omall Area Estimation in Daegu Metropolitan City
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1. Small Area Statistics

® Needs of Small Area Statistics
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® Estimation
- Model base ~— Normal distribution

- Data based ~ Bayesian estimation

1) Model Based Estimation of Population

1) A& 2 &H(Linear growth model)
- 2719] AT Py, 18] AT P, w718 A7FA0] a 2 o

P,=P,+a*t

QRS AF o= Q7Y ABT 27189
2) Y3 R 8 (Polynomial growth model)
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P,=a+B t+B ,*t*
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3) R|4A A2 &(exponential growth model)

PN

P,=P,(1+7"

- ANFARAE »& AAUTE H3A logP,= log P ;+ tlog(1+ »)

4) AR T2 HRevised exponential growth model)

- 2719 AFE Py, ¢ 719 ATFE P, AT GRS

P,=P,—(Po—P)l—0q

5) =¥ E2 Y &(Gompertz model)

719] /IF- Py, 719 )17 P, w719 JI7F4RE »olet SHdA

P, H#d&E ¢ 3HH

- 2719 AFE P, 19 ATE P, AFARE BAGE P, WAL log b2} 3
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6) ZAZ2E 2 &H(Logistic model)

- 2719 ATE P, 119 ATE P, AT FARS P

P »
1+ kr— "

P,=

6) A713] AE & (Autoregressive model)
- 1 ATE P, , k7)Y Q7S P,

Pt=a+£31pt—1+[32pt—2+'"+5 th—p
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-5 p7] AR TS0l le] A7 pol B FUL T A9 o AL I
Z}7) 3] A B 8(Autoregressive model of lag p, AR(p)e|E+al &
- HIE A7) A77E 719 Q1T P, ol S8 HEE T AT, ARDEFC] HH

P,=a+B,P,

7) A3 E ¥ Muldple linear regression model)

- P19 AFE P, BWEWNSFE x,x,,c, 1, AL M

Pt_—_—BO_*_lel_!'Bzxz—l"'"_l_B pxp

8) F.T E Y 3 (Cohort model)
SNz B3 AR ATHSE FRANA Aeshs WY

- 719 IS P, , EASTE B, AMUSE D, AYFE IM, AEFE EM Y} 3P4

Pt+1=Pt+Bt“Dt+IMtﬂEMf

2. CHA] QItEe) Q01 &4

o 121 GNI(Gross National Income, = HE5-]))
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3. Small Area Estimation of Population in Daegu

1) ®AHI2lIT F=AH|

HTA1Y IS AGsh=t 310, 719 AFFANRFTAXN AFAAZEY, F3A
FRY, FEE2vy ZXAHEE 1ZA7]|YALEE HLSIHY Tt A FHol
19959} YT VY2 FAAZ FH)oIF A PATAL FAZNL A7) AE
of QITFA L NFEAX(PHE 1995902 dgom, A4 AFXF(19953-20053, A ADB)

7} A gong AT/ AFREAES 01doR Sk
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<E 3-1> CfPA| ol3t0 chsh =

AA|el+t INES P NE = PN AR(1) EAX
2000 | 2,538,212 | 2,518,806 | 2,522,219 | 2,522,168 | 2,522,117 2,518,066 | 2,528,863
2002 | 2,540,647 | 2,632,058 | 2,533,254 | 2,533,239 | 2,533,224 2,535,181 2,539,843
2004 | 2,539,738 | 2,545,380 | 2,542,724 | 2,542,753 | 2,542,782 | 2,539,176 | 2,553,885
2005 | 2,525,836 | 2,552,068 | 2,546,942 | 2,546,994 2,547,046 | 2,535,297 | 2,550,516
20006 2,568,773 | 2,550,850 2,550,924 2,550,999 | 2,524,667 | 2,547,186
2007 2,565,405 | 2,554,469 | 2,554,560 | 2,554,662 | 2,523,772 | 2,543,704
2008 2,572,236 2,557,823 2,557,939 2,558,055 2,523,089 2,539,926
2009 2,578,993 | 2,560,929 | 2,561,064 | 2,561,199 | 2,522,566 | 2,535,779
2010 2,585,769 2,563,806 2,563,958 2,564,110 2,522,160 2,531,342
XE © i PAIE S71DB, 19965-20060 ARoILL |
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})tzz 1)0 (1'+'7) d

P,=P,—(P,—Py)(1—9!

Pt=a+B1Pt_l

IDI}FI ==.l)t_F.E;t“_ﬂl)t_k.ln4‘{_'laﬂd't

2005 2006 2007 2008 2009 2010 2011

ST 80,693 77,955 76,007 74,107 72,255 70,450 68,689
ST 345,096 351,853 366,349 360,846 365,342 369,838 374,335
M 252,881 250,162 246,445 243,532 241,423 240,119 239,618
=T 180,571 175,636 172,177 168,787 165,464 162,205 159,012
ST 466,768 470,928 480,119 489,489 499,042 508, 781 518,710
T3+ 438,612 436,583 432,884 429,185 425,486 421,788 418,089
ZA 600,852 599,639 296,921 594,202 591,484 588,766 586,047
2T 160,363 159,834 159,659 189,271 158,669 157,854 156,826
A 2,525,836| 2,522,590 2,520,561 2,519,419 2,519,165| 2,519,801 2,521,326
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3) 2 E FA

<i 33> OM Ag oz elTx MY
2006 2007 2008 2009 2010 2011
0—4A| 120,518 4.79 114,573} 4.56 10.8,628 4.33 102,683 4.09 96,738| 3.86 90,793; 3.63
5—94M| 180,325) 7.16 180,917 7.2 181,510 7.23 182,102| 7.26 182,695 7.29 183,287 7.32
10—14A] 177,965| 7.07 176,232 7.01 174,499 6.95 172,766] 6.89 171,033] 6.83 169,301 6.77
15194 168,714 6.7 163,355 6.5 157,996 6.29 152,637| 6.09 147,279} 5.88 141,920| 5.67
20—24AM| 205,156{ 8.15 202,175| 8.04 199,193| 7.93 196,211} 7.82 193,229 7.7 190,247 7.6
25—29A| 194,084 7.71 188,549 7.5 183,014] 7.29 177,479 7.08 171,944 6.86 166,409| 6.65
30—34A 227,838| 9.05 227,588| 9.05 227,338| 9.05 227,088| 9.05 226,838 9.05 226,588 9.05
35-39M 225,391 8.96 224,056 8.91 222,720) 8.87 221,385 8.83 220,0491 8.78 218,713| 8.74
40—-44AM| 229,030 9.1 226,463 9.01 223,897 8.92 221,330] 8.82 218,763 8.73 216,197 8.64
45—-49AM 214,819| 8.54 221,450 8.81 228,008 9.08 234,738| 9.36 241,378; 9.63 248,017 9.91
50—-54A 157,386} 6.25 161,810 6.44 166,234| 6.62 170,658 6.8 175,081 6.99 179,505 7.17|
55—59A 114,361 4.54 115,760 4.6 117,159] 4.67 118,559 4.73 119,958} 4.79 121,357 4.85
60—-64A 106,131 4.22 108,991 4.34 111,851 4.45 114,710} 4.57 117,570 4.69 120,430{ 4.81
65—69A 83,253| 3.31 86,434| 3.44 89,615 3.57 92,796 3.7 95,977 3.83 99,158| 3.96
70—T74AM| 53,475y 2.12 55,364 2.2 57,253 2.28 89,141, 2.36 61,030 2.44 62,918| 2.51
75—T9A 31,896| 1.27 32,938) 1.31 33,981 1.35 35,024 1.4 36,066| 1.44 37,109| 1.48
80—84A 16,826| 0.67 17,315] 0.69 17,804 0.71 18,294 0.73 18,783 0.75 19,273 0.77
85M0]&t 9,6811 0.38 9,892| 0.39 10,203| 0.41 10,514} 0.42 10,825 0.43 11,1367 0.45
A 2,516,749 100| 2,513,871 100] 2,510,993| 100| 2,508,115 100| 2,505,236| 100{ 2,502,358 100
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(2)

WA ZEQE FA

<E 37> tFAIL] =EME F/

1995 | 1996 | 1997 | 1998 | 1999 | 2000 { 2001 | 2002 | 2003 | 2004
2| 15.36 | 15.00 | 14.20 | 12.72 | 12,53 | 12.86 | 11.00 | 9.46 | 9.56 | 9.10
A 15.86 | 1490 | 14.0 [ 13.15 ] 12.36 | 11.61 | 10.91 | 10.25 | 9.63 | 9.04
2005 2006 2007 2008 2009 2010 2011
&
A 8.49 7.98 7.30 7.04 6.62 6.23 5.84
Az A SHDB — 19954 -20053 AN ZEYE
<I 38 UFAle XAHS FH
1995 1996 1997 1998 1999 2000 2001 2002 | 2003 2004
2| 27676 | 26493 | 24464 | 20925 | 20264 | 21344 | 16609 | 12687 | 12763 | 11355
FA 29616 | 26708 | 24085 | 21720 | 19587 | 17664 | 15929 | 14365 | 12954 | 11682
2005 2006 2007 2008 2009 2010 2011
A
A 10535 9501 8568 7726 6968 6283 5666

4. Conclusions

Atz: @ tf2AE SAH0B — 1995 -20054 AAol+t

® Poor Data for Small Area Stat. and Statistical Model Selections

® Statistical Information System for local governments

® Professional Statisticians

® Periodic Training Statistics for official servants

® Investments for Small Area Stat.
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