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1949 | BH=®E | 1,146,509| 7,380 155.35] 0.08] o0.08] 081 | 093 o076 0.77 0.01

1949 | HFEE 254,589] 1,820] 139.90] 0.01}] 0.02] 0.83| 094| o0.83 0.94 0.11
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Mean center of U.S. population
From Wikipedia, the free encyclopedia.

The mean center of U.S. population is determined by the United States Cef
Bureau after tabulating the results of each census. The Bureau defines it to by

the point at which an imaginary. flat, weightless, and rigid map of the Unf
States would balance perfectly if weights of identical value were placed
so that each weight represented the location of one person on the date
the census.

During the 20th century, the mean center of population has shifted 324 miles
km) west and 101 miles (163 km) south. The southerly movement was much
stronger during the second half of the century; 79 miles (127 km) of the 101
{163 km) happened between 1850 and 2000. it may not be a coincidence tha
was after World War {1 that room air condlitioning unit sales increased
dramatically. According to the Air Conditioning and Refrigeration Institute {114
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Ceremony to Monument the Center of the Population of the United
States

Edgar Springs, Phelps County, Missouri
9:00am CDT. Monday, April 23, 2001

This is the
program for
the event.
Click for

larger image,
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Mean Center of Population for the United States; 1790 to 2000

it S O

s TME E(Transverse Mercator Coordinates) 2t HA=HH
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XS XERIF S 23t ClEof

- N
= HES} 2H

| 1,246ZNTEIEIP) > 14,6295 N R(328D1),

T ! i = e T
CEARG AL > XA SR BM as88 U

(247t7 —> 203}?) = HI INAU NP

ez 2 HEEARZ

-2 =SEXAL 40213 (& 47,0632047, 0.085%, ALRE 14217)
- 012 CPS :60&Jt (& 115,905& 17, 0.052%)
- HEXIN 328D (EF 14,3128 17, 0.224%, XA Y 200t)

3

<> 2 & (Population)

. 20001 MAA 10%E=2X2
- 2 25& ) ZAL(ED’s)
. 238& AZEOIIIE X2(~2001.10.31)

%  E3l(Stratification)
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» HEAE & (Sampling)

HERnR A4S ol CVII 2 882 83 = X
o1& X (sucessive)0l 1) XI5 = (repeated)?! T A= A AHKE
280l SE2XHANMAE 2K, HLEO)=>CVOIE
« n=ng*(ev, Iigvi)

7
0‘0

=2
=

tH
02

2

E( P

o

%2 582X :CV) &F
el MUK, BIRLFE 9 1%015H A2 L FI) 2%015H
2 JIEHE 3~5%

, BHA

-01=2 CPS A A E(6% JHF), =2 & 1.9%, 507 =(States)= & 8%,

California, Florida, NewYork, Texas= & 4%0|5l @+

- IHLICHLFS A A X}, o M2 2%, F(Province)= 4~7%, &1 5%0I L]

5
%  H2ZX AT FZ(Selection of sample area)
. BERIIE0 S TEXIMNT FEH 2 (sample frame) X4
~ 2 HES HD |
+ EEHldF=FE(PPS)
o PAEC SHXHE EFS(300)2 I FASt HEE2XZAI? & F
% =X (Estimation)
. 2az

=

£ Sl EIEE($]IQJ—?) tl =& (ratio estimation) Al 2

24 £33 unequal cluster, Systemetic Primary Selections AHE
* source : KISH, Survey Sampling, pp 193-202

— 145 -




%  S4I11H g3H| 1 (Construction within PSU sorts)
Mg 1 7|8 Ng | 201§
e SR | wE | eHcr | me e oxe | ge | s@e | ®E

Hl = 7t(1) 99.5 99.5 78.1 77.6 Z#(i18) 52.7 52.9 57.5 58.3
ot G} & (2) 31.7 35.1 28.5 26.5 A A(19) 50.2 50.4 56.1 57.2
CHE(3) 11.6 8.8 43.9 43.7 A XH(20) 25 26 1.4 1.1
oyt P A g (4) 66.7 56.1 27.7 29.9 wA(21) 47.3 47 .4 42.4 41.7
#@AILF(5) 82.7 83.0 85.8 86.4 seoig(22) 0.2 0.2 20.7 21.7
Xt 7t(6) 41.5 42.0 60.7 60.4 BB YU(23) 18.7 190 23.7 23.7
S8A(T) 51.3 51.7 59.5 59.7 A Bl AQ1(24) 76.3 76.0 53.2 52.6
HEE(8) 67.8 68.1 52.0 49.3 M2l s(25) 29.6 29.5 15.4 14.1
HA(9) 49.0 49.0 49.8 49.8 ALS X (26) 16.2 16.4 12.0 11.5
oy x4 (10) 51.0 51.0 50.2 50.2 Mo A mof(27) 23.7 23.1 18.1 20.0
F50)3(11) 28.4 28.4 42.3 43.6 22 A(28) 68.0 68.5 56.7 54.1
DE(12) 43.3 43.2 41.8 421 At X} 29) 15.2 14.8 252 28.0
 F01aH{13) 28.3 28.3 15.9 14.3 AL & (30) 8.4 8.4 5.9 5.5
15-194{ (14) 9.8 9.7 8.2 7.8

20-29M1(15) 23.5 23.2 17.4 17.5

30-59M4|(16) 55.3 56.0 56.4 55.8

{60+ (17) 11.4 11.1 18.1 18.9

7
e = o =
» JE FIX YL EELI(2004.12)
Ratio vs. Jackknife
AHBE0R HYX AT A SR

Ratio | sxx (szonisaen| 23n |saen|snon |2 ason|suon) 2ux |uzonlyuexn

>

H= 233491 92 0.4 22495 92 0.4 B54] 27 3.1 14.521 92 06
AHEEP HAX HeiX HlAN#SAR
Jackknife

(3]

ZHX (OFQA I NOOK] 2K | HEQH MU | FHY [BEQA [MUSR] FHI | HERL MY

= 23.349| 88 0.4 22495 86 04 854) 29 33 14.521] 88 0.6

* 23 : Nonparametric method, simplicity, accuracy(ABS Survey Methods Mannual, p 13.16)
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< Ratio Estimation

¥ = 2
X
~ a 2
v(Y) = (1 - f)i—(;'—_“l*)—zi Z
Z;= dy 0T $dx; dy ,=(y,~y,.) dx;=(x,~x,.)

o,

< Jackknife Estimation

$=y/x

1. EGA SHE SULIHCV) EIEH L Al o

- A" Hw
- 200442 Y Ux diw

» Graphical approach, T-test
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2 SH CV2 2003 & 2004 CV 1%p 018 Xt0I
= 8 EEALZs T |]A

Variable Mean t Value |Pr > [t] | Std Dev
” yoga MLHE;;}__ _______ ) Ha 37| es.co| <.o001 0.12
4 =RNT opaTL Mg 6.78] w32 <000 0.56,
) 10.08|  29.33]  <.0001 1.19
0P 1.48) 3] <0001 1.28
oAy 9.81]  36.78 <.0001 0.92
Esd 12.36 37.67]  <.o001 t.14
EL) 12.70]  29.98] <0001 1.48
8 1050 3493} <0001 1.4
A 8.48 66.52|  <.0001 0.44
EE 17.540 33190 <0001 1.83
EE] 15.97|  36.05] <0001 1.5
a4 17.64 44.73 <.0001 1.37
: g 16.43|  32.94) <.000 173
B2 Mg oMt OH B3 AN SN A0 29 25 sU AS MU A5 AU AE By | aer| <oer]  tte
3% 1a.66]  25.93]  <.0001 1.9
L f—o—%& OV 2003+ - ( J 2y 15470 25.94f <0001 213
T — T T HE 20.16]  35.78]  <.0001 1.95
11
o ZE AU H4HEELX

srcv] e (2w | 19 [ o
3

T o9 [ 4y [ou [ou [ 78 [oa [og [ronluge
2 3l 31 33 33 4

A3 09 _o09] 09 3 3 33 34 3 3 3 3l
k3 20) 19 2 13 68 61 67 7% 13 71 68 62 68 65 55
4 4 em 290 93 e %2 79 90 M2 16 12 1l 102 11 112
o 290 30 33 14 91 W03 99 125 W7 130 24 124 U3 @9 113
A4 | 2 28 99 92 80 97 92 105 97 106 0t 85 18 95
37 333 3/ 125 107 134 11107 N7 138 106 130 129 131 128
Ek] 3B 37 3 1S 21 129 10 106 s 127 M4 151 137 136 131
4 53 41 42 1300 1200 139 B8 MO 163 M7 M2 169 167 MO 145
47 200 28 86 9l 33 8d 81 30 71 88 8 90 81 33
e 540 560 Sl B8 7 69 A0 150 193 &4 156 82 A2 164 160
3% 5 424 46 160 WS 12 170 157 ©2 0 1B5 WO 175 173 115 12
ks 46 47 s B3 w4 Wl B3 13 173 B0 184 A1 WF Mo 5l
a5 430 48 470 1,0 135 M0 w2 1T 188 168 152 190 WD 10 167
A 8 46 Al 10 134 139 126 161 150 M2 B4 W3 139 152 15
34 W4 g 1’130 M2 oMy 15 130 U3 183 15 18 MY 10y
g 37480 45 1320 M2 M5 182 16 W6 175 96 WY M5 152 136
AF 53 6 SRl 29 W8 199 WA 183 WY 8 172 18l @ 3

12
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X3

%

Ag ZEiins

0l

i

o ST YAI9.9TIF = M 19.7I17
= 00|18t £=F0| X2 XIZHoz 244 B
2003 2004
P HATS Pl e Il i
18 32,369 19.9 32,124 19.7
28 32,385 19.9 32,152 19.7
38 32,453 19.9 32,147 19.7
48 32,390 19.9 32,147 19.7
538 32,465 19.9 32,143 19.7
68 32,462 19.9 32,003 19.6
78 32,372 19.9 32,038 19.7
88 32,342 19.9 31,961 19.6
gg 32,244 19.8 32,008 19.6
108 32,197 19.8 32,021 19.7
1a 32,219 19.8 32,029 19.7
128 32,230 19.8 32,019 19.7
2000, 1.1 ~ 200 1.1~ 2002. 111 ~ 2003 111 ~
2001, 10.31 2002 10.31 2003, 10.31 2004, 10.31
MEOHIE| 238,181 329,447 246,940 245378
«  HEZXAMR OHIE A4}
A 2 :35.5%(2002.10.) —  34.7%(2004.12.)

20| S : 49.4%(2002.10) —

49.6%(2004.12.)

13

2. 22/Al&(simulation)S

-20044 128 3 & Z
N+ EE 1008 =5

* Bias & MSE test

* Bias = 7'_ Y

2ME 2EHCZ I

ol TARU B Ot g

Stol,

100 a
*MSE = ), (Fi - 1) 2{0
i=1

14
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¢ EANPY A A HD (KX CV)
ANEYEE CV2%p BIh=15J1720A LIEHE
ANEEZ CV25%p EI=14J1720A LIEHS
CV{%} A ol{%p)
Al | 182k [ 172bF | 167t | 1574 | 142t | 130t
2P {B) (c) (D) (E) (F) (6)
[ A8 | A-c | A-D | A-E | A-F | A-g
M= 3.11y 322l 3.20l 330 348 3ol 3.73(0.10l0.20[0.30 0.
e 5.45 5.71 5.89 6.08 6.26 655  6.82{0.30 0.40 0.60 1.
=a| 11,20 11.44 11,79 11.85  12.12 12,34 12.70|0.20 0.60 0.70 1.
SR | 11.34  11.72 12,00 12.34 12.71  13.03 13.57)0.40 0.70 1.00 1.
RIE:] 9.46 9.78  9.97 10.24 10.55 10.85 11.12/0.30 0.50 0.80 1,
F ) 12,77 13.21 18,51 13,85 14.33 14.52 15.23/0.40 0.70 1.10 1
iz | 13,07 13.66° 13.80 14.17 14.76 15.54 15.64}0.60 0.70 1.10
& | 1451 1502 15.39 15.83 16.39 16.76 17.29{0.50 0.90 1.30
A7) 8.75 9.05 09.18 9.44 9.68 9.96 10.30{0.30 0.40 0.70
28 | 16.01 16.88 17.09 17.70 18.26 19.14 19.72[0.90 1.10 1.70
&5 ] 14.19 1494 15,52 15.81 16.38 17.19 17.76/0.80 1.30 1.60 2.
#u | 15.36 15.76 16.06 16.54 16.91 17.43 18.04| 0.40 0.70 1.20 1,60
= | 16,67 17.36 17.62 18.43 18.74 19.26 20.12/0.70 0.90 1.80 2.10 p
Mt | 15.45 15.94 16.18 16.47 16.80 17.36 17.93[0.50 0.70 1.00 .1.40
s | 1094 1162 11.98 12,59 13.05 13.70 14.14[0.70 1.00 1.70 2.10
et | 13.56  14.15 14,48 14.69 15.52 16.03 16.59) 0.60 0.90 1.10 2.00
M5 | 2190 22.70 22,83 2304 24.26 24.38 2502|080 0,90 1,10 2.40

P ZARY O F4 i (2 2 X MSE)

+ MSE S7t= 14017228 S50 ¥t ,
13Jt20I8H= BII5501 S OHHE
= ZANZU IS5 15~160I & [ZAGH0H L, U=

Hix&t 58 20 4240l fX&E
1875 1725 1675 16577 147t | 13oiE

60.08 83.73 136.67 186 .17 206.58 413.09
18.87 28.82 57.42 79.77 79.64 119.22
3.07 4.79 7.35 8.46 12.18 16.62
1.73 3.74 4.01 8.20 7.76 9.64
1.63 3.48 4.53 6.55 8.3z 15.00
0.56 1.16 1.27 1.90 2.36 4.186
0.81 1.00 1.78 2.25 3.26 3.30
0.38 0.80 1.186 1.17 1.79 2.85
21.41 45.20 43.78 86.87 76.00 107 .80
.67 0.98 1.21 1.48 3.09 2.56
0.49 0.87 1.81 2.56 2.02 2.51
0.73 1.82 2.10 2.55 3.93 4.90
0.98 1.90 2.98 3.52 4.63 6.53
0.95 1.58 1.94 4.80 3.44 5.46
1.41 2.57 4.54 4.60 8.02 6.02
2.18 3.50 5.12 6.87 8.57 11.10
0.14 0.22 0.50 0.47 9.72 0.89

16

~ 150 —




AZE3 SH 480 e H2n2 3t
HdUECE 82 HERE

20021 STAC| pRIY &Y

AZ301& 20 15-1674713 =H 2t B & (precision) SXI

i

e N

A9 A 20 A&

SIIEA TN OE ER2AR AE

gsH=0 o8 3¢ AE

17

- 151 —




1. 78 &
o FHA  FAT
O ¥487]%#% . US. Census Bureau(C - B), Washington D.C. &A
O A7 : 2003 8€ 23¥ T 20059 29 2290149 69¥)
O Ed A

O

#13E AAJFFH 243} 29

- ABAE 2= AAGRES) AR 2 97 2 osEd

TEFH  TEUAHLY

PPYATE b 5 A8

gl z} AR HBed BA

FAYWLRLE v]3 Census Bureaud 29 % o8 EAXAESFFH 9
=

=

=

- C-BE =F5AZBLS), LEEAZFBTS), THEYEAZTINASS),

ZHAZEAAE(NCHS) 57 &7 @iAR e SAZABY

ZA ¥ : 8 Directorate, 36 Division ¥ Office, 1270 Regional Office
- AWA Rl BAZA7H W FAZAYF, AAAVIE 5 FAAYLS

ol o] OMB(Office of Management and Budget)ol A #%

C-BY EAYFE v= 2139 United States Code, Title 139 9

A= oY &

- ojeme}l FY, Axd, Mulad T AdEEH AT - FH

SANRE 9 % WE

- 152 —

rJ

3

T



- E3], C-Bx= AY AZA7|BT Partnership® @il 127} Regional
Office2 T3] #HFTA ZAE A, 2AM] S-S Partner 7139] <4t
A&

o) BLSS 18 ¥ E7HEA, AEFATY 534 &

- Core time<2 10:00 ~ 14:00
- 20043 109EE Computer ¥ Telework J433H & z2t& A
1795 8% A

=> B 7 DB HZol &R &+ T3l &

(o

o
T

249 A &L Divisiondl A A FAALS} "R ofsiA A
o= e 2 A E9] Internshipl® <F

- AYE9] ¥ Ao]FL £ Division T Branch Chiefs <] 3}l

|
2
il
ol
o

3], @74 SRDE HREE A - w2 SRD PHAN LAF
o7

% 47 9] Senior Researcher’} A|AIQEA, AXY9FAH, dFX A
24 9 FEFE D FAH gis] A L AF
O AAYE H=ZHA & Aur}; Fo E Y

=+ B85 449 WSS(Washington Statistical Society),
A5 A83], FFC(Federal Forecasters Conference) 54

e He
q

Mo
e XN

=153 ~



- WSSHlME F2 FFEZA A Aujue 2~39 3359 A,
FEFE, FUAA Sl AT A AL
Bo)gA sl & ZESARp) Hx2 /= C-B By ol
BLS, YA ZAAE(NCHS) 5 th& Fx9 Adex 9o

O AYEY AFs 2 STENLE 3 AYE AT AT HFg3 =S
T 2388 A (Competencey-Based Framwork)sted A=

SZ2OPL AT, BA, ", <4, 34 5 RopdE AdAsHY
SH4E AA

X

- &3], University of Maryland, University of Michigan 53 @335}
TAZAY, gud 59 &9 2 AF59H 55 A

1 9E9] AEXA £52 93 Division AA| dGiro g ms, Auy

O AR =3

O TAFRAY AXE Folu 3R $EHEES AAAI 7] A% &
FAAE L BAZA AEE o] &
- BA AA2L ZrF ARA 2AME 9% AIA Y5 (Busienss
Register)Z 4|3 (IRS: Internal Revenue Service), A}3B A=
BLS 59 IAAEE o]&3l9 update

- 253 BHHE Poverty TA49 A$, ACS, CPS, Census 9 7}
A8 EAZAF 2 #8 PAAREIRSY 25 AF)E o)Ll AE 9
ATE Folil Y&

American Community Survey, Current Population Survey, Decennial
Census

0 BAZA % BAAES HLREE A5t WARE Ao} o7 a

- Title 139} v|HERE Z& st 23S ujd 24

- IRS A8 & O]% 3= A YL Title 26 WS
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2003. 4/4

AdzAEEe) B2 3D A2 57 2 24
U.S. Census Bureau®] F4 Division Chief ¥

US. Census Bureau2] SRD Ajvji} A

The 13th(2003'd) Federal Forecasters Conference 34}
F %4 53 SAS/ETS workshop &4

©C 0O ¢ o0 ©

2004. 1/4

US. Census Bureau$} &% 2|75 Wk g9

Census Bureau?] IR R TS -r]??} & o)

Korea Economic Institute @ Korea Economic Society A7y} 34
PAHAARE 0]83F US. Census Bureau?] Business Register

US. Census Bureaud A #eAHA w8 FH7}

o O O O ©

2004. 2/4

o]

US. Census Bureau$} €734 &9
Census Bureau2] SRD(Maravell Z3)A|v|v} 34
o Washington Statistical Society Seminar 4]
Household Survey Nonresponse - What Do We Know?
What Can We Do? -
o Census Bureau¢] 2004 X-12-ARIMA Users’ Group Q&A A vj1} &7}

(@]

2004. 3/4

o Census Bureau?] 7 3A B AFE7I9 AR 92w

o Census Bureau¢] SRD 8% Ajwjr} A
A& Improving trend estimates by using multivariate VAR-ECM

o Washington Statistical Society 9¥ Seminar #}4]
A& Data Quality Methods

o Census Bureaue] % - FHFE <] Workforce Development Chief
ik

o BEW|A Y FA%=h3 JSM 2004 7t

% X-12-ARIMA/GRAPHO| 9 2] g} AAI 945 9] RegARIMA
2y g

2004. 4/4

=1

et

2005. 1/4

o QF UYL W3: SRDY Time Series Team

A& : A study of Test and Estimation for Lunar

Holiday Effects Using RegARIMA model

o U.S. Census Bureau® Commodity Flow Survey(E A% %A})
o F7HEAA LS (FCSM):

Federal Committee on Statistical Methodology
o Washington Statistical Society 200553 199 Seminar Z4]
o U.S. Census Bureau ¥ Bureau of Labor Statistics®] &4
¥ RegARIMA 23 & o] &3t WAsHe] #AFY FAd #3 AF

— 157 -







X

' X} CCC Meeting ZHHEXIS

D 7]-:,1__,1_}&]-1}-5_0,] %‘I’li} %ﬂ'(%‘ﬂ’iﬂ) .................................. 161
O %#&’ Azlg A2 A9 . 170
D EZ]Z]—{‘J_' ;;_;4_7:“ ............................................................. 177

=159 —






IR AR C ST} ot

Ed L

ol x|
SHE AN

e T30 YO K2 €878

YLk

1. ¢ HHE

1) HE X2 =2S0)

H}EH OE a:g
- BEQE:HAR ASIZRE A0 o2
AZHON ME NI XA Bi5h ot
(Oll, Forecasting, 22 g AlEdI01 &)
2)JIRde HEXAPY HEX £4
- JIRZAH= B2 8T X Al (repeated cross-sectional)E &J&
- SYEXIMFI UNANE HERRS 422 A (M, 1998-2002H)

- HE Aol S(attrition rate)dt SAUAXSA MS/FHNE €4
2HEQ A2 2T

ENE Big Il E B

JI Ofn

=
A=

fe ¥

NI'D. L www 030 GO ki Cersus2008

- e NS sYs FRE JINL) SLs Qats Al2tel S50l Mt

A=

Off CHet

- 161 -




2 o

2X
Bl |

IAREA ZAMN WERRZ M S 24
HE H3d 8ot S0 a2 ASYAS
3. 22ty
1998-2002 (== 2003-2004) I NS E HIF 2 U2 ANE 53
HEINRAA STEIIRY ASIZ RIS 4

242

2

HERSZAM HE29 RASU HHY A5

OI8X 30|, SBX £S5} 28 NPXN HLRZHE
4. A0\ 2t

IRZEA AR S4Ie: 1HE
Azo HEAME & HEY RALN HEL AS: 1.504

SCAR NS4 L 0I84 RoAMNE AE A HEIF oA 48! 0.5HE

S o 72N 20 108

met

ot

<31

2E |#2NTBEIA| #ReSHY RASS nemw| Do 25
- = o U FEY)
sEaad
ENNB RFHARL BR=SAIRBIADANYARE) O
e 1993 1998 | 2002 2003
EMFED T R - T 14
58D
284 3,697 &
4547422 | 50000
547 4% A 000 2b2 |y 125943 15- | (2008~ 2008)
AR | 18K 04 15 Ml o & =
bim® 10460%| 13000y | oo 1763 Tesu
- ' 4.3 (2004~
L 2008)
TR
N7
%;jﬁ;ﬂ =N Haso7 nass. we
ZNUS| as/abng, |0 EELTS Szxane f=48 2
= T Laas | HuOs T eman =Y geHy
o ASH Al oigtEo S9
2Ry | wmag |
2001 SERNEBY JZNE
4 = Ch
ae | resed me T 0 ez

-1

62 —




1. 9o FHE=sme
1) A=y
- QI ID =EARHS+ 2+ HA+ RS + RR/HS
- IDE FYZ oijE S 549 o9 Y =
- N3 HIS: 91.7% (1981-19941), 87% OI 219904 CH)
2) FR AN

I/ e =2 He=4
o Of AIOIEZ2 & HItH 5
a2/ 1997 ;i{lﬁ;};’ QYT FHBSU o050 1000 HE Y
STHRHOIMS/ QIS0 AYS BSI0 2 1982-1990 ZE+T AIDIA
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EHEXNR)

EEE g% JAREE ANARSE HIAHRSE

_____ 1985-89 | 0.056 0.681 0.097
o4 0.136 0.844 0.090

,,,,,,,,,, 1993-974 [y 0.034 0586 0075
o4 0.080 _ 0.727 0.062

X

S, R2@(1909), 'feiliet 014 =53 A SHA

ST H AR WE PE R

RIS Ciww 050 g0

1998-200244 JtP 22| HS g M

2. Heex gy

QI ID = ZAFBIS+ 2+ A+ IS + JIFRBS
Dz AY NS E HAGHH & TMIH 200 e 2%
WY Xi4=(wave): 8- & 60X (A1) / TAID -5 20X (2718)
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A8 20| 2 S4

1.

Hi ZENlY BE2448 F0I

b=z
1998 1999 2000 2001 2002
2HE HEEP) 29,285 23,570 19,448 16,902 15,081
24(A) 5,715 4,122 2,546 1,821 1,465
L2HE(%A) 19.5 175 13.1 10.8 9.7
T2 E(%R) 80.5 66.4 57.7 51,5 46.5
et sl
1998 1999 2000 2001 2002
HZ=2(P) 93,726 72,563 57,125 47,221 39,931
28(A) 21,163 36,601 46,505 53,795 59,340
L2AB(RA) 22,6 21.3 17.3 15.4 13.9
TZE(%A) 77.4 60.9 50.4 42.6 36.7

I8 B2 SEE At
- SHE = ARSI A (ZARE + RSH(RM, HE)+ 2HA(MY, 0|2+
0 AHFHES)
- SHBtE = TARE AL (ZARE+ R8E +0(4))
- MBI = TARE AN ZAIRB+REH)

- Nathan. G. (1998) “A Review of Sample Attrition and Representativeness in Three
Longitudinal Surveys,” GSS Methodology Series No.13. Office for National Statistics.:\d.6xy5

75D 30RO

wv.ENEL

B2 sRLCSHF(KUPS)Y HE 248 0

Pl
1998 1999 2000 2001 2002 2003
ZE HZ2(P) 5,000 4,508 4,266 4,248 4,298 4,592
oltadlg 12.4 1.4 11.0 7.8 75
=) 61.7
A EE03 273 . 485 719 926
PR}
1998 1999 2000 2001 2002 2003
zE2(P) 13,107 12,637 12,186 12,678 13,264 14,961
gi2ta g 16.5 14.3 12.5 8.9 7.6

Sx: LYW, AR, 011, ZR01(2008), "et=a-ESHE 22 HHESM IIEX 27 2Y, " (62l 8=k &
e 2208 YH=R)E 2RUES MBS Y,

At dwww rso.go kicersus200
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&3, 02 Panel Study of Income Dynamics ©| Ti& A& 87 S2! (1968-72,1987-89)

SR

Tanie L
ey, Al NonEZAwRa Pacew ia the PIID
Pemaining  Ln Swwpie Askertoerst
Yeax
s In en Toral oAl Haves
sily  Insti-~
unit tuLion
1983 Arae 94 izzet 00, - -
1963 13864 367 LEZ29 2304 2163 LATEY 4 282 -
t.3133) €.092) {.005) i.0186)
pRcE) 18228 332 IBi8S 5.7 L0 351 k3 Eeic) =
1. 087 2. 022x {.00%)> £, 001
1872 34787 332 L8289 Az . % 454 SUR a% Ll 34
{.026} (. 013> {. D0E) {.007)
373 ARELD L82 34482 AT 8 42% 394 138 124
1.029 €. 013y 1.008) £.008)
izat $338 257 2T 52.2 iE7 23S % A ] 3%
{.036)  (.O223 (.010) {.0065)
1588 #4452 20€ Szo £3.€ 2ic 173 23 ar 21
$.033) ' (.019} {010y 1. 004
1%5¢ 8743 ¥ THLT 5.4 322 21 k-1 32 4
{.03%) €. 0233 £.009) {.0D3)
Fitzgerald, J., P. Gottschalk, & Moffitt, R. 1997, “ AN ANALYSIS OF SAMPLE ATTRITION IN PANEL
DATA: THE MICHIGAN PANEL STUDY OF INCOME DYNAMICS.” National Bureau of Economic
Research Working Paper No. T0220,

sy

eeny

i - 2 Ea o & i SLaah
CH2 Jippiel HEWMWo 2 HEN MNSX |mAdlw )
ZEBE(P) % BIE&E (R) %

ZI15) 93,726 34,386 -

o o 45,632 48.7 15,545 452 ~7.1

= o 48,004 51.3 18,841 54.8 6.8

15-19 8,286 8.8 1,352 3.9 ~55.5

20-24 6,505 6.9 997 2.9 -58.2

25-29 8,314 8.9 1,373 4.0 -55.0

30-34 7.916 8.4 2,108 6.1 -27.4

34-39 8,919 9.5 3,419 9.9 4.5

o 40-44 8,251 8.8 3,313 9.6 9.4

4549 5,615 6.0 2,925 8.5 42.0

50-55 4,628 4.9 2,663 7.7 56.8

55-59 4,552 4.9 2,805 8.2 68.0

60-65 3,924 4.2 2,474 7.2 71.8

65+ 7,043 7.5 3,450 ..10.0 335

=&0lst 39,172 41.8 17,334 504 20.6

=8 14,165 15.1 5138 149 -1.1

gy k- 25,558 27.3 8,321 242 -11.3

Z=E 6,395 6.8 1,370 4.0 -41.6

CHEol &t 8,436 9.0 2,222 6.5 -28.2

= 29,399 31.4 11,807 34.3 9.5

i < Xt 21,238 22.7 9,978  29.0 28.1

ol & Xt 33,872 36.1 9,880 287 -20.5

= 2 X XFOH 1,550 1.7 208 0.6 -63.4

dana 2o 4,268 4.6 1,816 5.3 16.0

e 19 0.1 40 0.1 8.4

lErer 2,619 2.8 636 1.8 -33.8

Al 661 0.7 21 0.1 -91.3

2y 39,784 42.5 15,200 445 4.8

- ae 1,987 2.1 476 1.4 -34.7

HHBELE dizg 30,890 33.0 11,051 32.1 2.5
M2l Xt 21,055 225 7,560 220 =21 ¥imx®
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H3. J}?EEI AEniEc HEHE A% 8T S8
ZTIE2(P) % |ZEES (R) % | BUE
o 29,271 100.0 13,613 100.0
pIEEET @aﬂ/z%%aa@an 905 3.1 408 3.0 3.1
&2t 1,385 47 521 38 -19.1
e/ S 2,130 7.3 793 58 -19.9
AR 2,731 9.3 1,006 7.4 -20.8
AYIAS NBT 22X 4,800 16.4 1,897 13.9 -15.2
s/U/0IYB AR 3,468 1.8 2,754 20.2 70.8
JsRp22 N 3,824 13.1 1,575 11.6 -11.4
BXIIIH =R 3,402 1.6 1,536 1.3 29
9&&%&' 225 1,987 6.8 979 7.2 59
o/ JiEt 4,630 15.8 2,144 15,7 -0.4
EEED chs 17.713 60.5 8,289 60.9 0.6
OHIE 7,782 26.6 3,686 27.1 1.8
E"’-Q 2,294 7.8 1,027 7.5 3.7
ChHAlCH == 524 1.8 238 1.7 2.3
HI$H§—’F2‘ 933 32 366 2.7 ~15.7
Feo|o HA 39 0.1 10 0.1 -44.9
EEY TADIA+B B 8,156 27.9 3323 24.4 -12.4
Zg 21,129 72.2 10,293 75.6 47

2. W

hitg

fwWW.N30.gC kr'cersus 2005
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1.7

0/0

Al
=t

CH2] (Unit NR)
S T =b
&= (Item NR)

_ 291 LHOI, E 0l AN

= CHH X AHWave NR):

~t(R) H(NR)  to(R)

Unusable response
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.22

cCt
=

(=] 3

S} AY

[

EH

ogl

) o
oxe

— MCAR(Missing Complete At Random)
~ MCR(Missing Complete Random)

OR
i

= 2

oo ch
T O

(Uniform NR)

2 =25H(Non Uniform NR)

— MAR(Missing At Random)
— MR(Missing Random)

4.23H X2l8E

- QX SEE XAZ208
« IIEX XF

s 2SEX LHA

- 2EEXN O

s 2EY A&

e Imputation® g 8 &
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5.Imputation=2 ?| &t =H|

s ZAESFN RSEHZE 20
- 0ff) H(sex): 1(&) 2(¢) 9(RSE)
- M2l 288 4= M (Creation useful flags)
- 28y L(sex_nr)
~ Imputation 2 & ¥ 2= (sex_imp)
~ Donor& 223 8l 4=(sex_donor)
— Imputation class® %=(sex_class)
« OIZ2 XU Flag B HIEB7?

6.Imputationt&t¥ =

e HZESlE 20 ¥ 251 Sl

« (HEA 3JHAl FHHI 12|

~- N yg, EEXN BIY
(Deductive/deterministic/logical vs.
stochastic)

— Hot Deck vs. Cold Deck

— ¢l 2t vs. 24 gH(Single imputed value
vs. multiple imputed values)
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7. E A Q1 imputationgtHd

- OICIE XH&
— Logical/deductive method

e JIREAMNU =2 M0l= Y-
- Probability method
— Hot deck method
— Nearest neighbour method

o AMSMZALN =2 M0l= 2E
— Mean method
— Ratio/Regression method
— Historical(Unit trend/Group trend) method
— Moving average method (?7)
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EXIXt&H F=H 8 (cont'd

=S PN
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K=32>2PuDy +3 > 2P Dk
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O, &, &0,

d,33EX, ..

(20 land categories) P

EXIXraE =328 (cont’d.

el

vV HEBYA A (=E2)9 B2 FF

(Unit: Won, o )

AlZ3 ' Th i‘qﬁ*e&ntativ .

i HE X 2 BRXIO} | o rateof the CAL
2001 23,400 69
2002 1,206
23,400 (69)
234,000 (82)
1,820,000 (830)
1,920 (225)
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- A (98%)

- g (98%)

- 42 (98%)
-SEEX (98%)

- 210k (98%)

-TH (99%)
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B A2 BENIIE 02 =85

v Hei XIS B XIOt
=, p.d )/Z d,
AR, XS, A
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(Other Changes
in the Volume of asset)

EXIXHAS] JIEF E2 (cont’d)

vV EXIXHAS R A

JIE XA (A)
+ KHab2E JIELS 2 (B)
+ 2! (C)

= J|Z Xk (D)

It HIMAKIAS EDERESA,

— 183 —



Pe+1
I X0l &1t (Price)
Pt
I =X 2
Opening Asset

+ effects of volume difference

= Closing Asset

pIEITN] Xhara
A5 (2002) JiE =2
& 1,724 30
9.1%)
& 97 Ol 21
(1.4%) (98.6%)
=3 135 -1 29
(-4.4%) (104.4%)
I 112 @ 50/2)
] 907
SEEX 77
Tz 150
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* FHEAY $AFA BAAFL FAAG3AM), BAEAH(36
), FEHFOD), DAZFH(18), =FF(167)) T €4S B
4.

* AYAANGAE AEEHAOMN), B71=0A) T ©4E Y.

* 7]6f AAR7I1Bo 2 AL (1671), FFRAALS ATA67))

T A Y.

=z g
3 5
=

" G2 H

. 228 2%
$-gvet F9E 9 A7}F A (Health Promotion) 2 A o
(Disease Prevention) o] %7} 3 AF £ SAAE A
¥+ (Evidence-Based Policy)

s DHE SH
- RAEA Fofo] 4954 A% uFd
- OECD Health Data®] 83 2 A &A% 13
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2) OECD RAEA A=LE 2 Al=dF

= — 1996 OECD It SAl0l OHE OECDOIA R+6t=
SHE d¢ . MEot) US.

- 0492 R F 4360 T ES S 2621 =0

CHEt SHE MECIA2H, MEE2 60.1%L.

- OECD B2 HIE +&(74.3%)0l= OIXIX R6t11 AS.
- BA9 2 XA (47.6%), E’*I:Ilg(M 1%) & SASAE
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&gt
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4% |SART |¥5T| 9= |FA¥T (¥
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1997 | 46 996 2002 | 50 101
1998 | 66 1,421 2003 | 50 532
1999 | 47 986) 2004 | 48 436
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87.8 80.5 81.9 62 87.5 46.9 74.7 74.3
90.8 47.6 64 57.3 100 30 100 64.5
98.5 85.7 100 97.8 100;  97.5 100 98.1
95.4 81 . 89.9 §6.2. . 100 0 93.3 73.2
98.5 85.7 84.2 29.2 75 62.5 53.3 70
95.4 95.2 89.2 85.4 100 0 60 79.3
98,5 81 77.7 69.7 75 97.5 86.7 82
100 76.2 96.4 74.2 100 100 100 91.2
98.5 76.2 96.4 76.4 100 97.5 .. .60 89.7
100 90.5 97.1 95.5 1000 32.5 100 90.2
87.7 90.5 77 . 100 100 55 60 82.5
49,2 81 75.5 14.6 100 97,5! 33.3 58.1

80 85.7 86.3 91 100 40 60 80.6
92.3 76.2 95 42.7 100 97.5 93.3 81.4
84.6 71.4 95 41.6 100 1] 60 67.9
92.3 85.7 100 44.9 75 2.5 73.3 72.9
95.4 52.4 273, 97.8 100 .30 100, ..61.8
69.2 90.5 92.1 86.5 100, 30 26.7 77.7
95.4 66.7 92.8 51.7 75" 27.5 66.7 73.7
96.9 90.5 84.2 95.5 75 32.5 100 84.4
96.9 71.4 95.7 23.6 100 . 32.5 100 711
96.9 76.2 89.9 55.1 100 .80 60 81,2
58.5 714 70.5 12,4 0 0 100 46.9
76.9 85.7 96.4 29.2 100, 95 53.3 74.8
92.3 95.2 .42.7 25 97.5 26.7 70.3:
61.5 81 69.7 75 0 933 66
93.8 66.7 22.5 75 100 100 71.9
92.3 90.5 98.9 100 32.5 16.7 66.8
69.2 90.5 30.3 100: 0 33.3 52,3
98.5 85.7 74.2 100 32.5, 100 68.4;

80 90.5. 94,4 75 0. 100 79.31
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= I8 (1971~2001)

3.3%
8.0%
2.9%
4.5%
8.0%
1.5%
-2.5%
8.0%
10.7%
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lzte dabd SOts

A4k (GDP) 80! 94| 60| 89| 99| 78| 48| 67
=554 1,51 0.0] 39| 23| -1.6] 34| -02| 3.0
e F A 45| 48| 14| 51| 58| 15| 55| 5.0
AR 4 10.7] 20.7| 23.1| 9.5{160| 69| 83| 1.7
ZAE LA 25| -04]-11.8] 1.6] -6.0| 24| 35| 2.1

KNSO (www.nso.go.kr) 28

=213 -




=% OECD= 2| MFP 8| 1!

MFP index (1995=100.0)
e x| Adug | 9% JE e
1985 89.7 100.4 92.7 81.7 76.1
1990 91.6 98.0 96.4 95.1 90.4
1995 100.0 100.0 100.0 100.0 100.0
1996 102.8 99.2 101.5 101.8 103.4
1997 105.7 101.2 102.5 103.0 107.5
1998 108.9 102.1 103.5 102.2 109.5
1999 110.0 104.0 104.7 103.3 116.8
2000 108.9 106.1 106.1 105.0 124.0
2001 112.2 106.9 106.0 105.8 127.6
e ,
=A%) 1.4 0.4 0.8 1.6 3.3
KNSO (www.nso.go.kr) 29
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FL BT

‘98| ‘993 |‘00°d | ‘013 |02 |'03\3 | ‘04'3 | 04.1/404.2/404.3/4 |‘04.4/4'05.1/4
& | 1,323} 1,437] 1,723] 1504| 1625| 1,938 2,538 593.0| 639.7| 6163 6894 6687
(218)[(-28)| (86)|(199)|(-127)| (80)[(193)|(BLO)| (37.8) (389)| (289 (21.2) (128)
A% | 65 242] 168 07) 80| 50| 104 113 127 114/ 67 38
f,‘,f_;} 423 368| 336 -90| 75 -12 38 -03 62 68 25
AQ4g| 70/ 63 41 38 31] 34 35 38 33 34 34 39
Gop | -69] 95 85 38 70 31 46 53 55 47| 33
iz
aw |7134) 115 84 49 79| -12) -05 -13 05 -08 06
F o FEdAsE FARARNY ()T AN SFE

Au) %2}, GDP, ¥1Zk4nE 2000 7)€ S0AA

3713543
FEIRAAZI AN FAZT TR B TR S TN F L
F& A F8 4y € F59 749(%)
‘9813 | ‘994 | ‘00 | ‘01 | ‘02 | ‘039 | ‘04d |‘0591~3

& M8 -28 86| 199/ -127 80/ 193] 310 12.8
A713% 259) 319| 360| 315 345 352 346 323
(2=3): IC) (122)| (124)] (143)| @ (OB (©4 (98 102
‘awaruan | 61| 63| 68 60 68 68 6D 16
azann || 2| e8| 63 67 07 62|  ©o0
473 157 148 141f 170/ 174] 179] 191 205
(5 &R 62| 66) (64 76| @2 OO O  (102)
e | ey 62| as| 69 6] 67 60| a2
7192441 584/ 533 499 515 481 469 463 472
1A A7) @n| 42| @3] a9 6o 61 6o (5.9)
R N A
(& (5.1)
Az AR, FEY TY, 4 4%
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ANEA Bo] N IR BES] 4R

- EAFAATAE, FAEF2(200%), FFFA] FHro| ojgg

- A M&A o) El g WPAF S (SKS] A Abe)
- AAH BHUEY VY, B 9FA 5)

m b A9 AE 2917

R BREESS IS
- 4n7lee) BEow Al gBAe] 34 PAL olesr] A 4
o)z gakr)A o)A

W I9SY A4 s

- BAclE A7)8 FoatA 108 B ADe) we} £

- 9BAY] oF NWAPANM FY4T ARY FTE T FAG B
Ae Ang A

B AFEAALe W
- 7190 MR AFEY VAL obF 3A 2@
- B7)ge] el Ardel HshAl FAsor FEQA} AR g
o olojX ¥A2
AT o}d og Ware] Rolx &

il

B UFE 2 AdRYFT F8E FE3F
- 2L Axd dF 4T FFH NAEd ME Az

-\i%

o A77h BAstel AAHo duER 9%
- FEsg] ATEY HE AEES ol FAVAT F27190
N 5o

B 72 Au S0 dsxrt S4a7]¢e] #3
- TAVIEE dAANMEE FSEAN FEDVE dASEA Ei AF
FHoR dujFR AHo] gl

<1



N D=3 A NN 714 PPz Hxr)H oA

- HAddE AdE, AFALEFA, AR AY FoE a=EALZS IAT
ojd AATHEC flolAn FUIEFRAFLR Fojrks dANN HAs
ol &

¢

rl

QT = A

Aol REA & FEo] UNFAE FESHEI

H>

N o

FEZ AR AN FRF ARG F T E S ] $7)

- #E3 AUTA MG

194

86[01 8601 87.09 86.07 89.05%F.03 91.01 9F.1¢ 92.49 93.07 94.0595.03 96.03/P4.1997.09 98.0 .05 00.03 01.01 ¢fr.11] 02 09 03.67 04.05 05J03

10.0 p—— ————— ¥ ———.

710 '87d@ 149~'89\d 3¢, I7): ‘944 34~'96\d 9¢
mr]: ‘994 39~"01d 74, Iv7): ‘02 39 o) &
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& ANTA] NRFHEY A

t=-14| t=-4 | t=-3 | t=-2 | t=-1 | t=0 t=1 t=2 t=3 t=4 t=5

17)
(87~89)

0:341| 0.093| 0.187| 0242 0241 0.214] 0.095| 0.005/-0.061|-0.099|~0.111

194
(94~96)

0.550| -0.012| 0.135| 0.253| 0.253| 0.188] 0.103|-0.007|-0.076|-0.093|-0.043

t==5 | t=—4 | t=—3 | t=—2 | t=-1 | t=0 t=1 t=2 t=3 t=4 t=5

1194
(99~01)

-0.434]-0.230{ -0.183; 0.000| 0.172| 0.264| 0.208|-0.013|-0.046(-0.054| 0.024

V7]
02 ~)

(.408| 0.001{-0.418|-0.781|-0.476|-0.340| 0.001|-0.287|-0.093| 0.081| 0.337

T AAZASH HP filter® A2 AAT JATERE R/ D)T LA FAY

-1
- I

Azolg B BAW S thiEs] AN FEAsS] ApFUAF

719} 7] AuEx7F 2o d8 1487139 671X 43
71 A8|FA} F£E0] T3

- W7l ARFEA7E &0 dis) 5871(1d 3B E I3

B AT 2R 229 F 2L EMMe Ho] 7]
o

O dukHoR Ysk 32F oM FE°] S TEI/IEE V1Yol
Adule] 5L AzsARt, R hed Srtste

AulE o] &3t e Tk ded 5 Sl7] Wl e o
oA At A¥FEAIY &
oju] NAFHEMNME & 4 UKo, ‘02d 39 olF FUIskL Y&
TES 99~-01d0) FAR AR|FAL obAAN ey} pEe FF2E
123 A&& 9V

EF Ho 24} A, £ FESL e A R AAREYELe
SHee FARTE 7|2 HJdn] wFe] HuFA7E 2AEA
= AeE vehd

rufmﬁ
>¢°

js]
N

Pn

&2

O ANIFRE7IE 7IZPEE M3 1Y, '99. 3~01.7€M )4l Aulggo]

A7l vl 2A o]Fo)Ha '02. 3¥ o]F (V7)) FAstE AH
7)ol o]Fofxl AdrjFatoigo] AA7A] sFEod dFE v

o= ) 31
UASE HFln don, E3 HMRARE 5 ArjAdxg el Adn|dAgo)
F=e XA yeERG
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200549 “itr] Z1Q4e] dulFa odjzeQ)

, FUF LR Ve HY| A A S | ARAZT S| 7gY
A %4 378 185 12.1 97 219
Al =Y 36.7 184 12.1 11.1] 217
o B Bt 43.0 19.0 12.0 35 225
%3_ %]_7] g - - - - 1000

7429 62.5 125 25.0 0.0 0.0
713k

e fﬂ%i 0.0 33.3 333 00| 334
Bl e ot 26.7 133 6.7 00/ 533

A7 8 A 32.2 14.4 133 122/ 279
7+ A38A 7)1 A=} 66.7 11.1 22.2 0.0 0.0
AFEA S A 333 0.0 11.1 00| 556
218 A7 A A 296 22.2 185 148 149
AAR-FEA7]7] 26.7 133 89 156 355
(W=D AAQRE) 182 27.3 9.1 136| 318
AEAE 39.0 146 9.8 146 220
zA 125 125 125 250 375
D 71 FEFLRI, gRAFREd, dAAzgd, ZeNdn s, FFYAE
2y A}T%?J:“’V& 3
2) A% f{i““ﬁ 23, ‘/‘*HHZ}?%]—,&.*}’, 2005.5.
F8 ]9 A 5ExE71(%)
17] 1 4] 1194 V7]
AAE| An] | AAF | Av) [ AAF| v | AAF| A
A% | g | A% | g | A% 23 | A% | g3
A9 247 753 263 737 158 &2 263 737
Az 9 356 644, 385 615 280 720/ 373 627
e ] 55/ 94.2 71 929 67| 933 122 878

=q A7 -l 1000 - 1000 -~ 1000 -l 1000
;*{} by L 262 738 03] 997 06| 994 17 983
244 44 44| 956| 127, 873 132 868 274 726

F4TE+4 27 973] 207 793 195 805 05| 995

A 71 AFR 419 581 498, 502 250 750/ 409] 59.1

7+ gA7 A= 520 480 725/ 275 270 730 620/ 380
AFEHAE 71 A 36.8 63.2 419 58.1
&‘a%ﬂﬂﬂﬂz} 437 563 505 495 347 653] 338 662
AAREZ A7) 7] 634 366] 441 55.9 24.2 758 402 59.8
A5 2 RE 702 298 634 366] 723 2771 649 351
] 177 83| 136| 864 272 728 56| 944
F @ ‘87.1 ~'89.34(17]), ‘94. 3 ~'96.94(1 7)), '99. 3 ~0L7HM~D), '02. 3
4 olFAVZY)
AnsE e F7hs AAEFRLLEAFATIA AL tigE T} 2 AlFARG A 9
F2pel du|sha(gibsge] 5o g o]F o3
A8 gAY L, (AN ERA =AY, 7 %
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O e AFe) U AT T ANFAZ ABY Holge
BARNAES Al 28, AuRRE & dia) AReAY S

s Aoz yupg

- ol gEuEk HHFael U@ BE AFC] BE Fadl e
T o] ohet HoAx Rrel FEsel F Fad tulg 23
o2 B0 ARYoE U o] FoHEeS oH]

0 T F#EF/MIE BT MuTAL RAF F ade
- g5e) 221 Lo '99~01'dlell F7hel Arlolgo] oba = golgly] W
g0l AulFAe] Wage wrX Weky] W

CEEEIRRE
o FAH AAH MR 4y 2%

- A2 ANER R0 AR AT A dLos AN Fast
Be Aol e ARt e g 5 AATA
FgAGe] 2 Aol A ADH MHEA F=

S OlE o] TSl £3a91E dres Aol AAe) s

M BALAEY B2 5 2b 248 BE @4 B9
L Az aped sAeaees Sad0n 7 2183 9}% Hho] 2,
27, 7P, ITAY 5 A=YGel 7)uka An)2ibgde] g

ZAAL el AuER 0E ARE Bste] AR AuFEAA
% olo) e D8FE AF 5
O AMFA] e 71E] Fosh A4 An
- AEAY AR A ARG 55 5o FARALe
HlE) sl A2 AXEFTFA TS FHIAALS HFo] A}
%7}
- wep slEdeld asmth AxEddoln 2xe FaAel A
L aeiste] GDAEA Ao Bhe Aol Aol e

0

R =1
. B8 Jlqge) ATAREAN HFE dogenH FEEisl T
We 4o ddow Adsx Rat Q22 BE 2 AT 9
JEEdd APz AT F AS
FnAAEIY P TAE T4 (%)
1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
A4 (74 H) 503 | 594| 623] 680] 60.7] 537| 576] 585| 627| 637
3 u] (74 H)) 378| 375| 343| 276| 346| 41.2] 371] 358] 320 313
iﬁﬁﬁxw 29| 31| 34| 44| 47| s0| 53| 57| 53| 50
e dwed, HUAR
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Adelst BRHaclel 9% 0ANH 29g AA
= $5% A7MES et B

[0 1] MZgdaXs AN HEZFANE
Original Series and Seasonally Adjusted Series

Koy Mrrndoctiving Seder: WG TR 1P

ssepsxsndidd

i B ¥ LA Ty * Ty ¥ et o

it 4 g R ¥ £ i o o Hey “n wAE
ahd Tres o By

. s Sais o Gintstinady Adasted Sk

4 84
%% 23 (Multiplicative model) @ Y,= S,x TC,x I,
7P 28 (Additive modeD) :  ¥,= S+ TC+ 1

¥ E3AQ2<¢l [ = {(Qutlier, TD, HE, LY, Irr)
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(1 AR x=A¥H (Seasonal Adjustment Method: SA)

Al, A2 GA (Prior-Adjustment: PA)
APAZRA AR XRAE ] Al =24
utlier, TD(&.Y &), LY(SJ&3), HE(BHd &3}

O A=Y Hu

I
o

X-11-ARIAM X-12-ARIMA TRAMO/SEATS
IHLICH 0= Aol
OlsmzY olsm=y HEFEHY
ETER RegARIMA. RegARIMA
PA Al
L=fArAZHAF) V,= fAHHAZAHES
20 XY F-SH 2 JEHEE Tl Cty Je=E A XCH
Q-SAHE History+

[0 RegARIMA %23

O AMRZA ¥F X, : 29487, Hdad Eolx F
Y,= E/BiXit+Zt

[e)

2. Box-Jenkins®] ARIMA X3

k
=> ¢(B>¢(B,S)(1—B)"(l—BS)D(n—Zﬁ,,«X) = 6(B)O6(B)aq,

o714 a0 HFo] 0o]a EAkol ¢ ii.d white noise
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. Grapholl 9%t 2§ Ay

[0 29 e (Spectrum) ¥4

O FIIAE Ze 2942 F4: ABAZ0U2HYE), 8487 8)
Al A dan 22 A EA RegARIMA
ORI - O X X X
SA X O O X
IRR X @) O X
22} X O O O
F-% A% B1, D8.A D11

O LYad Hy % E¥1: Without TD, LP, E32: With TD1, LP>
671 8 YW (tdnolpyear) :
(#Monday - #Sunday), -+, (#Saturday - #Sunday)
171 2.4 ¥W <+ (tdlnolpyear) :
#(Monday, Tuesday, - ,Friday)-#(Saturday, Sunday)x<5/2

3.1 AdA} 2 Qae AFeY] g8 ¥y 24

O Cleveland®} Devlin(1980) AAAE AHEF7] k/12, L 85F3= 8¢
F71 0.348, 0.4329) 4] AHH

x AlEA - AAE

% Qd&Y : ALEZAAY, RegARIMA 3} 2HAEHY

[02 2] RIZYMAXLY BANY L HREF GO ABES

Spectrum of the Differenced Logged Original and Seasonally Adjusted Series

Kormea Manumcturirng Seres: WihOut TD & LP

Decibels
[¢]

—
i

'
!
AT ]
:"
.

—a0 - | | |
vi2 212 2 /12 512
Cycles/Month

i e SeEsOr@l Frequencies Trading Day Frequencies
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[O8 3] ME2MAeXI4=2 RegARIMA &iXt AHER : 281
= ggdai = 28

Spectrum of the RegARIMA Model Residuals

Koma Marufacturing Series: WittOut 7D & |P

Oacibels

—201 T ]
’ !
|
|
J
!

—30+

|
I
!
I
|
!
!
!
|
!

1
| |
| : |
! !

| |

Vvi2 /2 IR 412 912
Cycles/Morth

e e SoE50ME Froquencies = o Trading Dey Frequencies

[08 4] RIZAMAXI4=2 RegARIMA &t ABIERY : 282
=> QASUJA=E 28
Spectrum of the RegARIMA Model Residuals

Korea Marulacturing Seres: With TOI& LP

Decibels
—~20

!
l
|
!
|
|

—304

—d40+

|
!
i
1
|
i
|
|

T 1
vi2 o/ ¥ 412 12

Cycles/Morth
e smene - Seg3s0ra@l Frequencies - Trading Day Frequercies
™l 1LYy X% E o] A ARIMA AICC
0.0022 0.0041  17.12 AO87.AUG
(4.13)  (0.28)  <0.00> (-4.87) | HB1DO1L) 9526

() t-3t < > p-gt
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O X-12-ARIMAOAM AFH= ~HE-H 1Y

HAAL(G.0 : the differenced, transformed Prior Adjusted Data)
A-DZAAL(G.1 the differenced; transformed Seasonally Adjusted)
B35 2 2(G.2 the Modified Irregular)

- RegARIMA ZA}(the regARIMA model residuals)

% 2FEYREME T 89 ARE olF

v =

% FH FU)RT “6+” Bow FHol FoA

[O8 5] MIZAMAX 40 R ABEH

G.0 10*LOG (SPECTRUM) of the differenced, transformed Prior Adjusted Data

(Table B1l). Spectrum estimated from 1296.Jan to 2003.Dec.

R s B o L o 4
~9.671 * I ~-9.67

I s I

I S T

I s I
-~11.831 s I -11.83

I S I

I s I

I S I
~-13.991 S X -13.99

I S I

I S I

I s I
-16.16X S * I -16.16

X S * 5 * I

I s s s s I

I S S 5 S I
—-18.321 s 3 S s I -18.32

X s s S s I

I S S s 5 I

I s S ] S I
-20.481 S S k] S X -20.48

X S S 5 5 I

T 5 s s s I

X s s s s I
—-22.641 S S S s* 1 ~-22.64

I s* S S* *S* I

I *S* 8 s* S I

I *S* g* sS* *S* I
-24.801 S5 s> S* . 5+ *I -24.80

T e g g w g~ *v ST

1 - rgw g g G w ke *wrQY

T - 'Ll g r > grT . rgY
_26_961 » *GA S rGw *FSHTH *hAXST _26_95

I > rgar Grara * g AGETH  aenwST

1 - sgas Gashwrn  AgH NGET AR R A HERGT

I » wwgar Serkrrn rAGRA POHTH NN RN R AT
-29.121 > w g KGR R h R E e K EGHT AAGH TR R b A RG] ~26 .12

1 .- . regra *GR A R b e sk A GET EREEPE AR b u A *GT

1 - ArGa MGk e AR s A AR GRT & EAGHT IR kAN FST

J " m G W *S*"’"**'*‘S*T*** ‘*S*T"""’*SI
_31_291 L > rhoAGH Y ’S"’""*"’S*T*" WASHP A Ak ok kA AT -31.29

1 ww feag e e AG R A AR E R R RGN ARk RN RDHT R # > ek * ST

I mameas G P R R R R N L E T R TP s |

I A wrrs EaaGEE N PG e AR A F P ARG H TR AN R PR R GET N R R kR ST
33,45 kwmmraw > FEAGE A P R R Ry N L R R ey ~33.45

I e b e e e - LA S T *S****"*"'S*T*""*"*S‘T"****'*ST

I Awerrar Aw ArARGRE A KGR PN KN AR RGRT R b ek An RS Rk h ke * kN G]

1 I L Y Ry T R e R N T R SRR R
_35.611 ER R R A R E R R R R N A L E T it b i At Ry Ml S B TR (b L A 2 —35‘6L

T AWk AR A ANSE IR E AR AR AG APk ANGA I P K I AR A CHTE SN P AR K GHRT R s * b h ok * ]

I R R R T L T T O R L e R o e

Pr ok ke h kb ARG I kAR A R AN GG I IR RS ARG R I F kAN AP ARG AP I Ak AR A GHTR NN AR e GT
I S R R A I T T N A R AR T N s ~37.77

B e R s T B S b o e R o A R e b e A I O o e R e R R g
S=SEASONAL FREQUENCIES, T=TRADING DAY FREQUENCIES
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3.2. RegARIMA 23 H|2E 98 History B4

O (V1) didh 2y ARG vug 94zt SAZ

O AIC-FA% : RegARIMA 29| X% A% (Likelihood function)
AIC,= —2L,+ 2n, L: $=%F, n,= FHE B 5
AICC = —2L + 2np(—7‘:_—,r‘b‘p“;—1>

O Out-Of-Sample®) o|=9 2} Ap5$HSSFE : Sum of Squared Forecast Error)

M
A Z(Yﬁh—— Yt+hlt)27 M=ty T—h

t=t,
0 289 4%4 W

O AIC-EA%% History : AIC*? = AICT®'— AIC®® > 0
=> 2329 RegARIMA

[02 6] MIXSMAXISC AIC XH0] history: (281, 2&2)
Differences of the AICs

Korea Marutaciuring Series: WithOut TD & LP — Korea Manfaciuring Series: With TD1& LP

[

cr ;N o
s s s s L

T SIS et s S et B e B A A e e e e e e B e e

1993 1994 1086 1996 1997 1996 1990 2000 2001 002 2003 2004

Grid lines at Jaruary
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O Out-Of-Sample?] dZoat A5 : 8S50%,>0
SSiar—_ SShin

SSyi=
M 8Gn / (T=h—1o)

=> B¥2 A%

[O8 7] ML HIE2X XUH=E history: (281, 282)

Differences of the Sum of Squared Forecast Errors

Korea Marutaciurirg Series: WithOut TD & LP — Korea Manufaciuring Series: With TD1& LP

= RS

©C - W s OV OB

i
L

| AL MM S S Sted At S St IS S S e U B Eet MRS SN S St SR S S S Bt e S S LA B S S B N (et S S S et B S

19903 1954 1996 1996 1997 998 1998 2000 2001 200 200
Giid lines at January
legerd = Lead O1 soere lead 12
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V. Ad=A 43 g =3 d

BN

O AT & A= Az 23
O #HEA(idempotent) : A AMZAZR/E o ol Aot Afol7k glojor &

O Az AR A (Residual Seasonality) @ AZBZAA Do B3 Q20
Al A ol glofor &
O <A (Stability) @ AAIEE F7F AYsS of Ayt IA vbA A
golof g
¥ b ARA  F-BA, ARZAALY HF EEadle] 2H9EY
% AlAzZA Ay oAA 117 M-EAZE ol& EHTT Q-4

4.1. 9 Adady ¥3

[0 8] MEHMAX==2 e AHERel: D1

Seasonal Factors By Month

Korea Marufacturing Series: WithOut TD & LP

106 1
106 1
1.04 4
103 1
1021
1014
100
0.9
0.98 1 s
0.97 1 /\/\
0961
0.9 1
0.94 1
0.3

082 1
091 1 \/\/
0.90
T T T T T T T T T T T T T T
Jan Feb Mar Apr Mey Jun Jut Aug Sep Oct Nov Dec

Janary 1985 to  Decernber 2003

== Maan for the Morth
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4.2. AAAR AFE A% SAE history 4
0O ¢4 St vjed Aded 24z

O X FA: AA: HF AEaA(D10),
%' Unmodified SI B]&(D8), ‘’: Replacement SI H]-&(D9)

O Unmodified SI H]& gto] S23E 2= 4% Replacement SI B &
o= A
=> D9 gto] B AS, AdxA A7 A Ho|A £
o-#gTAY AA filtere] 2H o] FR(Findley®} Hood, 1999)
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Population distribution of Australia — 2001 Australian

Burean of
Siatistics

S+ Austalia's
3 Population = 19.9 million

90% of Australia's population
contained in 2.2% of the continent
== (mainly east and

south-west coasts)

Pepavon Cizmabubion
1 gy

Source: Regional Population Growth, Australia and New Zealand, ABS cat. no. 3218.0; Austratian Demographic Statistics,
ABS cat.no. 3101.0; 2003 Year Book, ABS cat. no. 1301.0.

A
Austyalian
Burcau of
Statistics

Aboriginal and Torres Strait Islander Population — 2001

StteTrrry idgenous popleg Proportonof Ausaten |+ FLCCELL Lo
indigenous (%!
New South Wales 134, 28.4 2.4
Vigtoria 278 61 0.6
Queensland 125.9 .21.5 3.
South Australia 25. 5.4 1.7]
Western Australia 65.9 14.4 3.
Tasmania 17.4 X 3.7
Northern Territory 56:9 124 288
Australian Capital Territory ; 3.9 X 1.2]
Australia 458.9 100.¢ 2.4

Source: Australian Demographic Statistics, ABS cat. no. 3101.0
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Australia is a culturally diverse nation

4

Australian
Burean of

Statistics

% born overseas

Australian population born overseas

25

20

15

B other
B Asia
Europe

1993 2001

Source: Migration, Australia, ABS cat. no. 3412.0.

Australia's population growth rate is below the

world average

alian
Buareau of
Slatistics

Japan

UK

China
Canada

New Zealand
USA
WORLD

Hong Kong

Rate of population growth — 1995-2000

growth rate (%)

2.5

Source: United Nations Population Division: ‘World Population Prospects Population Database
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Our fertility rate is below replacement level and still
declining

Total and projected fertility rate — 1921-2008

] Baby boom
35 _1

increasing access to
oral contraceplives

Increasing tabour force

25
participation among women
E 20 D vt RSOOSR SPRUOUTRR SRR
]

15 \—‘«

1 Replacement leve!

1 ﬂ Projected
rate

o5

921 928 1935 1942 1949 1956 1963 1970 worr 1984 1991 1998 2005

pooo

Source: Births, Australia 2002, ABS cat. no. 3301.0; Population Projections, 1999 lo 2101,
ABS cat. no. 3222.0, Series B.

, v
Australia's fertility rate is below the world average | Asstaliza
Australia 1.7 but Korea, at 1.2 births per woman, is even lower Statistics

Fertility rate of selected countries — 20002005

Hong Kong
Italy

Japan
Canada

UK
 China
Australia
Usa

NZ

World

0 0.5 1 1.5 2 .25 3
births per woman

Seurce: Births, Australia, 2002 (ABS tal. no. 3301.0)
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30 years ago, Australia's population was young Agstoalian |

Bureay of
Statistics

Population age structure — 1971
100+
90
80
70
60
50
40
30
20
10

WWI and Spanish flu
1920s baby boom

Depression

Post WWIi Baby boom

Baby boom echo

; 0 g —
200 150 100 50 0 0 50 200

Males (000s) Females (000s)

Source: Population Projections, 1999 to 2101, ABS cat. no. 3222.0.

Australia's population is ageing. . .

yaian
Burean of
Statistics

Population age structure — 1971, 2004

100+ F )
#2004

Population = 19.9 million W 1971

Growth rate = 1.2%
TFR=1.71

90
80

200 150 100 50 0 0 N 150 200 |

- Males (000s) Females (000s)

Source: Population Projections, 2002 to 2101, ABS cat. no. 3222.0.
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. . . and will continue to age in the future Austrafian

lisaman of
Biatistics

Projected age structure — 2054

100+
Population = 24.3 million

Growth rate = 1%
TFR=1.75

90

80

70

60

50

§ 40

30

20

200 150 100 50 0 (o~ "s0 100 150 200}

Males (000s) Females (000s)

Source: Population Projections, 1999 to 2101, ABS cat.no. 3222.0.

Women are having babies later in life Astralian

Burems of
Batistics

Median age of mothers at birth of child Age {years)

30
29
|- 28
-27

- 26

T T T T T T T T A e T T e T T T e 28
1922 1932 1942 1952 1962 1872 1982 1992 2002 *

Year @

Source: Births, Australia 2002, ABS cat. no. 3301.0.
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Families are changing

Projected family types — 1996-2021 %
r 60
couple families with children
- 50 couple families without

children
- one-parent famifies
— - I 40 e

-
i o o
I 20
emEmmemRBNRERm S . ————— [ ] o
T T T T T T 10 w @
1996 2001 2006 2011 2016 2021

Year

Source: Household and Family Projections, 1996-2021, ABS cat. no. 3236.0.

The current health status of Australians Australiz

Statistics
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A
Australians are among the most long-lived in the world | Asstratian

Bureas of
Females Australia= 82.6 Korea = 80.4 years (circa 2002)

Statistics

Estimated life expectancy of those born in 2001 — selected countries

New Zealand

Males

c i
anada B Females

Australia
Sweden &

Switzerland §

Japan §

65 70 75 80 85 90
Age (years)

Source: OECD, Society at a glance: OECD social indicators, 2002.

Australians are living longer Agstralian
Burcau of

Statistics

Life expectancy at birth — 1900-2002 Life expectancy at birth — 1999-2001:
Indigenous and total Australian
poputations
In 2002:
%

%s 83 years
' 77 years

Age (years)
90

40

1900 1920 1940 1960 1980 2000
1910 1930 1950 1970 1990 Male Female

Year of birth

Source: Deaths, Australia, ABS cat, no. 3302.0, The Health and Welfare of Australia's Aboriginal and Torres Strait Islander
Peoples, ABS cat. no. 4704.0.
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People are less likely to die from infectious disease
and heart disease than in the past

Leading causes of death — 1907-1999

rate”

800 i
Infectious

700 . diseases
Circulafory

600 diseases

500- Cancers

400
300

200

100

g
%%*M
e
S,

o

1907 1921 1935 1949 1963 1977 1991
1914 1928- 1942 1956 1970 1984 1998

*Standardised rate per 100,000 population

Source: AHW, Australian long term trends in mortality (1999)

Bustratian
Bureast of
Statistics

Australians’ heélth - major risk factors

Obese/Overweight (BMI > 25.0) Little or no exercise

1989-90 1995 2001 ¢ 1989-90 1995 2001
% Risky alcohol consumption % Current Smokers
40 40
30 - 304-

- ¢ : o
1989-90 1995 1989-90 1995 2001
W Males 55 Females B Males E Females

Source: National Health Suvery, 2001, ABS cat. no. 4364.0
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Indigenous health

At

valian
Burean of
Statistics

| Social Conditions |

| Health Outcomes |

Higher assault rates

Higher proportion of suicide
deaths .
+suicide accounting for 5% Indigenous
deaths in 2001, compared with 2% of
non-indigenous deaths

Cardiovascular disease
+affects indigenous Australians
at younger ages than non-indigenous
Lower life expectancy

~around 20 years below the total
Australian population

Greater instance of diabetes
*3 times more likely than non-Indigenous

Source: National Health Suvery: Aboriginal and Torres Strait Islander resulls, Australia 2001, ABS cat, no. 4715.0.

Education in Australia

y i
Austyatian
Buremd of
Statistics
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Australian students perform well Austratian
internationally in literacy and numeracy

Burean of
Statistics

Results from the Programme for International Student Assessment of 15 year
old students — 2000

USA
Japan P
UK £

Korea
. M Reading fiteracy
Australia Mathematical literacy
New Zealand g
Canada

Finland #
OECD

400

Source: Lokan, J., Greenwood, L. and Cresswell, J. How Literate are Australia’s Students? 2001,

Since the mid-1980s, Australian students have hecome more|
likely to complete the highest year of school

Aus an
Burean of
Statistics

Apparent retention rate from Year 7/8 to Year 12

T T L T

T
1987 1989
1988

(— T T T T L

1991 1993 1995 1997 1999 2001

1990 1992 1994 1996 1998 2000 2002
Year

T
1985
1986

Source: ABS 1985-2002 National Schools Statistics Collection.
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Australians are more likely to have non-school
qualifications than in the past

fiske
Austratian
Bureau of

Statistics

Proportion of the population aged 15 years and over
with non-school qualifications

Males Females

%
r70

7 T T T
1986 1991 1996 2001

Source: ABS 1986-2001 Censuses of Population and Housing,

Differences in educational attainment between men and
women are smaller for younger Australians than for older

Australians
o Australians with non-schoo! qualifications — 2001
o
70
804  eemesemmeeal
s -
4 Sl .
50 O, e
m"f R ., -
5 ’”'w»\‘

40-] j{;' .

r,’ R — "

4
30 F
#
/
20-] 7
7
10 T T T 7 T T T
15-19 20-24 25-34 35-44 45-54 55-64 65+
Age group (years)

Male

Female

Source: ABS 2001 Census of Poputation and Housing.
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Work

Statistics

As a result of more women working, labour force Aus
participation has increased Stafistics

Labour force participation rate

Males

e o et e Females
- 50 =

o e e
—’/
-
e
T

- 40

e T e e 30
1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003

As at August

Source: ABS Labour Force Surveys.
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Women's employment patterns are more
varied than men's across the life cycle

Labour force participation rates

% Females
100

40 -
20 4
0 +—r———r—r—— H—
15-19 25-29 35-39 45-49 55-59 1619 2520 35-39 46-49 5559

Age group (years) Age group (years)

Source: ABS Labour Force Surveys.

The unemployment rate has slowly declined Avstelian
ESUCan ¢

since the early 1990s Statistics

Selected measures of labour underutilisation

" Unemployment rate Extended labour force
_— underutiisation rate %
o (J

r25

- Long-term unemployment
) rate - :

LML LA A A A e [ s A B B s B B 2 e e i

1966 1970 1974 1978 1982 1986 1990 1994 1998 2002

Source: ABS Labour Force Surveys.
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Part-time employment in Australia is increasing

Awstratian
Basreay of
Statistics

4

Percentage change in people employed % change
200
— = People employed full-time - People employed part-time
o - 150
o - - 100
o ’
o 50
L
- ’f”~_\“~-~~’/’____,~
= T T T T T e T T T T 1 0
1983 1985 1987 1989 1991 1993 1995 1997 1999 200t 2003

Source: ABS Labour Force Surveys.

The industries employing Australians
' have changed over time

Australian

Bareau of
Btatistics

Change in the number of employees — 1985 and 2003

Property and business services
Accommodation, cafes and restaurants
Cultural and recreational services
Persanal and other services

Retail trade

Wholesale trade

Manufacturing

Mining

-50 150

Change (%)

200

Source: ABS Labour Force Surveys.
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Australia has a comparatively small wage gap Austealian
between men's and women's earnings

Burea of
Satistics

The wage gap across selected countries — 1997-2000

Sweden

ustralia |-

New Zealand
United Kingdom
USA

Canada

Japan-|

Korea

0 10 20 30 40 50
%
The "wage gap” is defined as the difference between men's and women's median eamings,
as a proportion of men’s median earnings (OECD, 2002)

Source: OECD online data underying Sociefy at a Glance: OECD Indicators.

Women still perform a greater proportion of
domestic tasks and child care than men

Agstralian
Bureau of

Participation in domestic tasks and child care by men and women — 1997

Males Females

Domestic
Participation rate % 76 93
Average time spent l minslday| 124 191
Child care ]
Participation rate % 19 31
Average me spent | mins/day 84 147

- T

Source: ABS 1997 Time Use Survey.
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Income

Statistics

Gross Domestic Product and national income
have increased steadily over the 1990s

o
Austratian

Burean of
Statistics

Real Gross Domestic Product per capita and real net national
disposable income per capita*

$000
~40

- 35
GDP per capita

Real net national
Lag disposable
income per
capita

.... - 25

20

i T T T
1999 2001 2003

Financial year ending

T T T T T
1993 1995 1897

*Reference year 20012002,

Source: Australian System of National Accounts
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National wealth has grown during the 1990s Aﬂﬁmimn

Bareau of
Statisties

Real national net worth per capita*

$000
- 147
- 146
- 145

I 143
142
- 141
| 140
- 139

T

T T T T g T
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Financial year ending

*Reference year 2000-01

Source: Australian System of National Accounts

Inflation levels have remained relatively stable fustraliag

Statistics

Consumer Price Index, annual percentage change
% change

0 I T T i T T i T T 7 T
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Financial year ending

Source: Consumer Price Index, Australia (ABS cat. no. 6401.0).
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Income varies by household type

Australian

Bureau of
Statistics

900 1200 1500 1800 2100 2400
Weekly household income ($)

Income distributions for selected family households — 20002001

Couple only household, reference
person aged under 35 years

Couple with dependent
children household

Lone parent with dependent
children household

% Income distributions for selected older person households — 20002001

50

A e

0

300

00

900

1200 1500 1800 2100 2400

Weekdy household income ()

Couple household, reference
person aged 65 years +

Lone person household, reference
person aged 68 years +

Source: ABS 2000-2001 Survey of income and Housing Costs.

Housing

y;

Australian
Bureau of
Statistics
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A

The majority of Australian dwellings Australizn
HArCan !
are separate houses Statistics

Distribution of dwelling types — 2001

f Separale house Flat, unit or Semi-detached, row Other
| "] apartment terrace or townhouse
}

Source: 2001 Census of Population and Housing

};

Australia has a relatively high rate Avstralian
of home ownership Statistics
Proportion of dwellings in selected countries that are
% owner-occupied — 1998-2002
80

0-
Australia| United Kingdom  USA New Zealand  Canada France Netherlands

Source: ABS 2001 Census of Population and Housing; Office of the Deputy Prime Minister {UK) housing statistics for the European Union; U.S.
Census Bureau 2002 Housing Vacancy Survey; Statistics Canada 200t Census; New Zealand 2001 Census.
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Housing is more affordable for some Australians than

for others

Austrakian

Bureau of
Statistics

Mean weekly housing costs by

AUDS income quintile — 1999

250

351

30-
200
150
20

100 15-

50-| e

Lowest Third Highest
Second Fourth

fncome quintite

Lowest Second Third
Income quintile

Mean housing costs as a proportion
% of income by income quintile — 1999

Fourth  Highest

Source: Australian Housing Survey: Housing Characteristics, Costs and Conditions, 1999 (ABS cat, no. 4182.0).

Where to find more information...

i

Australian
Bureau of

Statistics

Publications:
Australian Social Trends
* Pri g i ion on contemporary social

issues and areas of public policy concem.

« Describes Australian society and how itis
changing over time.

eincludes a set of over 300 key sacial indicators.

Year Book
* Comprehensive and detailed statistical overview
of various aspects of the economy and social
conditions in Australia together with administrative
and fegistative background. '

Australian Economic indicators
* A monthly overview of major economic indicators and
of current and emerging economic issues in
Australia.

Measuring Australia's Progress
*This publication is intended to help
Australians address the question, "Has life
in Australia improved, especially during
the past decade”:

Other publications

*Regular publications released by the ABS
concerning a wide range of economic and
social indicators.

Web site info:

http:/fwww.abs.gov.au
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'Life in Australia: An Overview'.
Saturday Seminar
09:30 am to 10-30 am
21 May 2005

Presenter
Horst Posselt

Mr. Horst Posselt who is here from the Australian Bureau of Statistics will
be giving the first of three Saturday seminar presentations this Saturday
morning at 10am in the Level 14 Auditorium.

Horst is visiting us here at the KNSO for a three month period to share
knowledge and expertise relating to the development of social statistics.
Horst has more than 20 years experience as a social statistician with the
Bureau and is currently Director. of Family and Community Statistics.

In this first presentation Horst will draw on a range of official statistics to
give a descriptive account of Life in Australia? Some comparative data for
Korea will also be presented during his talk.

The two further presentations he plans to present are currently scheduled
for the 4 June and 18 June. In the second seminar he will describe the
ABS system of social statistics while in the third seminar he aims to
describe the work of Family and Community Statistics Section for which
he is responsible. Further notices for these two seminars will be sent out
closer to the time.
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2K =2t JI Xl dl

Trend of The CEIl and the CPI Differences ]

I —e— change in CPl —=— CEI

SN =2 DI K== 2 -
- CPI & lagged CEl

Corr Z-stat corr Z-stat

-0.45 -4.05 lag13 0.15 1.17

-0.44 -3.88 lag14 0.21 1.63

-0.45 -3.92 lag15 0.28 2.13

lag3 -0.45 -3.91 lag16 0.32 2.41

lag4 -0.45 -3.96 lag17 0.29 2.15

lags -0.43 -3.64 lag18 031 . 231

lag6 -0.37 -3.08 lag19 0.36 2.66

lag7 -0.33 -2.85 lag20 ) 0.35 2.57

lag8 -0.25 -1.97 lag21 0.33 2.38

lag9 -0.13 -1.05 lag22 0.26 1.88

] 1lag10 -0.05  -0.38 lag23 0.14 1.00

lag11 0.00 0.01 ‘lag24 -0.02 -0.13
lag12 0.09: 0.68 '

!
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Time Series Model

Forecast plot for CPRIAD Using Timeseries model

Principal Component Model

Forecast plot for CPIAD using PCA Model

CPIAD

-0t
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before 9/11between after Iraq w
Germany -0.09 0.42 0.39
Greece 0.46 0.58 0.11
Spain 0.59 0.12 0.35
France -0.13 0.81 0.21
Netherland 0.64 0.76 0.36
UK -0.18 0.60 0.14
Japan 0.45 0.58 0.23
Korea 0.50 0.86 0.11.
Taiwan 0.70 0.54  0.19
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Australian

reau of
Statistics

THE ABS SYSTEM OF SOCIAL STATISTICS

An Overview of ABS Pepulation Statistics
and Population Surveys

4 June 2005

Horst Posselt

Australian
Statistics

ABS Role in Social Statistics

* ABS has the leading role as the national statistical agency (eg
data collection, analysis, reporting, coordination)

* Aim to promote and encourage informed decision making,
research and discussion on social issues by governments and the
community by providing a quality statistical service.

* Other agencies also have important roles (eg AIHW)
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Australian
Bureau of
Statistics

Aims of Population Statistics Program

In broad terms, the aims are to:

» provide the statistics required to monitor the wellbeing of
Australians, with particular reference to important sub-groups;

and

= support the development, formulation and evaluation of
policies and programs of key government agencies

For example:
* Family and community
* Health
» Employment and Education

Australian
Statistics

We try to answer some fundamental questions

Is life getting better or worse?
What factors affect people's wellbeing and how?
What groups in society are at risk of disadvantage?

Do we have a civil society in terms of the responses which
society makes to those less well off?

Are those responses effective?
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We try to inform key social issues, such as

- Population ageing

. Popularity of marriage and divorce, family cohesion
« Unemployment

- Poverty

- Crime rates

» Prevalence of various health problems

- Homelessness

+ Levels of literacy among disadvantaged groups

v
Australian

1} Bureau
Statistics

What is the task of the ABS statistician?

Goal - inform the democratic process
- support informed decision making
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Australi

lmn{??l

o ABS Strategies for Developing
& Integrating Social Statistics

®  Conceptual frameworks

¥ Statistical standards (eg data items, classifications, methods etc)
® Conduct collections to meet identified needs

" Information Development Plans

® Advancing the National Statistical Service initiative

®  Annual review of strategic directions statements

® Close working relations with external stakeholders

® Analysis of and access to data

Australi
Bnre:m:::lfl
Statistics

Task of the statistician

Goal - inform the democratic process
- support informed decision making
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Australian

Bureau of
Statistics

Who needs and wants data?

sParliament

*Government
Commonwealth
States / Territories
Local government

*Non Government
Peak organisations
Academic / research
Businesses
Non-government organisations
Media
Individuals and students

Australian
Bureauw of

S DECIDING WHAT TO MEASURE
Need to build some conceptual frameworks

» 'Map' the conceptual terrain surrounding a topic of interest.

= Define the scope of inquiry, delineate important concepts, and
organise them into a logical structure.

= Used as tools to support statistical measurement, data analysis
and analytical commentary.

» An agreed way of thinking about a topic and thus
valuable in promoting standards, consistency and
comparability across data collections.

» Used to assess coverage of statistical programs.
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Bureau of
Statistics

Measuring Wellbeing (4160.0)

'Frameworks for Australian Social Statistics'

*» a handbook of concepts and frameworks
= identifies 9 areas of social concern
» focuses on people and social issues

» seeks precision, clarity and objectivity
when defining terms and concepts
for measurement

y
Australian
Bureau of
Statistics

Measuring Wellbeing (cont'd)

Maps out overall system and for each area of social
concern

= defines key terms

» relevance to individual and societal wellbeing
= key social issues

» important population groups

» statistical frameworks

» measurement issues

» classification systems

» key data sources
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Australian
Bureau of
Statistics

Let's think about ’Individual wellbeing’

What is most important to your personal wellbeing?

-Being healthy

-A j ob to provide income & a sense of self worth
-Su fficient command over economic resources
-Personal dev elopment through education
-Shelter and security through housing

-Access to services and facilities

(5%
Australian
Bureau of
Statistics

- Individual wellbeing (cont'd)

Would you think of these?
- Personal safety and protection from crime
- Pursuit of culturefleisure activities
- Satisfactory physical environment
- Social contacts and relatiohships
- Sense of purpose and meaning in life

- Respect for individual rights and freedoms
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Australian
Bureau of
Statistics

Establishing areas of concern
Relationship between individual and societal wellbeing

| Aveas of concem

Support and nurture through family and community Family and community

Freedom from disability and illness Health

Realisation of personal potential through education Education and training

Satisfying and rewarding wark both economic & non-economic | Work

Command over economic resources, enabling consumption Economic resources
Shelter, security and privacy, through housing ) Housing
Personal safety and protection from crime Crime and justice
Time for and access to cultural and leisure activities Culture and leisure
(2%

Australian

Bureau of

Statistics

Areas of social concern

-Population -Economic resources

-Family and community -Housing

-Health -Crime & justice
-Education & training -Culture & leisure
-Work

—-295 —



Australian
Statistics

Population groups

Children and Youth
Indigenous people
Women

Retired people
Long-term unemployed
Low income families
Older people

Overseas born

Persons with disabilities

Lone parents.

A FRAMEWORK FOR MEASURING WELLBEING

Areas of concern Wellbeing Population groups
Population y Males/females
Family and community Individual wellbeing indigenous people
Health Children/youth
Education and training Elderly people
Work < B

" Long -term unemployed

Economic resources Low Income families

Housing Households in rental housing

Crime-and justice Societal wellbeing Communties in selected

Culture and leisure localities
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Matrix - Areas of social concern
x Population groups

Australian
Statistics

@J

How do individuals relate to society?

Where do individuals fit within society?

How do they interact with other members
and entities in society?

What is the nature of the interactions?

How do these interactions affect
wellbeing?
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COMMUNITIES IN THE SOCIAL ENVIRONMENT

: w|dercommunity o
(formaly -

€.g. government, labour market, -\
corporate charitable organlsanons churches

Widér co'mm,llmvity
(informal) -
e.g:, hobby groups; neighbours,
networks, colleagues’ -

£.g:, immediate family,
extended family, friends

Statistics

Social transactions ........

Ex changes between individuals and others in society
« involve providers and receivers
» can change personal and societal wellbeing

- many types of exchanges in each area of concern

- key role of the market place (exchange of goods and
services)

- embodied in social contracts with government
(payment of taxes, receipt of services)
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Australian
Bureau of
Statistics

Social transactions model

Care and nurture of children and family

Assisting family members

Assisting friends

Birth/extended family

Employment

Friends

-

Individual

f Socialising, gaining skills

Labour market

Using government services,

Community groups

roads, hospitals, schools

Production and consumption

Government

Marketplace

A FRAMEWORK FOR MEASURING WELLBEING

Areas of concern Wellbeing

Population

Family and community individual wellbeing
Health

Education and training

Work transactions
Economic resources

Housing
Crime and justice Societal wellbeing

Culture and leisure

Population groups
Males/females
Indigenous people
Children/youth
Elderly people
Long -term unemployed
Low Income families
Households in rental housing

Communties in selected
localities
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Australian
Bureau of
Statistics

A few more things to consider.....

- What summary measures might we use?
* e.g. social indicators

- What should we be counting for our topic of
interest? i.e. counting units

- How should we approach our more
in-depth analysis?

« What data sources are available?

[@5]
Australian
Bureau of
Statistics

Social indicators

- movement initiated by OECD in 1970s
.- comparative statistical measure

- reflect on particular social idea
- summary in nature
- able to be disaggregated

. available as time series
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(8%
Australian
Bureau of
Statistics
Counting units
An important measurement issue is identifying the
'best’ counting unit for the topic of interest
. Person
» Income unit
- Family
- Household
- Dwelling
. Others?
(@
Australian
Bureau of
Statistics

Task of the statistician

Goal - inform the democratic process
- support informed decision making

' Collect statistics -
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Australian
Bureau of
l Statistics ’

Social statistics: data sources

- Censuses of Population and Housing
« Household surveys

* Monthly population survey

»  Special Social Surveys
- Administrative by-product

- Censuses and surveys of institutions

- Employer surveys

Australian
Burean of
Statistics

Features of data collection

* Meet interests of users (key clients)

» Promote relatability of different data sets
— Representative samples

— Use standard question modules

Use standard counting units

Use standard classifications

Promote use of ABS standards in
non-ABS national statistical collections

Use highly trained interviewers

1
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Statistics
Data Quality
Preparing statistics is a complex activity: ali stages are error prone
» Data collection
— Standard instruments and procedures
— Test questionnaires and field operations
» Data compilation
— Quality control in coding etc
— Input and output editing
*Data analysis and disseminaton:
— Data confrontation studies
— Highlight data limitations
(sampling and non-sampling errors)
- Extensive metadata
i
Sitisis ABS SOCIAL SURVEYS

993,1998, 2003
995,201, 2005
sy

: Monthly

2000

‘| 1992, 1997, 2006
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ABS SOCIAL SURVEYS contin..
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Task of the statistician

Goal - inform the democratic process
- support informed decision making

Australian
Bureau of
Statistics

Social analysis

. Tumning data into information

- relevant to current social issues
- explaining and interpreting

+ exploring relationships

+ comparing and contrasting

establishing what is significant
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Bureau of
Statistics

Dissemination of ABS social statistics

* From each collection
~Publications (summary of findings)
~Special requests

» For Special Social Surveys
- Confidentialised Unit Record Files
- Data cubes

= Social Reports

» Research papers

Australian
Bureau of
i Statistics I

AUSTRALIAN SOCIAL TRENDS

» annual flagship report drawing together information from
many sources to describe social conditions and how they
are changing over time.

= organised by areas of concern
» social indicators (300+) in summary tables
» articles on topical issues (32)

= designed for wide readership
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Australian
reau of
Statistics

Access to social statistics

» General community

» Public good obligation
» Publications (paper and website)
* Free to public libraries
» and at discounted prices to schools

* Major users
» Fee for service

» Key clients\universities
» ABS@, Confidentised Unit Record Files
= Qut-posted officers

Work streams in PSG

Family & community
NSC

Living conditions
NSC

Aboriginal & Torres

Strait Islander
Statistics

NSC

Indigenous and
General

Social Surveys, HSC

Household Economic
Resource Surveys
HSC

Labour market
NSC

Demography
N§SC

Labour Household
Surveys
NSC

Labour Employer
Surveys HSC

Health & Vitals
HSC

Small Area
Population Unit

Health & disability
NSC

Education & training
NSC

Crime & Justice
NSC

Special Social
Surveys, HSC

Education, training
and families Surveys

Lengitudinal Survey
of Australian
Children HSC

Data management,
Dissemination and
Survey Support

Integrated Systems
for Household
Surveys

Population Statistics
Standards

Population Survey
Operations

Survey Research and
Effectiveness

Within PSG

Social Analysis and
Reporting

Culture & recreation
NSC

Ageing NSC

Children & Youth
NSC

Outside PSG

Census

Geography
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Statistics

Questions?
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aua A8, YR0N B SRS, YTEIe VHA
U A - ALOIL, ASHHIAN T DES. GIAIL ¥

AABO0I S HIR. B2 22T 0lA HIF, &
MEHNE 221 Hi8. AFEH LR b8, 2
3 AAT JNYT HiE. D82 AN His. 22

HERKNHZ(DS, &, 8. RALH). BAYE M
D EE= X HMYHAST. AP0 W 2AB,

% ool X AV H2AB. MGELE, DEwy 22X | NPAPEA
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28 5) SEg Rawn WS 192 CASH OX. AE | GHO K8 B
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OIS, 2420 Q8 DIXX PaLIt

. YREHM Ao@ OidLICH

L AAZHE SR GBLICH

L OIS E S0 AWE 0IFLICH

. 2 ®(Backache)0f I YR DIBUICH

L OIMAE % 5 D280 aug 0YUUICH

. & X{upper limbs)2 KMol QY DIHLICH

O
0
ol
O
Off, ¥ %(Stomach ache)ly ¥ && DIBLILY,
o
o,
o

+ B Xlllower limbs)2 REKY S& & DlALICH

2

-1 1 - R Bl
AR Y| 0IBUCH

Ha(injury)Oll FarE 0ILICH

AEYAH AU DALICH
. Ha 0 Z(overall fatigue) O & & OIYLICH
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a ZARY () ERNY AIYE RPN, YT, NE 5)
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2000

oL

CABSERREY RY

2. TR NBORRED B

3.

4. 3w

5. MK & & POH(sexual attention)

6. ABXW

7.2H MW

B. 1% . AT AW

9. HOHQ W

10. SHHX U

oI

022 NY

s 4
Xl X}O} &t 2
National Survey CIER | wmza | eoaismac |- mEm2zDe 2w B
on Working 34 4_054g “(x,g) §Ars§='_=';7n - QIZAIAR & BAIS @
Conditions . B BRI _azANBiAY 225 H
(@21 xn 2)
, THRNAe o
&4 Survey on - 2283, 22Xy
B | quality of life e | eozom | wIEA ig%mw - 3S % A2I0f K
P ! in the workplace "- - 229 XX 0ISY
~ S ENrEL
Sanish Work ~§Z§%‘m§§iafaaes. Mol
Environment s | i2ozew | @mEM | =@sgwad)n | 200 AT
Cohort Study -2 BA AN, 2O BY ER)
DIZRE MY | - ATAY. YRY, YR
812 | Quality of Work life 28 | 27858 | WEEM |® 2 o P ®|-22d, 4D A2=H
. (NIOSH) - gRRE/ASHA, B
Lﬂé Permanent vgas
2 | uaiity of Lite e | 185008 | SEEAN | Easw= - 2EEAN AVHE B
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’ TAE AmLs -
TNO Work
g | TNO work -ged HuN g
‘= | Situation Survey A 40008 | SEEM | sEmployment | xxg1n” s e
(TAS) | - 222H
¥ 1, BEIAJ I NE A2 N TAEA BRINY
2N 2:RY o: ou " Leui i ys/index.htm )
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I.9W 7

ABAE ) Masking7]'HE o) H &30 7t 2

O EAol4AY 8F ¢ Micro AR Uig 87 HF

O FARARZZIR AF : FEAY dE HPYRE dg
- Wl 73
- BREHA 42 FHAL FF A HEx AW

> MEAEE AFeE, AN v =2HA &3, A5 T FAH

o] M EE AT
(x) MEAF ¥ExZE F3(Duncan, et. al (1993))
Z(identity disclosure)

O 2¥dx
@ & =% (attribute disclosure)
@ F

e Y

(inferential disclosure)

(*) Tabular data(Macro data)®] =&

@ small counts — A A

@ case of predominance — (n,k)3 2

offl

3 derivation.

on.da 3

O 19703 e ARE BEdE Yo dg 43 7Y 477t AF
O 1980 FHHYH 2@ d7EAUt IR

O AA 1F AN2F F FAZAANEL oHT 7PE AL dARE
Masking3to] o] €A oA A8E A|F
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Hd R 3E 4y

2. TAY F7A ©BE EF

2.1 Macro SAA=

@ AF/u ¥

- cell suppression
-BFTEWA

@ perturbation 7}¥H3

- output perturbation : rounding,

random pertubation

: micro TAY H{d= YHF FE

- data perturbation

2.2 Micro SA4AX=

@ A5 i(data reduction)
- 9] 3} (anonymisation)
- ¥ ¥ (sampling)
- 239 3718 A
- ARARE F4
- Top coding® Bottom coding
- &9 ®& ZF7)(suppression)

@ AW A ¥ (data modification)
- 919) perturbation
- A8 W 3 (data swapping)
- micro-aggregation
- B A perturbation
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3. A5 gH & EF

3.1 °o]At% wWS(discrete variable)
- AR w8 (data swapping)
- coding approach

3.2 943 W< (continuous variable)
- micro-aggregation
rounding
interval data
- Top coding® Bottom coding
- 9 9] perturbation : additive noise, multiplicative noise
- synthetic method

'

V. A4 4

1. o]4Hd
7}. Coding Approach - Tore Dalenius (1977)

- ol BB o2 883 $BE ¥ (Randomized Response Model)d Z-8)

1, if the unit i has the sensitive characteristic (HIV)
0, otherwise
Generate Noise € = {0, 1} , xi, el ~ iid

<Masking *{ 1>

¥i= (xi*Teidmod 2 >

- — o ol
o — — ofs.

- o - ol8,

<Masking I 2>

1, if x=e
Y, = .

0, otherwise
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- o — o 8.
- o o —[8

> y=xe+(1-x)1-e)

Estimation of mean and variance (‘8§ 2)

Let 7~ = Pr(Xi =1, P = Pr( €& =1)
A=P(y,=D=mp+(1-7)1-p)=>10-p)+2p-Dx

T2 +(p-D) |
A:L._.,———_—.—_—-— ¢__
g 2p-1 ., PF3 (by MLE)
E@=p2=li L.n

2p—-1 2p-1ln

p-1 1
= + 1-+Qp-Drxl==n
i3, A= P+ @p=ha]

E-H 37 H(unbiased estimator)

Wamer's Variance Formula (1965)

. _7(-7)_ p(l-p
V(rz) " +(1_2p)2

(*) AEAFA eo] AT &Epe FRE A AT

(*) & WS o]’do] coding approach}J ol ]3] masking
g 571 E b o] Aol W 3FEY T8 A% I A= desith

1}, Data Swapping — Tore Dalenius(1979)

-y R3S =S AAsk A g A ARAM HY e AR
agshE
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b

Unit No Race Hisp Sex Ages Income HIv
1 W H M 45 58,000 Y
2 B N F 52 55,000 N
3 \' N F 28 40,000 N
4 W N F 60 30,000 N
5 w H M 33 45,000 N
6 B N M 47 55,000 N

= B39 2L EAV fouv, 3RdAE 92
%, 433 HIV, $43 HIVY Z38AE 890

- FEY 2FF oW 54 25 A9 471 4% 2T W, AF £FE

e A 7S A AT
(¢l) Marital Status

Never Married
Married, Spouse Present

Married, Spouse Absent, ] Married
Separated

Widowed ] Marmied Previously
Divorced

Other

2. 9459 Ay

7}. Rounding.

B4 x=¢gB+r = %@
q714M q & %, B £ W&, = UuA

Suppose B = 10
r=0,1, 2, . . . . , 9 (with equal frequcncies)

<Unrounded>
E()=SrP(r)= %(o eor@-n= 2t
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E(r) = grzP(r) _(B-DH@B-1)

6
B* -1
V(r)=
(r) T
@ Conventional Rounding
B
r = 7 °d r=B, 29 r=0

7} re] BXE unifomo]x, R(r): ro w
<CASE 1> B : &%

E[R(r)]= B-P[R(r) = B]+0-P[R(r) = 0]=

o | by

2

VIR(r)] = %

S Fd 12 FYPHH, BA: ¢ 3wAE A JEd

<CASE 2> B : &%

E[R(r)]= BP[R(r) = B]+ OP[R(r) = 0] = %‘_1
B -1
VIR(H]= —
D> FF : FYG, £ : A3 39 A JEING

@ SunrUnbiased Rounding Rule

- Round B/2 to B and 0 with prob %. 1 9] Conventional rounding rule¥} 3%

l+(£—1

) _ B+1
.2 2 7 _B-1 —o1=27%1
P[R(r)= B]= = =7 > P[R(r)=0] Y
E[R(r)] =22 VIR =2

- W2 unrounded®} L, B4k 38



® Zerorestricted 50/50 Rounding Rule

- 08 A93la, UrA 1 &§ 122 B E0 o] 3
- J @73 42 Sum-Unbiased Rounding Rule®} F¢

@ Nargundkar and Saveland’s Unbiased Rounding Rule

r
Round up with probability g , (for 9, 9/10)

B-r
Round down with probability B (for 9, 1/10)

- 373} B2 Sum-Unbiased Rounding Rule®} ¢

*) B7F B4d w9 ATH Y P L ANt FFe FYsEg B
38 274 HEP.

o)) B=10¥ ™, unrounded ro] HAF2 825¢1 wiH
rounded rel ¥4k unrounded rol 3¥lQ] 24.75"H T}

& Roundingo] wWE HYAE F E(precision) s £ %(Jay J Kim)

A4S X=qgB+r

E(X)=BE(q)+ E(r)= BE(q)+%——l
B* -1
12

1) q : uniform ¥ 9 => masking® x9 FAL&
Az FEAHG 201% At}

2) q : nomal ¥ " => masking®d x9 ¥4
AR5 AR 3.99% At}

3) q : logmormal ¥ W => masking®d x9 EAHL
AA g BEAENT 642% ATt

V(X)=BV(q)+

Y. 7+ E(Interval  Data)

AZ7F FWANA uniformdtA] BEFH] JThH FIHg (midpoint)E TIHE
o3 2t}
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V) 9RAE 0,1, 2, ..., n A9 AW A5 5D 2719 k A9 FRe
2 ®g o o n+1& ke Wen A+

1-k 1
A e FRW X, ) SO o1 Lk
-_1|ntl-k (n+lk n+1 ntt-k  n+l nt+1-k _phatl)i_n
B "“E{ 2K ’{ 2% +T] ’{ 2K +QT)+"+( D H‘E
k* -1 )
V(x) = n+1
(x) ok (nt+1)
[ 5]
n(n+1) n 1) =1
BE 2 = —, By V(xo)zﬁf__)_
T on+l 2 12
k? -1
Ao Ratio (approximately) : k2
k=2 Ratio = 3/4 (25% 7<)
k=3 Ratio = 809 (11% Z+&)

k = 10 Ratio = 99/100 (1% #4)

o). Micro-aggregation

@ 54 ¥5ol 93 ARE BV F 3 ~ 419 BINE 1§, AT
JgWNE IEFFE LS

HH No Wage Dividend Interest Income
1 75,000 1,090 567
2 89,000 2,800 1,290
3 40,000 100 420
4 20,000 0 12

Sort by wage (descending order)

HH No Wage Dividend Interest Income
2 89,000 2,800 1,290
1 75,000 1,090 567
3 40,000 100 420
4

20,000 0 12
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Aggregation by 3 observations

HH No Wage Dividend Interest Income
2 68,000 1,330 759
1 68,000 1,330 759
3 68,000 1,330 759

Let X, :id#A 289 juA 3R, X; . ids 23 BF

(=1 (x) =22 (x, - x)
= g;(xf,—i)z + ;;(z.—f.)z
T
within-group between-group
") & 2FNY ZE BB 5L go] ohd @
within-group ¢} #4H2 07} olyt}.

2t mask® A8 B4 AR 2AERT AAHL oA HEAA
ojut A##A B4 S ¥ 71AA %E}

2}. Top/Bottom Coding
- FEAE 2 AEEE VA HER Aol HA| RERE oW XA

censoredA| 2 L7} Ao}
-o] e Hy, B4 2 FEA 5O A 9% v @ 4+ A

u},  Additive Noise

- REY x2S YA AT MF edd EY
- 284 19863 AZ9(Jay Kim, NCHS)EMA 7 & A3 ATHAE &bs

@ Straight Additive Noise (Spruill, Kim & Winkler)

- noise(FET erronE A3 I gE AXE Y8t maskingsheE B
Let Xy o eij £ 27} 948  unmasked 9} noise W
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F2l

q
Q Q

2 23

o o g

p2 P3

( Kim (1986), Kim & Winkler

[ NN(_(.).: CZ) or

= E(x, +¢)=4

*) 34 :

o, |

o,

o, |
(1995) )
(0, cZ)

and Vi, +e)=(1+c)Z

i. Masked® 229 7ldigke Q= o Aoigkd 23, BALS (1+o)Hivh

|
ii. T4
o]

5
. =99

1717 4ok

L subdomain) 3 °] 7158tk

*) @8 : masked® #°l 7t B Ut AT

@ AP Y (Linear Transformation of Noise-Added Variable)

- masked® AR BALE AT Bkl

s 3

® Mixture Additive Noise (Roque, 2000)

Yi=X te;

Y= X T ey

Z; =W Yy

where w

+(1 - W)y,
is the weight.

- 333 ~

THIEE FTUZLE HoEE



¥}, Multiplicative Noise
Y, =X, e
Let Hx & He 2 47 x 9 e 9 7ldigt
Hx e &3t Zol Axd & Qi

EQy)_EW)
=N )

1, =E(x)= E(e) m (BB He = 1§ AHD)
A5 EAH2 o33 Fo] A F ).

V(y)—plV(e)
Vie)+ u!

Al. Synthetic Micro Data

V(x)=

D Latin Hypercube Sampling (Dandekar, 2002)
@ Multiple Imputation (Reiter, 2002)

V. &F 44
> AARE NERIEE AT ALY Bedt U

vV BA 4R 27 AF d§
> FAEg4ds Axn

v BAZEY dAeE FAAAFLE J9

v H2EIE A% maskingd AZANH deoz AARIE FAYE FohlE
i

v’ Bayesian®] Posterior probabilityS &

+ OF HREEIY R Panel A HIAR I VY LT 2o B E FAZF
FAYY 728 5 4
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A
Australian

Bureau of
Statistics

Family and Community Statistics

An overview of current work

Horst Posselt

activities

Saturday 18 June 2005

A FRAMEWORK FOR MEASURING WELLBEING

Areas of concern
Population
Family and community
Health
. Education and training

© Work
Economic resources

Housing
Crime and justice

Cuiture and leisure

Wellbeing Population groups

Males/females

Individual wellbeing Indigenous people
Childrenfyouth

P Elderly people
Long -term unemployed

Low Income families

Households in rental hdusing

Societal wellbeing Communties in selected

localities
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Work areas in ABS Population Statistics Group

Living conditions
NSC

Aboriginal & Torres

Strait Islander
Statistics

NSC

Indigenous and
General

Social Surveys, HSC

Household Economic
Resource Surveys
HSC

Labour market
NSC

Demography
NSC

quour Household
Surveys
NSC

Labour Employer
Surveys HSC

Health & Vitals
HSC

Small Area
Population Unit

Education & training
NSC

Crime & Justice
NSC

Special Social
Surveys, HSC

Education, training
and families Surveys

Longitudinal Survey
of Australian
Children HSC

Data management,
Dissemination and
Survey Support

Integrated Systems
for Household
Surveys

Population Statistics
Standards

Population Survey
Operations

Survey Research and
Effectiveness

Within PSG

Social Anafysis and
Reporting

Culture & recreation
NSC

Ageing NSC

Children & Youth
NSC

Outside PSG
Census

Geography

Role of the centre

-To develop statistics to support policy
development and review related to family and
community wellbeing and to the well-being of
important sub-groups in the population.

«Focus on outcomes and status within the
population, including the demand for, use, and
unmet demand for services.

-Statistical leadership in family and community
statistics, which covers a range of population

groups and areas of social concern.
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Australian
Bureau of

Two (main) streams of work

- Family
- Community (including social capital)
But also look after:

Gender statistics

Australian

Bureau of .
-===} Population groups and
Areas of social concern

«Children, Youth ‘Family and Community
+Older people -Health

-People with disabilities -Education and Training
«Carers Work

-L.one parents +Economic Resources
Women, Men (and ‘Housing

gender issues) Crime and Justice
+Retirees «Culture and Leisure
Migrants

‘Unemployed people
+Households with low
income

«Indigenous people
-Communities

—-337 -



Australi
Bumn?;
i Statistics l

Involvement of Advisory Groups

« Family statistics advisory group (FSAG)
» Australian Statistics Advisory Council (ASAC)

» National Community Services Information
Management Group (NCSIMG)

Survey specific user groups
» General social survey
* Time use survey

&
Austratian
Bureau of
Statistics

Complementary role of other
organisations

Australia Institute of Health and Welfare (AIHW)

» primarily focuses on statistics relating to service
provision

» produces major publications, such as
Australia's Welfare, Australia's Children

Australian Institute of Family Studies (AIFS)
®» research, policy advise and review
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Australian
Bureau of
Statistics

Family

Policy issues:
» Federal government - Stronger Families and
Communities Strategy, 2000
- Family structure
Family formation and dissolution
Fertility
Family friendly work practices
(including child care)
» Family functioning
= Provision of support to natural
children in other households

Australian
Bureau of
Statistics

ABS Definitions

- Household

» One ore more persons, at least one of whom is
aged 15 years of age, usually resident in the
same private dwelling.

. Family (for statistical purposes)

» Two or more persons, one of whom is aged at
least 15 years of age, who are related by blood,
marriage (registered or de facto), adoption, step
or fostering and who are usually resident in the
same household.

—339 -




&
Austrafian
Bureau of
Statistics

Identifying family types

Families are changing

» Couples now include those in de facto
and same sex relationships both rare
twenty years ago.

» Rise in step/blended families

= What about grandparents who are the

primary care-givers of their
grandchildren?

Families outside households

Australian
Bureau of
Statistics

Families are changing

Projected family types — 1996-2021

r60 couple families with
children
- 50 couple families without
\“_- children
- - Lag one-parent families
—— —

o o
20 ® °
1 ¥ ¥ ¥ T T 10 w @
1996 200t 2006 2011 2016 2021

Year

Source: Household and Family Projections, 1996-2021, ABS cat. no. 3236.0.
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y 3
Australian
‘Buveau of
Statistics

Women are having babies later in life

Median age of mothers at birth of child
Age (yearas1)

- 30
r 29
r 28
7 @

- 26

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| crrvve 25
1922 1932 1942 1952 1962 1972 1982 1992 2002 4

Year

Source: Births, Australia 2002, ABS cat. no. 3301.0.

Australian
Burea
Statistics

Some ABS work on families

Family related classifications under review
* Relationship in household
» Family composition
» Household composition
* Income unit composition
» Marital status (both social and registered)

Two new surveys (see ahead)

Families Information Development Plan (IDP)
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ay
Australian
Bureau of
Statistics

-ABS
» Family Characteristics Survey
» Census
* | abour Force
» 1992 Families Survey
» Births, Marriages and divorces

Non-ABS

» Household Income and Labour Dynamics (HILDA)
» Longitudinal Survey of Australian Children (LSAC)
= AIFS surveys

Data sources

Australian
Bureau of
Statistics

Upcoming family related surveys

« Child Care Survey, June,}2005
+ two new surveys

- Pregnancy and Work Transitions,
November 2005

« Family Transitions and History,
July 2006 to June 2007
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Austratian
Bureau of
Statistics

Community team

Areas of work
‘= Social capital
» Time use and unpaid work
» Voluntary Work
» General Social Survey

* in liason with users develop concepts
and specify key data needs

* disseminate data

Australian

Bureau of
Statistics

Social capital: what is it?

= Social capital relates to:

* the resources available within social groups, such as
families, community, firms, social clubs

* the networks of mutual support, reciprocity, trust and
obligation

» Social capital can be accumulated when:
* people interact with each other in families,
workplaces, neighbourhoods, local associations
and a range of informal and formal meeting places
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OECD Definition (also ABS)

Social capital

"networks, together with shared
norms, values and understandings
which facilitate cooperation within
and among groups"

Australian
Bureau of
Statistics

Social capital and policy

= Strong interest in examining potential links
between social capital and outcomes in
many areas of well being

» Interest from a diverse range of policy
areas: health; education; employment;
justice; families and childhood development;
rural and regional services; arts; sport and
recreation

» Interest also strong among welfare and
community organisations

* Interest in how social capital may contribute
to how well communities respond to change
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ABS SOCIAL CAPITAL PROJECT

—Information Paper: Social Capital: An
Australian Framework and Indicators, 2004

—Conceptual Framework

—Elements and Indicators
—General Social Survey (GSS) 2002
—General Social Survey (GSS) 2006

—Exploring other data sources

RESOURCES
AND
OUTCOMES

Produced :
Economic Capital

Social Capital

Culture, and political, legal and institutional
context

Positive andlor negative effects on

Areas of individual and community wellbeing
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Cuiture POIi.ﬁf;a'
SOCIAL CAPITAL, conditions
CULTURE AND ~ —
POLITICAL, LEGAL
AND
INSTITUTIONAL
CONDITIONS . et
Network clors, Network
| transactions Relqtlng qualities
| units
Network
/ structure | \
Legal Institutional
conditions conditions
Positive Negative
effects effects
Australian
Burean of
Statistics

Future work (2005/06 and beyond)

sEnsure data item specifications for collection of social
capital data in 2006 GSS are implemented

»Develop a product which presents social capital indicators
from established data sources.

*Begin work on an information plan and implementation
strategy
ie a plan prioritising the gaps in data on social capital that
ABS or other agencies can fill:
* by improving or reanalysing data currently collected or
by collecting new data
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Elements and indicators

» Trust - generalised; in institutions

» Sense of having control/influence over circumstances
» Active involvement in organisations

» Diversity of friends

» Individual or collective civic activities

* Frequency, mode of contact with family, friends

» Source of support in time of crisis

» Care giving and helping others

» Attendance at a community event in last year

Australian
Bureau of
Statistics

ABS work on unpaid work

Development of unpaid work related data
*Time Use Survey
=Voluntary Work Survey

2006 Census (possible new questions)
*Domestic work
*Care for children

»Care for people with disabilities/and older
persons needing assistance

*Voluntary work
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Time Use

Time use survey captures:

= the daily activity patterns of people

* how people allocate time to paid and
unpaid activities (provides basis for
quantifying the value of unpaid work)

» differences in the role of women and men
in care giving, household work

= time stress, trade offs between work,
family responsibilities and leisure time

Next survey 2006

Austrafian
Bureau of
Statistics

Voluntary work

- In 2000, almost 33% of Australians
aged over 18 years did voluntary work.

- Volunteers contributed 704.1 million hours of
unpaid work. | |

- More than 75% of Australians made personal
monetary donations.

- People were more likely to volunteer
if they were female and lived outside
of capital cities.
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General Social Survey

» Every four years
= Multi-dimensional
= New modules each collection

In 2002

IT and participation in sports and leisure
activities

in 2006
Social capital and voluntary work

Australian
Bureau of
Statistics

Women: some key issues

» Employment and earnings equity

» Access to family friendly working arrangements
(e.g. flextime, part-time work, paid and unpaid
maternity leave), and superannuation

» Access to quality, affordable child care
» Meeting fertility expectations
» Violence against women

» Time use and equity
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Women

Office for Women (formerly OSW) initiatives

= Women in Australia
» Window on Women, the women's data warehouse

» Personal Safety Survey
re-run of Women'’s Safety Survey

» Time use fellowships

Australian
Burean of
Statistics

Summary: what we do

Statistical leadership
= Client consuitation
» |dentifying key issues
» Ensuring survey program meets key needs
» Framework development
» Information plan development
» Classification and standards development
/implementation
* Client contact and provision of
statistical advice and data
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Questions?

At KNSO
Come and see me or email me
call me on extension 2543
Or email me at horst@nso.go.kr
At ABS
After 15 August 2005

Email me at horst.posselt@abs.gov.au
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The Korean System of Social
Statistics

Observations from a visiting
ABS statistician

Horst Posselt
Wednesday 27 July 2005

Presentation Overview

n Visit aims/activities

= Observations
= General about KNSO
= Korean System of Social Statistics
= KNSO work in social statistics
» General aspects and
= Particular collections

» Suggestions/recommendations
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Visit aims/activities

= Main aims
» share information/knowledge
= develop working relationship

s Activities
= reviews of social surveys/operations

» various presentations

General Observations

KNSO features in daily newspapers

Many differences from the ABS
» Centralised vs. decentralised
= Resources devoted to social statistics
= Organisational structures
= Range of activities

Staff
= highly competent, well trained statisticians, interested

« family cuiture

Ethos
» professional organisation, keen to progress
» open to discussion and review

Detailed aspects of work are invisible to English speakers
s and, to Koreans {00??
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KNSO activities in social statistics

= KNSO vital role
« Census of Population and Housing
» Vital statistics, Social Statistics
» EAPS, HIES, Time use, SSS, Social Indicators

= Ministries and Research Institutes (e.g.)
» Ministry of Health and Welfare (MOHW)
» Korea Institute of Health & Social Affairs (KIHASA)
= Ministry of Labour (MOL)
» Korean Labour Institute (KLI)

= Coordination
= Some standard classifications (Occupation, Industry, ICD)
= Quality assessment and release approval
» Stats-Korea

What makes for a good system?

= Clear frameworks which identify aims and scope of
information needs (used as a key reference for many
purposes)

Production of integrated/relatable data across
collections

Integrated facilities for accessing data and good
metadata

Strategies for development in place
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A FRAMEWORK FOR MEASURING WELLBEING

Areas of concern
Population
Family and community
Health
Education and training

Work
Economic resources

Housing
Crime and justice

Culture and leisure

Wellbeing

Individual wellbeing

|

Societal wellbeing

‘ Population groups
Males/females
Indigenous people
Chiidren/youth

Elderly people
Long -term unemployed
Low Income families
Househotds in rental housing

Communties in selected
localities

®  Conceptual frameworks

ABS Strategies for Developing
& Integrating Social Statistics

®  Statistical standards (eg data items, classifications, methods etc)

® Conduct collections to meet identified needs

®  [nformation Development Pians

R Advancing the National Statistical Service initiative

®  Annual review of strategic directions statements

®  Close working relations with external stakeholders
(includes Out-posted Officers, Advisory Groups, Reference Groups)

" Analysis of and access to data
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The task of the statistician?

Goal - inform the democratic process
- support informed decision making

Assessing information needs

= Vital that statistics meet key needs
» How are these identified?
= User group meetings?
a Surveys of user needs?
= Ineffective?

= Solutions
» KNSO becomes a user
= KNSO develops frameworks
= KNSO identifies key issues/identify priorities and data gaps
» Seek confirmation of priorities
» Use low and high level committees for endorsement

— 359 —




Data collection

» Use of permanent officers?
» Expensive? Inefficient/travel time?
« Resources that might be used for other purposes?

= Respondent burden
= Multipurpose sample (fine for small supps})
« HIES especially burdensome

= Biases associated with duration in survey
» Interviewers become familiar with respondent?

-u Explore other options?
» Shorter rotation groups?
« Survey specific samples?
= Non-continuous HIES?

Data analysis

» Good variety of outputs

= Includes survey specific reports and compendiums
" (eg Social Indicators in Korea)

= Publication contents
= Summary tables and key findings
= Too many tables of limited value
» Focus tables on social issues

» What's missing?
= Social atlases
» Index of socio-economic status of areas
« Limited social analysis and reporting
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Looking at particular collections

= Economically active population survey
= HIES
= Time use Survey

= Social Statistics Survey

Economically Active Population

Survey

= Good alignment with ILO concepts

s Use of measure of labour under-utilisation

= Benefit to the ABS
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‘HIES (income and expenditure)

= Continuous data (a plus) but expensive

Respondent load (extraordinary)
» Daily diary for 3 years

= Lack of detailed questionnaires
» Limited content

Interviewer biases?

Review design?

"HIES contin...

» Business income is suspect
= (not net of expenses) publish separately

» Extend data analysis

» E.g. use ‘equivalence scales’ to allow real comparisons of
the economic wellbeing of households in low and high
income groups

= Need for user reference guide

» List all data items, definitions, survey methods, comments
on robustness of data etc
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Time use survey

» Sample size (14,000 h’holds in 2004) is much larger than necessary

(users must justify in terms of policy relevance)

s Sample should be spread overthe year to take into account
seasonal affects

= Possible to collect additional data items
= Review publication content
= Good strategies for data analysis

s Prepare a user guide

Social Statistics Survey

= Good coverage of ‘areas of concern’, but

= Attitudinal/opinion type data items are not useful
= do not measure wellbeing or factors affecting wellbeing
» do not support policy development/review
= use other vehicles (market research)

» Questionnaire
= design of many questions can be improved
« form design an issue
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_Problem questions: some examples

» How much do you feel burden of educational
expenditure comparing with income?

» 70 what degree do you try to prevent
environmental pollution?

» Do you think you observe the law well?

Asking opinions about policies

»  What do you think the government should do for
the unemployed?

s What do you think the government should do to
preserve the environment?

s  What welfare service would you like from
government or soclety?

= What of the following services do think are most
needed by disabled people?

—364 —




SOME ‘DOS and DON'TS’
WHEN ASKING SURVEY QUESTIONS

1. When using a reference period in a question, place it at the beginning
of the question to give it emphasis.

2. Use specific reference periods for recall questions rather than asking
people what they usually do.

3. Avoid using jargon
4. Respondents shouid not be asked to give averages
5. Avoid questions which give appraisals of particular services:

6. Always consider the policy relevance of survey questions and how
policy makers might use the data

Recommend

» the SSS be revamped so that it concentrates on
providing ‘status’ and ‘outcome’ measures of
wellbeing, and eliminates (or substantially reduces)
the number of questions about people’s thoughts
and attitudes on various issues, and

=  KNSO seek opportunities for training staff in the
principles of good question and good questionnaire
design for social surveys
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“Social Indicators

Looked at 2004 SIIK

Good coverage
= Areas of concern
» International comparisons

Good review process (KIHASA)

Limited analysis
Limited meta-data

Some suggestions/recommendatiOns

Assess user needs by presenting users with statistical
frameworks and lists of possible items with requests
that they : identify items missing from the list, and

: prioritise their needs

» Building relationships with users. Consider more ‘out-
posted officer’ type arrangements

= Assess the advantages of using field staff employed
on a casual basis '

» Reconsider the collection/sample designs for social
surveys (HIES, Time Use, SSS)
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“Some further ideas

Review the contents of social statistics survey

Seek opportunities for training KNSO staff in survey
question design and questionnaire design

= Produce survey user reference guides

Subject to resources
» More social analysis and reporting

Questions?
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100 3| A 2=(TD1): #(Mon, Tue, - ,Fri) — #(Sat, Sun)x5/2

B4
o}

Jm

Ol

oin

» £0| Xl (Outliers)
AO(Additive outliers)
LS(Level Shifts)
TC(Temporary Change)
RP(Ramp)

A
DA
- K
O 3 ALK z; SYHE ARIMA (p d q)(P D Q)s

#(BYD(B’)(1~-B)' (1~ B’)"z, = O(B)O(B*)a,

SN2E I SEIHE ARIMA 2E0| Z& => RegARIMA 2 &
#(BYD(B*)(1-BY (1-B*)’(y,- Y. Bx,) = O(BYO(B)a,

X a= B 0 B 020 IR, WAMEZ(white noise) &
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DIXle JIZHEE S 012k w)

A
- k)

=0 0122 32

o) ££0] 28 3L, 85 J1Z2Hw)=10& &
w=10

dgio =3
SEE
(Bell 2t Hillmer, 1983) H(w,t) = ¥4 (d,t)/w

HESI H
=[t20l YES I JI2Hw)UH0 Y= L2]/w
GIJIA hid,) =1 t2 dQOl PHED JI2H Lol s B

2.3

2.2

t 1.24 . 1.31 2.1
» 19 A&7 H(10,1)=8/10, 29 A& 3} H(10,2)=2/10
AWEF =H(o,t)-H(o,1) )
Y4
> OE 50| HEY “
SR Hay 3P
Bell-Hillmer 2 (2002) Lin—-Liu(2002)
(1983) 01 23](1999)
H4a HE g
> RegARIMA R 0| ARSI B2 3|17
w 2N 54 AICC
8

=> YEEMH) 23,

BB )1-BY (1-B'Y’(y,— > SH(0,1) =A BB ),
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QoYESYH SL9 k-3 J o] LY
O Bell} Hillmer(1983)2 RegARIMA 28 0| &

« X-12-ARIMA(U.S. Census Bureau, 2004): = A AICC
AICC,1 g — AICC mout @ >0 => Without 3 &5
« TRAMO/SEATS(Caporello, MaravaliZl Sanchez, 2003): %4 BIC
> HdE Ko/4d HE0| OILIBEZ RALFZ=ES & = QS

SAM €8t =48 20101 &

N4
R

o

I'-I

iz
O

QAHELdN RS} KRF2 &0l
O Cleveland$} Deviin(1980)2] AHEY A

» X12ARIMA: A, HZXFNHE, 129, RegARIMA & X}
9

O RegARIMA &t a/= N(0, 02)2 = BMIS TN
O HESDOF UACHH =>
RegARIMA ZHXH0ll HE S 4ES0l EX
O OlsZE 32| RegARIMA IFJ‘EP (at, a.1)8
HEE Xt (ay), HEO = & ()2 BF

w ={a | te 2=o0l w:g}
ay =1{altc Y=ol gl=9}

> S FEHa, a0l B8t BRX0| -2
10
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{4/(
73

_ A
> & O B2AM0| S8 AR 32 = Pooled 24t YT

> & g 280] S20HK ¥ F R satterthwaite kR T
anH — ANH

=
JSZ Iy, +82, I ny,

a (S} Iny +8k, Ing )’
(S:, /n,,)2 n, —1)+(S§,H /7y )2 Knyy —1)

a

1

N

SN
= Ay
O Graph(Box—plot)0ll 2|8t 2
[12 1] MXYMAX 40 B RegARIMA ZHxt
MANUF: RSD
oss - - . Feb | M Apr | May | an | s Aug S oot wov. | Dec
12
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)

\Z,
%

o MAX

0.07 X Q25

8 Q75 —a— MEA
o MN

0.05

0.03

0.01

-0.01 4

-0.03

-0.05

-0.07

MANUF: RSD(ADJUSTMENT)

(08 2] ¥ RegARIMA ZtAt: (HEE, HYEG) gAY
MANUF: RSD(HOLIDAY)
o MAX wm Q75 MEA
{x Q25 ‘o MN - —1
o2
o-.o7
0.02 py S \\ ;
-0.03 3
°1-0.08
-0.13 1 - —_ — — — .
HRS NHRS Mar Apr May Jun Jut Aug HRC NHRC Nov Dec
13
[122 3] RegARIMA &t} HES W X H ¥
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N
oA
4. NNAHE B4 21 vAY
Q AHE 24
O AAHE X&: 1985.1~2003.12
RMELMMXIL, HE4F, AHIASI S 4135
O HAEBXE T23: X12ARIMA/0.3
O RegARIMA 28 @y, =f(H | OUT, TD, ARIMA)
OUT: Xt= option
TD: (TDO, TD1, TD6) & =4 AICC & S| AHAH =
TO1: #(H, &, -, 2)-#(E, L)x5/2
TD6: (#B-#2), -, (#E-#2)
ARIMA: A& 2 & & 3 (TRAMO/SEATS)
H: Bell-Hillmer2| &S} Bl 5
%
O HiR: YESUI} EM6H=XI? oAT

O T-test, AICC-AHR 2T, 31AH42l t-2¢ 018
N CEX-E S
E=

> RS WE= TOI s

0lo

16
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NCRPNF | without | 020 138 | 018 123
CONORD | without | -132  -139 | -091  -1.15
BUILD with | 036 233 | -035 -3.16
MVAF with | <019 236 | -0.52  -2.68
| WRS with 076  -3.84 | 156  -3.09
UR with | 082  -030 |-195 -0.97
MGD with 1.41 -1.21 004 -2.71
CPI with 160 089 | 160 175
RT with 327 094 | 656  2.64
17
N4

OXESHEYO (1S HEEDO JI0E =X A4

Y,-Y_, (HE,-HE, ,)+(S4, -S4, )
Y -12 Yt—12

1-

= AHES dHSEHI0l tHet H
HESWO THE

B el J10i=(%p)2t
HBEZAZL I

% X-12-ARIMAWGRAPHICS : *.hol = *.al *.d11

18
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Ca
DA

O J10i=(%p)2 BE W 24 LEL

UR -0.65(0.31) -0.16(0.21) | 0.70(0.33) 0.15(0.12)
MGD ] 0.02(0.01) 0.01(1.15) | -0.02(0.01) 0.20(1.12)
CPI 0.06(0.02) 0.05(0.02) | -0.06(0.02) -0.05(0.02)

BUILD | -1.18(0.25) -6.29(2.33) | 1.23(0.21) 7.25(2.66)
WRS 0.34(0.10) -0.51(0.20) | -0.34(0.10)  0.52(0.20)
MVAF | -0.52(0.10) -1.60(0.54) | 0.53(0.10) 1.63(0.55)

RT 2.29(0.43) 0.58(0.19) | -2.20(0.41) -0.58(0.19)
19

N

#ol0is N

wHY

< 24 Point:

_12' 2 HUco oA
00 2.5 . ) . . Of G- 2ol
'01 1.24 -49 55 514 54| Qusxe
'02 2.12 144 -1.0 559 -5.2
'03 2.1 35 98 0.07 -0.20
‘03 2.1¢
HEESH =

'98 10. 5 -1.4 -87 549 -534 | 359 a2
99 9.24 | 21.0 34.2 -5.83 6.17 WS
00 9.12 14.1 10.8 -0.19 0.14 | 0.07%p 210
01 10. 2 3.7 -8.2 571 =558 | UDIX 3.4%p=
02 9.21 1.7 13.7 -5.58 5.90 IR SN
03 9.1 7.0 8.1 -0.09 0.1 20
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7
R
N
k-]
o M a Q75 NCRPNF
A Mean X Q25
o Mn
02
0.15 ‘f
L
01 i F » T . 1 L4
005 * L
[ ] » .
L & A & ;
A |
-0.05 - I
041
[u v
-0.15 - P )
02
-0.26 , . . ‘ : : \
HRS NHRS Mar Apr May Jun Jul Aug HRC NHRC Nov Dec
21
A
W
N
k]
WRS
006
: [ ]
004 T
. I
002 M | 1
0 A , ‘ # i
002 } 0 ; I i
0 0 |
-004 |
e e 6
006 J ax A eanf
i |
_008 ‘ RV UV S - — i . B [ TS S S
MRS NHRS  Mar - Apr  May  Jun Jul Aug  HRC. NHRC  Nov  Dec
22
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IIHEA R FHI|Y
Etedd 38 S+ 24

2005. 9. 28
SHINLE

mOtAIEALS XIS FFEIIY JHE(044)
- AR BE: B2 G > Al -E G
- HNRH Q TN Y
PSS X

m Al S = o o
Of&d
- A5 % XE2 2004 =01 CHoll E+tgd
2 2Z(054)6IH XL 68 S22t ¢H
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g
o

-

A

H
oS O

Ol

EtE
<EBAAYE

— Imputation XA & IS X

Sk
S

= 200 HE 22 Mg >
— AR EYY = EBLUPTEMY

0l 24
Mg BR
o

— XX XX H
TTEHETO ",

EBLUPT Z& 2 AlHIE &

- 20038~2005. 2/4 X122 A2 L BXFE A4l
m =EXC AHE Az CHEFOIIL?
s NHETYD EBLUPT B 5 248

TTO O B3 .
m 2HI Jisst A=
(= ' B =<
Mes Xjoe =FA
m & &(direct) &
- N HAEXNESY HAE MNESIH =3
~ HIAHO| 2HEHGH D) B EH S
mazmy , _ 13
My = — Y
nh i=1
— = R o -9
SAFHER fvh=-;}~ il.zix*!hi“ B
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m N2 (area level) 28 D|BHmodel-based) =&
- el HYEFYS Y NY0A 20

Q= U2 BX A Y (covariate) 2 0| 83810 =&

A~

b, = 0, +e,, ehNN(Oa‘I}h)

= x,B+u, +e, u, NN(OaTZ)

0

SESE=2
- HEX ZSHEEH S SY1(EBLUPT): OLSZ A&t
(Empirical Best Linear Unbiased Prediction)

m A GER 20|18t =F
- HXFE(SE 4670)
. EJES 07, 60M0IAAT, NAUSMM S

O D= O

S RNBO BoL, HAMY, AEHLRUR S

|y O3 —

 LE29 NERHARASHIBRINY S

ol

- XAee 28 B SE(0])
FHAS(y2): M ERMY 2EASZH(x22)
olRg HHE M AU (x43)
Al @ B(y10): 2T HERNY S22 M A (x23)
1Y XA UE M A (x45)
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ZEFHY & EBLUPTIEE 210 HlW
<HZEAS, BN H>
<BM> gel: ¥R

600

syt | A\
RN P AN
\/

a—— y
o]
03.1 2 3 4 Q4.4 2 3 4 05.1 2
<HF>
400
=3y
o EBLUP 1
S JAN
300 \
200 N //\
100
031 2 3 4 041 2 3 4 051 2 B

2113, EBLUP1EIESZ FI|8, &Y
2 ME0| RE

-8 N=0 UolAde HEFZES CVIL A
£ 20160 XIFXE &€ HI JtsotL

- =& A= 0l tHol A= EBLUPT 22 AIAHIE
O] HHHQI N2Z LIEHE

-

(EJ1H= CV 20%01 & X 4010, HEH = CV 10%014 XX $)
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oEFS ﬂl- I—”
O T
"= A2 8 A O Al
2= 1ol
5 ER
= x =13 =2 Ol S P I}
2. E‘I = E?ESE == P st II"—?&Q_' =]
= =2 St A Ol & H gy 1ol
3.NSESWE BIE & Y= 2 NHY TR
B3 HOIBEA BYU4-DERA Ba-@UR H4-DEA oA 4-BEtA
EMNF ZAPRH (1B OIS A B dy=Y1-Y2 dx=X1-X2 sum(dy-y »dx)"2 =126/(2(126-1)]
1 54014057 66.1
2 17352651 244 36661406 41.6  227102118936944 0.504
3 43398595 549  -26045945 ~30.5 105148129960042 0.504
4 36210785 54.2 7187811 0.6  46988212137293 0.504
5 32672891 52.0 3537894 2.2 5706750419080 0.504
6 31442411 48.0 1230479 4.0 726992282473 0.504
7 39052103 §2.3  -7609692 -4.3  29156596364177 0.504°
8 27411364 42.1 11640739 10.2  40505072366889 0.504
9 46293229 66.7 -18881865 -24.6  37406694127879 0.504
10 37114630 57.9 9178599 8.8  21438723093314 0.504
19 40352137 558  -9154249 -3.7  52372577608642 0.504
20 26839951 420 13512187 13.8  40709429321056 0.504
21 30333506 61.6  -3493555 -19.5  44105075433195 0.504
22 31828989 60.5  ~1495483 1.1 4234138266277 0.504
23 44941938 72.8  -13112049 -12.3  45032583374226 0.504
24 56262291 73.4  ~11320353 -0.6 121610281974357 0.504
31 22389103 48.5 2930011 27 2284410012256 0.604
32 29214716 432  -6825613 5.3 . 92147287251479 0.504
33 35049868 630  -58635152 -19.8  19811698671607 0.504
34 34996893 57.9 52974 5.2 6856207941508 0.504
35 41438890 56.3  -6441997 16  52678490671523 0.504
123 28218842 61.1 -8348858 -3.3  44094213201225 0.504
124 32860215 78.2  -4641374 -17.0  17556764528774 0.504
125 21268583 69.0 11591632 9.2 46646434949184 0.504
126 31375080 896 -10106497 -20.7 366038767531 0.504
7208.9 6165746971176260 541
51968100 59797000

HYA-TEA

1.491488
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4 0l A2 2003.1/4201 AR S A&t

A4 ebAl sredachAl Rred2GHAL
EAIT yymm  regic majno weight y10 weight*y 10 adj._weight
1 302 11 101200 27361200 1078400 2950631.808 2.73612
2 301 11 101300 27361200 335920 919117.4304 2.73612
3 303 11 101400 27361200 356680 975919.2816 2.73612
4 301 11 101500 27361200 577800 1580930.136 2.73612
5 302 11 101800 27361200 697100 1907349.252 . 2.73612
6 301 11 101700 27361200 960450 2627906.454 2.73612
7 302 11 101800 27361200 627400 1716641.688 2.73612
8 303 11 101900 27361200 867640 2373867.157 2.73612
9 303 11 102100 27361200 509330 1393588 2.73612
10 302 11 102200 27361200 250960 6©686656.6752 2.73612
19 303 11 103600 27361200 884320 2419605.638 2.73612
20 303 11 103900 20938100 922020 1930534.696 2.09381
21 303 11 104300 27361200 771210 2110123.105 2.73612
22 301 11 104400 27361200 204950 560767.794 2.73612
.23 302 11 104600 27361200 105270 288031.83524 2.73612
24 303 11 104700 27361200 1070400 2928742.848 2.73612
31 303 11 105900 27361200 325400 890333.448 2.73612
32 302 11 106200 27361200 572990 1567769.399 2.73612
33 303 11 106400 27361200 294300 806240.116 2.73612
34 301 11 106500 27361200 642650 1758367.518 2.73612
35 303 11 106700 27361200 320430 B76734.9316 2.73612
123 302 11 123400 27361200 394710 1079973.925 2.73612
124 303 11 123500 27361200 614095 1680237.611 2.73612
125 303 11 123600 27361200 484450 1325513.334 2.73612
126 303 11 123800 27361200 499430 1366500.412 2.73612
3737562788 7208.89
HW:518465
X = K ol }I
<—!§T6|EéiCVA+§ -1>
o 1 = ) ) .
* 24 =X Al(successive difference variance formula)
- -
1. 8 X8 X ANTREZ sort.
AL TIl=2 =
2. JHE JI220l Oioll H=22 JIEXE FO.
3. P& JIE X B0 ol ZAMPEEZ gotd 2 H=p
= [ ]
L OIS &2 Ha

2F ZAFON CHAH CHS 2l ES H&

® ZATER B4 82 75t ZAT2F KHOIH &
® IA IpEE O OHEIIKR ISR H
ZTANTEZ BXIE HZoH0 B EARE G
@ 5 [A- fym]/[2(m—1)] 754D

® B4R varn) =5 (Bu—yudin) | 2
® ®2 ME2 75101 QEJZ@ )

® CV=-G/BaEZY

>
u
F

F

@
_]U
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&1, A9

2003yt 1/4871

3,083,671 2 982,150 116,984

2,386,981 2 o 788,231 382 A0.048 184 .

2,474,390 2 1,48¢,731 829,271 104 56,157 156,010

2,507,648 2, 1,660,518 726,943 584,495 43,417 109,031

2,991,180 2 1,476,167 1,173,053 434.6 .. 54,741 283 616

2,518,788 . 2 21,816,295 766,530 800,09¢ 30,1100 136,322

3,374,058 2 2,274,425 683,665 552,187 49,499 51,979

2 1 62, 794,593 614,169 60,573 119,860 152

2,207,193 1,189,968, 858,897 853,254 36,262 169,321 158,331

2,001,166 1,881,177 1,041,907 839,270 625,235 22,385 191,650 119,089

2,407,207 2,265,300, 1,479,13C 786,170 593,020 73,375 119,777 141,507
. 2,089,025 1,961,050  1.184,505 776,544 540,257 44,8911 191 596 127,075

2,583,703 2,364,081 1,710,488 411,898 197,425 219,822

2,536,878 2,345,075 1,488,898 727,10 40,748 88,327 191,798

2,364,883 2,199,227 1 568 433 477,539 33,341 179,914 . 165,655

2,800,866 2,468.011: 1,631,653; 661,069 28,128 147,166 341,858

200393 17482

xe AR HEHEE
ME 3.49 B1
LAY 3.59 . 59
Ch 3 5.18 19
ol 4.93 B85
7 09
5
9

N A ie oG Io A it o b o i o

S e e sl

- INES(ZEER) 5 2REROIER)
- REBX U0 DHO| EOH FHBO

m 0| 5 &(double sampling) =&
(

BREFY T A
== w ot — hi
L P nh i=1
EAEEY =
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| (unit level)
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Income Distribution of Ko,

Kim Hae-Ry

Background

B The view that Inequality of Korea has been redi
a great deal prevails '
— Some researches show relative equah

the rich and the poor is very large

B This feeling has been Widespread es
financial crisis in 1997

Thus, it is necessary to examine ¢
inequality in Ko

—-411 -



o Objective

Data and Method

B Source of Data .
— Micro-data for HIES from 1982 to 2002
(Household Income and Expenditure Survey)

B Data Restriction
— Non-employee household income is not-available-
* Self-employed, Manager, Non-working h

B Estimation of Non-employee H
— Reverse regression using Coetficie
Employee household Consumption
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LData and Method(cont’d)

B Factor Analysis for Inequality change

— Decomposition by Income Sources :GE’.(‘»
* Earning/Self-employment & Subsidiary work income

— Decomposition by Household head Edu
and Age : GE(0) =,

* Less than elementary/Middle/H

/ Graduate school ‘

o 20~29/30~39/40~49/50~59/60

B Income : Total income
— Regular and Irregular income
— Including “Imputed Rent”

M Adjusting Household Size
— Equivalence scale
* Equivalence elasticity =0
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Trend of Income Gini Coefficient

0.65 (
060 -
055
050
045
040
035 |

030 | \f’\/—\

0.25

== All Household = Employee Household ——Non-employee household

0.20 e S O O S VS Y O S S S W S A

1982 1963 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

Income Inequality

B Employee household : Stable
— 1982~1992 : Decreased
— 1993~1997 : Increased
— after the 1997 IMF financial crisis :

B Non-employee household : Mo

— 3 times sharp rises = |
* 1983~1985/1988~1990/1996~1¢
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Trend of Expenditure Gini Coefficient

033

031 |

029

== Al Household — Employee Household = Non-employee household

0.25
1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

.Expenditure Inequality

[ Non—einployee household > Employee h

B Similar trend between Employee and
households, except for the period after IMF crisis

— 1985~1987 : Sharply decreased
— 1988~1997 : Increased
— 1998~2002

* Employee : Degreased

* Non-employee : Increased
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Trend of Income & Expenditure
Gini Coefficient

0.55

050

045

| =——=Tota] Income(Employee household) — = Expenditure(Employee household)
=-——Total Income(All household) == = Expenditure(All household)

0.20 OSSR " L s i \ N " L . i L ¥ R U

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1996 1999 200¢ 20061 2602

Comparison between Income & Ex, li)énditu;sm ,
mlnequality | o

B All household Expenditure Inequélxi,
— Larger than that of Income inequ

B Employee household
— Higher than Income inequality
from 1988 to 1997 :
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Proportional Contribution

Income Sources

1997 2002 1997 2002
‘Earning 62.3 48.5 0.1138 0.1477
‘. ‘Self-employee & :
Subsidiary work Income 4.5 3.0 0.0082 0.0092
Income from assets 4.5 1.5 0.0082 0.0045
Transfer income 10.6 1.6 0.0193 0.0048

Itregular income 18.1 45.5 0.0331
Total Income 100.0 100.0

B Major Contributor is ”Eurning”

B The contribution of "Irregular Incom
— Because of “Structural changes ¢
caused by “restructuring”

Household Head | Within group inequality
Age 1997 2002 1997
20~29 0.0209 0.0131 0.0145 0.0129
30~39 0.0535 0.0543 -0.0057 -0.0081
40~49 0.0506 0.0715 -0.0126 -0.0185
50~59 0.0388 0.0543 -0.0007 0.0042
60 and over 0.0185 0.0187 0.0081 0.0174
Total 0.1822 0.2119

group mequahty ;
B Within group inequality : Age 30~39/40~49
B Between group inequality v

— Young and old aged group contribute

but Age 50~59 changed as positive in 200
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Decomposition by Household Head Edu

Within group inequality | Between group inequality
Education Level -
» 1997 2002 1997 2002
Less than elementary | 4 0599 | 0,0208 0.0250 0.0260
school
Middle school 0.0312 0.0279 0.0168 0.0219
High school 0.0654 0.0827 0.0059 0.0060
College 0.0111 0.0172 -0.0027 -0.0011 <l
University 0.0260 0.0337 -0.0209 -0.0247
Graduate school 0.0056 0.0084 -0.0104 -0.0106
| Toes | 01602 | 01908 | oo0137 0.0175

B Within group inequality explains large pa
M The Lower level of Educated group
inequality ‘

M Between group inequality - %
— Over than college level give negat

. Conclusion

B Inequality rose in the two decades
— especially sharply after IMF crisis

B Non-employee Household Inequality is larger th
Employee Household Inequality

B Expenditure inequality is higher i
income inequality for employ
although overall expenditure
than Income Inequality
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. Conclusion(cont’d)

B Factor behind increased inequality after:

- Irregular income contributed more ‘
— Within group inequality explains most of all ine
— Young and old aged/Low educated group

contribute more
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Small Area Estimation

A sample survey is often designed to produce estimates for
the whole geographical area(country or state) as well as those
for some broad well-defined geographical area. Then clearly,
sample size of small areas(or domain) would be small such as
cities and etc, even zeros for some areas, because the overall
sample size in a survey is usually determined to provide a
specific accuracy at a much higher level of aggregation than
that of small area. Usually survey estimates based on such
small sample sizes could give formidable standard errors leading

to the unacceptable confidential intervals.
Methods : Data-based(direct estimates, synthetic estimates |,

composite estimates)
Model-based method
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The main objective for this study is to apply simple and more
sophisticated small area techniques to assess their relative
performance in terms of accuracy, ease of implementation,

production costs and model interpretability.

Data from the Survey of Disability, Ageing and Cares(SDAC,
ABS,1998) was used as dependent variables in models.
Auxiliary variables in the models comprised of data from the
Australian Institute of Health and Welfare(AIHW) receiving the
disability support services.

In this study, the primary small area estimates which are the
direct estimates are available as a surveyed data and to reduce
the variations on that direct estimates, model based small area
estimation methods are applied to the direct estimates.

The SDAC survey which are the ‘count data are used in this
study. Therefore, the poisson model is the proper model to be
considered. So in this case, Bayesian Poisson regression model
is applied to the SDAC survey data. As a prior model,
simultaneous  autoregressive model(SAR) and conditional
autoregressive model(CAR) which are involved the spatial
correlations in the models are applied.
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Bayesian Auto Poisson Model : BAPM

The Simultaneous Autoregressive model(SAR) using mixed linear
model and Conditional Autoregressive(CAR) model are applied to
the prior.

Auto Poisson distribution :

e—/\(yﬂzyéj)A(y“Z - ])%
yi!

P(Y;:yilyj:yﬁi?ﬁj): ;= 0,1,2,3,4...

In this case we have

E(Y;) = p; = N(y(sy), i = §) = expla; + Y pijy;)
i=1
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BAPM 1s as following :

Let y, have a Auto Poisson distribution

(yilll«i)"’PO'é(ﬂi)a i=1,.,1
pi = N;b;

where
N, denotes the population counts in small area q.
9

7

denotes the disability rate of small area i.
For heterogeneity for the model, take the 6, as following;

log(8;) = X/'B+ Zry, + v,
where
X, is the vector of auxiliary variables of small area i .

£ 1s the unknown parameter vector of small area < .
Z; is the know design matrix for random effect variable of small area
v; 1s the unknown random effect parameter vector of small area :.

v, ~ N(0,62) and ~, and v, are independent.

And 7,=1/0> , ~ and B are given vague priors
Ty ™~ Gam (p07QO) y /8 -~ N(Oaaﬁo) y Yi ™ N(O,U )

Yo

where py g o, and o, are the hyperparameters.

Then Bayes estimator of u, g, is the E(ul X, 2,0,v,0,).
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Spatial Autoregressive(Moving Average)Model

Let Z~ N,(u,%) and E(e) =0, Var(e)=0°I, nx1 vector
As lattice data analysis we can set the general model as

following :

B(Z— 7 )= Ce
where B, C are the matrices
then

Var(2) = B"'CC B~ o

In analysis, matrix B, C can be determine the model.
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Simultaneous Autoregressive model : SAR
Choose C=1 B=(/—N) then
(I=N)(Z—p)=c¢

where
N is neighborhood matrix

Ele) =0, Var(e) =0T
Consider model with x =0 then

(I-N)Z=ecor Z=NZ+e
let N=[N,]=[p;] then
Z = Z pijZ; t €

5y

And Var(2)=X=d*[(I-N)({I-N)|!,
Covl(e,2) = ot (I— N)_ll

So in general SAR can be expressed by
E(Z)=p and Var(2)=E(Z—u)(Z—p)]=U-N)""'2(I1-N)"

Therefore,
Z~ Gauly, (I—-N)'2(I-N)Y)

and can be written as

Z(Sv}) = p; Tt Eﬂi,j(Z(S,,') "M;,‘) +e, 1=1,.,n
i=1
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Now using the SAR for Poisson model is as following ;

(ylp;) ~ Poi(p;), i=1,...,1
such that
p; = NG

log(6;) = X;'B+ Zry; +v;
where
X, is known vector of auxiliary variable of i area.

3 is the parameter vector.
Z, is the known design matrix on spatial term which is the mean

of all the neighbors of area :.
v; 1s the vector of spatial random-effect parameter.

And 7,=1/¢>, v, and 8 are given vague priors
T, ™~ Gam (p(qu)a /6 ~ N(an'go)a Y N(an'%)

where
Py 4o O, and o, are the hyperparameters.
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Conditional Autoregressive model: CAR

Unlikely the SAR model, in CAR model, we put the conditions on
the model. Because in SAR model, the estimates are not
consistent, CAR with conditions can be solved the consistent

problems.

pseudo error v is as following :
v=I-N)Z
and
E(v)=0, and Var(v)= M{I—N), Cov(v,Z)= E[V(Z"—,LL),] =M

Here is the CAR model
(Z(SL),Z(SJ) .7 = Z) — + Zcz’j(Z(Sj) ~ﬂj)+1/i7 1= 17"'7”
j=1

where

2 _ 2 —
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Now applying the CAR model to the prior is as following

ylp; ~ Poilp,), i=1,....1
pi = N,
and
log(6,) = X,/B+ S, +v,
v; ~ N(O,a,%)

- . 9
S)18;=s;, j=i~N(mo,)

Y Wy

i€ di

m; = ~———
> Wy
jE di
2
0'2 - UV
Vi
D W
J

where di = set of areas adjacent to i.
X, is the known matrix of z;'s

3 is the unknown parameter vector.

and setting
Mj =1, forj&di
0, elsewhere.

then
Esj 2
_ jEdi 2 gy
m, = 3 g, — —
T, ' n,;

2

And r,=1/0> and 3 are given vague priors

7, ~ Gam (p(v ‘Z())
/3 -~ N(O7O-/’j“)
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where
Po, ¢ and oy are the hyperparameters.

n; =# of neighbors of area i. and S, is smoothed towards mean

risk in set of neighboring areas, with variance inversely
proportional to the number of neighbors.

Using Geobugs, the Bayes estimates of 9 is calculated and also
can be obtained Bayes estiamtes of p which is E(ulX,0).
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Example

SDAC is the main source of disability collected by the ABS. It
will be the source of response variable data in the modelling of
the small area estimates. Close to 43,000 people throughout
most of Australia were surveyed in SDAC 1998.

In SDAC survey response variable data are 5 categories of
disability

: physical(PHYS)

: sensory(SENS)

. intellectual (INTEL)

: psychological(PSYC)

5 : head(HEAD)) and

‘Disabled(DISABLED) is the total of all types.

W DD e

And from the several different surveys, available auxiliary which
seems relate to the response variables are as following :
PFOO-PF03 : population counts for female(00:age 0-19, Ol:age
20-39, 02:age 40-64 and 03: age 65+),
PMOO-PMO0O3 : same as males,
CSTDA : people receiving disability service counts,
SD : people living in special dwellings in SSD(small
area),
DSP : people receiving disability support pension in SSD,
PHYS_DSP : people receiving disability support pension in SSD
with physical listed as main disability,
INTEL_DSP : same for intellectual and
SENS_DSP : same for sensory,
REMOTE ! indicatior of remoteness,
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Spatial correlation : Moran's 1

There are several ways to measure the spatial correlation and
these two statistics are the most commonly used which are as
followings :

1. Moran's Index

ZZ& (z—2)(2,-2)

CE N

i

=

where §; is the spatial correlation weight of between i and ;.

2. Gear's Contiguity Index

n—1 ZZ%(ZL-—Z].)?
C=TIT T S -2

i

For checking for the spatial correlations on DISABLED variable,
Moran's 1 are computed by Splus at each SSD and result is as
following :

In order to apply the SAR or CAR model, the spatial correlation
on DISABLED variable is checked by Moran's I. And Moran's 1
is computed with country-wide with SSD level data and the

result is as following :
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Moran's 1

Statistics | Estimates | std. error p-value

Moran's I | 0.178 | 0.05065 | 2.998e-4

As we <can see, spatial correlations are significant. So
neighborhood information can be used as an auxiliary variable in
a model. In most of cases, if Moran's | is greater than 0.2 then
it can be worth to apply the spatial correlation terms to model.

Bayesian Auto Poisson Model
With SAR

Let DISs be the direct estimates for total disabled number in

area z.

DIS,~ Poi(u,), i=1,..,197
p; = Ng,

where
DIS= PHYS+ SENSq+ PSYC+ INTELA HEAD,
N, is the population count in area :.

)

6, is the disability rate of area .
Before constructing the model, with SAS stepwise procedure 5
variables are selected as an auxiliary variables which are the

REMOTE, PF00, PF0O2, PMOJ0, PMO3.
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Now SAR is applied to 6, as following :
log(6;) = Reomte,f; + FO0,6, + F02,05 + M0O0,8, + M0O3,6; + Sps p ' -+ v,

where

Remote; is the remoteness indicator.

F00; is the population counts for female age 0-19.
F02,is the population counts for female age 20-39.
MDO; is the population counts for male age 0-19.

M03,is the population counts for male age 40-64.

SZ,S=EDISk/nk is the mean of all the neighbors of disabled
%

th

counts at " small area and is known random effect variable

matrix .

" auxiliary variables ,j=1,...,5.

B; is the unknown parameters on 5t
p*" is the unknown parameter on random effect variable, SZJ@-
v; ~ N(O,U,z,)

And 7,=1/0° is a given vague prior.

7, ~ Gam/(0.001,0.001)
B; ~ N(0.0,0.01), j=1,..,5

p* ~ N(0.0,0.01).

E(ulX,3,6,7) is calculated using SAS and winbugs.
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With CAR

In CAR case, the prior model for the parameter, p=Ng,

we adapt the CAR model which is as following :
log(8,) = Reomtef, + F00,8, + F02,6; + M00,8, + M0O3,8; + S, + v,
where

Remote; is the remoteness indicator.

F00, is the population counts for female age 0-19.

F02,is the population counts for female age 20-39.

MDO, is the population counts for male age 0-19.

MD3is the population counts for male age 40-64.

B; is the unknown parameters on it" area ;" auxiliary variables ,
i=1,...,5.

and S, is the conditional spatial term which is as following;

S;ISj,j #§ ~ N(mi,ori)
v, ~ N(0,0?) and weights are using 1s'.
And 7,=1/¢> and S, are given vague priors

7, ~ Gam/(0.001,0.001)
B; ~ N(0.0,0.01), j=1,..,5

E(ulX,5,0,7) is calculated using SAS and Geobugs.
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Quality Measure
( Gay Brown, Ray Chambers, Patrick Heady, Dick Heasman )

1. A Bias diagnostic
The direct estimates are unbiased estimates of the 'truth’
~the truth were known and plotted on the X axis of a graph,

with direct estimates as Y, the regression line would fall on the

45°, Plot the model estimates and direct estimates and see how
close the regression line is to y=x. This provides a visual
Illustration of bias, and comparing the regression line with Y= X,
a parametric significance test for the bras of the model

estimates.

2. A goodness of fit diagnostic

We want our model to be close to the direct estimates
when direct estimates are good. We inversely weight their
squared difference vb v their variance and sum over all areas -
this sum gives more weight to difference from good direct
estimates than from bad We test this sum against the Xx?
distribution to provide a parametric significance test of the bias

of model estimates relative to their precision.

3. A coverage diagnostic

95% C.I. for the direct estimates should contain the "truth”
95% of the time. So should the C.ls surrounding model-based
estimates. We adiust both sets of intervals, so that their chance
of overlapping should be 95% and count how often they actually
do overlap. Assuming that the estimated coverage of the direct
confidence intervals 1s correct, comparing the counts t the
Binomial distribution provides a non-parametric significance test
of the bias of model estimates relative to their precision.
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4. A model independent MSE diagnostic

Sometimes | we are not sure that we can correctly model
within—-area varrations. Even so, it will still possfb/é to compare
the average MSE generated by different estimators. This section
describes a model-independent jéck—knife diagnostics that can
be used to estimate the average of MSE plus a nuisance
parameter. When two estimators are compared the nuisance
paramtere drops out. We do not have a significance test for this
diagnostic, but the reliability of the findings can be assessed by

comparing results for successive years.

5. A calibration diagnostic

Calculating how much modelled estimates differ from direct
estimates when aggregated to larger domains shows us whether
any particular larger domain 1s estimated worse than any others.
For example this may show how a model may be poorly
estimating large urban areas, while estimating large rural areas
well. This provides some  evidence  regarding  spatial
bias/autocorrelation of model estimates. However, the values of

the evidence depends on the size of domains in questions.
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Here we only have the Bias diagnostics

Table gives the slop and Standard Deviation(STD) of regression
directed  estimates on the model-based estimates and SAR and
CAR models, are followings ;

Model Slop Std
SAR 1.03 0.01571
CAR 1.90 0.03145

The Summary

There are several ways to evaluate the estimation methods such
as MSE, bias, coverage or etc.

From the results of Winbugs, estimates using CAR are more
consistent. However from the bias checking, estimates using
SAR are more likely to be unbiased estimates.

The Further Study

- Quality measurements
— Multivariate Auto Poisson Model

— 441 —






' XI CCC Meeting EHHEXI=E

445

— 443 ~






NBT Q7| &Autot igsd

XIS H It
¥ 7 o
Jah@nso.go.kr

ahwh =

W re o

contents

o

X
N
—_
r0

J

J

o

z=olp(Base Population) =4
= J}&(Assumptions)
:!1
=2

=H 21

— 445 —



24 W2

b XIS SAIHIS 2 XISUHE AKY S TR0 e
> AR O1710] SHITI 24 A0 Q170 SAUDIEE

JIZ=2I(Base Population) &4

Ji8g 4 Qs RUISE NHAX @S

S ZX A0 AFSHE HNE X}
A7 A B] Al Sl SUOIEE XH

SR raking adjustments |

- R e um:
e hl it CNER ZASE 2AARE)
HEw o nSHEN HALE e
oGSy om0l SE) HAXR st rin el I ROV ,
= 8 083 ! :
HEg saESAT AR &e |- mAE NPT BARNSAE
PBi = P8 * PRI / PR | :
- R AYYB A (demographic =P8 PR Rt il el
method)0/ S NBR AR EL AR US| g -
PB=£C+ B0+ (MI-MO) - 2 AT0IS T E 20014
2 JI2NE Fb
SARE Y BT B (1) e

— 446 —



SrZ I Assumptions)

& MAH|(sex ratio at Dirth)

@ lE(fertilitvl

E‘"[clusters! . N27 0152 NE 2170
S A2 A NS Al . olujon 2F

OJLHOH

S

%

Z A /J(‘I
SAE JIE
0.87
s
e 0.6
;
{
%0.4
R
s
J
2 clusterl cluster2 cluster3
e ererereermmmeseses : s e
’ Eé‘ﬁﬂ BN zex AEZ H& Al 2HZ crE ekEy EE%E AEZ .
R weserssavesnnnane J0E.aL SDSEINA 0P aG I USEETa s eh  Bauernonenensasarnrnoneatbarvasnars H

— 447 ~



SN ]

ENT 1SS

At F01(2000-2030) (=i =]
2000-05 . 200510 ;| 2010-15 2015-20 202025 = 2025-30
SENT 1.33 1.26 1.26 1.27 1.27 1.28
E-ESV! 1.31 1.30 1.29 "1.28 1.28 1.28
S 1.30 1.29 1.28 1.27 1.27 1.28
HIAA 1.22 1.22 1.23 1.24 1.26 1.28
E LT 1.46 1.43 1.40 1.37 1.35 1.33
el 1.34 132 1.31 "1.30 1.29 1.28
2xM3 1.27 1.26 1.26 1.26 1.27 1.28
asz 132 130  1.29 1.28 1.28 1.28
82 1.66 1.58 151 145 1.40
xR 1.48 1.43 1.39 1.36 1.34 1.33
hif 1.16 117 119 1.22 1.25 1.28
SN 147 142 1.39° 1.36 1.34 1.33
o 1.27 1.26 ' 1.26 1.26 1.27 1.28
. Al
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Ar8E JIZ %)

WIS F0((2000-2030]) ' (S+9] Ml

2 2000-05 | 2005-10 [ 2010-15 | 2015-20 | 2020-25 | 2025-30

XSG 72.1 73.5 74.5 75.6 76.8 77.9

A 73.6 75.6 76.8 77.8 784 = 78.9

= Al 72.1 73.4 74.7 76.1 77.5 78.9

XAl 72.0 - 73.4 74.7 76.1 77.5
eSS 70.6 718 730 743 — 755

Yoo 70.6 71.8 73.0 74.3 75.5

=xm 74.4. 72.2 73.3 74.5  75.6

AER 70.5 71.7 73.0 74.2 75.5

Zmm 710 7241 73.3 74.4 75.6

X 70.6 71.8 73.1 74.3 75.5

WAk 69.3 70.7 72.2 73.7 75.3

s83 703 716 72.8 74.2 75.5

ciorn 70.7 71.9 = 734 74.3 75.6

Of Xt | 2000-05 | 2005-10 | 2010-15 | 2015-20 | 2020-25

EMERT 79.6 81.0 81.9 82.7 83.6

ESESY| 80.1 = 818 825 = 833 = 84.0

SFAl 79.7 818 82.5 83.3 84.0

AL 79.2 80.2 81.2 82.3 83.4

HAR 79.2 80.2 81.3 82.3 ~ 83.4

Bem 79.2 80.2 81.3 - 823 83.4

22Xz 79.2 80.2 81.3 82.3 83.4

s 79.0 80.1 81.2 82.2 83.3

=ms 79.5 81.8 82.5 83.3 84.0

P ES 79.5 81.8 82.5 83.3 84.0

aAr=: ‘779 80.1 80.9 81.8 82.7

M= 78.4 80.1 80.9 81.8 82.7

ciorn 78.0 80.1 80.9 81.8 82.7
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E=E- V] 6,290 5,644 4,118 3,114 2,458 1,372
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=N | dae -t A27 -1.37 ‘136
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AfA2 -3.24 -2.46 -2.36 -2.4a8 2,71
s -0.43 -0.45 -0.51.° -0.53 -0.59
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ARE AT & doH, =5 A EANAZAr Y V2AR, d48%59 S
e, 948 EXRA L FuAA e GDPFAC €88 + gt A7A
AP Jidol &ds] APE dele ohlY, FAFI]TFALO), ¥]F4
o dg FAXAES 25 delag, &Y 2 8F FASE 5 HES
(non-observed economy)i}¢tE 9§+ OECD/UNECE -9 = A|7]F9llA
AZ15 QA& Mol

N

O T

i oy -z I

H ILOdM e 2elaFa A vl FE Al dd Jtol=ade
ZAdstglon, oo wel ZFo X AIHAAME FPFTolth RelaFd s
H 2 R Eof digh FAE 73 uid AMFHEE Foold, F 3o =
old &L ILO BAFH RuEy & ZA¥E EJE s5dnit AIEHE
ILO =%%A &3 ®1uA7} Z—Vé%ﬂr.

ole] w} $TYetE AFAAL, DERA T FARA L0 7ol
=S AEste] vga HY FAE AT AFE A=sn oA g
ek gAe wgdd v HAY BF 2 2AE AR deel itk =S
A R FAZRE PRI L0 =FEATH) At A
7NEg Agste FQolA $elvete] 9 AS A2 AT Bast Qo

B dAFoMes dx £ Ao 49 1)F243 d(informal employment)
]ﬁﬂﬁ}ﬂ YA v)F2BF(informal sector)i} B]FAHP Y AHE 1)
kil ApolHS AHEC. aglu vlFAF Qo] AA ZAloA ojE@A =

HeEAE AF2AEE THeE ZETY. dFde FAHY Jtel=gldd
et oj=olla Al 2AME AlHE AET F, fEluTelA o] vl H{Ye
ZAVFsAEE 22 A (place of work) F5E& TAHOE AT ECG. mix|go R
B A7 §A¢ 23 =(2006) 2] ATFFHERE 2 WEg Yopirh

_\_._.OEFJN]O
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. ¥4 2 (Informal sector) & H]Z 4]
# ¥ (Informal employment)2] A 9]

1. v EE 9

A 1562 FA %5 AZF3ICLS: International Conference of Labor
Statisticians)oll Al A& B FAEE HPol that HogE HFARE Al
AV M e BE A(jobs)E ARSI vk HFAFE AMGAIE MAolnt
Zhrel A 2dEtEA PA R BEEHA @2 ¥ v[HAd  ARGA
(unincorporated enterprises), &7t HZEZXHpaid domestic employes)E
ALgsle] BuE BFoz A BEL I T, ARAANE20] orE A
Al(not registered under specific forms of national legislation) & 4
TE AAQAIDE ngnt. A153ke] HFAEE Y Ao causal Z2A,
S22 2 =FA%A, AAEA FAEe v 2 EGAS 224 F
ol &4 & gle @& AU UTHILO, 2003). Al 153t ICLS] H|F 2]
F29 M Hog FAHCR AnRy oSy Zo] e 5 k.
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AT AEUNE BEF 2B FFol AL wFT AR Relo] o]
AAA Gon AFEE $UL. AnsAE NESHE 9L FAHQ Aok
g7l nrke AH AU AQA, ASEH Bl JESE Ao| thFEol
oh uEARE YAvE B 2 sHvIde) B4 2a Yok

ARl SEhe, MFY PR ANRE 1 AL
g}g A~

AdE SAG A%E B & gor] RAS PHT FE vk o) e

g5o] dojup= @99 A Al (enterprise-based)E A o] 7%x8 715
5

=2
2) =7k ARl wet 2R 4 Joy AR 59 wTs B3
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AEAE 7190l AEIREA, A7t olSAAENE TR ol BIE
At WFA REe A FEL WHEA ZAE HYSHAY =FBA B

& ol AAFAR A Aa FARE A ohuth wetA wF A
2Eo g5 &Y T2 AspEAe] ERE FRIGolo} Bk,

2) 4 9

Bl FARELe ZUAH(SNAQ oo} BHEA ) wah 7MARS £
He 7HAZ14E, § 7HAZE &A% 8EAr1dd A9 Ass @b,
A F-E ol A 2] H] 2] B E2 “n]F 2] A 7Y A A 714 (informal

own—-account enterprises)™ "H|-&4] 1183 7]¢(enterprises of mformal
employers)2 2 FEHETH H|FAEFT2 A Fo] 5= FA 1

1_4

Aol A4, AQIIHATE, ARE, FA), F BFo] afF F B
7k B Bad BFAste) % 53} BAgle] Aejwh

H]F2A 27HAIA Z1dold AZMAIAR SE2AE 2f8tn 95 JHATY
2ttt F 7199 ARFe 1909 AdY FE don ofe] JhAlel &35
49 ALY = JoH, F JY9e IS £E e AHudAE FA 1§
g F Jdoy AE 189 FHER agsiA e Fevh ¥FY AHAA 7Y
< Zb=xe] Al wet ZE AVHAIA JIEE XEE s Jdon HEHCR
TEHA ¥ 7gdRE XY F & Ut o] olgk Zt=o] FAH,
AR, AHE R, 718 Jgd et $53=RS ot AR 22 AL,
F5 7MES2E2, Ja18a, AE 18 Fol B3 Ao “‘SA LG HE
F(ICSE: International Classification of Status in Employment)oﬂ w2},

fr o

|y

-5
al
5}

HlEA 183 TIdeld 18Tl o aRHL 2¥Hs THAVIdE
ek dE&F= 199 Al = o o9 TH¢ Fae g A
Q = ok B 719E 190 o] HugAE AS 1o FHE LS
g 31%% 719e A=) AP wE § AETee natRI}
AAFE ostelAY 719 = 2 FHugArt FHHA Golop Ak F
BA 718 s AR 5 Qo TR 71ES A% 18] FHE 28d
Augass 7IELR e ol vyt F sy Es Al

NP QY5 AAE NFoR T 5 E 9




M3 D8F 9L BTl YoM WNngAfe) Fge 43, o
Fu2 9ol & Aok o 49 #a WEFHO} AZENAR 9
a AAscl Btk B4 AN AAREL FASE 719 A F
2 AFe QAACR YDA ket & AYPEZ A8k def. )
Qo 5 Pl AF@ute Zo| AT WE Wt 5F HEAL B
@k MngAE DEAG S g8 n§F NuEAE A3 BA AF
o} AEHRARFTES WRHAY 1 nEBAT EEHA =FPTFA H
WA ol%oln A9 $HE AR BFIT

172 ICLSAIM = Hl34 7T Ao AAE A1sx F3)9 wgArs
AtdAlel 22 AMAE Fdiste] Fostn ok & ‘Dol 71ZF(ob-based)
HlF2 A geje A MIAA FAE AL AgER o, o]F 173 FF
AME FAH AFer AHGdrt. & ‘REAGBAVE =FH, 254
AHE A B3 F a288™ YA s, HAE, a5 AR 2 %7}
T)E A& A XeAY, causal job v @IIAGH 2 R AHATE
2 22 ¥]F44 A (informal job)& 3l RAO=Z 583 ot

E 172 F3 A= AL TAd Aol dF AR JES =7t
E A ARy JMsAS 2EEd 23 F JES sl 173 A
o Bepd, aF Ao}, X, 9AE, EHE 3 =3
23te] slolmetloz AWEgch ofgjel Tolx HFAAQY PFE W
T (D~6)F (B)~10)e°] sizddr

A,
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<E 1> vFAFALGEA9 Framework

g e
A7} 74 A&z
gagy|  22a 28% |(Contributin| Hgx | Members of
. . producers
(Producti| (Own-account | (Employers) | g family | (Employees) cooperatives
on unit) workers) workers) P
M| 34 (w34 Wy NIy By | a3y | 34
T HE
X O X O 1 2 o X o
A A
H) 24
i 3 X 4 X 5 6 7 8 X
A+ A
7HA 9 X X X X 10 O X X

A& ILO(2002), Decent Work and the Informal Economy
Z: 1) Formal sector enterprise: HSIAI A, vldalva 2 AR 25
2) Informal sector enterprise: TIZFHIY A AFJA(QA =E 7HFEoE 95
A A, PlEEAA = AFEEE 52) vt A A)
X AHE Fele ¥
4) O: Formal jobs
5) 17 10: Informal jobs
* Informal employment(1~ 6, 8~ 10)
* Employment in informal sector(3 7 8)
* Informal employment outside the informal sector(172, 9, 10)

rir

3. )22 v)#A= Z A (Non-observed economy)® &4

A 172 ICLS 3o M= ¥4 A} vl@AZ A Al B Ade] +
2 Aojo tidt =2} o]9lth 2002 OECD/IMF/ILO®] 2l&) sHEox
‘B BZZH A A=E"(Handbook of non-observed economy)ol| = H]-F2]
FES W2 ovlo nA@ASAH A X gst Jrh wapa] BFARES o] )
371 HaiA s BBSAANOE)Y] BAE Bt Aol Fodrg Fa
=1 3=

H@EESAAE FUAHENA) A4 Al o) &HE NxEA £2EHA g
RE AR FOE AstAA, vFAFEE(FE A A7, EHEE



2 V2B A vipd. g FERES T FUAFY FFS FolE
Q4% stys RE AAYAE TLSE Fxolvh e TBHH
8] A} A (exhaustive coverage)® ZAAAA7F FH st dF=

255 7] wiEe] @A) offrt. oj¢} Zo] XTHEAA FHHE, & Y,
A8k, HlFAFE

o
3, o]¥ WFAES EFsted =¥E 71EolA Fod BAARE] Ha
i 53

FAEY gy NBEAANODE AAol sl AFIAT, B Al
227k SolA Atk $ES AASD Fas) $4Em Y AR 1)
BERAE T NFoE BRYG

1) ‘93 FHAA(SNA)Y] 7]F] 93 E&F

(1) A3+A A (Underground production) FA4| & A RA7]of 33,
HAZ|E 48 3y 58 93 AAEF S gxHoz 2t A5
Ak 93 SNAOA Aoslxo]l ZAAA ofuox AL olar FHH A
ojX| gk AEAMY RIIXA, AERFRGE T Y, HALSVIE,
TEAZE FAZIE T o)FE HAY, FRFAA A T& I
5l7] Y8l =X o2 PG wr)= PHE v g}

(2) ¥} A A& F(Informal activities)& £ L @ FAlAte] 18§
71319 A5E €= AL 12 BHOR st AR AAadE £33

A B7e il Fogt AAEds FEolth Al 163
f9oFslil olzigk Ul-go] 93 SNA®
A ELFo] Agle}l Ajn] 29
Ak Hele g dolrr B4 Ho a8

B2 7192 dATAE w2 AL A3 AY, AEE
A3 vEE, FIIT AHE UVIE st

At st HHAZIHS F8 v T2
el 7HAI71de] EAo] 93 SNAolA 2] ulFZaREo 7|
F3hetr] wiiolth, o] vyl HAVIYgS 2R}
£3HA] Fal 1 AFFol ot 7Yge 7 AAE o 7Y

sAL R A @ 5 Qo

=
1>

ML 2 o
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T
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(3) EY&-5(lllegal activities)E HAHo 2 FAH AALGFTORE vigLt
2 A, &, FE @) 2 D5 Fo] oo AFs. EHPA=
Ho o3 FAE FHAH, 93 SNAJME F71x HFE FRI}.
Aitol FAHAY B, £277F 349 Aste; v 2o AFika A
PN = FHANAY F7F 21 e APl o Al EHol
He Aae® yiEd 93 SNAGAE FEe Foo 93 A
82 e AYE FEIEUY AZFU g EHIAE
olbd 2RAel ST HEHZ Tt of7)A AFoEHE AL

= 71&e BYolgiriRte A3 Feod RAoln xEiol
tHEHQ ofojr}.

2) Eurostat®] Pilot Projecto] 938 &%

(1) A3 v]®=(Statistical underground)& ZA}o| Wizt ¥ HO
(ZAT] it F549, 559EF A vy, AQdride] & sAE,
EAALEL] HESA 5 FAFH ol wE ZAIGH e FEol
st

(2) 2AA ¥]#=(Economic underground)2 AAkz}Q] o] 3 &4, 21
(A 39 5L 93 W= 4 2 Avo Iy Bu, 24 TA
=5 HE 59 IHE 9% g vFE)E u] i),

(3) ¥ FAHE-E(Informal sector) FA WMo o8] T=oF7 gl A}
49 o] Fehg gt

(4) B AA(llegal production)S Y 5o o3 = JYIJHIE
o] n} st}
B A= A(NOE)S] EAl99L A5 el (mutually exclusive)o] A €&
710l BA g JAGE AEsta, olojxe Hu2 o)A o XFHE AL
)

oz Aostel FAL PES AASFLA HAY A=wA]
3

A
'_']——
25 =EE0 BPNM FIHAY 259 BHAIA HIIE @t
%

. =
o] 7%, FEH, FaRa 5 AV 39 A4 £AEE NOE A9
9& 2ux gk \A A BAH Ash, BAA A, wgART, BHA
a5 2 7Rt I Ao dis) He AZkA AE wAE A
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SAH AstellAd FeR(FED, HAARS PAA(FE2), AT
N H(HENLE e BAY AstIME FARI(FIY), Zﬂ‘:‘:}
Aol vSEH(FIELE AEsEL, HFTAFEL AT vTEH
6) oz 5333, ERANE A=DGHY vFH(HIENE QA=

<9 1> olgdol FAA(stat) £ E

A] &}
DR 2
4499 cEERD
1
g [ (5% [Frun| [MEs 5E BE==
#31)| [(£32)] (£33 (& 34)] (239 #36) £37)

Istat #45°] NOES] EAIGHT TAH SHEA N g
olefe] AT =FFY EE 2 F)2 AsFITEa

4 e Bt
A5 P99 98 d(reason)oll A gt weba o] B2 A I
€ WErh g2 FIZ 7|GZRA A ?:*01741—‘5 AAdsHaztse] £4, & 99
g #EsH AEgdo. Agsd SN AAR A& IAAD, A7
€ AA71Y, 7EIges Yy W% FUSH(npudall A B4
& BAEg. A7MEFEY Lfrel o FAMHAE Astn ZE Al x
5

o] BEldAn Uy BUF ZANA 2F FH EE{‘/}‘I} AR EO]l =
TolA e FYL #5349 = Aol A7l ol izt EWI #
& WHo 2FHI aPgM FEUEE & :

<E 2> AZYSY =F5FU 559 % NOE &7

Axe
=% | Ag5SnA 7G5Sl 294 ¥ 719
$RE 79 | 5 g | AA3 | AeRaaR
s = C1 Cc3
v EE C2 C4 5 Co
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m. °&4 FHde 53

2o Il HFAREY FHP B dHAEE FEY F UE
=% Z ZAMLabour force survey), QTAAZ, AFJAZAL, 7FHAEHIZAL
AL 2AL 5& T3t HFA HALTAE SAHs= 22 AYn
ATHILO, 2002). wekA A 173 ICLSOIA = o8] Z7lollA ADFRALE F
A A7, HFAAYT AnE A 3 =FY2AE 0 BHAP] Ao
Hgsted 71 AAd AR BFeka ok

1. B3 B Z2d A2 #H<Y(Employment in the informal sector) &

A% F5

2

URIA 0 8 = FHIZAIZRE v]FAEEAA HAH vF2] FHPol &
ARE g 2ok AT FECE, vol, Q1 4H, 7H 7Y, 1S
F&, AFA( BEA 3L FEA9) 5, 7O 3EOHOVES, 7
R, TEAIR 2 Y, AT EGHSD), AT AW A9, agn
128 FHE( full-time =& part-time, A7T3 && ¥]A3 (permanent,

}.

temporary, seasonal, occasional ) S©°

o

—

Qg oz wFARES NTAAY) B AW 2AE 3YE Frhsol
b

2 1) 9alo] 288 AGAY 2AE 2 FYUAARA D)

e

(1) 109 7%k (2) 10~19% (3) 20~499 (4) 50~99% (5) 1009 o)A

AE 2) A%E T2ALE HJFAL ()
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4E 3) 18FHE FAAE 2 39U

(1) &5 FC B 2 W), A2 H)
(2) 7VE2=A FC B A ), oA =)
(3) fr 22 FC W) A0 H), A HH)
4) 5 <=2 FC B 2 %), A9 )

x* A2 18 (Delhi Group)dIXE FEFZEASF7E 59 1wk v F2] R o7 k5

AE 4 olv AHFAR FEHAAEIR
(L d @ A Y T @) e @ 2EF B Uy AR

* (2)~(6) ME UEgd FF 2E 1022 L.

AE 5) AGAL oj® FHR TTAYE

(S W 459 4ol vt 24E 5 UdS)

AT 6) AGANA A EaE 2AY FHL?

(59 WFE 479 43 wet 24Y F 9

AE 7 AL FE e F71Y = ¥9Er, NGO, 3 9 285
A

(1) o AR 10)07 A L.
(2) oty A

FAE 8) FAE 18T ALEAIY ofd HA/AEH FEHQAIE?
(1) Cooperation (2) Limited liability company
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(3) Registered cooperative  (4) Ordinary partnership
(5) Individual -ownership (6) Private household employing domestic staff
(7) Other (8) Do not know

l

* (1) ~(7) §8< AF 10022 7/ L. (8) 92 A%

AE 9 FAo] a8d AIRAS FE?

(1) BF @) <8 T QYA (3) SoFH/AEER/ AN 2D
@) 243 (5) YL B g (6) AXNYH F|Y/AF AT/
HEARL/AAIL 5 () F2, 29488 5 ©) 7g

A SEA A A&

AR 10) F2 ol oA s

W78 @ 713 W L Eol Q= 28 FHA
(3) 3%, A4, AA, &, 7oA, MR SHE AL F

o

4) 5% (B) HL9 714 (6) 1&F9 7HH4
(7) 24 @4 (8) Market (9) %=3H

2. ¥]1F4 3 <Y(nformal employment)3&¥ AEF IHE

By, aFAoh Ao}, WA=, By F FANAE FAH HFA
Ade A7) A 2 X A12e ANET = 2RI 0)F,
bR sk A RE AERAASEY 2E, gald L AdeERo
A ARREALN TF Soith webd olei A2 we ErnelA
20039 £7] =58 24} oA 1SR HFAAY B LTS AYARY
tHEtiE EAA)18F, 2003).

ZEA g 2AE

AE 11 34L& A4 & gAHdoz agHJAFUN?
(D B3 2 943
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AE 12) FAL2 A AA %A (written contract or agreement)dolA] 3185
AsY7?

(1) (2) olye

AE 13) A9 18F+ dF(pension fund)E A B3IV =E 3 E5 72

() (2) °lye (3) EFUT

AE 14) FAL A7k AL Sgolu} ol e FAF BAS BEUA?

(1 @ ohe (3 2EUY

AE 15) ABYY olHE x5 o o #7 IS W, FUL Wik F7b
A8e wod & JAFU?

1) o @ ohe (3 =EUn

AE 16) A7t "ol gw, FAL& E4FUF 9L ol £ AdFUA?
(1) o (2) oYL (3) EEYY

AE 17) 23] A4AE W&, F9(advance notice) §1°] &5 293
Hud = dFYU7?

(1) (2 °lie (3) EFUH

AF 18) g B A, 3L =5 g8 nAAL RoNHFUA?
(1) o (2) oly< (3) BEYr}

o]Ael HAE gHoAM EF, HAE 10) "FE AJ=F(HA2)A dae=
7178 setrdlE F8 BFHL dst=(2%) Hi(place of work)E wetdlo]
eFo oy E FAE A dut. TEFA9 ok FAZQ Ay vF



AHYE TR £ YdeE e F9d  AE 2ol 9 =9 A
(home), 31-&F¢] ¥E2Hpremise of an employer) @ A& (street), 714
A oA PR = HAASF A8 gelo] xALe] FHo] Hr},

= AAH W5 gRoE AFAAx
e w49 A Austac ol we KU 2 we =
AL BEFE GBS ATANE B RFYRA), AFEAL] Lt
ZAbehal 9tk UNSl Anul4¢ ne 22440 HFE AR 2H3)
o Qe

(1) (home-based workers): 7} = 713 U AMREA 222 2 A4 Al
A9 5 F

(2) 149 F4 YS(workers without fixed location for work): =4, o385+
A MY, FAE EY S&HAL &

(3) F o]9lol :AHH FA(workers with a fixed location for work outside home):
F S 2" FaoA AFEE AR 2EAAL vy Z2F]AL S
HA71H o2 Yl FA=E AYPdleE AAFEHEAAHE )

ool EFel WE 959 XAIRE BHY, FEAE AA, Z2EZ2I
A4 A, ohdA e Eﬂfﬂ A&+, %&H, o227 oW PAHTY
g AEoly dge o AT

ol @A BWo] shsdtth AR 2AE 2P AFAL ABH]
Qe hg Bgolth oldY 2L B muAast AFAs} thE
B FErw, 2EAY, 229 0% ¥ wAY F20PPelddM I3
T QEAE Heldtel AAFYS AT AP ARE AL & A
B A ¥ 1) Where is your/is e place of work located?

o In own home or yard o On a Farm

o In another home or yard o Not Stated

o Not in a private home

B A ¥ 2) In which parish do you/does ... work?
o Kingston o Hanover o St. Andrew o Westmoreland
o St Thomas o St. Elizabeth o Portland o Manchester
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V. -9l 9] vF4FHYEA A

1. 91 =

AE EAH 9 Sastry(2004)F 552 EUS(Employment Unemployment
Survey 1990~2000) ZA} A12E EU® 63 da]agolA ILO7L AeHst
FHEFAS H L5t v]FA HYol digk FAE A=F A, 1L09 A
2 Eo] glgsltla #Hrpetgdch 3 EUS(1990~2000) ZARollA] A}l A <)
HEl, B3AtolA YA, e ZA3AbdA A=A Tl g Z2AEE
2 4@ A% wFH AY FA B £ FAGH Brlekm Atk
FAANE 53 Foh

<E 3> AEA9E vFHHY F43 232001, 1€ 71¥)

L?_

He

A [ || A | aR || A | 9r | dr
= F g 379.0 | 273.0 | 123.0 | 300.9 | 196.0 | 104.0 | 96.0 | 77.1 | 189

A" #AY | 320 | 265 | 55 | 117 | 96 | 2.1 | 203 | 168 | 35
3649 | 117.0 | 364.9 | 2892 [ 187.0 [ 1020 | 757 | 602 | 155
96.3) | (95.1) | (96.3) | (96.1) | (95.4) | (98.1) | (78.9) | (78.1) | (82.0)

DERE R

o ¥ % 2339 | 142.0 | 91.3 | 2258 | 137.0 | 88.0 8.1 4.8 3.3
o Az 385 | 267 | 11.7 | 209 | 133 76 | 175 | 133 | 41
o TWAY 17.2 | 152 | 20 99 8.7 11 74 6.5 | 90.0
o F49¢ 358 | 314 | 44 135 | 119 17 | 222 | 195 | 27

o NAZFAIARE 1 1.9 68.0 1.1 290 | 11.0 | 18.0 1.5 57.0 | 98.0

s}am NERESTE: 01-;—,— 1) 717 Ao PSS HEAAYA
Gt S AGA, 3) AtaNEE A 4

4 AYe D HFARRAGAA Bkt 224, 2 AtauE ¢
ARG RS FARE FR% U
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wel B FAREN vjFd FHYG  AHJE 553
vl FA Ho] FgoA A
% 88.34%)2 Sastry9)

SELEEEE
EUS(1999~2000) =A} Z}Eoﬂ 283 A,
A SHe MF0] 95.56%(5 YR E: 99.14%, M E AR
A9 fAr A}E wol: AU

2. & o] o}

Rahm & Mohammad(2004)+ do]X]
Aot vFa HAPE SAHET &2 HF
ARG A Q) ¥ TF, HAUAFTE HE AL
% 7= Asta Yt

o} AANA HFAREY AR

.I

e
2

>
=
s
=
2
R

ojg)gt Ao wel 2002:d0) AA)¥E ‘Census of Distributive Trade'
QA ABE AT RAD A3, VFARE AQAE )5

s+ 109
Hjae] BEAE £ AIAE HFAREL AFY AS, VIBYRE ALAS

82,4537/M2(Elqd: 36AMA, A% 40AM2)E AA) AFGAS 34.9%, %ixﬂ
Fojle] 7.1%8FA HPL 21.8%E A= Ao E JEYT)

b

oxote] WA AAFE F
AER Aol TUHAL,
2ARES Foste] G

3. 2429 WFARE 24 A% Wu

Charmes(2004)E #=ellA] @83t = HITHFE 2AE Aelg 4
o, FEe FUbAA B FARE FAE A =FHRAP FE EEH
T JE AR ot Fo I7PEE vlEg HEAREY] HAYel F
HHMA 2AA gt v (R 2 tha3 2ok

= 7t J = 37)12¢ g 7 A= g Aot

wagg | TEHENY oz | wsgag | TOAEN | Leazy

&ALFAZAL | T T R A -E =
1A% | 1999~2000 | 1999~2000 2003 2000 2001
8] (%) 49.9 65.8 12.9 28.6 12.6

F: gAlobe Fol £
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4. SEjUete] w1 FAAAETA AL

S vtEtel A vl FH G ti BHL HZ IMF 9J&97] o] F 189
ddell HRG HA A ZEAY s, 7HHAAM Y A ZEAe] Fd,
BA71Ee) AR Q% APIEAe] FF SolA vEH AT webA
SAZIHE] TAR B T ol nFH, 4VIEE, =F9A T #¥
1AM E ol AR X&) A3 A5 HFHHY A AE

2y Fakol DAL ZHX WA 200447 L0 L De)1g3) o] Fedsty]
A 28k ot

53] SAAAAME RigAHARTAMNLES TS It FERE Ui
Aoz Adel F53dr] AFsIGth. F9(20053)9 AFERE FA/T
A =oEe vFAHAGY A R BF, ALAEE BNt olE #8hY]
SAAANA olFolAn AT ‘=FH AP H 2006 AFAA L] HFA
2 uEAHAY HFE 2 34T+ J= 2E2ZL(place of work)
FES ATFE H A FEoE Frtsto] HFAAYEA AR A
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CE 4> 22 A4 B 9F 1T AYAFAARFTATEAD

2005.3 2005.4
A8 | 74H A4 aach!

Al 22,576 100.0 22,934 100.0

1 %75‘%%;‘:2;} Aot e 17,039 75.5 17,105 74.6
2. A7 7HA 506 22 484 21
3. @9 71A 393 1.7 389 1.7
4. A ¥ 753 3.3 722 | 3.1
5. 50|y 2 ALYP FY 2,732 121 3,127 13.6
6. TEFT WH 1,094 48 1,058 4.‘6V
7. 71 € 59 0.3 49 0.2

A8 FAH(2005), BABEAFZAN05, 3¢ R 49) FIARAHNREAR)

TEFL 3] 7V (homeworker) ©2ZAs A4 ZEA 9

0%01]}‘1’ ——.E—
[e:]
!

CAREBNY 2l L AR FOB 7HY

Fal Sl

S ueh (2005 )9F EU 1270 F7ke] 7HA 22219961 d)E Yl wetd o
+% ZTHE 4 F3). 2005 yvEe] AR AHEJD b 2 e v}
A)eE 3.8%, T8 12712 4.6%(1996W3)E HeErHT HIE BlwA|Ho] A

olat AR $eielel

NP 22AE 28 2(1.4%), 2=3200.6%)°) »l& =4 e
Seyete] ZHAERAE =5 A E e fd3tet AREAle WA,
FEo g Tow Q3 ¢S S oz nr
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< ¥ 5> FE371 712 A homeworker) (F31-4 dinv] %)

= 7} 1992 1993 1994 1995 1996
EU 12/ = 49 42 46 46 46
) 7] of 11.6 113 11.1 10.8 10.1
] 11.0 10.3 11.8 11 11
T 0.8 2.6 55 5.4 5
=9 5.2 5.1 5.1 4.1 5
EEIP 1.7 23 1.8 1.6 1.4
tYA= 20.6 195 | 186 18.2 7.1
o) &) o} 5.5 5.1 45 46 46
ER ] 55 6.9 63 6.9 6.1
Ydgs 5.6 6.4 6.8 6.8 6.8
FeEg 44 3.9 4.0 3.7 35
259 0.8 07 0.6 0.6 0.6
9=z | 76 2.7 2.7 2.6 2.6

A& : Felstead & Jewson(2000), In Work at Home : 1992-1997, Eurostat

V. g g4 R ¥ A3
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3 gt AA Z4FeMe 24 AblE Golngtth elm ZEel Alds
Eato Seluel AABEATEALY BAARA GBoE APEAE A B
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NEHoz uFNAYRNFE A Aetshy] AR FUEY AT Aabs
dew 2 #AE AU Uk
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24} Abelol g EAHQ] BAo] BEahr)
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