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A4 <4 2¢ 34 49 59 6% 74 84 9¢ 109 114 129
A 4.3 1.9 25 3.7 2.4 25 1.3 2.7 2.6 1.9 2.2 2.2
B 2.0 1.9 0.0 1.6 1.6 3.1 0.0 0.0 0.0 3.0 2.8 2.8
C 2.8 2.9 1.4 2.8 2.7 4.2 2.8 2.7 1.3 1.3 0.0 0.0
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J 3.2 3.6 3.7 3.9 3.5 1.8 1.3 2.2 1.8 1.3 2.7 7
K 3.2 2.2 3.3 2.9 3.8 2.8 2.6 3.7 4.4 1.8 1.4 1.4
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A 3.6 3.2 3.3 4.0 3.7 0.0 0.0 0.0 3.6 0.0 1.8 1.8
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H 3.3. 10%RSFA ROISH MW SN BHY

4 darg 2 + gl g Hedg e FHAYE
1 —13.71 —0.466° —1.221¢ - 0.136¢ 1.830b

2 —5.980 . . . . 0.293¢° .
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AAESs logit probit cloglog

R =) Z3rts AR(1) A& AR(1) a8 AR(1)
& 0.314 0.512 0.310 0.509 0.314 0.512

g -1.921 —4.902 ~1.256 —2.474 —1.952 —4.900

Al . —0.183% . ~0.078° . ~0.180°
&+ ~0.263° ~0.434% —0.109% —0.181¢ ~0.260° ~{).428%

WA )& . . R . . .

oz —0.044° . —0.018% . —0.0442 .

B . 0.553% . 0.231% . 0.546%

FHAAE 10.1592 . 4.313¢ . 10.011¢
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g 7He Wigeto] Rofdt Aoz Jehd o) f ‘
B NYojjA € viE 2o 12 F54L T 349 7MAERE Ago] e a8 A9E &
o 47 AT B Sddithe 230538 A SelAs ABASE logit, probit, cloglog
AAgo s 22 & = 0.314, 0.310, 0.3148 2AHQon FAF o] 29 A¢, F7ady, =3
AYEC] 7Y 222 Yepdth AT Go) 29 AFo] FPAY A Kt AYEe] ¥ Aoz 1}
By o] 5445 4UES WolNI a9 AYgEe] ¥24F 4UE0l & A=
yebdt. AR E S AR(DC.E 78S ASdE 242 4 = 0512, 0.509, 0.5122 A=y BE
dAgrol thal FRF A FFEEeEo] ol APued Aog FAH . FYAlel vl A
o} o] APEol W Zloz Jehdon 53] 9 4% 6 ¥ Aoy BAHY. Hgeyel ¥
AGL5E AGEol 2% oA FFAETEN AAAATL —10 77 R Y
2}k Y e & Abold) qlrkn B £ o 2R g g g 9TE wx ge=r}
Zlo] 74 & AelFolgta & <= 9t}
B EARAH AL E7MERFE o TR did JsETFE Ner @ AICY
SBCe¢ 22 7Fe=d-E 2AZ ¢ 2ynlas € 4 . 7MBYE] e uety 2n)
234 dE2A veigov 32 84E B 379, FFATIAETF), FHEAGY AYEe] &4 A
Aol HHE 4TS T+ Zoz B

o rle

o;a,'“

£ =wolME 20053 1957 129744 ZA4EE 2 43949 257 AF7e AARE AT 2A
S USRI R YN dNSFARE S 8t APTF 24 AgEel " AusEe] of
A FFE VAR AW A7 98 A5 BE S PERY BN 934 Ut
d3} AR(1) 7Py Eel #3732 AY

ol AaAA7 Erhke S s )AL ISP R P ot ul by
o oudit. BAdA dgd 42
ol tisl A3 dBdert ddE e A AJEL TESE vt A9, 479, FuEA

(W)
o
N
N,

2
o
e
=
3
o
ok
o
>
K3
e
)
N
)
k
2
2
i~
S
2

O

el
e
Py
tio



EE 673

s

AR, 201, O1ARE (2005). &7 AAIY BHE o83 4axd 24, <FLEAUT>, 18, 627-637.

?:!%% ALt (2000) 22 BA AAE Y5t 24 99, Journal of the Korean Data & Information Sci-
ce Society, 11, 111-126.

‘%7’1, Z &0t (2004). Small area estimation techniques based on logistic model to estimate unemployment
rate, The Korean C()mmummtwns in Statistics, 11, 583-595.

YIZER, O|A2 (2001). 4RE FA ol B3t w2 AL, Journal of the Korean Data & Information Science

Society, 12, 47-55.

A1712, 014H2 (2003). Model-data based small area estimation, The Korean Communications in Statistics,
10, 637-645.

AL, O{AR, 019Y (2003). AZT AGAF £4) 242 A AN

14.

rii

HAEAW <SHEAAE>, 16, 1-

Datta, G. S., Lahiri, P., Maiti, T. and Lu, K. L. (1999). Hierarchical Bayes estimation of unemployment rates
for the States of the U.S., Journal of the American Statistical Association, 94, 1074-1082.

Ghosh, M., Natarajan, K., Stroud, T. W, F, and Carlin, B. P. (1998). Generalized linear models for small-area
estimation, Journal of the American Statistical Association, 98, 273-282.

Liang, K. Y. and Zeger, S. L. {1986). Longitudinal data analysis using generalized linear models, Biometrika,
73, 13-22.

Rac, J. N. K. (2003}, Small Area Estimation, John Wiley & Sons, New York.

Rao, J. N. K. and Yu, M. (1994). Small area estimation by combining time series and cross-sectional data,
The Canadian Journal of Statistics, 22, 511-528.

Wedderburn, R. W. M. {1974). Quasi-likelihood functions, generalized linear model and the Gauss-Newton
method, Biometrika, 61, 439-447.

You, Y., Rao, J. N. K. and Gambino, J. (2003). Model-based unemployment rate estimation for the Canadian
labour force survey: A hierarchical Bayes approach, Survey Methodology, 29, 25-32.



674 GO, 2243, 21U

Small Area Estimation via Generalized Estimating
Equations and the Panel Analysis of
Unemployment Rates

In-Kwon Yeo! - Kyoungjin Son? - Youngwon Kim?

! Dept. of Statistics, Sookmyung Women's University;
2Dept. of Statistics, Sookmyung Women's University;
3Dept. of Statistics, Sookmyung Women's University

(Received May 2008; accepted May 2008)

Abstract

Most of existing studies about the small area estimation deal with the estimation of parameters based on
cross-sectional data. However, since many official statistics are repeatedly collected at a regular interval of
time, for instance, monthly, quarterly, or yearly, we need an alternative model which can handle characteris-
tics of these kinds of data. In this paper, we investigate the generalized estimating equation which can model
time-dependency among response variables and is useful to analyze repeated measurement or longitudinal
data. We compare with the generalized linear model and the generalized estimating equation through the
estimation of unemployment rates of 25 areas in Gyeongsangnam-do and Ulsan. The data consist of the
status of employment and some covariates from January to December 2005.

Keywords: Generalized estimating equations, generalized linear models, small area estimation, unem-
ployment rates.
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