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2. HIOIXIQk X}D| XZ0t4& P& (Bayesian Auto Poisson Model :
BAPM)
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A i
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A7 X;: i A AR, §: ABAFe A, S A9 AFAAE 1T F
EA WP, 28 p 0 APAEAF A9 Agolth. a8a y; ~ N(O, o) 7433
pist vie A E S-olE 7HgdTh & l FRFL oA AR g AFES AT
T oo W dq&FE 7 24 9 FHF2E Ut AT AXNH A71dHA o
2(2003)2} SAR 232 F7ARAA} 2A8tE A% TUEARE AYdLz 2y
285t ol

3. Aiz24
3.1. Xlg 49

o] =Rl Al T 5o A 1998'd ol o] F0] A Aol 21 F A (Survey of Disability, Aging and
Cares : SDAC)olA FollQl 5 w42 o] &3¢t A= FA 43,0008 thde
2 ZA7} o)RojFH o Aol 5o H42 BEHFHC) 1: Physical(PHYS), 2: Sensory
(SENS), 3: Intellectual(INTEL), 4: Psychological(PSYC), 5: Head (HEAD). 2181} &4
o A}&E Aol £+ AAe Aol &4 9l Disabled(DIS) W71 AFEH Utk &

DIS; = PHYS; + SENS; + PSYC; + INTEL; + HEAD; (3.1)

F2E g A S AN Folid TAE AFE + e HrsE d¥E
o ALE EF EAS AXHo] drut} BolA Q= 7FE FE A F remonteness A
the E 313 & 3.2+ WhERig AR ES AW T Aot
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£ 3.0 Aol Q) Felol BE AHd Fold4 W g

ol FHel
F(state) | ssd PHYS | SENS | INTEL | PSYC | HEAD | DISABLED
1 10505 | 0.10243 | 0.0226 | 0.0037 | 0.0094 | 0.0229 0.1612
1 10510 | 0.05936 | 0.0224 0 0.0056 | 0.0058 0.0933
8 80540 | 0.1084 | 0.0649 0 0 0.0181 0.1915
8 81005 | 0.0917 | 0.0148 0 0.0047 | 0.0306 0.1419

3.2 A9 BRHE4L RE
}_ A

Hz ¥
F(state) | ssd | PF00 | PFOL | --- | Intel.dsp | sens_dsp
1 10505 | 24665 | 59181 | --- 981 269
8 80540 | 2971 3423 | --- 4438 23
8 81005 | 16008 | 15548 | --- 1487 11
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2. Z2t A2t (Spatial correlation : Moran’s I)

T2 AES] 93 24 3TEAY Mgl FEEE Bl §

th 4Rt o g8 FGARAE SA3E A8 7HA] FA FolA Moran’s [I7F £ 2 AHEH Y
o F7H A 82 5§IFAAS HEF 1A} Cressie(1993)2)
o & ol A (DIS) Q) ¥H-3 9] Moran’s I 3f2 S-PLUSE
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Moran’s Index =1 =

A71A 652 A %} 9 o]% FAE YeEb & A A #4(Indicator function) o] T}

F 3.3: DISABLED ¥ 42} Moran’s I
Statistics | Estimates | Std. error | p-value

Morans’ I 0.178 0.05065 | 2.998e-4

#339) Moran’s [§ AW H T IHARBAE £ATL BAL £ Yo gaid ole 3
BEA 4 8L o188 £ Uthe 2AE F1 Yok

3.3. Hio| x|t X}J| 04 2% (Bayesian Auto Poisson Model : BAPM)

G 270 A AT w0 X} A}7] Eolg RS T IAL WA DIS;E AAY i
Z ol Ql4g} 3d
DIS; ~ Poi(u;), i=1,---,1 (3.2)
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6:9) AFAES2 SAR 23S A2 B ol FRABBAL 4940 we} It
AR o] 2UAVE4E BLVSAR R AUH) oI B 2R AL 93
st AAANEY 7 A 4BAFS 52 AN B8317) A9 step-wiseZ Y]
A8 4 Q7Y BEWSA A Yok o] BRI AFASe) AL 2 WFL
2 AT $AL A5 BFABAA BSR4 ABBAYC) FYHL A W5
£ 37 o fons FNEARN APWSE 5B WSS F Rl 5L WSS
2 493t By 275900 olof whe) 579 49 W47} 495 gl REMOTE,
PF00, PF02, PM00, PM03. 7t 914-59) sul: 28404 du=grh. 2z 4gus
o HEe A ARE NFoR Hgon o WSEe] £XF BYo] A4H Utk £8 2
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Remote; : 2R i7} FA FA7e ol Ax BAAAQEINE YEIYE re-
moteness WS,

F00; : 239 i2] 204 v] 9] ofz} 9 H]&,

F02; : 2A 9 i) 204 o)A 40A] m) ko] of 2} 01 H] &,

MO00; : 229 9] 204 u]gke] F=} QT g,

MO03; : 2319 i2]40A) o)A 654 Tl wke] G} Q1 H)E,

SDIS =Y. DISk/ng: 20 Fi 2 Qe ZE 2499 BE 5519 Fofd
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7, ~ Gam(0.001,0.001) (3.5)
B; ~ N(0.0,0.01), j=1,---,5 (3.6)
p¥ ~ N(0.0,0.01) (3.7)
A ¥ (Winbugs) 2] MCMCof| 93 F ol A2 wjo]= = N;b; &= E(6:|X;,S:) =

f;0) ANH AR ol £ ig) FAFo] Arh

3.4. 3tENI2| SAR 2
A7) A3} o] 4F-2(2003)0ll X 471F 2HoA SAR 2L T} 2T}
DISZi = ﬂlRemotei + ﬂzFOOzz + ﬁ3F02zi + ﬂ4M00zi + ﬁ5MO3z1; + pfS”{jlszi +v;

o 714

DIS,; : Freeman-Tuckey WE3t 2] 9] & o9
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F00,;: Freeman-Tuckey HE3 AR i 2] 204 n]vte] oz} Q7 4=,
F02,;: Freeman-Tuckey ‘313,’—}'5‘_ A 2] 204 o] AF 404 v]gke] oz} Q14
MO00,;: Freeman-Tuckey W &3 A X9 i2] 204 ujgke] JFA} ¢4,
MO03,_;: Freeman-Tuckey Eﬂ%}?} A A F i940AM] o] AF 654 U] T A} Q1S
Sfpzs =3 DIS i /ng: 229G i J& BE £ F ZE g§Y9 Fol
(DISABLED)-»] Bgoly ol AY TS AFe LR FHolt)h
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MSEY? = [~ (Y; - Yi)?] (4.1)
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%e thed 2

M=y -7 (42)

i=1

¥ 4.1: SAR®} BAPM¢] MSE, MB &

SAR BAPM
state | # of ssd | MSEY? | MB | MSEY?| MB
1 49 22411.14 | 2737.99 | 6006.93 | -3685.17
2 45 10211.48 | -606.43 | 6252.30 | -3927.34
3 30 14983.78 | 8128.80 3612.30 -743.09
4 19 16323.69 | 5818.20 | 2793.11 | 854.47
5 28 6176.77 | 2077.95 | 3620.73 | -1711.43
6 8 7561.42 | 6641.27 | 2313.34 | 1308.06
7 10 1353.55 | -532.80 | 1947.46 | -1702.75
8 8 1353.55 | -1179.87 | 2837.76 | -2636.57
A= 14719.60 | 2832.06 | 4564.41 | -2228.11

¥ 412 A5 EY MSEE 7|£20 2 3¢ u] BAP 23o] | 582392 .
28U MBS} A9+ thg3HAl vebdth o] BAP 23 o ’\1] FA9 B4HE Eol=
de E&FoY H & Eolt vt A E&F oA gt AL YE AL Ut} A 7]1A4
Brown 5(2001)°] A ¢+st He] A ek(bias diagnostic)& ® 7] 2 32} Brown 5(2001)ll A
AHEE 7R AEe A FH G0l EHAS NS ez 2yt 2 F9 233 A
HEA g0l A9 ZA FAF oo sttt Aoty wEtA B/ 2370 A F FA/%
S o=z 389 3 3AIHAE A3 717177170l BHEe] 707 F o] dof A
=2 FHe 3 H= Aot} thE ) E 4.2& V9 Vo) FHo] g A A AFAHA
a2 ZFolth
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E4.2: V91 V,9) S| A AN SAALS 2RAS

SAR BAPM

state | # of ssd | slop(std) R? slop(std) R?
1 49 | 1.012(0.045) | 0.93 | 0.841(0.027) | 0.95
2 45 0.862(0.045) | 0.89 | 0.736(0.031) | 0.92
3 30 | 1.038(0.028) | 0.97 | 0.889(0.020) | 0.98
4 19 | 1.086(0.038) | 0.97 | 0.983(0.030) | 0.98
5 28 0.987(0.022) | 0.98 | 0.832(0.024) | 0.97
6 8 1.064(0.034) | 0.99 | 0.989(0.079) | 0.95
7 10 | 0.939(0.059) | 0.96 | 0.586(0.146) | 0.64
8 8 | 0.914(0.092) | 0.93 | 0.698(0.090) | 0.89
A= 0.993(0.018) | 0.93 | 0.840(0.013) | 0.95

E 42904 SARY] 3§ 'Vl 7M7H2 71&7(slop)E 7HR LB He I+ SAR B
o]l BAP E¥) vls] REAH YL ¢ & Yok 22t R*FE A ¥ E W BAP B3] SAR
2y olgd QJ—}ED}EHE—E—% e 23 Qo) BAP 230 Bl 3€39L ¢ 4 Atk
HOo= 8 415 & 428 FA o 1L2|3H BAP 23 & AMESHA Hd 3 B4
4+ ey de aﬂl ERE B T eS¢ 5 Aok wWEkA BAP 239 H9
ol EAE ¥F ATHAAZ Fr= ¥}
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Small Area Estimation Using Bayesian Auto Poisson
Model with Spatial Statistics*

Sang Eun Lee!

ABSTRACT

In sample survey sample designs are performed by geographically-based domain such
as countries, states and metropolitan areas. However mostly statistics of interests are
smaller domain than sample designed domain. Then sample sizes are typically small
or even zero within the domain of interest. Shin and Lee(2003) mentioned Spatial
Autoregressive(SAR) model in small area estimation model-based method and show
the effectiveness by MSE. In this study, Bayesian Auto-Poisson Model is applied in
model-based small area estimation method and compare the results with SAR model
using MSE ME and bias check diagnosis using regression line. In this paper Survey of
Disability, Aging and Cares(SDAC) data are used for simulation studies.

Keywords: Bayesian Auto Poisson Model, Spatial Autoregressive model, Spatial
Correlations.
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