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ARG A A2 x=A (Gonzalez-Manteiga 5, 2006; Wang3} Fuller, 2003; Ybarra$2} Lohr, 2008),
W3 250 A 22X HFA 7 (HallZ} Maiti, 2006; Opsomer 5, 2008), GISE o] &3} 4 x] o33
719 (Battese 5., 1998) & o}t AFHokz FoE 1 D}
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QAT WF 0, BAF 022 Zhe jid o|n, BHO A} 9} AT =

=

b=zl B+vite, i=12,....m (2.3)
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(Rao2} Yu, 1994; Rao, 2003).
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Normal Quantile— Quantile Plot for total unemployment
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Hormal Quantiles
Shapiro-Wilk's test for Normality W=0.712  Pr=W <0.0001
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Normal Quantile—Quantile Plot for unemployment rate
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Hormal Quantiles

Shapiro-Wilk's test for Normality  W=0.969. Pr=-W =0.1557
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Normal Quantile— Quantile Plot for logit(unemployment rate)
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gons g AFET O geigery)  @odRr®)  @@dued)
s B1i RSE oFF  RMSE 0% RMSE OEF RMSE
1 16 28924  23.2% 17,590  14.0% 23715 192% 27,598 21.0%
2 15 19,638 32.6% 14923 19.9% 16,677 25.4% 17,697 26.6%
3 6 5905  57.3% 5285  423% 5710 31.5% 5763 353%
4 10 6.575  36.5% 7676 23.9% 7856 25.0% 7.805  28.5%
5 13 14760 22.7% 13,168 18.1% 14358 19.5% 14,573 20.5%
6 6 6411 41.4% 4669  44.1% 5065  284% 5485 30.5%
7 8 9262 34.4% 6442 32.9% 5331 29.9% 6723 27.5%
8 9 17328 31.9% 11,176 23.0% 13,635 22.6% 15861 26.4%
9 13 11322 42.0% 13,106 19.8% 13315 26.6% 13,138 32.6%
10 11 3917 56.6% 4856 35.9% 4838 347% 5044 36.4%
11 5 5658  735% 5609 424% 6,515  28.3% 6,622  39.2%
12 10 8228  29.8% 6,787 28.4% 8,630  23.6% 8675  24.9%
13 5 2234 392% 2,125 40.0% 2,137 314% 2,172 304%
14 5 L171  50.0% 1,195 48.3% 1347 36.4% 1,505 34.1%
15 6 1,807 63.3% 2,300  46.8% 2,506 36.9% 2,857 36.6%
16 5 2,199 44.38% 2,035  46.3% 1,857 34.1% 1,969 31.6%
17 13 2,161 283% 2,196 274% 2288 24.6% 2408 245%
18 15 2262 415% 2426 37.1% 2,574 30.7% 2,756 30.6%
19 13 608 70.7% 663 64.5% 896  45.3% 1,743 33.9%
20 5 864 61.3% 821  63.8% 1,023 36.4% 1071 36.4%
21 5 965  66.7% 933 67.7% 689  49.5% 777 39.7%
22 30 5713 265% 6,826  19.8% 6,682  20.8% 6,800  233%
23 12 2283 31.6% 2278 30.9% 2,175 27.8% 2260 25.8%
24 8 1479 423% 1439 427% 1,498 32.3% 1,561 30.8%
25 26 7976 19.7% 7832 18.1% 7,501 18.3% 7777 183%
26 7 1,679 40.4% 1,597 41.6% 1,334 36.0% 1,469 30.2%
27 7 1,163 45.6% 1,137 46.0% 1,052 36.7% 1,106 32.0%
28 9 3760 35.7% 3361 36.8% 2337 349% 2,801 28.6%
29 8 2405 432% 2265 43.5% 1,494 40.2% 1719 32.2%
30 6 1,978 74.0% 1,701 77.0% 1234 49.0% 1425 37.3%
31 5 1,687 45.5% 1671 44.9% 1,081 45.6% 1232 34.0%
32 22 5766 33.7% 7,060 23.3% 6,373 26.8% 6,534 28.1%
33 10 3847 72.8% 3,181 61.0% 2,648 44.8% 2990  382%
34 11 4,039 342% 3915 32.0% 3529 30.1% 3,760  27.8%
35 5 953 70.7% 941 70.2% 862 49.2% 965 37.6%
36 14 4095 23.8% 3,789 24.6% 3,154 23.5% 3612 212%
37 16 3520 273% 3467 26.6% 3208 252% 3326 234%
38 13 2757 492% 2,803 44.1% 2,677 33.8% 2777 327%
39 5 603 70.7% 607  69.8% 668  49.3% 803 38.3%
40 6 1,633 70.7% 1,518 71.3% 1331 42.0% 1412 39.5%
41 17 5078  313% 5662 24.8% 4955  282% 5060  262%
42 11 1419 50.9% 1,605 44.1% 1,659 39.6% 2,094 33.9%
43 6 989 70.7% 1,003 68.1% 1,102 46.8% 1254 37.8%
44 8 2934 41.8% 2,605 43.8% 1911 37.7% 2221 304%
45 13 4018 322% 4286 27.8% 4656 23.5% 4,594 26.9%
46 5 630 100.0% 645 95.9% 906 49.8% 1137  40.0%
47 6 1,076 46.8% 1,080 46.2% 906 44.2% 998  33.8%
43 8 3013 44.9% 2,862 432% 2,866 31.8% 3,032 32.6%
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53 6 4879 70.2% 2910 77.5% 2,989 34.0% 3265 37.3%
54 29 4726 24.7% 4812 227% 4,562 22.7% 4604 22.1%
55 16 675 43.5% 683 429% 761 36.9% 980 33.0%
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Small Area Estimation to Unemployment Statistics
in Korea

Jin Kim'4, Jae-kwang Kim?

“Sampling Division, Statistics Korea; "Deparatment of Statistics, lowa State University

Abstract

Most sample surveys are designed to estimate reliable statistics for the whole population and for some large
subpopulations. However, the research for small area estimation have been increasing in recent years because
users demand to reliable estimates for smaller subpopulations like small areas or specific domains. In Korea,
the Economically Active Population Survey(EAPS) is the main household survey that produces monthly unem-
ployment rates for nationwide and 16 large areas (7 metropolitans and 9 provinces) in Korea. For county level
estimation, direct estimators are not reliable because of the small sample sizes. We consider small area estima-
tion of the county level unemployment ratesfrom the sample observations in EAPS. To do this, we use an area
level model to “borrow strength” from the auxiliary information, such as administrative data and census data.
The proposed method is based on the assumption of normality of the model errors in the area level model. The
proposed method is compared with the other alternatives in terms of the estimated mean squared errors.

Keywords: Area level model, borrow strength, indirect estimation, model-based estimation.
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