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2.3.1 1= BLS(Bureau of Labor Statistics) & A}gA] ZA} F34
A

n=r9] Bureau of Labor Statistics (BLS)w= AFAlEo] AAlstal e 74 =
Abell whet g oA I e BEE 2 el tigk s Fds s S
b AR B8 A9 AN F7], 4 2AIA e Vs FEEY 54, 78 B
H | ot T oA s T

FES A Jbs o, A 3R A5 o
2

olejel A 747 el Ea BLSS] AFQA ZAMIA UpEhbs wow 2ol ol
olshe} g e ha) AW .

2.3.1.1 Job Openings and Labor Turnover Survey

"] =2] Bureau of Labor Statistics oA wg& A A|s}+= Job Openings and Labor
Turnover Survey(JOLTS)+= 1189 33k X %o W3S ZASHE ARG A ZAFolt.
o] ] i ARAE g ew

AAEE FEow HAAR AFFAC] dtiEAN T aLg H A8 Tt E(total
T v, =HA, dA efaL, 71ep Abr= Q1%
o]z So W3t A7} o] FoHA}. dlolH HL Computer—-Assisted Telephone
Interviewing (CATI) A|2=81S &% AEH 2 Touchtone Data Entry (TDE)E &%

A7) 07 o] 2olHth ol@A Aol dHelEt wEY RZe Yat ez

o] EA= ZEWOl BUATE T 1T A

=2 -1

r_{

o

.‘FIL

’

1=
[}
T

o o2

a2 &=

ol

number of job openings),

9, S5 AEAY] dFelA vt EE wE A dig AAA AR JEES s,
E3] 7|4 ZAFE = "] AES(Gob opening rate)2 118 Al B©EAS e =
Tag Aot "doh o] 2AME A Lol AEEE =7F AA BA oy FF A
g 9ol 2 B9 ofyg} w53 TAAES g FH = 2000

» Sampling Design
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JOLTS+ Bureau of Labor Statistics®] Quarterly Census of Employment and
Wages (QCEW) programe %3] 433t The Longitudinal Data Base (LDB)°l|A
e o oulwk Aje] wlE RE AIA 2l2EE Aol o F 16,0007H¢] A

Ag FROR HYste] 2AE ANt 9

l:\:l

JOLTS®] ##2 37kA 7ol wel S35 =, o= 470¢] Census regiondl] w
E Ad9¥ F3h, 6709 agatRe wE AFGA A7 S8, 2 AFAA A
F-o} ¥4 i (Standard Industrial Classification; SIC)S ©]83 A &
ojmsim, ofgfo] <E 2-1>2 °] T AFE T3 o F vl Ak

<3 2-1> Industry Composition of JOLTS Strata

Division SIC
Mining

Construction
Durable Goods Mfg
Nondurable Goods Mfg

Private Transport & Utilities
Wholesale Trade
Retail Trade

Finance, Insurance & RealEstate

Services
Federal
State & Local

Government

JOLTS+ #Eo=z HAA
S 93l rotating panel design% AFE3Far gdth. JOLTSE 18709 uncertainty
panel 53 170¢] certainty panels A} . 16,000709 EEE & RV}
2 AFAET Zo] REFEHEE] uF F FEEL certainty panelel] &3HA H
3 U] FEELS ZF = YoM e T7]E YHIA 18709 uncertainty panel©l]
Z}zy &5bA "rh o]F A 3 F certainty panelol] &3 AAGA|EO] M= wiE
2 e AASA U™ A] 18709 uncertainty panelol] tsiAl= 1871€e] 2H wid
ate] paneloll 438 Abg Al A wt 2ALE A A S

. ﬂ
_H
é
lo,
oo
fl
=2
o
=
e
i
o
i)
N
12
IN
>
R=)
ofo
i)
o

ofo
Ol
20
K
%2
.
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» Imputation

JOLTSO| A A&} = oo A} &

X
-
9] $-$9 (unit nonresponse)®} &2 FS8-t(ite

ZAZE o] Folxl ol F Bt o] e tiEelA] e AFHAE N
T o8 g5 teix = SHE gEo] ulg- 27| o] o A 99 T
ErET ol d @9 F3Ee BAS & JOLTSAA = AFE, A194d
FA A7TEE Yol 7 cellES FAo®E WHete] T8 Bl &
NSAE FZASE 7R 2 W (weighting adjustment) S AFE3=d] o] 9
nonresponse adjustment factors (NRAFs)7} A}& ¥t} NRAFs: FAR7F o] Fo]x
o]l St AA FE G 7| %5te] wiEd AAbE <=t noncertainty panel¥}
certainty panels a4 Al4FSHAl "tk o] factorts R &3 BE AMGAE
(viable sample case)? selection weight®} 33t A} A& (usable sample case)
9] selection weight®] 9] W(ratio)=® AAHY o] Aoz Ueyd thow)

2.

lo
)

w

i,ch
iEch,viable,p< (1,18)

NRAFch,pe(LlS) =

Wy e,
i€ch,usable,p=(1,18)

Wy, ch
i1&ch,viable,p =0

NRAF, ,_ =
w
i&ch,usable,p =0

i,ch

o] 7|4 wxE selection weightE 9v|stH = ZF NE AAA, che HE
(collapsed)® =, pt O%-H 187}A 9] panel= 2n|sl=dl OW panel®] certainty
panelo] #t}.

©

2]

ot

g9 ¥
o el &
gm wgue] mAyde

hot-deck imputation procedure”’} 2~21t}.

1

oot

)
& g

nearest neighbour imputation method& A}&35}+=
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[
Ho
:(|)L_l‘
)
2
oo
ol
=
°
v

I

= =S EE paneldd tis|A A3 v A SH/F 7]/
AR FIE g 3 O F UdA &R AV|gE YA FEE st} o] 2

5 o & 3} AP Al (recipient)= ARalo] &3 cell WAl & 87f
27V 7 v S AR AICE miA o] "Hoh =, g8 FE FeEol TAS AR A
o] gyt o, SHEH FEE HF Do ol BE 5= jFo dEiA

5
lei—epcp<lei—eep)E WHIE epE “donor'® A "k F, cell WellA

olgA wjHo] ® % AFdA(donor)e] HlolE|E AlE-3}o] imputation®] H Q3
5o # F &R H|(ratio)E A4 ¢ F, olE F&H ANIAY F a&qF
o FIlFo TS A7 o] Fo XA A} o]# 3 WA O 7 ratioE A3

ZH]
imputations AAlstE AL wlA H AFGAANA S #FE AHES adE FsE
A& = A B F ¢ scale-invariantgh imputationol o] FoI A A st @t
ATt

P Example

AGEAAEAAA A7) A2 Yol shue] cell WA et 22 AR

AF A LR &

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

EE A A tia] gt Re 2APE |0 Unit 2014 F w3l el 89
o] WIS w nearest neighbor imputation WHS AL3MA F Foo ojsf
imputations 3HA HWH th53 A

HA, &5 cell HollA & L& E7F 7 ¥ &9 AFFAE et o A¢
Unit 29} 318 7 57F 7 wl5edk AFGA= Unit 1]tk o] 4] Donor7h 474 e] 5
W donor®] = ol&3 (Fw WAV dag FE)/(ALEFR) 9 ratios AlAtet
=l o] Aol (60,000/(100)=600 °] #Hrh. webd FSH oA g 90 +
(60,000)/(100) = 90 * 600 = 54,000 °] ¥t}

_16_



2.3.1.2 Current Employment Survey

Current Employment Survey(CES)+= BLS®} State Workforce Agencies”’}
State-federal cooperative programol| 23] wj& A4 AlP3t= FEe AFGA =
AR Aoz AAdE FE AAAY F5F Y7 F(payroll record)S HIEOE
sto] & LGRS = ARE wo] ol dE FAAE A, F oEs 19
T8 UEA @9 H=2 AFet. AR 32 s}, fax, computer-assisted

interview, mail 2] 2% A vyl E F3 o]FoAA =Y ol HAE 9 A
o

» Sampling Design

CES¢ % F%& The Longitudinal Data Base(LDB)oA €& glA~EE E3
o]FolA =4, o]7]A LDBE unemployed insurance(UDE 2§ Wi nj= ) ¢k 9
Ak Jhe] AIA ARIE E£3FE o] gle dHloJEHlo] ot o] FA= Hw A A Y
Aol RE KBS 3= AoZAH, LDBE  The Quarterly Census of
Employment and Wages (QCEW) program< 3] w E7]H=E 183} o Fo #3t
BE A7 39 LDBY fA=EE S8 ¢F 160,00070¢] 7193 AF-71¥o] &

F

Rowg Z=Zg =g ol g 400,000712] 7/fHAl worksiteE ¥ 35, w2 U
H3sq] B8 22319 oF 1/3S xdsts X ot}

CES9 ZFELE Al I7]W¥, F(State)HE =35 =4, 13709 A +&3 874
of AFGAl A7 G VTS AFESe] ZF F(State)EE F 1047019 cello] A}

» Benchmark adjustment

e} & ZAIEY upRUIRE CESOlA % wid  sample-based estimates®}f
complete population counts?Fe] AFHS =3+ benchmarkE A AIgch o] 83k

benchmark adjustment’} Z Q3 olf& 3 2o, B8 A I FR7F 2F

o

B AQA 5 EmE gAY &F S0 ge @3

% Abolth mEk F/1408 RAd ARE A
)

A5 Aol AR oF Baf £



+ ek

=
__)&I
N

CESo| A+ wi\d unemployment insurance (Ul) tax recordsol]x] &

o A2 (UL universe count)E ©o]&3te] FES A& FHI = 18&+4f

L
2
E=RT
9

iE
i
>
&
flr
>

benchmark adjustment& 2 A]gtt}. Ul universe count= " &7
g2 "o Yol vlEdd Ha 2R A 9THAEE ¥ ghe)
Ul 289 A82 AEA & B disid+= o8 7FA t+2 A H(Retirement
1=

=]

als

o

v
(SURIN,
X

Hu

o

v

|

ro

Board and County Business Patterns 5)& ©]&3%F benchmark® A&

CES¢ Benchmarke wid 3€¥€e] AA|¥=d], Ul-based benchmark levelZ
sample-based employment estimateE wA|gF - I Z}olo] WA= “wedge
back" procedure® Ea3 AxAo]l APt odF =of, 2007d 3o HAH
benchmark adjustment ¥ 752,000 WkFe] zbe]7} WA THA, o] kel 1/129HS
2006\ 499 ¥ &R FA] tata, 2/125 2006 5¥o ¥ &t
FAZd gl ol#E A sk wix9 2007d 2€dl &= TS Aol 11/12WHF
el A A Hedl, ol 7EAoR AA F4 exs A vER ST s

7Hgskar it

o

ul

» Imputation

Fe T bR FRE 3 WA A9E A% vyl ¥
wrol WAR Z9lel, of7le] djs) obur] Aol CESlA Abes)

CESE F(State)d/A71'H/AFHE 2 Ui ozl ZF cell WollA F 1E&FRE FH3)
=4, o] u A3 F & Alo]o] u g
estimators AHEETE o] AL 724

W ok o,

Z7HeS AFg38E “weighted link relative"

© = ratio estimatord Y=ol 2oz FT I}

~ Eei,' -~

E~ < E,

Yy
€ip

o] W] £ =estimated employment, e=sample unit employment, c=current month,

p=previous month & YEIAT. = At & FHHE 18 5 FFE Fo9 A

2bebi= HlF=A ] FEely of7A S5 FY cell WA SH AFFAES] 18 5
8
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olo ot

ox
o

>
-

#ilel Stk o]& H& CES ZEIafe 7
worksite B2 AE A& Qs Hed, 2 oY dEA AY

AbeE gHwbo] Ay Jhedh A7 A= gtk o]2gk - local area
estimation 7Hg # 2] ES202 F &R HolHE o] &3le] Foiz ke o
ol E ZF 7WHA 2l worksiteo] H]E wjEstE WHo] 2o]=d ©]& missing local
informations A= 7HE 7hegt FEf 9] ratio-based imputationo] il & 4 Q1

7.

<o x3s o

2.3.1.3. National Compensation Survey

National Compensation Survey(NCS):= Bureau of Labor Statisticsol] 23l A A]
= AFEA Z2AFEA 719 Employment Cost Index (ECI), Occupational
Compensation Survey Program (OCSP), and Employee Benefits Survey (EBS)%
Lol 2] | 37FA1 Y] ZAEo] ezl Aolth. o] ZARIA = ZF Ajlel wE Slw
T Bl 5 A (benefit) Foll #3 AR7E =P JhA ARIAIL F BE, A
& x3atH, o] A¥= 7 gi=AIGE, F @, 7F GeEE o] & JhsEt

:

1

£ o

» Sampling design

NCS¢ FHS [DBE %H F& E=Z AMESH Z 18,239719 AIGAE %

g ol Al 8d 9wk Weo] XS E3slal Y= o]tk NCS

o] FE2 19 o] ZEAVE dE el A Al 507 o]Ate] =AU
9} d

A ARE Ao )

rlr
4
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NCS9 H¥ FE2 3TAZ o] Fot. 194+ A9 2
o] FEL T 164709 A dd BlEAHe® 950 l=Hl o] the Office of
Management and Budgetol] 3] *] A% 326712
A dAdAE RS AR

_ﬁ_
A dn #8 AAl=E 4 5 Welld & a8arR

gy wiE ARGA delA Adel e B FEe] o]Forh o w, Aol we
BE 2EE 080 4TAE AR o]FojA,

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.

o 54 NCSe Tl wE A ole) AdA e mt A9 vl
FORgEel WA 4 Ark: Aotk mebd AQA FEReAY T8
% x

oM Fgwel tE FoH AYE dAss A7) vE Ve AogAe] &

S =
of BANE SHEA Bt APl A uehdth F BT G P 7
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o520 ¥ &ite] nestedslo] YTk B 5 Tk

Ao e S| Ao] tidt JuE Zhello] LR G uATE EAe7] witel
H A4S o= AAAA olHF AT AAF Atz FAEH ok sk Aol Wi T

» Imputation

NCSo| A= Fojo #3t 53 AFo] &3k 3= tis] Z7] ©+2 imputation B

We Agsa 9

O-

wolol e 5 Foy dAE vy, F5E Ads A WA NCS7F A

slal 9li= five-year rotation sample designg B3] F&H2 WA A|HS 7] A

A (initiation)¥} ©] ¥ A]# (update period) T3tk Z7] Al HAE F-&gho] of

A= TR 28-S T FEH ATE ol FolAl=H, AFRA e A el
]

w2} unit Non-Response Adjustment(NRA)7} o]Fo1zl ¥, o] &5 Algd HE
Non-Response Adjustment Weight(NRAW)7} 24 =t}

WA AFA SEel A NRAL Thoa 28 £MR o] Fojxith
1. 507 EES AdAe Zvlek 4] FEM= 1rolA Establishment

Non-Response Cells(ENRC)E wH=T.
2. 7t ENRC WollA t}4-3 o] ENRA Factorg Al4tskt},

=

A+B

ENRAF= Y

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] & Al AttE ENRAFZF 1743} 4] W] <bell =4 &Q1gk 5, o] R4
E dHojdrd 7182 yUFolzx cellE W (collapse)dt T ThA
ENRAFE Al4bgh)
4. ALrE EE ENRAFZF 1/4 3 4¢] 9] Stoll EAsHAl 2 wi7bA] o] 374
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S et kel grE R UrolRl cellEo] BT HEE Folm o] %
Aol KA oW I tHoRe AYHE ol cells WA U
7HEE gkt

ol

ol# 7 A dojzl ENRCE Final ENRC (FENRC)2aL F-27]2 3t} o 7] 4
7FA] Sl A& o]E]dk collapsinge F o] oFEd= 7

o]
S A1#eE ENRC7F 2o ete # o] tr2hH Final ENRC

I 9o R A9 FEolA NRAE AldstA ==, o] B4 AFA oA Y
NRA®} & WAas w2y, olgdA s Hofx ENRAF$  Occupational

Non-Response Adjustment Factor(ONRAF)E AFg3iA tS3} o] FHEF NRA
weight7} 24 ¥t}

NRAW= ENRAF X ONRAF < W

o] w, W=sample weight & <]w"| &t}

o] % AlH(update period)ollA A F-Z ol tisres AL Fof deole el &
A o] do]g el log-ratios AFE3F regression-based imputations AME3SHth. =

A celle] | Al RO ¢ ARl S FA(W)E theat 2o vebd 4 gt

In W, =B, In W)+,
with Ele;;) =0 and E( €)= o7 In (W)

ol W, pB,°l weighted least squared estimator<= U5 2t}

weba k wA EEoA AR
& 9l

of tat Fete &3} o] imputationo] 2
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V[/k;jt: eXP(ﬂﬁ In IMq(t—l))

Aol et F-58 A= =2 nearest neighbour method”} AFE-H+=d =2
SA] FFo wat g4 ThE o] 22t}

Social Securityt} Medicare premium payments$ & 3 o]
A AR WA 7)ol 7] wiidel o]d TR ¥qE FgHS 3o Uy
oH HE At AH AL H S AFES] imputations & 4 QlTh

I 9o e Few o 2o M % Y24 random within-cell
o Z

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

a8 vkeF 54 cellold A E3 donorgs s F sl A57F DA HW A
Fek donorgs #& T AS wW7HA] cells A4 22 W (collapse)sl W7HAl # T},
oE 5o AlA AT 874 MFES AFEEIA cells Y W donors 3t
T 9t Census regionolgh= HEWHF da|A] cells WFsIES o
, A= T7FA 9] HEWMSTS AFEE cells Ui ¥, THA] AE 3 donorg ol
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%
2
0,
oo
N
h
lo,
e3)
on)
wm
=2
2

imputation IAoA] A= cell

45 dA =49 F AU o= A= biase| HAE 9| g

i)
2
=
[t
o =)
o
ol
ol
il
w
'
lo
bl m
jr
uich
o
b
E3

T & HH O 2= nearest neighbour within—cell hot-deck method”} $l+=d]

ol v Aok WA REss Uwd g2 7l o8 k=S I

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=

full-time/park—time status

10. Census region

AFE 10714 ®WFE
o

U.S. Census Bureaus A4, &/4v, 59, AxY
g HEH], ]FY T AA| Fokoll T3 HolHE FHe] g ZAE wiY,

v 271, vid e 59 @2 Alsta ol



olelgk FApe A WA= F&H Heolg e Aglole ofe 7FA vheFe W
»0]=d], Census BureaudlA:= 283t thest WS FEAHO EXNE
Standard Economic Processing System(StEPS) o]g}i= dutsle d

= Alestal Aot

)

o
4
(
2

2.3.2.1 Standard Economic Processing System

Standard Economic Processing System(StEPS)o] &+ U.S. Census Bureau®l| A 7
ksl Auksl ¥ processing systemS A A s A0 ZM ) XA HlolE o =H 3 ot
g, dolye HES 44, hA(imputation), 74, 283l A|2=E &4 ol &3 7]

P xFAQ A WIS AEstH, @A 8719 survey programo] o] A|AEIES A}
A

StEPSOl A 433} imputationS IA F 7HA R FEEHU. AA=  simple
imputation®. 24 imputations ©]-&3t] FAE S AA ZAE FY sAsHA A
o= A$-olt). 7FE A5 29+ simple imputation methodi= data filling & 2 4]
< e5E dHeolHEY =gA< FEAAE 3 F3HE ey Fho] FE

| W2 delg e wakrt A

r

P
to
12
=
=

"
e

o

& 5o AAHeIHY FA= A HIAAL FAE olF< old MY ¥HEE T
o= dtto] W gho] HAMEA] §oks o], AME W e I FA el A
A zkel7F YAl v e | WY @S T @ SHE ¥ gEY &Y
zlol 2 A" 4 Ut} o]# 3 simple imputationS YwHA o7 ©lo]E o] ot ¥ 3}
AE, 774 24 old] Algdrh

} &2 general imputationS.=ZA o] Z2 HolE 9 AHAEL FAH o]
HA e FEES Ayl 9% HAAoln. StEPSy e F8E e §
Bel TIEe ST A dolHE A 24 S8 2 A BB o
Lt} balance complexE ZFA3= WWHOR general imputations AFE3ICH =

general imputation= = A 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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=

F 7HA

FHaL ] 2 o] =

o~
T

AT,

Zb FhelaE] el e 7HA

imputation method”} EAj3}=d] o} o] <F 2-2>+= tvpokal /i &0 thA W

< alskar Sl
< 2-2> 70E e g B
Group Name Definition Formula
SUM Sum of auxiliary variables V=2 F 2yt 2,
Auxiliary variables minus the sum )
Logical and| RESIDUA N . V=2 — (g +t2,)
Direct of other auxiliary variables
Substitution i ; T
PRODUCT Product of two auxiliary variables v =2, X 24
VALUE Value of the auxiliary variable v =z
Mean MEAN Mean value of an auxiliary variable | v' =z,
RATIO Ratio prediction for imputed item v'=2,(8W)/8(z,));
Auxiliary variable multiplied by a )
Ratio ATREND v' = 2,(2y/25)
trend
Auxiliary variable times a
AUXRAT _ o v =2,(8(2,)/5(23));
ratio—of-identicals
Auxiliary variable times a
SIMPREG , o v =Pz
R ) regression coefficient
cgression Multiple regression prediction for
MULTREG A . /U, = 6121 + + /671,211,
imputed item

v = the item—name of the value being imputed

v’ = the imputed value of v

z; = the value of the j'

b auxiliary variable

S(f)= the sum of item f over a defined set of records

(S(f1)/5(f2)

)1:

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

numerator and denominator are both summed over the identical set of

response C

mean®} ratio—of identical

ases.

A7 Bag dus 2

Alqkel] 2ol =

=

_26_
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9lal, o] % ATREND W& imputation® AEE9HS /\}d‘lOH/ﬂ e B W
o FoH AE s Ao RATIOSH AUXRAT= =

£ H|(ratio)E °]& 8}*3] AUXRAT "

< HEWagol gt q}iﬂsﬂo

27hE i &5

X—] S}

S}3)
< RATIO H

Lo

<E 2-3> MNEFE AN AL NE
Item Imputation Methods
Primary GRAND
SECTOR ATREND [AUXRAT |PRODUCT |RATIO |RESIDUA |[SIMPREG |SUM |VALUE
Survey TOTAL
ASMECB 0 0 2 0 0 0 0 2 4
CIR 0 132 0| 878 0 0 0 21 2279
Manu- M3 0 0 0 0 0 0 1| 1269 13
facture | ppcp 0 72 0 0 0 0| 0 12 72
PCU 1 2 1 0 0 0 0 0 7
RD 123 57 0 0 2 0 2 3 292
Manufacture Total 124 263 3| 878 2 0 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 7 0 164 740
Service Total 222 494 0 0 1 9 1 223 950
Grand Total 346 757 3| 878 3 9 41 1617 | 3617
StEPSO A= AF&-AFl Al imputationol] AFE 2 WHS A4S = Jd=F star Q)
= olAL BERHSFY FH, AEHE oA WHEY A ¢£A, =& imputation©]
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"}%Q—E Al Sol whebd FAg @ 4 Ao AFEARE sty dHES tiAlstE A
o oe] 7HA] g HEHTE AFESEAY e 7HA] WS AFESA S o]
9] imputation= A& & 4% At} General imputatione AFE 73k dHlolE o] &
Foll 71x3] oust WS A AJAE AASIES 5, oluf A 7lsdh
OlH = o] FAloA AojZ HolHATE i e MM 2R o] 5 2857}
2 75y
o]# 3l t}F3l imputation methodi= 32 AH|o]o A B2 o g 2o]7|x= 3
o &, 35 EAC wE 2] gE UHES ARSI HE AQJdd v <&
2-4>% AHolo A o8] 7}A] imputation methodE A&t &5 EXE H o
TaL Sl
<3 2-4> o8 7HA] WS AFEsteE gEEY
Number of Methods
SECTO |Primary Grand
1 2 3 4 5 §) 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 | pace | ol o] o| ol ol ol o| 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¥] A} A] ZAA Y F29 oA ¥y

Banff®} The Generalized Edit and Imputation System (GEIS):= Statistics
Canada®ll Al 713t dlolg A Al2=®lo =z Ayrte] 54, A, 7+ 5 &4
oA g 2o]a it}

GEISE 1980 d] Fwtel] sfke] o 1980t FukEE] 220]7] Alzglal
Eo] GEISE H9ste] 73k A o] Banffolt}l, weba Banffe GEISSF A9 #e
Ao WHES ARSeha glan, A 0% GEISIIA Banff= whylo} 7har 9le=
ojt}y, Hk 7 A|AE Fhol| EAlstE F 7FA] FERAQ Apole] ¢JF| Banffi ©]

ol
-
GEISel wlal & o AREAF JshHolH §&do] vk B war 9l

A

=
}

r>~1 —1}1:
R

9

2.3.3.1 GEIS

GEISE 71E-H o &2 economic surveyolA 2:0]7] 9laf 7jtel Aow A%y W
9 AHYE Y3 yAAEo] Qom, IA editing, error localization, imputation®]
Al o8 vro] & 4 Utk ©] ¥ imputation F-it& AHEW GEIST Al 714
FEie] imputations Felstar l=dl, A WA FEi= logical imputation® =X o]

L onSte] MAS FRS U2 B AGs §F 45T W ST

¥ WA= prediction imputation methodZX o]+ F&9 I=S v ¥ g
Hx Wy 45 AHEE giAsies EE imputation WHS XA sh=d), d& &
=

N

]oll+= mean, ratio, previous value imputation &©°] X3gr&t}

2.3.3.2 Banff

Banff+= #A&3tE dlo]E 9] o|ty¥ 3} imputations 7Fe3dhA 3t 9719 SAS X =

|42 A dvh 2 ZEAA= SPHoR &8 Jhest w3 4

EdHo2® A& 7bs3th. Banff systeme 2002W9 A5 5F3kSle

T4 GEISOIA 2ol W EES ALt whebA Banffol A 24o]
~ o9 -

>



5o GEIS7H AHEata et 79 Bsith shAw T A2zt Wl Tx
49l ol go] EAsta ek,

A HAE GEIS7} underlying database®M Oracles AR&3tl = Ade G
Banff SASel 7]%3kal dth ®=e GEISO EES A5 dA#se A ubdd

= A= 2 Banff Windows %‘r@‘ﬂ’ﬂ* AHE ZhEsith. ofE ek Aol o m

°ld] Banffi GEISO| vl Algo] o €a §940] gluf= Hrke wa 9)

% A T st vtR 4 ZRAAE o 59H

: = dlole A7l A 9ol ZEAA F o= FlolE}

FAoR A& T F Jon FAdE FofkA] i A go] 7}
e ARES e T2AA 97 b

ol ZM Alg-o] 7}53lth. Banffe] W# ol SASO WHoj9p e Jeoin HHE

2 SAS datasete] FHE =T}

2.3.3.3 The Banff Procedure
Banffe] Z2A|A &= TAd dagleo] AH8E

- = its
g kAo ARgEE SAdd me o s diEeR Aved thsa)
o},

e

TS A V12 AR 2 4 9len 7} data field3he] g
HAE Lopry] 99k spHolrt. oA FHAALE edits FHaL b o] A2 HEA

= FA & F s Flolnh olHg HAS dlolEdd EAjst=
Az ES edits7t B3] UetlL J=AE Fet=d =wS £ Banffo
edits rule2 WF=A]  linear formoZ FdFojof 3FlH  dHo]EE  numeric,
non-negative, continuous 3ok sttt wEbd  xp,z,.,x, o WFE o] 85ke] ALE
Z7F m 7R edits rules AZEATHA o] A v 22 FHE FdE F A
o] wl, non-negative edits rule2 Banffoll &3] A&% o & F7l¥t}.

_30_



ax; tapr, +ta,z, < b

G, 1T, 1+ a,,9Ty T Fa
;=0

mnxn é bTTL

z, =0
o]g€ 7| edits system®] A A3 Y, Verifyedits ZEZA A= A% edit system
°] consistencyE AASA Hu. =, o] FTlA ELLR3F edits7t SAs=A Ee
Ao HA ¥ T Y edits ruled] FAAJAEAE A ASA Hrt olHg AAS T
st edits rules AAHFOZA o]Fo dojuye ThE ZEAAE

A3
TES Y T A doh

Lo

2. Proc Editstats - Edit Summary Statistics Tables

Verifyedits Z2ZA|A = dolget A#glo] linear edits ARATHE 3183514
equation system®] consistency o5& 215l HAolgtar A Editstatste 2
A% edits systeme] AA dolEo H33= XS A TAsh= FAHo|th o] LT EAHA

oAM= ek 22 oAl Jhe] Aokt kel Ak

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

o714 "miss" = F&H HlolEel 9 edit7l A3 FS wWE oSt "fail">
St} o]/de] non-missing valued] 2]3F editing A& YERATE THef o] EA
edit ruledl A editing A&l A Yt HA AREA= edit rules TR 59
A& FHlloF & Aolth, =3 o]eldt HA S imputationo] A8 Fof ThA

el

o]
23t o 24 imputation®] &S HlWE 4 QT

rot
(L

3. Proc Outlier - Outlier Detection



o] AL AmoA o] dFte] EA AFE ddshe HFoEN AAFolA YR
oldA &l el imputationo] LT AUS YER

AL = o}14x]q} ezl dlelHEds s vE 54S eyl wisd
imputation 7oA FAol 220l A donore] A4 2
7| % gt

=t} =3 imputationo] =

ko
o

o] LZAIAA Aelst 4 Q= ®WH-2 Ratio, Historical Trend 2]l Current
method=X Al Z7FA|7} Qv whek AlE| o] e BEWsy AHIE ARE 7hssittd
Ratio methodES AR&-sh= Zlo] F3il, 53] ARS 7hedh BEWG7E 79 A5
71z3% Zolgb¥ Historical Tend methodE AF&3dh= Zlo] Zt} =, Historical
Trend method+ Ratio method®] 5<% Feietar & & Qvh AHE 7les Bz ©
T7F 25 W& Current method& AF&dlloF sl=t] o] A2 th& HolHE A&
A A2 ghe] WHeleh Halste] o] FAE ddets ol ERE o|AAES WS
© 7]°] ¥+ boundw dle]EH 9] parameterd] = uERE 4 l=d, A 7HA
v

W 5 AR82E7) o] 83k R4S AR A] outlier intervals® ZAo] 71535t}

4. Proc Errorloc - Error Localization

ol Proc Verifyedit Z2A A2 =3 AAH edit ruled Z+ do]E7} wE3%
FATR, cdits® BF WEA717] 9814 dolEle] o @ fields] ] F4o] o] ol
ok sF=A] 57} Error Localization Z2ZA|AE F3l A2AHAT. X A A4
dlojel o] Wl o] Foj XA gkt o] #A4E& WA imputatione] Z R fields 2

A= B 2 A4l imputation®] APE A= k=

Banffi= edit ruleS WHAI7]7] 914 Aok &t fields 24T o,
WelgE wEE fielde = o] oy, edit rules WHEHAIZE

field®] & A3}t o] 3k WHS Rule of Minimum Changeglal &bt o]+ ¢
2 odeol"HE HAdigk BESH] e otk AR S THE
o field®] & AAL 4 U=dl, ¥F Banff7} 32 HATH| fieldF7} &
a7 ¥¥ Banff @& AlEstA &l AHEATE AR 5 W AL s o4

.

2 o
4
il

5. Proc Deterministic — Deterministic Imputation
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Proc Deterministic X 2A] Ao A= imputation®] ZQ3lthal FAE fieldol] o3l
A ARG Abe] ol A|AE Fhs AR&-ElA imputation | #72 Banff =~
22 imputation®] Q3 kS 2= Aol ofyg} o]Fo] AA=E T}E imputation W
Hell o8] &5 AL o]Fel A w, imputationo] PR FS FoliAl sk

Aol &8ttt

o
(2
>
o
v
(o]

6. Proc Donorimputation — Donor Imputation

F5d dArr Ze3dk a9 (recipient)o]l A3 ke 2] 984 Proc
Donorimputation X =2 A] A4+ nearest neighbour approachZ AFg&3&] 19 7F4 v 5=
g e Agsd Fed dAE sl Hed,  AREAbe] o) AA"
post-imputation editsE& UUH F U=FH dt= A& donors A Avt. A est
donor7} A8 W Fgu tiA7l s Be e disiA 22 donoroll A A2
= AFESHA H=d oS el imputationo] ofFo| A Tt Fo= FEE ko] A

SHAZE FAE 7 9l

ZA AN = ZH2H9] recipientel] W] w3t fieldE AFE-3 donorele] AE
AAE AAg). o]2dk “matching field"& recipient’} ZE3l Q& A}

A
gk gholojof sh=dl dF-ol Wk = ©]2l3h matching fields 24 &+ 4

o o
N

W off > [H
i)

o
ol
=

L
[ .

olZA &)X recipient®} donor7te] A7t A4kel HH n e M IMbE
donor7} A#o] H a1, o] F 71% 717bE donorF-E wek o] ko] imputation FES
2 2olA =W recipient’} post-imputations Z Q2 3] FE=XE EAd) o] &
WA 71 Al =9 imputation©] ©]Fo] A a1 thE recipient® Wol7}A HwW, o] A
of WrHHX O U5 donord AREE whA & W Z2 BAHS WA ") o]

Y AGH donor® RE W A E A AHE trials] Hr) w35
Fd

A WHEo] ), whek ALE2L7E A A sk Ho) v Sl olE uf 71#] A3} donor
7} AR EA] gEvhd Banffys o] TEAAES ¢ 5}51 Ao fAAE YEA &
t}S recipient® @7},

TheF A 4d3g matching field7} EA8HA] Z=thH AMSA= AMS 7153 donore
7HEElA T2 2 Se] donorg AESIES A AT ¢ Qlth o] Aol A |
AeE donor®l #E AHES recipient®] F&H FEES tAIGES W ofHA tiAld
o] E] 7} post—-imputation editsE FQE =X 9 X E Folg|of 3t}
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7. Proc Estimator — Estimator Imputation

Proc Estimator X EA] A+ thokdl imputation estimatorS ARE3] 3 WHe| I g
AAE AgstHA ofg] M4Eo U8 imputations AF 4 Qdh. wkeF 3 WA
Al%=RE imputationo] JEH o2 FHE A FehH T tE estimatorE A& tHAl

imputations A =3hA F U}

Proc Estimator 3 =2 A]#+= estimator function¥} linear regression estimator®]
% 7b FFS AR

= =]

Estimator function®]3 mean, ratio, trend ¢ <3}3l, linear regression
estimatore U 22 A3 AERF S JEHZ A ET}

y:ﬁo+/81xl +“.+67an+6

oA71M yi= dAH ok o= He HEL rES SHHSE JERY. a29a
319 AlFE YEd= g5 4 A5 (method of least squares)s AHE3] 744
o}

Donor imputation 3X=2ZAA¢ 2] Estimator imputation XMXZA|A =
post-imputation edits?} €A43F# &l wElbd AyHow giAE FgES 49
edit ruleg 31X T O P E estimator imputation®] EF 4 Hol=

%s

Proc Errorloc ZEAIAE S8 2123 do] AAZ Wolx= A5 <l wof 3
Al
t}

0

t}. T3 Proc Outlier TEAAES £ oA = #AHEH HoHELS parameter 9
Aol A A5 o2 Alod

8. Proc Prorate - Pro—-Rating

—

Pro-Rating ZRA|A = el gho] dlojgle] A v} dAst=AE st
HA ol olu ALY E equality edits® AFR A 9)&] A Ao Hr}. Pro-rating
edit rules& WFE Fe] =8 23 dA Agke] 7] vzl ZHz /EAQl &
o ny dAsof skl 1 B FEO F2 1otk 9l g o

uf g

H
wol 7 &5 ve] 4
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9. Proc Massimputation — Mass Imputation

Al A= two-phase survey©] 9] second-phase

_/

Proc Massimputation X~ =2 4,
sample (X3 subsample)ol A5 2pA3E AW 7} ZAE = Ao E3 835
] Agte] o 7] Wizl ol & tiAilst
o] second-phasedlA AEl¥A] ¢t @)= F&H AEE imputationstZ] 913l
/] donor imputation method& AF&3%tt}, o] sk WH O 2 first phased] &3 =&
FE welol thgk ebd gk dolE] utdo] wkEojXIth. o2& mass imputation®] 74-F-

|
HE 484 o T3 imputation©] Z L3 field

f

subsampling weightol] 7] %3 114 % <l
[e)

o]+ imputation®] FL 3 dHlo

_

=
AA] dHA Qi ol BE AR dd FHsith AA ZEAA I A AR
(core information)E¥} sub—sample®l 4] oé% F7HAR AR ELS Aol ot " o]
T3 imputation®] o]Fo]xoF 3t} wEA  Proc  Massimputationo] A=

post—imputation edits7} Z 83} &t}

DonorE A¥3l= A2 Proc Donorimputation XZZA]A 2} Aol H|S=}X|TE o]
T EZEAA = 3 7R Zolrt EAjst=d] o] post-imputation®] T o F o]
o} wehA Proc Massimputation Z2ZA| A= 7 717k Aol 2+ donorE A
A 3] imputationS A A8 U, matching field7t £A18H4] &Sujs F29 =

donorE A ¥&)A imputations A A EHA )

2.4 A&

T tAle F5TeHs Agshs WHoR T3 AMSH e WHoE TF T8
Hx W45 Bkgste] 2 AAdAE FAGkE Aol Fastth. AFYGAl AL A=
< AT (imputation cel DEHA AtY &7 T4 12E A& 4 A4
TR E FAAEE o] & ratio imputation ©] AFEEI A A=TF glE
7 §-ol = nearest neighbor imputation ¥ 72 3hd] wWho] F==2 ALgEHTE, o]t
ToH tAHe A4S FeHY dH, 7hed B WY 4, 18al & W
E39] g AAL} A4 of FWH X FA & nEste] AAHIL 53] o
o] AS5E e Afoe gy dArt 5 AMEET
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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

_36_




M. R|AF D2l S-5-EF ChAl

3.1. A&

3.1.1. 47 Zx&

wamly FRANA AP A4RF BANE TR qlof F3w BA A
g o] BAA ARM WA H3 mebd oleld el hE 48 TR
B A7 BRI of Ry FRARE (AAYA BUE 2AE AT, oA
o Wk 2 BAF MBS stefo] & W FWb A AN vjEele r
sfefo] B7bs Stk Uil A9, WAL 7 AAke] AW viEee AFeA ea A
A A WE FAE stebd 5 glo] BAE A Qi A AHFRE ol
8 WA el gEstel A WAL W gtk oldd we W
o BAF BAL el AE lEe] Aol mEdTiE e vEon @) ol
& Bl AAR Avht A o] A 2AE ARE WPOE A

Ao g HAsle] AP A} wE N 5] B} AEe =AHo] Aol A
2 i

WHe AAstaLAL gk

AL W E A A gk A= A S
d wjEwI wusts o s o]folrh, T owbHel Hlas 7b A|ale] uwjE ool
ot Apmo At wekgitt. A|Ape] wjEolo] whobyl AmelA L wiE
erhar 7Hgstar o] 7hA 7hedk tiA R E oA 2 wHow dAgs e
AAGI vagoza o v Iys AAg olF 95t
stotdl 257} BRFd o] Aol 20059% A|AF vjE o] mpolyEl HAo] &G

3 AAF ARE AL

:

e

AFE galM N EH o AgHolAE e et 2k

Mo
N
x

D PAA 2 SEE QA BAA dE Au 2 QY ARE WS

atelth.

@ AA ‘m A F22AF 9 BXAL @A 7z BAE S AALSe] ujE o

_37_



ofp

ofp
il

ol

FAsk 2 A

o

N

T

o)

=
e]

N

olp

ol
oo
ad

N

o

L, (BAFE) 2 A45)
WAL i) AA} o) %

BXie, , i=1.14(EAF), j

wap i) A} jol mEe, X,

(Y, :

)

(o]
B o,

] A}wf

-
T

3} Qlelwte]

)

=0
=

@ A Zav}iel s e]

NEEE

WES A§FoEA 1YY

n}

)]

=0
=

o )

4 2 Aol iRk AlEAde 2A7F "

SARE, AR ] A AL

R A TS =

710},

A AR e A

o thE AEE

shelt

o] ARE

=
=

= BaplA A4

o]

3
P,
fie)
£)

il
&+

o
e
o

M

Nfo

A 7t A

Atk 287 wZed &

=
T

o
B
oF

o)/

)

BE olF Agatel A4 wE

=R

L

o Ehea.

3
fie)

_Zr!

oy

_38_



e Aol

A3 7

tll A =g

S

?er g2 71

skol Al of

PN
T

2

o]
H

ki3

%

o] 3|9 myPo g oy 7}A o}

N

=0
=

2| A} =

=
=

sto o

Az ol A

el

o

ol A A A}

@ o] =g

A =

s

ol

v g wEHS R4

b D~@e]

fol A4 FEMFE F7)s

S

2pol S AL
lo] 718 283 @A

S

Zole

gl

13

A 3

0

1

(o3}
=4

)
HH

B
_Zrl

—_—

ol

o}
oF

el

o

T

|
file)

E!

7o 2 H]

el
0

oy

HA A

k<]
“

3.1.3.

e
=]

A=Y

T AH 7

@ A=l o

& 7 fhe,

w27h FEHol e

o 7
ws) o, wep Fold A

_39_

| 147) AFAAS

oF
o)

o

o] JAEo] HA JAEZ o

Wl

a2 =
==

=

o
]



A

FoIxl AR M = FARRE ol9fel wiE e vl ol A, dv], AL
[e) Q.

[}

o FrH oz A Zbes Wt glek olel wheh AAF mjE el tid mgel A}
His AR AkS b e At

AN vEee 9 FAbSE = dolgsh 1 wdie] %ol dolest A

Tol ZgH o] AAT. ol AmES FAAA AelsATy. EE FARAFEol H]E
dAs 42 e A5s V1Yol Li77F UMY Ao fuste] T A elst
ALt

3.2. A5 A}

3.2.1. *{AE

A AEE 20050 =l AN T B AAL WlEFq Y] AL &
;l

al
S8 A=A ZAF 14709 2F ZAEe AAER A T 2,3887H9] AAE AT}

otk JEd WHBol % AT ANH BEAT A4 WjE dlolE (4,5,10,13
W sAh ASS LE doldE Ageth of A A AA FoE gAEE
Auratar o) 71E9 Wik v Hr4sk) iske] AHgE A

3.2.2. AA A7 7)E A

D <E 3-1> 14 A BAb ARFEZA, GFol ek B4 £oh FPA WAL
el a2 o). EAF 2717F il AE7F EA5 2. XA 19-737/02A 45l
w2l 2 zolE Hola i, FPY % 1-1030 Hoz & AolE YeEa
3]

AL dRE AlEF Eel 7S A ek

_40_



<3t

oy
— L
Q| lmlm| |5
e ToalE T ]G
o = I I A G ) [ .V
— X ‘A‘.w —_— ol it T
HT_ Z.E 1_% W:.D X io - -
ol ol Mol I o (R X X og | op | op | o
Tl | o [T |G| ®° | ®° | & | & | % |&
A = el R
NN ) o | el | el | el
= T B | B |
- il e e s
il il il il
szl 2|2zl g g
m,._ — © ™ (@) © (ap] b~ — —
/= NN eS| A O || o~ -
HT_ N Lo ()] ™ Lo (&N Lo O ©
- I
PeaEl o | & v | o 282|282
k| I O T I NCU R RS il S 0
(0]
n - - - - - -
o - -
N R ol -l -l ol o A I I A I
o IR A L I il M ) o o R o A B
owo%}uw%an%ﬂ% Lw%@%}w%}w%}w%&%ﬁ
- NooMo Mm Mol mm Mo | X Mo [N Mo Mo Mol N Mo Mol Mo
o B B s BN - TR B - TN
MW s (@) o o)) <+ [ [ <t N — Lo
X = — = p = ap) © 92 < o ©
X D Ay ~ -~ ~ N 6 & ~ B m
Hﬂ ~ — — — — — — ) — I —
< — o\ 5P © = oo op) — N =
..Q — — —

F 3-3>2 A T

olar, <

4

&
L

I 3-2>% HA

@ <

grolT. 49l 25% <tel

s

©
S

9 25%, 50%, 75% ©l o

S

[ai3
=

ol7k AX A F

_41_



B
i

¢+

T

3-2> =9

<GE

+
o

No

OOl — ]| —
o0 — |
=3
—
N
3
rql
R
| |
~ |1 T
AT&&%&)
RN R =
W | ==
— [T (N |= |
e
S| x0 | xO
e
— -] N|[O

4ol mek Qeite) delrk 4

E
=

Bz ARIA 9

S
=

3-3>

<3

il

—

O

¢+

TR} ot R

B
il

A
o
o
Gl

3-3> 3|4}

<GE

olo|lo| |||z 0n]©
— |V || n]|]Oo|n|F O[O0
< | — - 0| N BEN I I
o h
ole|—~|o|lo|lo|o|o|e|e|xm]|x
— N
8]
S - -
—
l
LO
<
olvw|lo|lo|lwv|ls|lo|lo|lo|xa]w
< 0 | N REH I Il B
~ - B
l
I~
—
—
,.mo
o olo|lo|o|lv|a|mo|N|m]|x
- — — | SEN HN
b= . ;
l
¥ |
e
No
olo|lo|n|x|x|w|l—|m|o|a
_ N m -
—
l
0
o|lw|lo|l—~|lo|l]lo|—]|o|0]|—
— | N[ =~ ]|OD|™m]|© =18
o I - - -
l
—
ﬂA.I 124\‘”
o TR

—_—

T 2FdAe 1%

A

o

7_]]—

®

ﬁo

_42_



i

3-4> F¢

<GE

0|~ || <|w
~N I R Rl AN
ol B el Rl B St
= R E i
)
ol|lo|~| | =
~3 ISR Rl Rse I RN
1212922
lz%OOOOO
)
N[~ [
— |o|lo|lx|D|o
A AT R
o |o|lo|<t|o|o
| ||| <
NI =
N |o|lo|xw|lo|w
m |22l (NS
J.53443
NF
e
Sl |w|lxm| o
& o [oo [ |0 || o0
w
B
(I ol Rerl ENH RR o] e
||| —|XN|©
L |o|s|olw|—]xn
~X A
X
o
A ~|o|=|®
F ol 2 = |2 ]=
5 RN N R Bl
‘M.h(\loomw_rwu;o
Mo e

e

= 0
=

ok AA} v

A

b AR whek A E

A4=0.694) <71

4

X| A}

&

<™ 3-1>& AA| ArG A o

2 Ry AA

100

A

H

&+
G
oy
o

o}

iR

A

9 59 AA}

4

AR 4oz

3

3-1>0l ¢

=
1=

ol

0.694)

A

e
I

_43_



2>% 7 AFGAl H ThY 9 A4 viE S YERATE <" 3-2>9
A B ZE A A wEl SHY FoF AAF ujE e #A = ofgke] zfol= EA
sy 25 o] AABAE YEeERa . oA H|Fo, AL wjE NS FHI =
g, dA 1] Aol EASH FY AA WolAde JEFEIF mEde FE¢EH S
NA ¢ JS Ao Bt
<9 3-2> 3APE wlENy FHLFIe] A=
A (A $=0.709) A2 A 5=0.447)
. A S N R R

3] A3 (A 42=0.229) 3 A6 (A 42=0.554)

. |

_44_



A7 (B A 5=0.767)

.

AR (A 4=0.567)

w

.

v
£l
EL
1k

ETIL

NEEERREERAE.

Tt P -
L g
+ phi .

" ll 21 Ta '

;I.

L] -

[ 1=F}

ot
Segd |' £
I ILLLAEG
# 4 M A
[T-'H

3| AP (A 4=0.676)

3| AM 1A 5=0.559)

e - by !
-
- -
- _ _ -
s ) I ! i H :
o -
¥ N N W o
L] 1 ] ] ] F & @ ® & 8 H % & & B i# @ o9 & & =
3JAM 2(7¢ A 5==0.600) 3| A4 (%GB A=0.357)
b - b -
KeC
i
: - l.iliiuil ' I.'-:l-\.
¥ B amale e | (o v ta
¥ LY b L} oAl b ] L} ] w L L] L] L] L] L] L] L L] L] LS L4 i

_45_




o)
=

3-5>¢F 2ok A

<3

el
;.OO

Bo

il

SEBE

ki3

o Fojts lor Hof AAZE 91A

o)
=

=

-

B
il

3-5> A

<R

~ 3 el ReeR k=N
N2
S|n| >
S D bt
o= N[N
~ Sl )
Moo | o
4 12|22
M |clo|c
| oo |~
||~
N REYREY
e |olo|o
“F|n|S
| |®
—_
N
B |l |o
b~ — | —
N < | < | <
P
s
ﬂmWL927
iR
i
Gae)
<= ||
A= | =]~ |0
- || e
~K — | A
X
B o |5 | [T
— | = —
KT 2| ™ [

2]

Azt 7]

—L
T

o

oj

B

= Akl W

°ol7} itk

3 =t

Al (502 RE), 7]

o3 1)

zpo)7F ol gl th whEbA] X

ki3

59l

Aoz

tol= &4

x

=)
29 o

7F 7] wZel ALg

=
i

o]
2R

P
T

THAA @A AR S R RANS AL

=z =
= [¢)

3

o
T

_46_



o

p—

0

s

fvzel

A2 BB

)

<9 3-1>, <28 3-2>04 A3 E uje} o] AtuE

<

Fal A wEI A4

0

il
gl

)
A
e

ey
Mo

)

B

sel

bl A4 Aag B4

S

= °&

el

,_.&.0

m

ol

fvzel

X
ol

o] 47FAI e (Y-

Kol
=

& O
23e

s

1y

-
R

&2k, o]

94

Ui ~ N, 02)

ity

2
J

6i+a1Xij+a2Xi

Y=

ﬂuﬂo
™

Ui~ N, 02)

; +alogX;; +u;;

. log Yz‘j

g A= 1071 3412 ¢

|=]
24

A o

N

stof(<1d 3-1, 3-2>%

Aoz o

23!

e

s

_47_



adj R®
0.5822
0.5825
0.9784
0.9733

of “eht At

o
1=

t}

adj R2'7} 23 394 7}

-
s

T
1

T

aL

B0
a3

s
23

=29 3

B0
a3

e

[e)

=

=
=

T2 log(FA )9k B4}

3-6>004 R3] A

-
R

<

B

gt

AES

?:5_]__

o]t & o AHAl

T Utk (1074 SAbE HupdE a1y

logY;;=log 8, +alog X;;+u,; , i =1..14 (ZAt ), j=1..n; (ZAF i8] AAF 52)

3714 B, =exp(d,)

o

2k i AR jOl F

X

=0
E_l)

A il AL o] o)

=

(Y

Y,=f (AXU )= @&?eij

exp(uij) ojt}.

o 714 €ij




o] mae] 5784 Avfel WE AFFAAE <E 3-7>3 2},

<E 3-7> ZW3) slARy Ay}

adj R® = 0.97837
Ad FAA

B A% | A FAHX | p-value
logx 1 1.08283 <.0001
3]AH 1 4.43475 <.0001
3| A}2 1 5.96171 <.0001
3]Ak3 1 5.01725 <.0001
3| AL6 1 6.50066 <.0001
3| A7 1 5.69978 <.0001
3| Ak 1 5.88149 <.0001
3] A9 1 6.87738 <.0001
3]AH1 1 5.70575 <.0001
3JAM 2 1 5.06278 <.0001
3|AM14 1 1.48377 <.0001

31914 &

log Y = lo/g\ﬁfr& * log X;; = lo/g\ﬁﬁ 1.083log X;;
(0.0427)

7F =M oolE FAHAT
7} Atk (Significant)+=

77ke] p-valueZb A frol4E 0.05HT o} v
o2 UEhsth

[‘F

m

o] 440 A A7k JEAE AR 8] logV, o logX, ol HHAEE 1
21 gk,

_49_



<19 3-3> log(Aztu &)} log(F

(& BA4=0.469)

els - 1R

o

F99

At whekA

0|
.

)
o

o Eeal.

W

I

P
file)

o

2 78V E

& qtmel e A o

F49)

2

ok

A

X, <4

logV;; = logf); + oy log X;;

X,;> A

logfdy; + aplog Xj;

&+

o wg 3]

1
=

AAY ole] A AFEow FRE U

_50_



<E 3-8 7R el & =44

7}

3|ANA 71€719 FHA S
THETA) = - — - a;— ay(ZF0])
o, (A" o]3&}) (AW Z=3)
1 0.0000 1.1150 -1.1150
2 1.7186 1.1095 0.6091
3 1.0347 0.9947 0.0400
4 0.9542 0.9119 0.0423
5 1.0481 0.8968 0.1513
6 1.0667 0.8819 0.1848
7 1.0799 0.8569 0.2230
8 1.0802 0.7606 0.3196
9 1.1793 0.6855 0.4938
10 1.3090 0.5914 0.7176
11 1.4000 0.5418 0.8582
12 1.5020 0.5101 0.9919
13 1.5556 0.5012 1.0544
14 1.6127 0.5042 1.1085
15 1.6369 0.4927 1.1443
16 1.6361 0.4792 1.1568
17 1.6410 0.4723 1.1688
18 1.6456 0.4747 1.1709
19 1.6404 0.4726 1.1678
20 1.6290 0.4543 1.1747
<Y 3-4> R Fitel| WE FAX 9 Wl
2.0000
| 5000 I e
e
0.5000 [ e s s s nmanwa | AHOS
—=— A" =1}
0.0000 [ xto|
1 3 5 7 9 1 13 15 17 19
-0.5000
-1.0000 F
—1.5000

_51_




%l‘l

3N 71&7] Zpol7t AA HE A E A= Zo] st FA A <Y
3-4>F EW A7} AR wet ztol7t 43 AXThr 10 o] F2= AL #hs
zh=th webA A = 10 2 A3 deo] & Flojth R E FAE RES

log Y;; = logf;; +1.30901log X;;, X, <10
(0.0899)

= logﬁ2i+0.5914log)gj, Xij > 10
(0.0627)

o] Ft}. o] B oFH EAYS FEI} 100149 HAbe] A

logV;; =log (521)(20 5914)

N

HEely] Hrbe $42 05914 B Hedlel 4 AL FHYS XM o WA
HEsks Zlo] Adslths AL AAlEFEL ol FEY FEIF 2 AS vEds
Tl s iEehs Arvs F A wiEdete As ovdn

3.3.2. 55 MU P
- 9 Fol 9% AP AES BT oA

PN HEF FARAS AabE Ee 47t QS el TA A Py
ofth. e AAHORE BAPEE AApE FE
A

_52_



]

Mo

e Ratio W2 A4

S

@ 7]1Eel AHE-

o

&3} e,

St

71&¢] Ratio "89] 4 ¢

i

AAW 1<

il

i

X, = BAbi Ul A el

ol
ok

=
=

AL AL el

nZ] = E‘/\]‘ 7 ‘O’] X‘|/\]")|:

=

J

Y;.

cElw BAb 9 ol

Bl
B

(NI

)

_53_



VLZ.

VA.z.

B AL A

A4 FQ959)

o]L;_

o]

@ 3.3.1.¢] 3ATARANA HE

B
fie)
B
27

gyl

[0}

i

Y;j =0

ot} el 7€) wn

H] B o] 2}

-
o

AL o] &

2} apol 7}

G
ok

_54_



o

IEEES

=

=

wab i 0 A4} j o) d

=
)

s
e
e

) el CV

1

[ P R A R -
=9

0]
yal

2 2] A}uf

==

3 o] 7
2

o

151

o}
CV,=100% S/ Z

1

s

~

ol gheh. AA A4} o) E )3}

[e)

=

J| 24 o=

A

ak
(DA A=/

_/I:
ofth. T

SR o]FoAE= &
CV; =i ®A 3]}

% 7. o

o)
2+&

olth. wekM CV kol

E

h

o W

v =

)

sjapbE

1
s

[e]

& o
% 239 4ol ¥2.

_55_

Hatoll 7WHA X

b

=
il

<
T

(Adjusted R?




2
()

el

Tod

4K

>

o] adj R* o|t}. wekA adj R* gkel

2 78 A

pix

o]

A

et
A

0.6107
0.6311
0.6485
0.6623
0.6721
0.6778
0.6797
0.6782
0.6741
0.6682
0.6611
0.6531

Bin

3

VE

Ccvel

84.52

80.83

77.68

75.16

73.42

72.57
72.72
73.87
76.00

79.05

82.93
87.53

4
do

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.1
1.2

o

Vol CVE A

=0
=

Fujl

)

APE R AR

2=
=

UER = adj R

A=

= 0.63 0.7 Afold

-
o

X

a

=

w2}

b 0.7-5 BlE

5|
pud

=0
=

Ad o 0.7%

o

oA 108 BT & FFE0]

N F4557F 0.59 A} H

LS|
A

il

HH

Fo o5

gl

§_‘|__

s

IH PR SHE

_56_



do

Nfo

ol

ol
ok

o 0.7% "=

@

=
¢}

4 7 1%

]
H

H

=0
= 9

3.4. A v

Aolg ®

)]

=0
=

gl

o

—_—

10

Gyl
B

3 A

a3 g Aol g At ol

o] 7}

A9l 5584 AA} u)

AlA ¢ 3.3

Hheg

7} Ab B ARk

mj

a2

=2
=

Hel wao AglAe] A9

o] 47FA =, <ke] 3.3.1.

Kol
=

t}

KeR
O 1o

=
- X

],

fite)

B

al

71 ol

2

e Ly, L

s

uheh A&/ AAl 7 ER T

0 ol

o] o
=

1 o]9]e] A
1 o]aL 1 o]9)o] A ¥ 0 ]

B

o
ﬁo

g]
EEREIERE

o

L= Ma2 HER A

+

SR

o
ﬁo

il

= F9A

Huws L,

o
o

=
o

of-
TO

p—

0

bH
a%

AR e L,

Uy~ N, 02)

o ta ‘X;j + nlLlij + 772[’21’]' +uy;

Y;j:

1:

ke

2
0; +ay Xz’j ta, ij + 771[/1@]' + 772[%' + Ujj

Y=

o
i3

Uy~ N, ?)

0; +adog X+, Ly +myLoy +uy

: log Y;j

+ 771L1ij + 772L2ij +uy;

2
5i+a1Xij+a2 ij

- log ¥

_57_



il

o

o

shat, A

e wA o Amel 107) S Hnse 44

il

Apg

iy

K

o

3Fof (<18 3-1, 3-2>

S

2 oAt

1o

A

o

il

WHER Jog(E

rvzel

el
0

ad

’

adj R?

0.5844
0.5848
0.9784
0.9734

adj R?7F 28 394 714 Eorm=

— !
-

—

0

g

0

o

0

o

e

3-10>°l A

-
3t

<

22

o]/
o
B’

Tod

4

o

pariy
Ile)

E

al

T Ak F e Aok 1071 SAbE griaeE

_58_
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