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7] AL Aoe AE At W FEo] WE WAL, EE Bed dolw

v A Eo}, Fellegi/Holte] 24 & (framework)s $x+& # 3}

2.3. 3] At

2.3.1 7)== BLS(Bureau of Labor Statistics) ¢ A}GA] FA} T2

o] 2 H
u] 2] Bureau of Labor Statistics (BLS)E ARAlEo] AAjsta &= 7/fEAS %
Abell whel F-g e A WH o #AE FA W gk AFE s g S,
7z AR R AAleE A 7], 2 ZAA YERE FERY 54, 78 B
HEES] AMS 7hs o, A E = 359 5 Sl we T8 oA S
Al A Skt

ofefe] Al 7}A] o AE E3] BLSS AFQA FAbolA YEE S 2o g
olaf e} W E ta] AHREE S}

2.3.1.1 Job Openings and Labor Turnover Survey

)
Turnover Survey(JOLTS)E 180l &3 x| F o] W3S FALSE AMGA] FAbo|t)
o] ZAlE FFH|ol SEAIFE X vw A9 HEY FiE AAPAE dAeE
AN FEoR HAAE AFHAC wheM T ALErE, 2
number of job openings), & w9, E&, YA da F= i, 7| AR QIS
o]z Zo 3t A7} o] Fojzth "ol FHE& Computer—Assisted Telephone
Interviewing (CATI) A|2=¥lS E3F 2AEH-9 Touchtone Data Entry (TDE)E &3
YAl oz o] FofXit}. olHA Lol HlolH = wmFy FSof ok 8zt
SH, S AFGAIY A vietEE mE AP gk A A TS sk,
53] o714 ZAbE = v AEE(ob opening rate) -8 Ao ©rEA4S UEY=
8% H=7F " o] FALE FA Aol ARES w7 BA Aoy FF A
3] o

Gl 29 B oo} WA TARES A FAAE 2

of

ol
=)
:>é
ofo
34
td
S
5

d

o
=

» Sampling Design
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JOLTS+= Bureau of Labor Statistics®] Quarterly Census of Employment and
Wages (QCEW) program= %3 %3t The Longitudinal Data Base (LDB)el 4]
Qe oF 9w Aol Bl BB AYGA H2ES Aol o F 16,0007 A

AE BEoE AAstel 2AE WAt 9

JOLTS®] %E& 371# 7|5 wgl F3}E =], o]+= 4702] Census regionel| ©
2 A9 F3) 6719 &t Ee wE AGA Z7E T3, 23 AFGAl A
Hol 3 FEAFY - E(Standard Industrial Classification; SIC)S o] &3k Akl =31

ojmat, ofefo] <F 2-1>2 o] T AYHE S8 dE yEha

<# 2-1> Industry Composition of JOLTS Strata

Division SIC

Mining

Construction
Durable Goods Mifg
Nondurable Goods Mfg

Private Transport & Utilities
Wholesale Trade
Retail Trade

Finance, Insurance & RealEstate

Services
Federal
State & Local

Government

(4

JOLTSE Eo= 4w AgiAle] Swol i Fis DojFi, 2AF vlg dit
S 93 rotating panel designe AFEstal Aqtt. JOLTS+= 1870¢] uncertainty
panel 3 1719 certainty panel& AF&3la 9lth. 16,000719] REE T 57}
2 AIFAET o] REFEZFEO] vl 2 FEEL certainty paneldl &3 =
I YA FRELS ZF F YoM 2 A2 Ui olA 18702 uncertainty panelll
3t & certainty paneldl] &3k AlGA|Eo] daidE mjg
ZAFE AA1Eal YA 18709] uncertainty paneldll thalAl= 1870€e A g
&be] panelell &3k ARIA Al WA 2AMS AA RO

X
N
I
ol
o
X
T
o
offt
X o
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» Imputation

JOLTSH A BAlshe T ogte 24 &

B
A
9] F-5% (unit nonresponse)¥ & F-3TH(item nonreponse)® ﬁlv‘i'*%q-

ZA} ol o7l ol F IETE FEo| vlal ldetA e AdAE e 7

3 ge = dAE $HT FFol U 7] WEe] ol P9t wel Tod

o ERATh oleld Wy oo WAS 98] JOLTSHIAE AH, Aou, Al
= =2

HE ozl 2t cellgs FiE4 o= Wiste] &5 Eol
7fERE FAsE 7SR 2 A M (weighting  adjustment)S AFEEFE=UH o] 2 9§
nonresponse adjustment factors (NRAFs)7} AF& ¥t} NRAFs: FAM7} o] Folxl
2o SRkl AA #FE ol 71xske] vl AMbE=dl noncertainty panel¥}
certainty panel& T34l Al4EsHAl ®t) o] factore %o &3 BRE AFAE
(viable sample case)9] selection weighte} 553+ A A & (usable sample case)
9] selection weight®] ¥2¢] H|(ratio)Z4 AXtE™ o]l& F2A o= Yehd v
2.

( )wi,ch
__ 1&ch,viable,pE (1,18
NRAF}, e (1,18) =

wi, ch
iEch,usable,pE (1,18)

E Wy, ey

i=ch,viable,p=0

NRAF,, ,_o=
w’i, ch
iEch,usable,p =0

o714 wi selection weightE 9ulsly = ZF H AGA, chE HE

(collapsed)® =, p= O0H-E 187}A19] panelS 9|v]3}+=d] 0¥ panel®] certainty
panelo] F T},

nearest neighbour imputation method

hot—-deck imputation procedure”} 2221t}
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jn)
o

F olEES BE paneldl thalA A a A A /=)

AYAE FIE B F, 1 F oI ngFRe] YR oA JPE Bk o9

B 5 B Fovhe] BT AR Arecipientt AAlo] &3 cell Yol F n&it
]_

=
7P HIRE SR ARAleE v o] " F, 5 FE Fowe] AR ARA

Lo
X
oo
=l
I
W
K
e

T, $EE EREY PF D &3k RE < 0 daA

LA
lei—epep< le;—ecp® TEHSHE epE “donor'® AASHA "tk F, cell WolA

Oft

-8 EE o]83)F nearest neighbor imputation ®HS AFg3lE= Aot}

oz A wiHo] H S Al A (donor)9] Hl°o]EHE AFE-3}lo] imputation®] & Q3+
&0 gty F g R H|(ratio)E AXE 3 & o]lE FSH AFFAS F &
o] FFowA T A7) o] FoAX A "} o]# 3k WA o7 ratios AFEF|

imputatione AA|st= AL A H ARG ANA AL S AHEE] a2 F59 U
AE k= A Bl £ ¢ scale-invariant3 imputation®] ©]FA A = &}
At

» Example

AR/ A 27 HE el shubel cell WA et 2 Am
27} elvka e A,

AR A I8 E e

Unit 1 100 60,000
Unit 2 90 * (missing)
Unit 3 120 75,000
Unit 4 110 67,000

RE AA tie) &t RE ZAPE FH AL Unit 2914 F ool disl] F3F
o] WAL uwl nearest neighbor imputation WHES A& F Foo i3l
imputationsS A W tS-3 2.

WA, £8 cell WolA F A&t E7F 7P @ oF ARAIE Feth o A
Unit 29} 328 =27} 714 v]52gk ARG A= Unit 1o]th. ©]2 7] Donor?} Ao &
A donor®] #= ol&sl (¥ WAZE Zod FE)/(ALEFE) o ratios A4Eet
= o] A= (60,000/(100)=600 ©] #tof. whebd S A g 90 «
(60,000)/(100) = 90 * 600 = 54,000 °] Ht},

-

_16_



2.3.1.2 Current Employment Survey

Current Employment Survey(CES):= BLS®} State Workforce Agencies”’}
State—federal cooperative programe®l] &3] wj& A AlPst= el AMFA =
AP dxAor AAE 8 AAAY FE8F 75 (payroll record)S HIE O R
sto] & LGRS wF ARE, w5 Soll g FAREAE IUhde], F o9 1
T2 d=A @9 HE AT AR 53 Hdsl, fax, computer-assisted
interview, mail 59 Z}% Az} wt)o]E E3] o]Folx =y o= AR oS¢ xS

GSEAHORN FHES ol A¥E THA 20
» Sampling Design

CESY] X FZ%2° The Longitudinal Data Base(LDB)o|A 4L ZrEES
o]Fo] x| =], 7|4 LDB+ unemployed insurance(UDES #-§ W= w2 o ¢F 9
ok ghe] AbGA JHEI7F EFFEC] Q= dlo]EH|o] 2ot} o] FX & w|a A AL
Aol RE HRRES = AowXR, LDBE The Quarterly Census of
Employment and Wages (QCEW) program< Z3& v £7|¥H&2 183 <o @3k
2E AW €Y. LDBY HAEE S8 oF 160,00070] 7193 AF-71do] %
2o FZHed ole diEf 400,00070¢ /WEAQ worksites EFHEEH, W= U]

ool of 1/38 ¥ Aol

CES®| #i& sl A7, F(State)d = 3t =, 13708 A2 870
o AFAl A7 Tt Vs ARt ZF F(State) R F 104719] celle] A}
Al A

» Benchmark adjustment

e} T2 ZASY npz7EAE CESOlA = wid  sample-based estimates2}
complete population counts?Fe] AFHS 53+ benchmarkE AA|gch o] 3k
benchmark adjustment’} €823k o]+ 3 At TR A= 1 FE27F 2F
o ZAboll Hla wi-- A7) el Al e FAA & Tk
A AAA Y T e AFAIY AE s 2 A4S A4s] wrdstr] g A
T Aot weta FrIH o R EHG AR E AR BE ALY FAAES A

sk Aol BaF olF B EHLAS) NEY LAE Folt ARE I 712



CESo|M+= wl'd unemployment insurance (Ul) tax recordsolA] €92 HA 2F
@ A= (UI universe count)E ©|83to] T ES AREE| F4S F &R s
benchmark adjustmentZ A3t} Ul universe count: " #7|¥HE FAlE = A}

g2 12 Yo vlEd Hit 22 AL 9THAMEE x3tetE Y xRz ot
Ul 2389 a2 AWEA] = FE daids o8 714 b& A H(Retirement

Board and County Business Patterns )& ©¢]|&3%F benchmarkE A}&-3%Ht}.

CES¢ Benchmarks wiyd 3€o| AA|=+H, Ul-based benchmark level=
sample-based employment estimate® WAg $ 1 Zfold disix &= “wedge
back" procedureE F3 AFAHo] APHETE dE £, 2007d 3L AHAH
benchmark adjustment ¥ 752,000 ®+2] =Fo|7} #HAYichA, o] e 1/129HE&
20061 449 & gt R ARl Hethar, 2/125 2006 5€9 €¥ AEqtE
FAZ dalFoh o2 sk whx|Et 2007 299 HAE 2pelo] 11/12¢HF 9]

b

el A Al H=dl, o= 7124 ez A4 F4 eaks 44T &R S7Hv= A

T T —

b

S
=

AHgetar 9l
» Imputation

CESOIA wAshs #e9e % /b2 TREth 3 WA 29 2% vy ¥
ol WAT B¢, of7]o] ha) obrs] el CESAA Abgah: =

CEST F(State)d/A71'H/AMAE 2 UH AR ZF cell oA F 1&FEE FAHS)
& & F7H8S AFE3E “weighted link relative"
estimators AMg-3t}, o] AL 7|EA O R ratio estimatord] YFolal Ao F 735}

W ohea g,

o] u] FE =estimated employment, e=sample unit employment, c=current month,
p=previous month & YEelHAT} = At & FHE & 5 55 Folo] A
A<
>

Ahete BlFg e FEIdH o714 e T Y cell oA S AAFAIES] 18 F



N
i
mn
o,
i)
=
ofo
=
ko
»
e
i)
=
ofo
=
ttl
fru
N
™

HE

o~
>
2
R
o

T
o|

£ ole BER At AW we F AR F o %
w9 (EA wshel BAZelE wAol Utk olF s CES Teade 7
A8 e, dzE oe gEA s TEw @

o
=
Ard Arute]l Ay 7hed Ferh dAsI= ok ol#d 49 local area
estimatione 7F¢ H9 ES202 & L&7FE HoJEE o] &3dto] Fof
ol & 7} /WA ] worksiteel Hl& wjiEatE= WHo] 2ol=H o= mi
informations WASh= 7H 1taek PE)S] ratio-based imputation®] #FaL 3 5= Q)

.

ssing local

2.3.1.3. National Compensation Survey

National Compensation Survey(NCS)+= Bureau of Labor Statisticsol] 23l A A]
HeE AFEA ZAFEA 7]1£9 Employment Cost Index (ECI), Occupational
Compensation Survey Program (OCSP), and Employee Benefits Survey (EBS)Z
ol 9dd 37FR19] ZAFS o] Far Aol o] AP A= Z+ o wmE A
T HEg*A(benefit) ol 3 7F R EAL A AR AL = B, A

h

4
= wga, o) e 4 AEAR, F g, 2o aane of e

» Sampling design

NCSe %22 LDBE % F5F 52 ARSI F 18,239719 AIGAE T2 o=
ALE-3kar ded ol AL 8F 9uwiwk Wo] ZEAE ¥ 5t Y= Folth NCS

o ERE 17 o 2EAJ Y AL AdAG 509 el 2rA} dE F

o
iz
o
N
o
o
iz
il
=

+~
fr
rot
v
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NCSe] #i S
o] 22 F 154709 A A vEAACR A E U= 01{— the Office of
Management and Budget®ll /] ) X AH 326719 A=
A GANAE BES AR Aol Zlzste] e § FE AMIAIE dAsE
A Ao, ®2E AdAE 7—} = WA F AEFEE VIS =E  probability
proportional sampling methodE A}&3f4 A d
glE S ARKIA el A Ajel mE F23 5
2 FE2 059 4GAE AAA o] Fo T

=5
"

1. Probability—proportional-to—size selection of establishment jobs

2. Classification of jobs into occupations based on the Census of
Population System

3. Characterization of jobs as full versus part time, union versus
nonunion, and time versus incentive

4. Determination of the level of work of each job.

Z,
O
wn
=
X

T

T
0,
ol
ok
[
4
olo
Y
o
2
Ac
=
i
Ol

>

2
H
k=
N
2
=
Z,
O
n
N
N
N
N
)
K
%0
[
Jm
o,

AR 2 NCS+ five-year rotation sample designS AF£3}aL T}, o] AS FH 9
of tialix= Azt ﬁ‘ﬂoﬂ &l =4S AAlskar Y] R dgisiAs 7
E

22540 B 2AHE AAsE Felth, ol¥
1



=
o o

» Imputation

NCSo| A= Fojol] &3k aZut oo 3k o tha] zH7] t}E imputation W

e AREskaL 3l

Fojell #et @5 Fow AE ARy, 73w s fls) WA NCSTF AR
3tal Q)+ five-year rotation sample designs

A (initiation)?} ©] % A|H(update period) T-iEgtth. 7] Ao HAS F
ANE AEA 24S B9 39 QAL o FolA ], AA A
w2} unit Non-Response Adjustment(NRA)7} o]Foizx H, o] &2 A& FH=
Non-Response Adjustment Weight(NRAW)7} 24 Ft}.

HA AFI A =Fo A NRAE Y3 22 A2 o]Fof Rt
1. Foj7 ZTEE AAAY m719F A FRE¥EE o] A Establishment

Non-Response Cells(ENRC)E wH=
2. 7} ENRC woll A th-3 7ol ENRA

w

actors AlAksit}

A+B

ENRAF= 1

A=weighted employment of all usable establishments in the
ENRC
B=weighted employment of all viable but not usable
establishments in the ENRC
3. o]l AMtE ENRAFZF 1743} 49 W] kel =4 &R1gk 5, o] 4
2 Hojdud I7EE UFolzx cell® ¥ (collapse)d 3 thA]
ENRAFE A1bgitt,
4. A7tel B= ENRAFZE 1/4 2F 49 W9 el A8t € wj7hA] o] 24
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& wmach wep A/EE roldl celiEe]l BE WHE Folw o =
Aol WEHA gow 1 goRE AYERE hroldl celld W 1}
ES gt

ol& 7 |4 o]z ENRCE Final ENRC (FENRC)2tal R27|& 3t} o] 7]A 3

nay
7HA T AL oYk collapsing F 2ol 9 Edk= AdFo] 7] witol Ad A

A28k ENRC7F ejete ®¥o] b2t Final ENRCE 22td 4= 9l

KN
=

$om A9 $EoIM NRAZ A@stA s, o) Bhge Al

o Gl e
NRASH Ze WA wed. o= a4 gejd

ENRAF®}  Occupational
Non-Response Adjustment Factor(ONRAF)E AFg&&lA tS3 o] HZE NRA
weight7} 24 ¥t}

T

NRAW=ENRAF X ONRAF < W

o] wl, W=sample weight & <]©]3&t},

o] % Al ™ (update period)ol A =2 F-ggol s HAL Fo dHolget &
A Fo] dHolE 9 log-ratios AFE3F regression-based imputationS AF&3Ch =

jA celle] i WA FEO t AlFEIM O FA(W)= tha3 o] vEhd 5 Sl

In Wy, =B, In Wi,—1) T

with Ee;,) =0 and E(€,) =0} In(W;, 1))

ol W, B,°] weighted least squared estimatori= & 2T},

whebA k HA FEo|A WA F ZFo] imputation©] =
2~ 0]
T
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W= exp( 6 In Wig—y)

Aol gt 755 iAol = F= nearest neighbour method”} ARE%=H &2
Aol F7Fo wt 254 thE W o] At}

w
(@)
e
=N
w
D
(@]
e
=
=X
<
<
=
D
e
(@]
[eb)
=
D
(o]
-
D
3
c
8
(o]
[eb)
<
8
D
=
=
kS
N
N,
rlo
o%
I
rlo

2 ol
A AR WA AFe] o] ME] oYl FHe F= T3PS Fol

o
1
thd HEo] oAt AH A4 ® #E AFEE imputationg & & St}

1 9o trE Fey gEo] 2ro]= HMH F 3y =X random within—cell
Z

=]
hot—-deck method”} =4 1 A= tp23 2t}

A &AL =

o AnHoz o
HgAE & 5 gl ok Celle LR 7]F0] HiE nzMes

1. ownership(private or public sector)

2. size class

3. major industry division

4. major occupational group

5. tow—digit NAICS (North America Industry Classification System)
code

6. union/non—union status

7. full-time/part-time status

8. Census region

§
o

o gk 54 cellolA AgE donorEs S = e A$7F A =Hd A
g 23S S WA cells FAHH 22 W (collapse)d] WrHAl Hrh.
o 9ol AF3 87Hx9] WaES AFE3A celle Yrls W donors 3t
4= AT Census regionolghs B EHF ti)A] cells Hest== 3o}
, olAlE TR BRSNS AFES cellE Ui F, UHA] A8 donorEs 3o}
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RES

rob
=

%0,
Ir
ol
r
il
__>~‘1_“
o,
o
4>
r r

gl=t] o 7| 3o

gk 22 donorZt AHEE T = 2
 #2 donore ¥ W o] 2d 4 gldledH, A4

;A k. 71F9 EBS oA

1%
}L

o W= o] 314E 3How YoM imputation FAFANA LAEE cell

il
collapsing 8E A ¢ & AAY. o= A= biase] TAE 9v| 3t

T ThE WH O %= nearest neighbour within—cell hot—-deck method”} 4]

ot T 2tk WA RESS e 2L J)Ed o8 Ures 9

ownership (private or public)

benefit area

subset of key provisions for each benefit area
size class

major industry division

major occupational group

two—digit NAICS code

union/non—union status

© © N e O W N

full-time/park-time status

10. Census region

olgA 3 ¥ AFAAL] LEFRE V|FOoR Fo] uEFEI} P vS2E BES

donor® AAdt] 1 7kS AFE3 imputationS == 3l "R Fo|Z celltol

Al A% donorg ZHE  fItHH SAA S E cellE M3 W kA HadH oA

Aud 107H4] ®WissE F 1-31 ¥l disiAds celles WA &ge=th. whof
2

d 25 celle HPAEUE A3 donor7t YERYA] ko

il

-

olel A9 &2 donorg AFEE I U ZFE 3WoA 1 oo R HElE N
HE 2es s}

2.3.2 "= Census Bureaud A}QA] FAFIA S & tiAH

U.S. Census Bureaus= AH| 2, E=/AWY, 599, Xﬂi‘ﬁ, 2444, 584, R&D,
om HYPH], LT T A Fokd #gk HolHE
o B ud == 59 a9 2 Al dEta g

i
3
F
N
Ho
rot
BN
>,
il
2
o
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olggk ZAbel A WA= FEH HOlHY Agde oy 7HA vEE WHE
#o]=H|, Census BureauclA= 123t vk W5 3542 5455 Eof
Standard Economic Processing System(StEPS) o]gt= dxtstd doly A7 714
= A&kl AUt

2.3.2.1 Standard Economic Processing System

Standard Economic Processing System(StEPS)eo]@F U.S. Census Bureau®l A 7l
sk AdkslE processing systems A A= A2, AL HolH O 33 ot
, Hlolel o] HEeL 4, A (imputation), 574, L&l A28 4 sof &g 7]
* 2FARA A2 s AestH, @4 8719 survey programe] ©] AlZRlE A

ERICRY

AN ol il

ofo
ofr
¥,

StEPSel A 4=33F+= imputatione FA F AR FEEUY. AA = simple
imputation . 24 imputatione ©|-&3ste] FAHE S AA 2AE @3 LA FH

o= Ag-oltt. 7P A 220l simple imputation methodi= data filling 2. 24
o] L SHH dHolHES =TA HAaAAE T3 F5H HolHY Fko] F&
st 8 H S AY € AL Eokth © 5& o] W2 dlolge] Wt A

& 5ol AAHCIHY FA= A HIAXL FAE olF= of MY WFE T
o= slufe] W gho] ZAMEA] ke W], 2AME W gt &3 T dtel A
A Zpel7b yAl Fevd Fod | Mg g T i@ 9 ¥a dEd 39
Zpol2 thAE 4= 9t} ©]2]3 simple imputationS UWFH o2 HolE 2] o t]¥ i}

AR, £4 2 ol A,

n)

t}S-& general imputationS.=ZA o] Z& HlolE 9 AMHAE +AH o= A
A g FeEe ﬂﬁlo}ﬂ Ak HAFolrh. StEPSE &9 FaH e FaEA
el FeHe Edsta = HolHE AREE S flE 4 N FES diAeHA
1} balance complexZ Z:?éé}L HFH © & general imputations AFg3ICH =

general imputation= =74 item imputation®} adjustment of balance complex?]

1) Manufacturer's Shipments, Inventories, & Orders Survey (M3), Current Industrial Reports
(CIR), Survey of Industrial Research and Development (R&D). Plant Capacity Utilization
Survey (PCU), Manufacturing Energy Consumption Survey (MECS), Survey of {Plant Capacity
Utilization (PACE), Annual Survey of Manufactures—E-commerce Business, Service Annual
Surveys (SAS), Annual Retail Trade Survey (ARTS), and Annual Trade Survey (ATS).
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T 7FA FrHaE 2 dro] B o4 Qlvk 7 FheaE] A oy 7kH thekst
imputation method”} &£A13=d] olefe] <F 2-2>+= tvporsl /i &9 A W
< afska ok
<E 2-2> 708 359 A W
Group Name Definition Formula
SUM Sum of auxiliary variables V=2 2+t 2,
Auxiliary variables minus the sum )
Logical and| RESIDUA - _ V=2 = (zy et 2,)
Direct of other auxiliary variables
Substitution PRODUCT Product of two auxiliary variables v =2, Xz,
VALUE Value of the auxiliary variable v =2z
Mean MEAN Mean value of an auxiliary variable | v' =z,
RATIO Ratio prediction for imputed item v'=2,(8(v)/S(z,));
Auxiliary variable multiplied by a )
Ratio ATREND vV =2 (ZQ/Z3>
trend
Auxiliary variable times a )
AUXRAT . . . v =2z (S(ZQ)/S(Z3))]
ratio—of—identicals
Auxiliary variable times a
SIMPREG , o v =02
R . regression coefficient
egression Multiple regression prediction for )
MULTREG | . v =Pz et Bz,
imputed item

v = the item—name of the value being imputed

v = the imputed value of v

z; = the value of the j'

S(f)
(S(f1)/S(f,)

)1:

b auxiliary variable

the sum of item f over a defined set of records

the ratio—of-identicals of items f, and f, where the

numerator and denominator are both summed over the identical set of

response cases.

At Bed P

Alitel] 2tol= B

S

p!

o
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ol L& Frol™, meand} ratio—of-identical®]

imputation cell ¢ HA3 RE FHA A&




<3
R
)

(ratio)=
S AR&3A wE

=

3)

2-3>+= StEPS

2 Akgsta 9l 870 Aulojol A el 2AE A FEol

ol WS HAR AHEHE QEAE HolFE WESF Ho|Eol

ol AMEE+E W2 ratio method=4% ATREND, RATIO, AUXRATWHo]
I

o] & ATREND W& imputation® AHETFS AFE&jA] THE W ZWS4=9] H
8 F5d gz LSS
=

I
H)(ratio)2 o] €3h=1 AUXRAT HHe RATIO #HHS =

l

= 314 9t} RATIOS AUXRATE 23

i

Q)
=
oAM= RATIO WHe Haxwo] 93t tiA|siof sl W+

AREEE Ao A kg Adsko A 2t

<E 2-3> G AP AL 0w

Item Imputation Methods

SECTOR PrimaryATREND AUXRAT |PRODUCT |RATIO |RESIDUA |SIMPREG [SUM |VALUE GRAND
Survey TOTAL
ASMECB 0 0 2 0 0 ol 0 2 4

CIR 0| 132 0| 878 0 ol 0 2| 2279

Vame | M3 0 0 0 0 0 O 1] 1269 13

facture | pcp 0 72 0 0 0 o] 0 12 72

PCU 1 2 1 0 0 ol 0 0 7

RD 123 57 0 0 2 o 2 3| 292

Manufacture Total| 124 | 263 3| 878 2 O 31 1394| 2667

ARTS 55 54 0 0 0 1] 1 40| 151

Service | ATS 12 26 0 0 1 1] 0 19 59

SAS 155 | 414 0 0 0 71 0| 164| 740

Service Total 222 | 494 0 0 1 9 1| 223| 950

Grand Total 346 | 757 3| 878 3 9| 41617 | 3617
StEPSel| A =

AR& bl Al imputationo] AFE 2 WS A AT = JEE sla )
=
-

= oA Hege S, Adud oA BHES A8 A,
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AEE 28 ol ateb PAE g

$oll o e 7hA Tk

9] imputation= Al 3

=
A

ol 71z8 ojuw et

PN
T A

ARgARE dhtel g

& REWEE AGFAL Cle T WP A
)

4% Jt}. General imputatione A& 7}

AAE ARFES v, olu AHE Sbs

[e]

olE &= o]d FAlolA dojR dHolHY NI T A 2R B 27}
g 5= g
olelgt th¥3t imputation methods 3shute] AHojo A EHEFHOoR 2o]7|w
o2, @ B4 e 2] o PuES Agsl HE 2dd vl <
2-4>+= Mool o8] 7}A] imputation methodE AF&3t= &= BEYXE Ho
Fa gl
<GE 2-4> oY 7HA] WHS AFEStE SEEY ¢
Number of Methods
SECTO |Primary Grand
1 2 3 4 5 6 7 8 10
R Survey Total
ASMEC
4 0 0 0 0 0 0 0 0 4
B
CIR 259 1010 0 0 0 0 0 0 0 1269
Manu- M3 1 6 0 0 0 0 0 0 0 7
facture | prcp | 9l ol o o o o ol 9 o 9
PCU 0 2 1 0 0 0 0 0 0 3
RD 11| 102 4 9 0 3 0 0 0 140
Manufacture
286 1120 5 9 0 3 0 9 0 1432
Total
ARTS 5 44 8 2 2 0 0 2 0 63
Service| ATS 2 2 9 1 0 1 0 2 0 17
SAS 19 | 220 58 10 0 6 3 0 1 317
Service Total 26 | 266 75 13 2 7 3 4 1 397
Grand Total 312 |1386 80 22 2 10 3 13 1 1829
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2.3.3 Statistics Canada®] AFIA] FAA 9 F&=2 oA w4

Banff?} The Generalized Edit and Imputation System (GEIS)s= Statistics
Canada°©lA] 7'&sk dloly Az Al=®lo=X sfurte] ¢, A, 7H 2 A

oA de 2ol 9}

N
rl

GEISE 1980 t] Rbel| slko] =of 1980 FHHRE 2r0]7] AJZbglaL,
£} GEISE R &3ete] 7ldst o] Banffolt}. webA Banffi= GEIS®F A9 #& W
Aol MBS AFEeta 9lar, HAA SR GEISOlA Banff® HhH o] 7kl Sl 4]
ojth. gk F A|AEl Fl EAlSE B 7FA] FERARD AFole] ]3] Banffi= ©] %9

]
GEISel Hlsf &5 | AH&AF 3sk4eln g5A4e] vk H& o
2.3.3.1 GEIS

GEISE 7]E-# 2 & economic surveyolA 2:0]7] Q& 7jgtsl Aow A% W
A S 8] yAIEe] Qo AA editing, error localization, imputation®]
REoZ Yirol B 4 9lrh o F imputation F-E& AW EW GEISE Al 7HA

FeEfe] imputatione A olslar EA%H], A WA Fel+= logical imputation®. ZH o]

el WA GBS g FBL Aol K5 bE 9 Aga

%A&

T WA= prediction imputation methodZ# ol -S4 &S Sot ¥ e
HE WEE9 g5 AREdl diAstE EE imputation WS A A=), &8 =
o] =

ean, ratio, previous value imputation 5°] X ¥t}

3

npx]2 0 2 donor imputation< FoH ®H &S dAS = oA tE dE9
gs AMgeleE WHES dE =Y o7 t-deck imputation method®} nearest

neighbour imputation method”} 3=t}
2.3.3.2 Banff

Banff+= As3l¥ do]g o] otj¥ 3} imputatione 7FestA s 9712 SAS X =
AAZ T A 4 ZEAAE SHA0R &8 Jhesty g dao] we
e Hog® A8 7Msslth Banff system 20029 A 3RS
A2 GEISOIA 2ol= W EE2] ALl wehA Banffoll 4 220]=

_ 09 -



5o GEIS7H AHEate B et A Bdsith SAw T A28zt HEe) Px
HQl Aol go] EAsta 9l

21 WA 2 GEIS7} underlying database®A Oracles ARE-3}aL 23
Banffi SASol| 7]%&x gty EE3 GEISe RES A% dyso e whd
Banffe] SAS Z2ZA| A& M2 HgH ot} vpxeto 2 GEIS= UNIX AAA 2
¥ &= F¥e= @ Banffi= Windows A NAE AME 7Hssit), o]k Aol o

218) Ban(f= GEISel 3l Abgo] B 43 faye] gk B7h8 @ ok

FHom 7@%% & 5 Qom s FoluA gu A go] 7}
o ma shue] XeAA Aa ¥ wEold AnEe P& ZeAAe g9 b
o624 Abge] 7H53IT) Banfiel Mol SASe] Waolsh we Fuelw %

S SAS dataset®] HHE =}

2.3.3.3 The Banff Procedure

Baan ERZAAE A AdEgle] AFEE & QAR BE L ZAAE ARES
3 g u dubdog AEEHE FAe wet I S gigfdoes AyETE s
t}.

.

o] AL HolHEMS A% 72 dAZ 2d = Jder 7t data fieldihe]
HAE dolr7] fgk HAolrt. ot FABAE edits #Fal FHopA o] A HEA
T & Aotk o2lgk AA S ol EAsk=

stlsh=d Ew& +Uh Banffe]
HojoF &M Ho|H+= numeric,
non-negative, continuous d|°oF g}, wEbd  xpxy,...xz, & WFE o] &3] ARE
A7F m W9 edits rules AAGSIATH oA v 22 FHE FdE 5 Ak
o] W], non-negative edits rule= Banffol] o8] A& oz F7lE ).

O
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ay Ty +apTy ot ax, < by

ATy + (D) +eeet A, = bm
x, =0

z, >0

o]ZH A edits system©] A3 AL }H, Verifyedits TEZA| A= Ao)H edit system
9] consistencyS A A3A Hrl =, o] Fo|A BEI Q3 edits7t A=A =
Ao A e T thE edits ruleo] FAUA=AE A AsA Hrt oy AAE T
Sho] edits rules ZATOoZH o]Fo] dojus ThE ZIZA|AE9]

o
258 =Y 5 JA Foh
2. Proc Editstats — Edit Summary Statistics Tables

Verifyedits ZZA| A= dolHet 3§l linear edits AHAIWS 3183}
equation system® consistency 955 &9l3l= FHAHolgtar dthd Editstatse 2
¥ edits systemo] 2| HolHo| F3st= A& A Ask HAolth o] ZEAA
M= b3t 28 A JRe Aot whEo] Ak

b

1. the number of records which passed, missed and failed each edit

2. the distribution of records which passed, missed and failed a given
number of edits

3. the number of records with pass, miss and fail overall record states

4. the number of times each filed was involved in an edit which
passed, missed or failed

5. the number of times each field contributed to the overall record

states

o] 714 "miss" & -2tk glolEld] oF edit7h AH S w2 olu|sti "fail"e
sttb o] 49l non-missing valueol| 93+ editing AsHE YERATE HHeF o= 5
edit rulecl 4] editing A5 &o] 7 et AMEAE edit ruled $A8HE 5o
A5 FsloF & Aolrt. w3k o]t Jﬂr dS imputation®] &-8% o thA] 3t
Ads o 24 imputation®] &GS HlWE & T}

3. Proc Outlier — Outlier Detection
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o] BAHL AmolA o]t Al AFE Adste AAFL
o] %] Eol ths]A imputation®] Z Q3 ZUE YER F£oh. E3 imputation©] 2
gb AEme ofyANE YA HeolHEdeE gdd] tE 54ES YERT] wZo
imputation ¥A oA FA o] o] AHAe] At e ES HERY
R=a-ia=

=24 Aol T

o

aw
o ﬂl
o
=
o
=
1o,

o] ZZAIAA Aelst 4 Q)&= WH-2 Ratio, Historical Trend Z12]3L Current
method=4 Al 7FA17}F dvh. whef AlgjAo] e BEWs ARIE AR 7hseittd
Ratio methodE A}g3d= Aol £, E3] AME 7Msst HXWHSF7E 349 A8
71%3%F Aolg}H Historical Tend methodE AF&3:= Aol £t} =, Historical
Trend method¥ Ratio method®] &3 et & 4 Q). AFE 7153 Bx W
27} 9% wlol= Current methodZE AMgdloF ah=d o] AL T2 HoHE Al43
A AL ghel e nlaste] o)A E W WHelth 3h

= 7]59] ¥+ boundi= H©JE 9] parameter?] = YERE £ d=d, Al 7HA

Wb B5E AR 2E7) o] 83 R4S ARRE|A outlier intervalse] ZA o] 7158ttt

_l

4. Proc Errorloc - Error Localization

okx] Proc Verifyedit ZEAAE Ea] Z2AE edit rule 7z dHolg 7} wH=E36}A
Ed, editsE E5F A7) f1E)A H]O]Eig oAw gt fieldoll A o] o] Fo]
ZoF 3li=A] o] F-7} Error Localization ZZAAE 53] ZAG}. Ak 2A40]
tole o] Wal= o] Fo A x| Fe=t) o] HAHLS imputation®] Z L3t field& 2

oA
A= ¥ AAZ4<Q imputation©] {%fﬁﬂ?ﬂ% &L=t

| $180A A& ok st fieldE 2AE u,

b= Aol olygl, edit rules THATIE

fieldgl FE Aokt o]y gk WH S Rule of Minimum Change#til st=d o=

= H]O]H% H g HE517] 341} Wiiolth AbgAE S 7Y e Huig
°F Banff7} 22 439 field47} ©]

stHAl =¥ Banfft < Xﬂjol“a}x] il AR AAS E st Al RS 4d

o,

5. Proc Deterministic — Deterministic Imputation
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Proc Deterministic ZZA] Ao 4= imputation®] = a3lchal FAE fieldol] o3l
A ARgAbe ol&f A - E #he AFE-3A] imputations A I 2 Banff 2=
2= imputation®] L3 FE = o] ofye} o] %o HAJE tE imputation W
el o F&d HAZE o] & o, imputation©
Aol &3t
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>
o
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6. Proc Donorimputation — Donor Imputation

ToH WAZE Z28d Eff(recipient)el] AFe #S 7] YA Proc
Donorimputation 3~ 2A] 4= nearest neighbour approach& AF&all 19} 7174 Hl5:
g e AEsid F3E tiAE sl Hedl,  AREARel o)
post-imputation edits& UYE F JEZF = A Fe donorgs ZHA Hr}
donor7} AE =™ 3w A7 Zadk e g disiA 2 donoroﬂ*ﬂ A
#= ARESHA H=tl ©]E S8l imputation©] o] Fo|A AL W Fo = FEE 7o

SHAZE FAE = Ao

)
o

n:&*'
rlo rob g M

o

o] LZA| Ao M= Z+ZEe] recipiento] Wl o]t fieldES AFE3] donorebe] 7€
AAReE AR S AA3). o]8) 3 “matching field"s recipient’} zZEil = Ab

F=d 5o welA = ©]2]3F matching fieldES zHA] &

l

)
)
0,
©
O
-
ol

b oo
N
F\r
o,

o2 A &4 recipient$} donorzte] Ag7b AAte]l HWH n A Y Tt
donor7t AAe] ¥i1, o] & 7 77k donori-El ®FeF o] Zlo] imputation #Eo
2 2o|A YW recipient’} post—-imputations L8 E A FE=AE Folsit}, o] =
714 & imputation®] ©]Fo]X| il T}S recipient®= @ol7HA Hw, o] =4

A
o] WEHA oW the donor® A8 ThAl @ W L& HHL wEs . o
4 AFE donor® RS W 74 EE AEATL ARR wialel A WE35A

A ol Hck wek AHgAE A4 Aol WG o2 w) 744 4 donor
7} AREA erethd Banfft o ZEAAE Fstn Ad A4S yrd F o

weF A3k matching field7t SAeA] F=vhd ARSARE AR 7HsEE donors
7hEdA AR dtue] donors AdEetEE A = vk o] FAHME HA
el WARS o olFA thAH

] =
H donor9 F=S AM&3l recipient® F&H &
o] E] 7} post—imputation edits® FLE sFE=%9] o



7. Proc Estimator — Estimator Imputation

Proc Estimator ZZA]A+ 13 imputation estimators ARE3] 3 Wo] ==
MAE AdshdA ol WeEed sl imputations ¥ = vk wkeF A WA
A =3 imputationo] A B0 FHE X EeE £ U2 estimatorZ AF&d] thA]

imputatione A|=38HA H ).

Proc Estimator X =2 A]#+= estimator function®} linear regression estimator®]
T 7HA FAHZFS AFEg

Estimator function®]+ mean, ratio, trend &°| <3}3l, linear regression
estimator< U3 &2 APIAEG] o= 2

y=0y+ 0z, + -+ 08x,te€

n-n

AZIA y& dAEH ok st s UEAL x5S SHHSE YERAL 28a
39 AlTE UehdlE g A4 AS5H(method of least squares)s AR&3] F74 €
1=

Donor imputation 3XZA|% ¢} 3 Estimator imputation XZA]A &=
post-imputation edits7} EA}A] &=t} wehr] Aoz dixlE FES A9
edit ruled THESHA] &S 4 = 9O 2 F estimator imputation®] EF EyF FHol=
Proc Errorloc TEAAE Fal 223 do] AAZ HojA= A& ] Hof gt
. EgE Proc Outlier Z2ZA|AE &3l o]dA=Z #YH dHo]HELS parameter 9
Arel A ApE A oz A 2] H

8. Proc Prorate - Pro—Rating
Pro-Rating Z2A|A% 82 ol dolelel A4 #at AXst=AE elghe

=
Aol oju] AL %= equality editse= AFEAFA] ol&] A A o] T} Pro-rating

edit rules WS o] =224 X3 wAd Algko] gl7] wjZel ZHz pE Al H
]



9. Proc Massimputation — Mass Imputation

Proc Massimputation X =ZA]*+ two-phase survey®] #9] second-phase

=
sample (FE+ subsample)o| AT ZAIgE AR 7 ZALE = 5o E3] 830

subsampling weightol] 7]%3F - A Q1 FAFe] AlLle]l o] 7] wjzo ol & dl4ls)
o] second-phaseo|A] AEEA] e G5 HSuk HAHE imputationdl”’] 9l

o3
/] donor imputation method& AF&3%tt}. o]#fst W O 2 first phaseo] &3 ZE
F2 9ol digh g dleoly o] whEolxlt). o] 23k mass imputation®] 73
o = imputation®] Z &3 dlojH &= A Qo FE3S imputation®] Z LS field

Al dEA QAL ol BE ARl s Fdsith A B d2 A AR
(core information)E#} sub-sample®] 4| ?—jf F7HAQ AHELS Abdol dt]d o]
T3 imputation®] ©o]Foj#AoF it} wElA  Proc  Massimputationo] A+
post—imputation edits’} & Q38}A &t}

DonorE A¥3slE= #4LS Proc Donorimputation EZEA] A9} 79 H]S=28}A 1t
T X R A A= 3 7R zpol7t EASF=d] o]+ post—-imputation®] ZQ o
t}, w}gbA] Proc Massimputation ZE2A|A = 7FE 717k Ao 9+ donorE
B3] W<=3] imputationS A A8, matching field7F £A18}4] FSujs= F2A =

donorE A ¥3} A imputationS A A|EHA Fc}

o

o2 o

[

Do
B~
ih)
r

Fed Al FETF3Ee Agste WHoRE E3 AMgHE WHoRE TF T8
Bz W5 Bhgste] 1 AAdAlE FASkeE Aol F8stth. AFGAl ZAMA =
<9 Al (imputation cellD)EX AHY &7k T 1EE AH&sta 59 AH
ERUdAE FAAREE o] €3 ratio imputation ©] AFEE I A 2E7F Gl
7d§-oll+== nearest neighbor imputation ¥} 2 gtdl Who] F=2 ALgF T}, o]z]3h
T dAHe A4S F3HY FH, 7ted B WY T, 18 & ¥
S3to] A3 #AAe #A] A& FH BE f4 T2 adEste Z2AEI 53] oY
gHEol AS5H = A5 gt AV 5 AR E T
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survey name

imputation methods

Bureau of
Labour

Statistics

Job Opening and Labour

Turnover Survey

nearest neighbour imputation

Current Employment Survey

ratio imputation

National Compensation

Survey

regression imputation

donor imputation

Census Bureau

Annual Retail Trade Survey

ratio imputation

Current Industrial Reports

ratio imputation

Service Annual Surveys

ratio imputation

regression imputation

Annual Trade Survey

ratio imputation

Statistic Canada

Survey of Supplier of

Business Financing

donor imputation

historical imputation

Survey of Employment,

payrolls and hours

ratio imputation
mean imputation

trend imputation

Labour force survey

deterministic imputation

donor imputation

National Construction

Industry Wage Rate Survey

mean imputation
ratio imputation

donor imputation
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sy 3AAM 71719 FAA ~_ 2 (101
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9 1.1793 0.6855 0.4938
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12 1.5020 05101 0.9919
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logV;; =logB; +alog Xi; +mn Ly + oLy tuy;
i =1..14 (BA), j=1..n; (BAHE] AAR)
A7 ;= exp(d;)

(Y, © 2AF il AAL o) vz, X 0 BAL i) AAF GOl Fh

L, : A4A7F el e 1, ofyd

Ly : AFAIZE FGAlel 1o 1, ofy

o
(@)

w; @ 22 ~ N(0, %))

o] EI1RE

o

oA EAFW thea 2SS felsha

=3

Y= f(‘le )=BX « eXD(U1L1ij+772L21‘j)eij

4] g

714 e; = expluy) el
o] mgeo] 37 FA Aol uf

i
Ni
rir

= <

=5

3-11>3 .

A557

<G 3-11> =aWst 3|4y A
(F7t2 A9l gupiag a8d 4§
A&/ A /71D

adj R* = 0.97840
Ax F3A
A A= [AF FAHA| p-value
logx 1 1.08987 | <.0001
3| Ak 1 4.47628 | <.0001
3| A2 1 5.99342 | <.0001
3| A}13 1 5.06477 | <.0001
3| A16 1 6.52282 | <.0001
3| AL7 1 5.73034 | <.0001
3218 1 5.91697 | <.0001
3] A19 1 6.91108 | <.0001
3|AH 1 1 5.69055 | <.0001
3|AH12 1 5.07206 | <.0001
3|AH14 1 1.49917 | <.0001
A& 1 -0.03654 | 0.5511
B 1 -0.16251 | 0.0168
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logﬁj: 1O/g\ﬁz+85 IOgX +T]1Lllj +T]2L21j

=log B+ 1.08310gX;; — 0.03654L,;; — 0.16251 Ly,

(0.043) (0.0613) (0.0679)
e (L,=1,L,=0): logV;,=log B+ 1.08310gX;; — 0.03654
— 1 BAN (L, =0, L,=1): logV;,=log B+ 1.0831ogX;;— 0.16251
71eHL, =0, L,=0) : logV;,=log B+ 1.083logX;,
7F Hm olE FAASE AL duHSE At 7479 p-value’t FAAA
o4 0.058t} Fol ou7} th(Significant)= Ao Z YERTh E35 FIA=
I ciiae] Al GeREE 001682A FOeE sreld feldE o

ek weAA AE dehlie we A A 0EE A58 g0 £
Goll BAEE 37 1SS AT @ 5 A,

ol A ofm] glgk AAYH <Y 3-3>F B9 FHL R we 7]E7)7F b2
Be, TR R b A2 v 7levE e RS HESH

logYij :logﬂu+a1108X¢j+7711L1ij+7712L2¢j s X = A
= logfBy; + 108X}, + 1 Ly + 139 Loy Xy > A
ANH Ax FHLF FEE Yre 7]E=olth
® QU5 AFRsh diFEY NF AR ¢ 5 gonw, 4 FUAT 209
7hA o] o] 74A] 7]Eo R JFEE o] BT <F 3-12>% jFEE uE 37

H 718719 A9 RYH el
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<E 3-12> 7R F8o n=

kL

A 71=712 FA4A S
%‘(ﬁ%zﬁ(A) OZ(AU(:)] 016‘]—) o;(AUé] 33’/}) al—QQ(X}O])

1 0.0000 1.1237 -1.1237
2 1.7335 1.1158 0.6177
3 1.0714 1.0032 0.0682
4 0.9898 0.9220 0.0677
5) 1.0697 0.9095 0.1602
6 1.0737 0.8983 0.1755
1 1.0813 0.8752 0.2061
8 1.0746 0.7802 0.2944
9 1.1721 0.7075 0.4646
10 1.3038 0.6183 0.6855
11 1.4024 0.5622 0.8402
12 1.5080 0.5251 0.9829
13 1.5613 0.5155 1.0458
14 1.6187 0.5134 1.1053
15 1.6420 0.5034 1.1386
16 1.6412 0.4861 1.1551
17 1.6453 0.4802 1.1651
18 1.6491 0.4852 1.1639
19 1.6431 0.4847 1.1584
20 1.6309 0.4651 1.1658
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S Zteth wEbq A = 10 & H4d3E Adgo] @ Aot} aerR FHEH BEe
(0.09022) (0.08876)  (0.09295)
= logf3,; +0.6183logX,; — 0.16435 L,;;— 0.21559 L, , X,;> 10
(0.06342) (0.07747)  (0.08991)
of At FAE vl ofsid log(xy)el AF = X, of $57F Aduv Wss

BobE F oA wEsE A2 i@tk E s F5Y g X, <10 9 v

’Lj -

X, >10 9 A% Ajrn] el A5ghEe] dugle] Avk: Aol ol: F4
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