNCRAT UL, 2 TOAINTRT U CHERER) CfEHE

ﬁ@mwﬁﬁfT“aﬂMﬁéﬂé EFETFBND, ZHUL, R EOBEED AT SISO RN
B D, SASKCSPSS 72 EDO—R7 Y 7 b =Ty r— ) XUFEDOMD NI EFEE RO H X 2 <A
AREINT=HETET 4 v b7 a7 AeEZOIHHTHZ LR TE D, HDHVIEL, ERFHECHM O
DT —HTT 4 v SOT=OIFFRNCEINT-Y 7 v =T 77V r—va 2T TE5, %
<OEIZE ST, BRCBR WA bENT =T 4 v N 7 o= T 2T 81, BAZ LT Y
r—alERETHI0 LENTH Y, HEEEEE Y 7 b =2 T CIERL =T 0T 1 v T OIERK
CEVERFIELZENTEX D0 LIV, .

6. Any editing software that a country might consider for use will need to meet a variety of requirements across
entire edit process. For instance, it will need to produce reports for the various checks, tests and imputations
required for editing census data. It should be noted that not all requirements need be satisfied by a single edit
software package. In Canada, for example, edits are applied during the data capture phase by one software
application, but imputation is carried out by another (CANCEIS, discussed below).

EIZIKDDIJ

6. EXFIHERGT 2T 4> MY 7 U7X, =7 4 v MR E AR o Tz 7B 47
THENG D, Bl EREHET X2 DT 47 4 VT E i x g TF =7 TAM, AV EaT—
T a BT A LR— NEERTAMENS DA, 1272 L, 0D T 4y N7 U= T TETDE
P72 T B2, BIZIED T X TR, T2 RSB Co=T v NIHDH Y 7 Ny =T TiThbils
B, AT —a 3oy 7 =7 (CANCEIS) THEMSND,

9. As noted in the text, until the Fellegi/Holt (1976) method and its follow-ups, almost all editing used a top-
down approach. That is, items were edited in order, usually — but not always — in the same order as they were
collected. The first population item, for example, is usually relationship, so it would edited, then sex would be
edited on the basis of that item, then age could use both sex and relationship, and so forth.

HAEER

9. AL TA~TZL DI, 7= F-Avb ME (1976) NHILT D TIE, FEAERTOTT 4 v MI by
THEY R ThoTle, DF0 ., @E (WObTIERVY), HBIIMESNTIEFIC=T ¢ v b Ehizo
Th D, BIZIE, BAONOHEBITER, FNTHY, TharTT ¢ v F L, RITEOHEBITHESW TR
w74y b BT < AR kf;dﬁﬁ@ﬁﬁ%ﬁO’CiT 4V MTHIENTELDTHD,

HEE S [10] ~ [13] TiX, ZFFHEHREPHFEL, FIHLTHWADAS v EaT—Ta >
AT I CANCEIS OEATZHEREZEDSPIT S TR Y . EREFEHLIX CANCEIS % 3EH 123
MOFENA L EaT—a VAT AE L TESIT TND L HICHR D, LTI, TON

RIZOWTHRNT 5D, —HREIC DWW TIE, T2 5 % OfJr Tkt 3% 73 CANCEIS
X, I FHEREIO Mike Bankier [FR3BHFE L7281 v B a7 —v a VIEAFIH LIV AT A
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THY ., WHAMEST —ZHEREN OB &, I+ ZEHRC BT 2 EETHA TOANENFEH
ENT=Z LR ENGBECIISER R R TR STV S,

Ak L7z (4) 12hB X, FiA v aT—a U ETHTE, RbEN-TIEEEEZ
BNTNDEN, RF—EL L THWAZENTEDL2=y MRT—XIZHHTFEL TN
B MDA 2T a UHEE OMAGOERRERGEITIE, Sl EHE T = LF R
NV NMEERIR LI FNRENWE S ThHh D,

10. In the last few decades, several minimum change imputation systems based on Fellegi/Holt have been
developed at Statistics Canada, each incorporating incremental improvements to either function or
performance, and there have been several “precursors” to the current system used at Statistics Canada. These
(and other) tools were developed based on another approach to minimum change (the NIM — new imputation
methodology), by Mike Bankier at Statistics Canada. NIM was first implemented in CANEDIT then replaced
by the CANadian Census Edit and Imputation System (CANCEIS) (Bankier 2005, Chen 2007). CANCEIS has
been in use at Statistics Canada since 2001, and is used to process data afier certain edits during collection
and data capture have been applied such as validity edits in electronic questionnaires and checks for record

duplication.

(BAEES B
10. \BEHAFEORIC, T FHHBTIE, 72 LF-HR0 MECESSR/INEIVEA v EaT—a v R
F BN OMPEIFRE KA, FAVEIUCTHERE U IMEREOMIERY 7o) EAME VA L, BUE, BT ZHEHR TR
HENTWDV AT ADIRIE] ElgoTWnD, 2D (R OMo) > —uid, ) Z#iEH RO Mike Bankier
KA X D5 INREOZAV RIS D BID 1 A v B aT— 9 U18) 22— TSN, il Ea
T —3 3 UEIE, £ CANEDIT (2582 & v, & D% CANCEIS ~ & 5| & fi23417= (Bankier 2005, Chen 2007) .

CANCEIS % 2001 4En B F AR RIS TRY . WEST -2 BiSHHc—ED=F 1 v b (FBF
\%E?@§%ﬁi?47F@Vﬂ%F®E@?my7ﬁ5)%ﬁOK%G?%9@ﬁKﬂﬁéhfwéo

11. In a review of the CANCEIS, the Canadian authors summarize: “CANCEIS, with its highly efficient
editing and imputation algorithms, shows great promise for solving very general imputation problems
involving a large number of edit rules and a large number of qualitative and quantitative variables when
minimum change donor imputation is appropriate. The Fellegi/Holt minimum change edit and imputation
algorithm, however, should still be the method of choice for smaller imputation problems if there may not be
sufficient donors available or if it is more appropriate to use another method to perform imputation”. (Bankier,
Lachance and Poirier 2000. p. 10) Since then, CANCEIS has proven itself within the Canadian Census context
and is now used by other agencies as well.
(EAD A
11. CANCEIS DL E'=2—ZB\W\W T, BT X DEHTROLSIZELOTND, TCANCEIS iF, £DIEHRFIT
BERIRTT 4 v b A EaT—2ar T RN VLR R — L EaT— g VN
GBI, DT 1 v M & SO - R BIR T 5 IR A7~ E 27— 3
CBEOFRRICR & 72 AR A R LTV D, LinL, 7 = XL MEDOR/ Nt ETT v b+ A VB
T arTAI Y XN, FIHTED RP—0 0 TRWEERA v B a7 —3 3 U ET ) T2t
HEERWDZEREVHEIITHLGE, JVDROT =2 DA v EaT— a VAR O HEITIE, K
R L TERSNDREFETH D, | Lili~T%, CANCEIS (377X DESFHTE T DA ZEAFEN
S, BUETIMLOBI T ORI ST D, Y,

12. The 1996 Canadian Census (and others) used a different approach, called Nearest Neighbor (NIM). The
1996 version imputed responses for age, sex, marital status and relationship for all persons in a house
simultaneously (Bankier 1999). The method was improved and expanded for the 2001 and subsequent
Canadian statistical activities (Bankier et al, 2000, 2001) and CANCEIS now processes all Census variables
for the Canadian Census of population (from both short and long form populations).
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H AGES

12. 1996 =D B X OEEFHE (KOZEOMOFHAE) Tix, HIB (Nearest-Neighbor) & FEHIILDHID S
ERHWSNZ, 1996 FTIE. 1 SOFEBIETETO AN, MR, SSIHBEIR, FeicBId 2 RI%
ZRIFFIZA v B 27— 3 > L7z (Bankier 1999), Z DOJ7iEIL, 2001 FELIED B F F O FHHEENZ BT
W - IR & (Bankier etal, 2000,2001) . HAE, CANCEIS |34 7 & OEZEGHA D2 TOEANFL L TV
%D (Va— b7 —LKNa 7T — LD,

13. The NIM approach searches for nearest-neighbor donors first and then determines the minimum change
imputation actions based on these donors. While the Fellegi/Holt method involves imputing the fewest
variables and preserving the integrity of the subpopulations, the NIM, which reverses the order of the
operation — starting with donors and then moving to minimum variables to change — provides computational
advantage and is data driven. But the NIM can only carry out donor nearest neighbor imputation while
Fellegi/Holt can be used with other methodologies (like top-down). Statistics Canada incorporated the NIM
into its Canadian Census Edit and Imputation System (CANCEIS) for the 2001 and it has been part of its
overall editing strategy since then.

(AAEE )
13. A v EaT7—vaidkid, STRIBO RF—%2BE L, RN OO0 R —% RITR/ N {LEDA
YEaT—var T va v ERETLHLOTHD, 7 LXL MEL, —FORWE LR S e DB
A Va7 —var L, fREROEENEZREFT 52N, N —RELIED T, S/ N b EOE %
BET D EWVIEEDOFNEEZ WIS B8 A v B aT—2 3 VB, BHE LIS 7= 595 — X ER)
MThHDH, LnL, 7= bRV MENMUOFER (hy ¥ orx=T oy MEDX S 7)) LOHTES
DIZXF L, FiA v 2T —va ki3l R — A v a7 —2a v LINETTE RV, BT 2R
1%, 2001 4EICHA VB 2T —3 a3 L% CANCEIS ([SHAAR, ZLISK, 2RI v NI —H
\GZ IR o TV 5, D,
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0% E 2 CRNEOERREICBIT AL v EaT— 3V HFIECHOW T SEFE R ~A —
JUCTe T U Tt 1T o7, 22Tl b7 U ZEORRENAEST TR MREHRN
WL L oD b DIZOWTIE, KEREHRO HP ZTAB L TWAEHRHED T, f B
TF—a VITEICOWTER L TWA, ZORFEICL D biozZ &, < DEFERFRT,
R0 FGEWNTIH D HODR Y T v 7 ikEE S 2 & TRPNESCARGET — & OfifiE 2 566 L TV
HENWHZEThD, Fio, IEFETIERPUERLATET — & DFELE L 72\ M TEGESR s A A
IZELET, AV EaT7—va VOREMERNR VKL 2o TN EiR> TWAEL H -7, T4
DEBHEOTHEFEDEFICLY . Ao aT—a V HFIEOBEAC L ENHENTL 500
BF WA AN

1 7AU%

7 AU A OE B AR (USCB) Tid, CSpro’ & MEi 2 EEGHA 7 & OMETRED =T + 7 4
YIIRHE LT v AT A BB L TR Y BIE, 7 A U BUANOETHFIHE T 5, CSpro 1%
TP AFO HP INHER T 7 om— R 2 ENTE L2 TR, B RAR{AZ v 71T
KD EM 3R TN TR Y . Z< OETHEDILTND VAT LA THD, Lok, Br¥x
JRICIEEBHRED=T 47 4 712 CSpro (- TE LT, B VAR TR S NZHOFR v K
Ty I VAT LEMSTEY | AHRBFHIMST TS DT TIERWY, 72U I oESHAE T
T4 b A 2T — 3 T CSpro ZHOZRWERH & LTI, CSpro (ZiX 2 v B a—X X
[Z&D Web A 2 Ea—HERE RN LT TV D, BURTIRRIE Lo TEEITE, F
THREBIKS L, TEEOGGITHEREFICL oM v X Ea—%Efi L T 5,

TAV DA EaT—a YHEE EOEBRBREL TN T A BT =
VEREL 2OTHITTND, ENDEEA B2 T7— 3 > (Count Imputation) & FtEA > B =
7—3 2 (Characteristic Imputation) Tdk 5, [EZFHAET —# 1%, HOFEE (HEHHE) ., HEE
HHEAOBHEHEIC L D2 7+ v —T v 7 ZOMERL R FHE LR TERD bNTRIZ, T—F 4L
HREIND, T — 2B OmE T, ' OREL . OFREFEESE (avalid occupied housing unit) |
@F#hZEE (avalid vacant housing unit) , @7FAE L 720> (%)) (nonexistent, that is, not a valid, livable
housing unit) D 3-DITXS LT 5, @ITIFRED BT L TORWRaERDEEOIE CTEIL R
FELTORWMEEREZEALTND, OICEAL T, b LEOEZICEESEDS VIV, MAEE
LTWDNEMERL LD L35, 138 A EDEEFIERIZE TITET 99%LL ETREESHENS AT &
NTW5, Ll 2RWEIETIEH D DD, RESLHEZRET D DI 07T —Z BMFEL
RN ERDHD, TOBFEIIT, A T a v EBFITTHOTHD, A BT —
valE=T 4 v METO T 7 A /b (Census Unedited File) TERKEFIZSAT 4, JEEL TV D L HER
SNTFEE FEREREEE) OAEICET L RAEREMOT —2 W CTEEHR 5, FHf
YVa T =T a rEIAT LGS, BN, AR & LW o7 1 O UTHEEOE 2 NDNE
VBT 27— NRFELTCNDH L a— RBRFEL, PIIEEEEOLTO NIET HIFHRN K
BTLTWLZEEHD, THUTODWTIRMEA v B 2T —a v 23750 Th S,

el A v B 27— a Ui, =7 1 F 34727 7 A /L (Census Edited File) 1ERRFIZ I T S,
CZHUIADEDREE LTI TN D, 2070, NABR ZALIETEINT 2 Z L3220, F
7oy FtEA VB a7 — 3 a VIEEMRELZ T 5 Z & THAT S, ITBGREKE R S E M R

7 Census and Survey Processing System OW&FR (URL https://www.census.gov/data/software/cspro.html)
8 CAWI (Computer Assisted Web Interviewing)
9 {E%(Housing Unit)iZIE, FAR— L, fudy, KFEFERREE2ET,
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TAT 4T a—2a NI FEERNOETOANOHENRRE L TWLGEICHNWGNL HIETH D |
T ATEGEEIE R AT LT EELROT —Z2 2 /RO, b LT — B EWNEEITFR Yy T
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VLY ARIOA v E 2Ty g VARSFEA~OE T Y LI TE, B RROZT 4 MR
HI72 3R (BolBRERS T = L XAV MER EDfRL. LLT. SUREFES,) 23 HIZH 2 A BsE
LTRBY, ZNLEEFRRDT 7 —F 2o TND WD Z & Thotz, RIZIE, =7 ¢
Ao B aT—a  MERLIlH L TWAD, B 2ARTIE. =F 0 v FeE2IEZD "o
o MILTEZTCWD, ZIUIEBFEO=T v MM THY . Z< DL a— RiZiEH
INDHTT 4 FOFENRZN =D THD, TDI=d, EOxT 4 v NERHATI0ERET D
BUINY RT v 7 BB L0, MatET Vo I Lo TV b EBEIET 52 L b7
W, STRCIE, =7 ¢ v MCRI LW eIz, =7 ¢ v MCEAER oz ) % &/ R
WCHZE D EBZTWAENR, B AR TIEIEART—RZBWTH A LREITEMR L T &
WHZETHoTm, o, MOTHICTIEIH DN, a— VT v ZELEHL WL EDZ LT
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K3 TAUHDOA 2T — 3 FIE

A (i fEA T
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W A% B4 ADREFE
av

F OTAVIOAL 2T —a ik

A EaF— a4 N
F¥1 > & =5 —3 =2 > (Count Imputation) B ANOBIHT 24 v EaT—a

FEIHEDAONE (Flin, M. e A=y 7 R%) (I
ST AA T —v g

7 WA A |k (Assignment) Fl— A3 — oz TS v a7 —va v
FEENOBIAD ULEBEEDOHEEZ AN TA Y Ea T —
var

FEENOETOANDHNENDRHOEA, EEEENHEE A
WAV EaT—vay

FitEA > ¥ 27— 2 L (Characteristic Imputation)

7 14 —3 =3 > (Allocation)

H7 25 45 22— 3 > (Substitution)

0 @A IDFESELIE, vAZ—FF7 7 AV IDFES (Master Address File Identification Numbers (MAFIDs)) & 8 AGRBIEEE S 2T AT
FoTHEID Y ToONIZEF =2 U 7 ¢ WA T HI72i#BF— (Protected Identification Keys (PIKs)) D= & TH D, [ERAFRAE &1TEGD
§EIER A~ v F 7T BI0IZIE. MAFIDs & PIKs 237 — Z A5 SN CWBRERH D, SISOV T, ZEEEH10] United
States Census Bureau (2012), “2010 Census Match Study” %2/ X7z,

U x5y NRUS U EaT—4 s VOMBIZOWTIE, (4 L] ORVOS K
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2 HFH

71 R (StatCan) Tlx, MEPBI% L7= CANCEIS tWH A v B aT—va VAT Lk
1996 42 L W FIHT 5 2 & CEEBFHED A L ¥ aT— 3 &2 FE[TL T 5, CANCEIS 137 —%
BRENMEI BN KRBT — % Th > THRBEMICENAEETH V. F£72, Windows ErEE CTfli X 5
72 CAE S E < L Excel KT F A MERXTEY 2 — AP ERNRATRETH Y | o — W —DE L 4
7= T OFHERE L IRIBIATRETH D Z L7 8 n . RS ETRH SN TWD,

CANCEIS LA o a7 —a vy AT AOEWT, AEROFNEZ B &z Li-Z &1
KENT T — 2RI H D, LART, BT H OEBHETHHIN TV AT ATIE, 7o b
XA MEZFIH L, BvNROEE LKA 72012, Aa=a=y MIBIT 5/ v EaT—
a VT RELEERINFE L TN, EOEBEA L EaT— 3 T o0 EIRDIZZIZY]
DT, RT—BEHEZRFT20TH D, ZOHFEORBEMIIFAREER N —7— V2B ET 5
L BHIDAT » T TRESNTEERIZA v a7 —va T 5200 LTz R —%2/ Ao 5
ZENRETHREETH Y FHZIIARFRE/R Z & ThH D, xR CANCEIS 13H5aaMEIc L, &
TR —EMEZRR L T, A=y MIRBERILE FF—2 RO ML, 20 R —oxt
LA aT—varTr7varaEZliafd b0OTHD, 2O0DAT v Tl T52LT, &
DENT=T — 2 BB Z 9T 5 2 LN TE, R EOREZFGEH/LOTH D,

S HIZ CANCEIS 1Z, R —&EIZHMBDOFEZEML TWa, N —=8@EIZi3ams., HEik
BaE HWT, RetE==> (LT, FU) IZEP LA => & (LLF, PU) 2L T,
BEEDs, D/NEVY PU A B 2T —va o=y b (LT, TU) ELTEALTWDS (K
2), TAUTIZ T, CANCEIS Tit, f v E a7 —3 a3 VONEEHET H7-2DIC, FU L TUD
PEHE. TU & PU OFEREA INE ) LT BDy,q 2T 5 Z & T (WEBEE S, ). R —&E
EERITLTCHHAOTHD (M4), ZOMEINVNSWNIU 24 EaT7—Ta VAT 5Z LT
AU aT—varTr7ya AlB T 5RNEEESLLD LI ZHRTE, IVENTA
a7 —valT7 7 varFf 752N TELLHI12725DThD, CANCEIS (XEERERIEL
Dfp & BB D —ODEEBIRT L L TIREDA V¥ 2T —v a7 7 ar2FTL
TWHDTHD,

X4 CANCEIS O SHE Bk

B
Dfq Dy
_ P
Dio  AEHEIAZYR(FU) EAVE2T—2avHO 1= MIU)D BB R @ @
Doy : AvEaAT—av OISRy MPU)D IEEE
Dtpa* Dpq&Dgy DINE T Dy lEFULIUDEELLE Doy [FIUEPUDFELIE
a: A= —FEVATLINTGA—H(05 <aZ1.0) SIAD ENEEEETT, SIADLELLEETT

L [EE#REIEATO N BTy 212iE, CANCEIS 13 7 Z553HR T 2001 0 BRI SN TVD &0 9 SRl B b 28, A7 &%k
HRE~ODA—ZE DTV 7Tl 1996 FE00FRIHLTVnaEDZ L THoTz,
B %2 —/L(module)& 1, CANCEIS ZE) T 7-bICEET DT 4 v M—VEZEDIA > T v NF—ZDZ L ThD,
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3 TTUA

7 T v AENLREEHREFEISEET (INSEE) TIXEBFED A ¥ aT —a VB —F vy
WKy b T o 7RI LDV AT 2 REICDIE>TRIALTWD, 2OV AT AT, A
TY— ML T7 7 ANEES T, 2O ONAIZHEEFHEN L D TPl THD R —%2E L TA
EaT7—arT560THob, AUy e LTI REZEOEHENMENGEESL, T—X 774V
MELFESTWVDGRITEFENRZETHD, TAV vy FELTUL, 77 AABHEENZ Y — F &S
NWTWRWEE, HBIRIZHED H D R —Z8IRTHFREMENRH Y, f BT — a3 VD
BB 5252 L Thb, BIEOLZA, A a7 —va VHIEZOWTHEHEN DA
A2 FPEITRNEDZ ETH D,

4 AFXVUR

A XV AEZHEE (ONS) Tk, EEHHEDA a7 — 3 12 2011 425 CANCEIS %
FIAL WD, 2011 A& 2021 AEDEBFHAICEITH CANCEIS ORI aiains s
7=tz THoT-, CANCEIS X, A4 B RIMETHDLbOD, BHREICHATESY 7 b
=7 TV, 2001 FEICONS TR L TCWE=Y 7 b =7 X0 % 2011 EDEEGRA A~ 724
VEaT—Ta VEIEO BRI E BIEAZ LY BT NS 2T, U= a v RN L
Ea—Z2l U T, FIHAPEE S, BIOONSHE Y 7 b =7 ORIFEICHIY TTWel VY —2
%, CANCEIS 77 v I 74— THEIFE DL  OMGHEREICBIET 2 Z L TRHATE L0
IR A v bbb oTe,

%72, CANCEIS O7'7 v N7 4 — A L THE SN ki & BRI X, 2021 A E A D
TOIRESINT A v a7 —Ya VERIRO BN L BIEAZ SR 5 7 = X -V MEDFE %
HRLEL7Z2bDTHY  1ERD by T X7 ALY bENZERETT 1 v VAT LOFIR
L LT, EEFHRORITT 5 K7 v 72 b STz,

CANCEIS Tid, R —A v a7 — a3 i T, HEMRESRED =T 4 v ML—L %
FET2ME Do Vo — 2B GEEZ VTS, Fhud, OEEZRLS 2 & TRE
HWEZR ST, OEBOMS LIz=T v EBKRIICHAEDEIND Z 8-> T, 1~
Va7 —va U ERARRICT AEMERET 22N TEHThD, f o EaT7—vard
FATIZdH T2 . CANCEIS [ ZJAWHEIPHD 22—V =N EFRT 537 A —H B2 TV | KFEDHHT
HFCESENENIIZIN D KO ICHEIEL R D EEZRE L2, BAsPEroGohs B o777 —
ARG TE DL VICV AT LAZFHE L0 TH LN TE D, HAbNRTA—FRNIC
BT, CANCEIS 7MLD& A7 I & b U CTHEAL TN A i, RN [E X i 2 ONIES OfE
RO ONDHRNE IR DT — B ERENFET DEERA L EaT — a U ¥ AT Oz BE)
MR TZ 5 ETh D,

PLENRAY » R THLZN, TAV v Fbd0, Ziud, OMERT0 77 L THDHTD, )
RIS 2 72 DX i sl ch 5 = &, @ (EEFHAEICIR 59 CANCEIS OF|H
X, BIRE LT FEL Y RN 0D 2 8 QUEEE L 4 B a7 — 3 U OMEOBR
N L— A7) @XHFFHIASCEZFHAIZ CANCEIS ORI & 2 1= L &, %< OEBOH
A BDENRHDH Z LT, BT =400 R —% Ao T Z ENREEIC /5 Z L0 b
%o @D RGAITITEY 2— b L T, RRHCEROMDESDRTA Y EaT—vak
FATT DM, T—H DR EEDD VAT BNHD ELTND,

A ¥V AFEHHES (UK Statistics Authority) O [EEAGHAZR 2 F ikt A gee ¢
EHENEZ T —F 0 I _R— =%, 2021 FERBFHE BN TSV EaT—3 3 12

4 Methodological Assurance Review panel — Census
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CANCEIS #5718 9 OREN e STV 5 4SBT 5 SAS ZFH L 7= CANCEIS
OHRERE T 1Y =7 M TIE, 1A THREFTREfRRZE (aworkingsolution) (T3l Y F W= L 572
23, CANCEIS & 3% & ZORBREIZIREN TH Y . F = v 7 HRERTEEE, KT —4% &~ b
ICHEREREBIZE A LN B D TH -T2, D=, JFELN S HAETT CANCEIS (218 5 v A
T LR - BEFT A LD 2021 HITH 9 —FE CANCEIS 28I L. 2011 FFORBR AT T 2
EDFDBENTBENEIRTH D LRI 72L 9 Th D,

5 KAV

KA > HfkEEH R (FSO) Tk, EEFHE (NAOB Y R) OAf U EaT7— 3 0T 2022 45
725 CANCEIS Z ] LT\ 5, BEIZ 2011 4EDfEE R 5 A Tik CANCEIS ZFIH L T\ =072
23, YRR, AN o RITHEAT R BRI LV EH Sz o Te, R4 YO ANO' U ADOH
BIFEL, ITEGER R ZFIA T 5867 (Combined Census) TV . Vo 7 NI Lk A 43
LT 5, 2011 DO ANOE Y AT, £OBELA I L T D 10% Y 7 VREICEBWV T,
A EaT—varRnNETENT, A a7 —YarOFEL, a—V KT v 7k, HEEN
(Deductive) A > a7 —3 3 AE K OSEBREZ HAG DE TN D,

2011 EAOEBL Y RZBIT AL v EaT—a  OFIEEZR TN E, AT v 71T MR
R NEFEHH] LW T2ZER-OH 0 FRWMESLKANEIZ DUV TN B AF LA VL TA
YEaT—vary (A= RTvr), AT v 2T, EENA U aT—2 g VEFTT D,
ZHUIBI AL RO L 7 T AL~ OWNWTED b LUWMERZFF 2 TORIEHFIZOVT,
[EIBAGHAL D FEUER AL AT - T2 8 ) ORI B IZ BT 2 KilEE [Yes) & L7z, HEDOA
T 73 TIE, AT v 71RO 2DHRIZBWTHXRKANETH S HDIZONT, FoliiEIc L 54
VEaT—varEFEIT LI B A aT—a Y —UE VT T2 AN T 7 —
LN OHSEEt - IT —E A7 B3 X —Toh 5 IT-NRWIZ X > THI%E - 1Bk S, 7—% D
WEEIX RAYVBIFIZ L o> THTONDR, =T 4 v heA v EaT—Ta o7t A0ETICOD
Wi, IT-NRW Ot — R—T{ 7oz,

2022 FEDEBFHE TIZAO TP RITEBWTEH CANCEIS BMFIENn s Z il o7,
CANCEIS O KX oFfiE. =F 4 v heA v B aT— a U ORIGFATE | MUPLEE O X % 3
T BINRMRT AT) XLZHY, BT TV EHICH LT ELEMETHLENWHZ LT
HoT, LL, HEST —F ORI L > THUIhO A v o T — a U VAT ADFNRE W
AbddHEHF o T, CANCEIS UUMIH, A v EaT—a IR /Ny 7 — U SAS 7
oYYy EFHAL TS EDZ L7257, CANCEIS IZL 54 v ¥ aT—va rCld, ify T —#
WHIed RPF—E LTHIHTE 2=y MM ELRWR EOHEANL A v EaT — a3 VA
ARECTHLFFIHH TS 2720, ZHUTKHIST D720 Znb Y 7 REFHLTWSH L& X Bl
Do

LSRRI ONWTI A A v B a T —va v FEEERH L EDZ s, A v EaT—
Ta Y HIEOBREX, HEOT — 2R (REEOE, KPRZ—2 =7 1w ML— 7 E)
IZHSNTHT-o TN EDZ L TH D, BEFOHIERCY AT Lk Loob, #y)iy —iun
BRFE SNTBRITIT T LWHIEEZTD AN EA DY — a2 L TWNETENnEDZ EThoTz,

B Ry oEBFHE I, 2021 ISR T ES 7288, BHi = m 7 A L A RYUED R LY 2022 FEITIEH S L,

16 BHBHIA LB aT — a LS, RERIIA L BT — 2 a LSEER, KINMERS B MEAHEFICHEE T 5 5 1ETH
%, %< OBA. FEZIZFLANSD HMOER ORIZIZE SN TN S,

17 Information und Technik Nordrhein-Westfalen DB&FR, ITNRW (X /L hF A 2« Tx A R 77— LU MITH D RA Y ONERYE
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6 AXU7T

A 2V T ENCHERHFZERT (stat) Tld, ERFHEDA VB aT— g il —< K L HhF TR
¥ LI-A B aT— g AT A DIESIS® % 2001 4E[EZGHA ) SFH LT\ %, DIESIS (%,
HH L~ EEA LT W TTE AL & BRSO RIRFLEL 2 RTHEIZ L 7=, DIESIS (21,
[First donors then fields®®] & [First fields then donors®®] O - >DT7 /LI Y XA A2 LD 5 —HE)
g & TG D) F/NELE) O SDxT 4 MFENRFEZESNTEY, ZThb 22070
Y XAENEDONTEROBEFE A VBT —2a T 7 v a b OFBEONT AL T
WOIZHEFH E TV B, 57 4/ kTl [First donors then fields | 7 /L3 ) X ANERTE STV DD,
HDOREK L=y ML THAINTZEEHAN, [First fields then donors] 7 /L3 YU XA & L
L CHFIZTRKE Do 7=55E . [First fields then donors| 7V 3 Y A AUV IEZ B L) VAT A
272 5T,

7o, Istat T, EEFHE TITRWDSERFHA (Causes of death survey) (23T, /S Z LY —
VY WEKDF = v 7 LETIEIC CANCEIS % 2003 4EBAJALTWDH E WS Z & ThoT2,
CANCEIS OFIHIZE -7z s & LT, LV ZRIZFIRT, L0 &ML Eommn\T — & 21t
T 5 Z LN TE, CANCEIS (ZFEE SN TWDEREBHEN L K D FIED R CTHRb AT HOH
ICAB LW, BHEF =y 7 « 5TIEEOH LWY 7 7 =7 & LT CANCEIS OFI|H &k
ELTlDZ EThD, £1o, HOOREN, KEEZA v EaT—ar L, NEERT—X
EFRMORS ZETHY, TEXDHRVEEHOTEDHMEIELE LR2NENI LD ThoTz, itk
EERA LT CANCEIS I, 2 &z L T<IbD Y7 Ny =T ThHY AT —4 L CANCEIS
LD v EaT—var THRLNET—Z 2L TH, BHEOSfiZ2EDRN Envb
Mol W) L ThHoTz, ZHUIA Vv EaT—va VEBREZWGEITEBWTY, [AETH -7
roTha,

T FTH

T oA RYRAEEE (CBS) Tk, LY AX—_—A & & (Register-Based Census) *' % Fi
LTHEY ., 2L OEEDMTEGURERIZIE S 72, A v a7 —va v oREMT, BUELY
KEWE TR 2T T2 25 FRTL D BIFD NN E D Z & Th oz, 7272 L, EEFHED?
JEHEBIFFIANTH O | ATBGLEEFMOEH SN TWRW2D, ZEHr VAT 4 v V7 EFET L
(Multinomial Logistic Regression Model) & HWTKHEHEZ A B aT—a 352 L A4FHH L
TWb, MET—Z DA L EaT—2 g UBREREAIT, E5tOWMECEEDO T v 7T LafE
L TNWDHEDZLTHD,

8 A—ALTZ U7

F—A N7V THER (ABS) Tik, EEREDA B a7 — 3 VT ARFTCRYS Lo ik
EEFIE LA T INR—AD VAT LEF>TND, ZOVAT LEHWTEERHEDOA
BaT—ya AIURIMLEBEINTEY, Ao Ead—rarFiEmbl ) BONbolcd#L
FelT TV D (BIZIE, REMESUIAREEESEE R —0@EaHYE), £/, 2OV AT Ao T —
HAFRS 2T N LA LTV 5,

A a7 —vaid, OREENRIES TIRVWEES, @ FiADHLTHEEN K-> T

18 Data Imputation and Editing System - Italian Software (DI

19 First donors then fields & 13, IHNTIHERD 2 R —DEBEAZHEL, TLTENLD FF—IlESNWTA v EaTF—va 15
EROFNEERPRET HT VAN XL TH D,

20 First fields then donors & %, HANIA v & 2T —3 a v T HEHMOE/NEERE L, ZO%, WIERNR R h—Z2iET 5713y X
LTHD,

2 i GEAAEOESHEICRBT b v aT—a v FEEE] © (1) 2K
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A IT T 5, OQIZHoWTIE, EERANORGHAIZEE (Fln, MERI. BRI, R OE
¥H) ORTEA L EaT—a T 5, 0 OEBIZHOWTIE TR 4 L (notstated) | &35,
OIZHOWTIEL, FER NOFFHIZEED 5 BIEEEDRN T2 Sy DIHA VB a T — 2 3 & FAT
T5, FlzIE, FHzbR 2 TOEEEEA~OBRIZENRS > T-85E . FROLNA v EaT— 3
ranbd,

9 =Z=a2—Y—TJK

Z=a—U—JV NiEHR (StatsNZ) Tk, EEFREDA a7 — 3 ST 15 BRI G
CANCEIS ZEH L TW5EWH Z L THho7-, CANCEIS FRHADHEB L LTiX, 7= LXK
MEL YD LT —ZBREMERNEN TS Z E 28T QWD E7o, BT EHEHRIC X D72 A
A R— FOTEE L, A STV A EEZET TV,

A VB 27— 3 2 CANCEIS #FIfl+5 AV v b & LClE, IWHAMEE DA X~ A ZXMERE
WZ &% Stats NZ ITEHM L TBY ., Fl—FY2—/LINT, HODAFEHEOLE (FlziX, BEE
B CFEEIR L) DEENDIKFET 22y hOA o EaT—va T/ a BNaRETH
HTERNFEAEDNRT A—2 (R F—@&R RIS, N —25ET 5720DRERY >
7728) 1ZHOWT, FIHTOIREOEMHICADOE CHRENARETH D Z L2 T D, Fi-,
FALEZ R = v EaT—va ST —2 0Nt sz LR — b7 7> b
BRCH SN D720, A v EaT—3 a VO REFHMER LT WEWI AU v by H 5D, T
AV h&LTIX, CANCEIS ZFH7T 2 &, BRI TEL 225V ERH L 2 Lo, Kl
T—2%y NCIISFATICERE ) 7D ZEZ2ZFTFTDR, ZRBIZBELTE, 77—
Zty FNOFRFEHES, NTA—FOFEETRMNTE L5560 HL5L LTN5,

EH%DOA L 2T — 3 HEICOWTIE, CANCEIS 2% 72 — /L d—> & LT, Ve
F T ATREMEDS @V, ZHEA VB a7 —3 3 >k (Multiple Imputation) % 3245925 Z & H %
FMLTWDEDZETHoT,

10 [

HIEEZSGE R (NBS) (3, 2020 FEESFHHE G5 7RIEFRAO T R) 1ZBWT, FIHTH
AR ZEAR L, #HAR T QR 21— RE#HA MRS Z & THIETE 5 L 512722 & X0, WeChat
EMEEND T 7Y ERA LIV 35728, ICT OIFRICHZ AN T\, £72, AEE NS
iR TR A BT AL, ¥ 7Ly bR — 73U AERL, &5, EEM#RE %
FEEOFLAFELE T2 LT, PGS EORENTE DL HITRY, WEEHRRE LTH
HL7=,

NBS Tik, T—XIEIME L AT DA T 5 2 LT, EEREOEIRNE Y 7L H A LT
BT D Z LN TE A L9120, BT —4 2ITHRSRIEMERE L, T—F 07—k
EEDFEMOCHIRTE D LI LIZEDZEThHD, £, T—XEOT 07T NIT—H R
AEEEEA PSR L7 2 & T RMER=Z —23 K2 L, RIMEIZBI L T 21X, Bl I3EsE
HAECIE, BIEMHEORBRCBIT 2 EEIEDO VI E AV EaT—2a Il A LnH 2
L7Eo7,

2 2E A aT—a % (MultipleImputation) &%, £ > a7 —3L a AL ADMOELEHS L E#HIE LT, A Ea
F—ya U EBET AR LT, BREL L Y aT—va v EFETTE LT, BHODIRNT —Zy NESRE L5 HET
b5,

B ek, FEENSHETUCRAT HMEETH o720, 2020 FEESFAE LA FHREINEA SNz,
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IV EEREHEEICBITAA L EaT— 3 o EOERS

EBHFHEICBITASN L EaT—a r HFEIHOWTE, e 7V ZRELIZEAEDET
Ry bTF o7k (BIHE) 2R L TCWD 2 ERNbhotz, FIEAETREXZ2ON, BFHEH
FHROBR L7z CANCEIS TH Y, ZOPHMESHEROE I NLEZ DETHHIN TS Z &
LY oYY

CANCEIS ZFIH L TWRWEDOH TR D H HE & L TIE, A ¥ U 72 CANCEIS (287 & 9
72V AT AT D DIESIS #BA¥ L TEB U FIHL TWD, 47 o Zld, it HIENR L VAR —_—
AP ASNEITLTERY, 1TEGLEERAFIH LTEHETCH LD, A1 EaT—2a Db
ZM RN E W) [ TH o7z, £2, PEICOWTIR, T—ZINET 0 7T M TF = v 7 FERE
ZRAAGA LTS Z E TRPMESS = 7 —DORAENKIBICHIR SN L D & Th-oTz,

T AYTNZOWTIE, CSpro EWVWVH T 4w b« A U EaT—a VAT AEBF L TIW
200, HEOESBFHETIFHA L TE LT, 7= X7V MER ENRHEBLT SR 5 A 12
BRLIEAY Tyl EaT—ra  dEEH0TnLEDZ EThote, EDId, F/IVE
{bEREEZETHEV =T v M— L ZH LIz EE 2 TR Y HY35%, TOurapproach
is procedural in nature. (Fex D FIEIFFELE, FIBORbLOTHD, ) | LE->TW,
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FATAR ST L7z B OW TR 5,
O F—=H#xF 47 47 (Data-Editing)
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EThDH, =T 4y Meld, T F OB R LT 22 L 20 )0, FTIEAEETH 5
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(5IM3CHk)  United Nations Statistics Division (2019) “Handbook on Population and Housing Census Editing Revision 2”
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Z2—)L K7 v 75 (Cold-Deck Technique or Static Imputation)
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