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Comparison of Small Area Estimations by Sample Sizesl)
Jung-0O Kim2) and Key-II Shin3

Abstract

Model-based methods are generally used for small area estimation. Recently
Shin and Lee (2003) suggested a method which used spatial correlations between
areas for data set including some auxiliary variables. However in case of absence
of auxiliary variables, Direct estimator is used. Even though direct estimator is
unbiased, the large variance of the estimator restricts the use for small area
estimation. In this paper, we suggest new estimators which take into account
spatial correlation when auxiliary variables are not available. We compared Direct
estimator and the newly suggested estimators using MSE, MAE and MB.

Keywords . Direct estimator; spatial correlation, SAR model.
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3} 213 SAR X ¥ (Simultaneous
Autoregressive Model)2 th&-3 Zt}
Zah = PaSan T €an
ANM Z, =Y, - Y, o2 S, = Y, Ziolth & S, a A%, h AZTY o
LEN,(h)
2 S N Fe& W ol THH Z,8 EF G golth ol AHste
WL o7 X7t ok B =RAME o7 o2& AHste WS AAEY oF
AN 71 £ 23S FE WY E A9d9 ALt S 2 =4 Agd o
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2 s 482 ¢ e FAAAL T 5 AT
23 M HE FAF
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Ao 2AFe shitel B4 AT 2 4Ae 23 UE Aot B AY &
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<X 3> MSEE 7|22 & Z A=l 5 TAF N

300078 2 | 500070 %% | 1000070 3% | 1500070 5% | 200007} %%

e VP2 ys V7| 4 21 7 18 14 11 15 10 16 9
YPE oy YRE| ] 24 1 24 9 16 11 14 12 13

2y Yo ys Y| 4 12 5 11 9 7 9 7 13 3
Y78 ys YRE[ 2 14 3 13 5 i1 5 11 13 3

. YPE s ¥ 1 7 2 6 5 3 6 2 8 0
YPE s VNE| O 8 0 8 2 6 5 3 6 2

ol Y8 vs VP 1 8 4 5 6 3 7 2 8 1
YPE vs YRE| 1 8 1 8 2 7 4 5 6 3

- Y2 vs ¥ 0 5 1 4 3 2 3 2 4 1
YPE ys YNELO 5 1 4 1 4 2 3 4 1

- Y2 yvs ¥ 0 5 0 5 1 4 2 3 4 1
YPE s ¥YNEL 0O 5 0 5 0 5 2 3 2 3

P YPE s ¥ 1 4 1 4 4 1 3 2 4 1
YPE vs YNE| O 5 1 4 2 3 2 3 3 2

7] Y28 vs Y| 3 23 3 23 10 16 16 10 16 10
YPE ys YNE| 1 25 1 25 4 22 7 19 12 14

24l Y22 ys Y| 5 12 6 11 7 10 10 7 11 6
YPE ys YNE| 4 13 5 12 6 11 9 8 9

o | YPE s Y0 10 1 9 3 7 4 6 4
T lyrr s N[ 0 10 0 10 1 8 6
2y VP ys Y| 2 13 3 12 7 8 10 5 1 4
Slyrr sy 2 | 13| 2 | 3] 3 |12 5 | 10] 9 6
ax Y28 ys V7| 5 5 6 7 4 11 2
YP% ys YNEI 4 4 5 8 7 7 6

. YPE yvs Y| 8 8 9 8 11 6 12 5
YPE vs YNE| 7 10 7 10 7 9 9 8 10 7

" YPE v Y| 12 9 15 18 3 19 2 20 1
YPE ys YNEl 11 10 13 15 6 17 4 18 3

. Y2 yg v 13 12 10 9 15 4 18 1
Y2 ys YNE 13 13 6 13 8 11 11 8
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<% 4> MBE 7|22 3 Z A= 4 FA%F N5

300074 % | 500078 F% | 100007} 3% | 1500070 3% | 200007} F&
e YPE ys v 23 2 25 0 24 1 25 0 25 0
' YPF vs YNE| 23 2 24 1 23 2 25 0 25 0
oy Y% vs Y| 15 1 16 0 16 0 16 0 15 1
o YPE vs YRE| 14 2 15 1 16 0 15 1 15 1
Yo% ys v 8 0 8 0 8 0 8 0 8 0
o YPE vs YNE| 8 0 3 0 8 0 8 0 8 0
oo YPE vs v 9 0 9 0 9 0 9 0 9 0
. YP% ys YNEl 9 0 0 9 0 9 0 9 0
Y us B 0 5 5 0 5 0 5 0
i YPE vs YNE| 5 0 5 0 5 0 4 1 5 0
) YP P ys ¥ 5 0 5 0 4 1 5 0 5 0
i Y25 ys YNE| 4 1 5 0 4 1 4 1 5 0
- YP2 ys V| 5 0 5 0 5 0 5 0 5 0
= YPE vs YNE| 4 1 5 0 5 0 5 0 5 0
. YPE vs ¥ 24 2 25 1 25 1 26 0 26 0
¢ ¥PE ys YNE| 23 3 24 2 25 1 2% 0 2% 0
4l Yo ys Y| 17 0 17 0 16 1 17 0 17 0
Y7 vs YNE| 17 0 17 0 16 1 17 0 17 0
o Y22 vs V| 9 1 10 0 10 0 10 0 10 0
o YPE vs YNEL 9 1 9 1 10 0 10 0 10 0
o Y2 ys V| 15 0 15 0 15 0 14 1 15 0
= YPE vs YNE| 15 0 15 0 15 0 13 2 15 0
. Y?2 vs Y| 13 0 13 0 13 0 13 0 13 0
o yPY ys YNE[ 12 1 12 1 13 0 13 0 13 0
A YPE vs v¥P| 17 0 16 1 17 0 16 1 17 0
U v v v 16 1 16 1 17 0 16 1 16 1
o YPE vs Y| 21 0 21 0 21 0 21 0 21 0
O e vs YNE| 20 1 20 1 21 0 20 1 21 0
e YP% ys v 18 1 19 0 19 0 19 0 19 0
i YPE vs YNE| 16 3 19 0 19 0 19 0 18 1
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3% v aa AY 2%, v teEd 4% YEE MSEE VF
2 u@sAth n=3,000032 AL} 348 BE 44 7oA Y R ¢

St 14 FAM YPOE YR $sein 22 gYe

A YPEZE YR $5Ekn 27) AgeA vPE yNERG $adt & giRid

AZTFAAN Y2 Hs yre YNEE $5E Ag Bl ¥

9l 4 n=5,000% 10,0000] HWAN VPP S5% AEFY Ft Fkse A

d T & Adew p=20,0008 Bl VP e F F

g & & Ut o ® HYo A HuEld <F 4>F AHEz Ao A A
o A#glel 28 A7 Fol ABglol Y g2 F AR v 58 A
S F 5 UG BLOoR <E 5>E B E=RoA Y T FHFL vug Ao
o 2x9 Ao A$E ARY F7b Ae Aeol HYHEIZ n=3,000 F&
n=5000% A%E FHRA MSEE J1EoE AHEY Y7 YNE w3
S5 AY A HsE ARE F1 Uk n=3,0002 B YA o 8 S5
3 AL B & F oy n=5,0009 AS F FAHFL A L AFHE F31 g
th. olo] wtate] MBE 71Fo2 AL A YNEE v e A A2 $5
F AL L F A BE 249 FAY 7Y 4$A AR S 2 S
n=20,000, YN8 Y Fq H& mj$ 53 AnE Fu o a8y yNEe yPE
Hoh Y AnE F3 9onz T EAZ Blu:s 2 ovst gt
Ead 53

MSE
20
MB

10

T T T
5000 10000 15000 20000
TE+n

T T T T
5000 10000 15000 20000
N&%n

<a> : MSE 7| & <b> : MB 7|&

<I¥ 1> Ag9 A7 WE M 79 249 FAF v

<Y 1> A€ 7Y 279 FAHA B dHoltt <a>F MSEY #3 4
oty YPPe MSEE= AE F nol F7 T W WS wME &xE Zasugsl
n=10,000 °]elXE Zx7t E3 F AL B F Ut ol wad yFe
n=3,000014 7}¥ AL MSEE 73 JAoy no] T/ & W 2 FAavb g =



680 Jung-O Kim and Key-Il Shin

AL B F3 Utk YVEE n=5000¢ W A AT FAA R FL MSE
zrm Qo olf2 rf¢ ok AAE F3 Yt <b>E HE MBd B

318N dold MSE(YF)eh MSE(Y.))E olg8d o,E Toti o8 <H
6>o AR}

<HE 6> MEAYG o, HH o, N3 Y¥E MSES MB

3000 5000 10000 15000 20000
(%=0.326) |(%=0.469)|(%=0.681)|(%=0.845)|(*%=0.907)

3000 | 5000 |10000|15000(20000|MSE| MB |MSE| MB |MSE| MB [MSE| MB |MSE| MB
0.07610.10010.628|0.914|0.916} 4.0 |-0.16] 6.0 |-0.62| 3.0 |-091| 1.2 [-0.60| 1.2 |-0.34
0.179{0.414(0.8460.765|0.868| 6.4 | 1.78 { 47 {154} 1.0 1073 | 1.0 | 028 | 04 | 0.16
0.457)10.43410.756 (0.872|0.905| 359 | 527 | 316 | 377 | 80 {168 | 36 [ 077 | 25 | 0.50
0.1100.251(0.099|0.306(0.281| 129 | 199 | 48 {090 | 54 | 0.07 | 2.0 |-0.10| 1.7 |-0.05
0.1090.129(0.020|0.27310.250] 95 | 168 | 58 {096 | 7.2 | 005 | 1.0 |-0.06| 1.8 |-0.06
0.29810.66210.743|0.61510.714( 28.8 | 390 { 139 | 307 | 74 | 146 | 57 | 046 | 38 | 0.19
0.654[0.672{0.839]0.947}0.937|131.110.77{101.6| 857 | 434 | 492 | 144 | 231 | 13.7 | 1.29
0.176(0.311]0.265]0.781,0.684| 43.4 | 3651255 | 3.01 [ 222 | 131 | 1.7 | 041 | 2.7 | 0.25
0.214]0.368|0.54110.485(0.828] 15.7 | 278 | 80 | 178 | 40 | 087 | 48 [ 043 | 1.0 | 0.22
0.024(0.056110.132]0.118]0.209| 14.4 | 053 | 81 | 065| 48 | 041 | 59 | 0.14] 2.9 | 0.09
0.031(0.075]0.13610.380{0.577 29.6 | 0.24 | 84 | 038 | 74 |-0.20| 43 {-0.22| 3.8 |-0.10
0.03410.097(0.05510.125(0.273) 7.2 | 038 | 54 | 028 | 7.1 {-0.15| 45 |-0.01| 1.3 |-0.04
0.111{0.059{0.031]0.050{0.1351 13.4 | 1.69 | 21.6 | 1.01 | 10.7 | 0.20 | 14.8 |-0.02} 3.5 |-0.02
0.457{0.534|0.819|0.896]0.944|| 60.6 | 6.57 | 424 | 4.86 | 13.7 { 247 | 46 | 1.03| 3.0 | 065
0.37210.48210.70110.875]0.964| 51.6 | 590 | 46.9 | 5.07 | 256 | 2.78 | 127 | 151 | 34 | 0.84
0.05710.202|0.210]0.400|0.232) 6.6 | 101 | 5.0 095 | 53 | 046 | 3.3 | 022 | 43 | 0.07
0.610]0.678|0.82710.955|0.979 70.1 | 7.72 | 59.6 | 6.46 | 26.8 | 361 | 80 [ 177 | 3.4 | 0.99
0.373]0.696,0.750|0.822|0.919( 26.7 | 438 | 145|322 | 72 | 1.70 | 41 [ 069 | 1.7 | 0.36
AEET [0.852(0.944|0.986(0.995|0.998( 23.8 |-4.50{ 209 {-4.24| 13.2 |-348| 44 |-1.90| 1.7 |-1.19
0.087(0.143{0.177]0.404|0.304]| 9.6 | 150 (116119103 {052} 36 |0.13| 28 | 0.11
0.280/0.192/0.297]0.417[0.418) 14.2 | 288 [ 236 | 2.10 | 10.1 | 0.89 ] 40 | 025 | 26 ] 0.15
Az 10.197]0.496]|0.544(0.673{0.738] 280 | 326 | 145 | 264 | 66 | 1.01| 3.0 [039] 1.8 [ 015
7T 10.073[0.07710.259(0504|0.475) 7.5 | 0.04 | 146 [-0.02] 12.0 [-0.67| 4.9 [-0.37{ 56 |-0.30
S3 |0.567]0.753(0.846]0.959|0.975| 209 |-4.23| 11.3 |-3.13| 6.4 |-1.99| 2.1 |~1.01| 1.2 |-0.59
2ET 10.22410.413]0.659(0.736{0.874 39.9 | 441 | 348 | 402 | 22.7 {279 {209 | 141 | 91 | 0.76
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S0 2 Mg 7 FoA B a9 TS FIAALH olF ol&dtd Ar9
F7} 3,000014 20,0009 792 YNFe MSESH MBE TIATh oAAE <E 6>
ot drk. FRE AR q,E AHEE B9 AU, MSEE VIELE RS W,
g g AERES AFETD 73 dee A& AT Ao 23y A=
TE AT @& AHgste 3o 22 o] AME Ed AT o
A <E 6>9 Aot <E 1>} <F 2>8 vl n=3,0009 ZAHE FHRH
MSES A% A AY, $F7, 727 2831 45ETFE AT AGAA o, =1/2
S AHEE ARG Mg HTE a,=03268 AHEF Aol © $5E Aoz e
Wt o] Al N9s AHEA HHY JMFAV} q = 051 lth wetA 052H Z
< & AMEE Y] dE I FAFY dFH] AAM UE A7t vdex Uk

OEoz2 Agolge tE ANdAk RgAdTFE Fdto 4 AxY 7MFA oF
TR ol E <E 7> AT <E & AHRY FAR 2REY Fol ube
AEdZ2 Aoz vk v gwbAQ FEd AgE Rolxn vk F AR F
n=3,00081 A% 7t¢ & A7 BLdEY o,=0387, 282 HE Fe XL A
02 q,=0086°th. Z#Y n=20,00080 A$ T E A dAde
a,=0.968 283 71 & Fo|] AEoE o, =0.564°th wety 2R F7}

EEE YRR 9% 3s s Aol MEAYS BAFT o

b

F

ol

<E 7> AEE, ArFE THA a,

aa
A= 3000 5000 10000 15000 20000
A& 0.326 0.469 0.681 0.845 0.907
A 0.386 0.500 0.667 0.852 0.944
ol 0.276 0514 0.712 0.762 0.905
k) 0.212 0.3% 0.509 0.709 0.880
B 0.174 0.311 0.507 0.695 0.834
Rk 0.146 0.111 0.230 0.528 0.746
=4 0.153 0.359 0.789 0.817 0.941
737 0.207 0.287 0.482 0.640 0.716
24 0.387 0.380 0.560 0.830 0.849
5 0.249 0.470 0.643 0.841 0.876
= 0.149 0.235 0.418 0.819 0.877
A5 0.086 0.084 0.160 0.295 0.564
A 0.423 0.588 0.831 0.897 0.968
e 0.265 0.577 0.816 0.898 0.962
Cl 0.154 0.220 0.358 0675 0.806

olF MglA 7tFA o, WGE MSES MBS WItE AHEZA. o AFdE <X
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g>ol Aejso} vk WA AR
yPPun yNEsk 2@ Ae ¢
"ot wets AEF7E n= 10,000
@ % gt Wty YNEE axg 24gon *}%5‘ o, A&
ol 7AEA o8 % AYstclel Atk FEFIE > 10,0009 ﬁToﬂz %A 9
Hdeo] 22} Arst Be A9ong 2xd 2497 g2 Yo g5 oo}
g Roz nad v¥e yVe wnE MBE /7o B 9 YV $58 A
s @ & Qo MSEE 71ZSE 4% Aol ol Wl $de] Yekdm Yk

2 A A

-{>
N
3
I

—
o
O
o
o
2

2t A o8 A okl ¥PPe ggo] Fojgo] dugez ¥VEA ¥
Bt 959 2942 72 Yee ¢ 5 AU

<HE 8> A&l o, F 3 ARES W] ¢ FAZF AT

3000 5000 || 10000 { 15000 | 20000 3000 5000 || 10000 || 15000 | 20000
yDH YNH D] yNH yDE pNE DR N pDE 3N | 357 yNE| 35| pNE ysH pNE e e ysr) yNE

/412510 (250 250G (250 25(0{ O (2540 (25010 (2540 {25(0 (25
V3§2312 (25| 0125(C(25]0|25;0|[223]0{25(Q0|25)0{25)|0]25
11\31 172 1231 2424 1123|2250 (2500 || 1 {240 |25] 0 |25)0 |25)0 |25
2/3 023 22322411425/ 0)25(0¢ 2 (2302501 |24((0 250025
3421 4423223 2§2510¢025| 0 2 (23012500250 |25}0 |25
V422346 1911141411 15]10(] 101545 |20) 6 {19 3 |22} 1 |24
1301 (2405120010 15013 (129141111213} 8 [ 1717 1180) 3 1221 1 }24
V2 1241|249 (16(11]14)12|13||15|10| 11|14 7 |18} 4 |21 4 |21
273011241 |24 3 (228171213 ||17| 8 |12 |13)11 |14 4 |21|| 7 |18
4011240112401 12455 1200101151181 7 113 [12)11|14) 6 |19f 7 |18

4. A&

B oERdAE wx 4Rst G A% AsHE AW 2R TAYE I2Y
S e N2e FARSS ANHAT A%Y FALL MIEE 1FoE AY 34
w3 wiasgon vE A% ALY 24 AA7t A S5 Ao FAHY
9. oet MBE NFez Be A A ATl 5% Aoz veyd ady
2% 279 A% 54 A2y AHe Az 47 e A gl Ay
HBe ALY A9 e 2 MIES 24 Ho] 1 ARE I AgAE AL F
A7t B 5 ok WekN MSEE /1Eoz A% $54S BUIE AL BY

ba
n BelAg A% ALE BAY $540 dFHRenE, ux A8 9
£ 3 B ALEIE ARt B RN AAF T BAY
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