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3.2448 3.2442 3.2506  3.2630 3.2149

0.3277 0.3269 0.3287  0.3306 0.3292

GDP 31435 31584 34192 29835 29043

65 14.29 14.22 14.74 14.47 14.07
1 3.29 3.30 3.55 3.16 3.05
1 1.73 1.73 1.86 1.65 1.60
1 2.79 2.75 2.76 2.91 2.99
1 76.29 76.69 84.37 71.96 69.12
46 39 57 64 75

1 21.52% 20.15% 23.05%  24.48% 27.25%

2 21.37% 19.75% 19.27%  30.39% 24.57%

3 20.41% 20.45% 21.16%  19.55% 20.52%

4 19.21% 20.29% 18.89%  14.63% 17.03%

5 17.49% 19.36% 17.62%  10.96% 10.62%

-0.0025 -0.0062 0.0255 -0.0200 0.0216

7.36% 4.69% 10.01%  13.64% 18.17%

25.23% 23.15% 33.19%  32.00% 23.11%

35.62% 37.57% 28.65%  31.22% 33.90%

18.10% 19.82% 16.62%  11.72% 14.52%

13.69% 14.77% 11.53%  11.42% 10.30%

49.51% 48.40% 50.57%  51.24% 55.47%

81.79% 78.76% 95.28%  92.69% 74.70%

95.36% 93.62% 99.43%  99.59% 99.19%

15.76% 19.42% 9.89% 6.43% 5.03%

48.87% 54.33% 41.18%  37.66% 27.09%

29.99% 23.17% 41.50%  46.73% 50.45%

5.38% 3.08% 7.43% 9.18% 17.43%

16.21% 14.51% 21.73%  19.81% 18.82%

9.42% 11.21% 7.87% 3.99% 3.81%

33.08% 39.21% 26.64%  14.16% 15.82%

41.29%% 35.07% 43.76%  62.04% 61.55%

61.37% 62.33% 64.67%  57.26% 54.91%

4.73% 5.74% 2.83% 2.07% 2.19%

2.98% 3.43% 1.51% 2.49% 1.54%

2.83% 3.55% 2.46% 0.78% 0.00%

28.09% 24.95% 28.53%  37.40% 41.36%
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GDP
Easterlin 1974 2001
65
1922 55
3 1 3000
1958 1961
2008 31
GDP OLS

GDP 0.0129 1



1 2 3
-3.6262 =+ -4.58 -3.2505 = -4.15 -3.6496 ** -4.61
GDP -3.850E-06 -1.18 -3.990E-06 -1.22 -3.610E-06 -1.10
65 0.0209 = 2.62 0.0171~ 2.16 0.0219 = 2.73
1 -0.1335 = -2.78 -0.1092 ~ -2.28 -0.1311 = -2.72
0.1168 1.06 0.0695 0.64 0.1239 1.12
0.0278 1.50 0.0276 1.49 0.0287 1.54
0.0030 1.16 0.0034 1.30 0.0027 1.06
2 -0.0193 -0.54 -0.0191 -0.53 -0.0190 -0.53
3 0.0961 ** 2.10 0.0927 =~ 2.03 0.0959 ** 2.10
4 0.0374 0.65 0.0371 0.65 0.0370 0.65
5 -0.0599 -0.77 -0.0627 -0.81 -0.0606 -0.78
0.2423 = 6.29 0.2412  6.26 0.2441 = 6.34

30 39

19 29 -0.0818 =~  -2.22 -0.0797 =~ -2.16 -0.0830 * -2.25
40 49 -0.0295 -1.00 -0.0283 -0.95 -0.0280 -0.94
50 59 0.0066 0.22 0.0182 0.61 0.0079 0.26
60 69 0.1509 = 4.15 0.1733  4.83 0.1515 * 4.15
70 0.1404 == 3.32 0.1619 = 3.85 0.1417 = 3.34
0.2047 = 5.20 0.2007 = 5.11 0.2047 = 5.20
0.1927 = 4.92 0.1887 = 4.82 0.1935 ** 4.94
0.3384 = 7.75 0.3373* 7.74 0.3404 * 7.79
0.3384 = 7.32 0.3373 = 7.30 0.3406 * 7.36
-0.0284 -1.52 -0.0269 -1.44 -0.0269 -1.43
0.1436 = 4.59 0.1452 = 4.64 0.1457 = 4.65
-0.0751 -1.58 -0.0735 -1.55 -0.0762 -1.60
-0.0196 * -1.85 -0.0206 = -1.94 -0.0199 * -1.87
0.9157 = 18.98 0.9175 = 19.02 0.9164 =~  18.99
0.5206 = 12.07 0.5202 =+ 12.06 0.5210 = 12.08
0.2376 = 5.51 0.2365 5.49 0.2379 5.52
0.0433 1.50 0.0470 1.60
-0.0786 ~ -2.30 -0.0790 ** -2.30
-0.0501 =~  -2.17 -0.0461 ** -1.95
-0.0177 -0.78 -0.0144 -0.62
0.0019 0.04 0.0097 0.21
0.0542 0.94 0.0594 1.03
-0.0361 -0.60 -0.0285 -0.47
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-3.1713 = -3.38 -5.0311+ -1.87 -5.0018 = -2.06 -2.5347 -0.82
GDP -3.780E-06 -0.96 1.170E-06 0.11 -2.160E-05~  -2.18 2.670E-05 2.31
65 0.0131 1.36 0.0067 0.25 0.0450 1.85 0.0524 * 1.76
1 -0.0516 -0.88 -0.0110  -0.07 -0.3589 =~ -2.39 -0.3610 = -2.06
-0.0450 -0.34 0.3668 1.00 0.3745 1.12 0.3870 0.91
0.0473=  2.14 -0.0947  -1.46 0.1894 = 3.05 -0.1887 = -2.81
0.0036 1.15 -0.0067  -0.80 0.0111 1.45 -0.0081 -0.83
1

2 0.0403 0.91 0.0722 0.61 -0.0967 -0.95 -0.3859 ~  -3.10
3 0.1898 = 3.47 -0.0570  -0.37 0.0655 0.46 -0.4307 = -2.63
4 0.0999 1.47 0.0062 0.03 0.0120 0.07 -0.2870 -1.39
5 0.0189 0.21 -0.1570  -0.61 0.0357 0.14 -0.5446 -1.94
0.2400 =  5.34 0.1739 .27 0.1702 1.30 0.3570 2.53
0.0036 0.33 2.3335 1.12 0.8416 1.68 0.1341 1.55
2 -4.950E-05 -0.36 -0.0200  -1.09 -0.0065*  -1.68 -0.0008 -1.51
0.2470~ 4.41 0.1574 1.36 0.1014 1.12 0.2539 = 2.40
0.2075 = 3.77 0.0209 0.17 0.1649 * 1.72 0.5047 = 4.88
0.3236 5.46 0.2190* 1.61 0.4131=  3.48 0.6350 = 4.90
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-0.0308 -1.38 -0.0303  -0.48 -0.0071 -0.13 0.0051 0.07
0.1881~ 4.72 0.3213~ 2.21 -0.0617 -0.55 0.1377 1.56
-0.0586 -1.19 -0.4961  -1.17 0.1143 0.26 0.2082 0.56
-0.0230*  -1.82 0.0319 0.88 -0.0631 = -2.03 -0.0381 -0.99
1.0258 =+ 14.96 0.8563 = 5.67 0.4328  3.03 0.6849 = 3.92
0.5903 =  9.12 0.5366 ~ 4.38 0.37110 =~ 3.62 0.6153 = 5.81
0.3045  4.61 0.3108 = 2.55 -0.0383 -0.39 0.3916 = 4.15
0.0955 =  2.61 -0.1039  -1.15 -0.1249 -1.49 0.2148 = 2.18
-0.0738+  -1.91 -0.2467 = -2.05 0.2470 * 1.68 -0.1667 -0.93
-0.0430 -1.56 -0.0860  -1.09 0.0150 0.18 -0.0186 -0.18
0.0323 1.09 -0.0504  -0.66 -0.0223 -0.33 -0.1389 -1.78
0.0524 1.00 0.0281 0.15 0.0969 0.47 -0.4382 -1.86
0.0786 1.22 -0.0348  -0.14 0.3441~ 1.81 -0.0783 -0.28

0.0628 0.94 -0.5213 = -2.49 -0.2156 -0.68 -
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650%  160%  31.2% 5.7% 83%  194%  69.5% 89%  16.6% 70.8% 50.9% 49.4%
(N) 1154 1154 1154 1154 1154 1154 1154 1154 1154 1154 1154 1154
20-29 54.7% 856  16.0% 4.7% 47%  113%  604%  151%  27.4% 65.1% 53.8% 61.3%
30-39 520%  129%  25.1% 6.4% 82%  263% 655k 8.8%  14.0% 71.9% 52.6% 57.3%
40-49 5620  118%  17.8% 6.5% 77%  231%  69.8% 71%  17.2% 75.1% 48.5% 58.6%
50-59 589%  132%  37.6% 4.6% 51%  208%  77.2% 91%  14.7% 68.5% 45.2% 50.8%
60-69 68.7%  164%  33.6% 5.3% 76%  153%  71.0% 99%  16.0% 72.1% 53.8% 43.9%
70 851%  261%  43.4% 64%  137%  189%  68.3% 64%  157% 69.9% 51.4% 37.3%

89.0%  425%  44.1% 59%  115%  230%  69.3% 77% 115K 75.0% 53.8% 52.9%
N) 1342 1342 1342 1342 1342 1342 1342 1342 1342 1342 1342 1342
20-29 80.0%  185%  33.1% 3.1% 92%  231% 715 85%  12.3% 71.5% 47.7% 62.3%
30-39 848%  305%  41.9% 81%  16.7%  286%  75.2% 5.2 8.6% 76.7% 46.2% 59.5%
40-49 855%  295%  37.2% 43% 77%  235% 765 90%  115% 79.5% 59.8% 67.5%
50-59 896%  37.2%  43.7% 69%  117%  238%  745% 82%  10.0% 77.5% 55.8% 52.8%
60-69 914%  532%  414% 61%  112%  201%  66.9% 83%  133% 70.1% 52.2% 38.5%
70 97.3% _ 69.1% __ 61.0% 586 124%  205%  54.8% 7.3% _ 12.7% 74.1% 57.5% 45.2%

474%  197%  211%  262%  17.1%  126%  450%  106%  16.4% 45.5% 34.3% 36.8%
(N) 725 725 725 725 725 725 725 725 725 725 725 725
20-29 45.0% 8.4% 92%  183%  13.0% 99%  443%  130% 3.8% 32.1% 20.6% 29.0%
30-39 386%  120%  151%  235%  157%  102%  44.6% 6.6% 8.4% 31.9% 27.1% 28.3%
40-49 396%  17.1%  146%  323%  17.7%  A7.7%  47.0% 73%  10.4% 43.9% 36.0% 41.5%
50-59 544%  228%  246%  27.2%  140%  123%  430%  175%  25.4% 60.5% 46.5% 46.5%
60-69 636%  286%  29.9%  27.3%  208%  104%  46.8% 9.1%  351% 59.7% 42.9% 39.0%
70 614%  514%  557%  28.6%  27.1%  129%  457%  143%  38.6% 65.7% 42.9% 41.4%

943%  437%  348%  384%  251%  196%  40.0% 9.4%  18.8% 60.1% 45.7% 50.6%
(N) 808 808 808 808 808 808 808 808 808 808 808 808
20-29 926%  17.4%  207%  27.3%  182%  149%  28.9% 6.6% 5.0% 34.7% 30.6% 43.0%
30-39 89.2%  348%  275%  299%  196%  17.2%  36.3% 7.4% 7.4% 53.9% 39.2% 46.6%
40-49 949%  337%  296%  357%  27.0%  204%  54.1% 61%  12.8% 60.2% 49.5% 51.5%
50-59 100.0%  514%  257%  448%  314%  238%  32.4% 95%  25.7% 70.5% 53.3% 54.3%
60-69 98.7%  734%  494%  582%  27.8%  253%  380%  152%  36.7% 84.8% 55.7% 62.0%
70 96.0%  82.8%  76.8%  515%  32.3%  192%  42.4%  192%  49.5% 74.7% 54.5% 54.5%

340%  208%  167%  12.9%  202%  134% 358k 53%  18.2% 64.6% 45.2% 46.1%
N) 1047 1047 1047 1047 1047 1047 1047 1047 1047 1047 1047 1047
20-29 396%  20.3% 47%  198%  229%  198%  44.8% 57%  10.9% 68.2% 49.0% 58.3%
30-39 332%  195%  117%  17.4%  229%  224% 488k 39%  122% 70.2% 54.6% 58.0%
40-49 232%  133%  166%  127%  210%  127%  36.5% 44%  17.7% 67.4% 50.3% 48.6%
50-59 325%  188%  239% 1224  22.8% 96%  29.4% 71%  208% 64.5% 41.6% 39.1%
60-69 309%  223%  17.3% 586 158% 58%  26.6% 43%  259% 56.8% 36.7% 35.3%
70 474%  353%  30.8% 53 11.3% 45%  21.1% 6.8%  27.1% 54.9% 32.3% 28.6%

489%  369%  205%  17.1%  30.2%  167%  359% 50%  175% 77.3% 59.7% 55.1%
(N) 1087 1087 1087 1087 1087 1087 1087 1087 1087 1087 1087 1087
20-29 442%  249%  102%  19.3%  365%  234%  49.2% 6.1% 8.6% 79.2% 68.5% 63.5%
30-39 497%  335%  17.3%  184%  31.8%  235%  43.0% 1.7% 9.5% 80.4% 65.4% 61.5%
40-49 467%  364%  209%  151%  262%  164%  42.2% 49%  14.7% 78.7% 61.3% 61.3%
50-59 475%  369%  235%  235%  30.2%  134%  27.4% 50%  251% 81.0% 65.4% 56.4%
60-69 549%  451%  231%  165%  33.0%  132%  19.2% 66%  24.7% 73.1% 47.8% 39.6%
70 52.8%  49.6%  32.8% 72%  20.8% 6.4%  29.6% 56%  26.4% 68.0% 44.0% 42.4%

403%  360%  501%  10.6%  24.9% 85%  66.3% 924  11.8% 64.6% 45.4% 48.3%
(N) 1838 1838 1838 1838 1838 1838 1838 1838 1838 1838 1838 1838
20-29 496%  303%  355%  103%  150%  111%  59.0% 6.8% 5.6% 44.9% 29.1% 40.6%
30-39 362%  267%  48.7% 92%  193%  107%  6L7% 5.3% 5.3% 65.6% 45.1% 44.8%
40-49 324%  331%  562%  119%  21.9% 83%  6L7%  112%  10.7% 67.8% 48.1% 55.0%
50-59 348%  356%  530%  10.3%  28.8% 74%  704%  119%  14.2% 66.2% 47.8% 49.6%
60-69 498%  445%  506%  106%  33.1% 61%  72.2% 95%  156% 73.0% 53.2% 52.9%
70 53.1%  55.9%  49.7%  107%  36.2% 79%  78.5% 79%  23.7% 65.0% 44.1% 39.0%

948%  856%  549% 1354  30.3% 95%  681%  105%  105% 711% 55.0% 56.6%
N) 1964 1964 1964 1964 1964 1964 1964 1964 1964 1964 1964 1964
20-29 946%  766%  46.7% 73%  188%  111%  64.8% 6.1% 3.1% 60.5% 45.6% 47.1%
30-39 958%  845%  536%  11.0%  24.4% 70%  63.3% 9.2% 8.2% 69.1% 49.4% 59.9%
40-49 950%  845%  57.7%  143%  28.0% 91%  67.2%  133%  11.3% 73.0% 59.6% 60.0%
50-59 949%  888%  545%  160%  37.7% 96%  703%  120%  11.8% 75.7% 57.0% 58.8%
60-69 942%  892%  513%  167%  367%  125%  69.2%  113%  13.3% 74.6% 60.0% 56.7%
70 932%  921%  67.0%  162%  42.4% 99%  79.6% 79%  17.8% 71.2% 57.6% 49.2%

EASS2010



1) 2) 3) 4)
70 (+) 20-29 (-)
(-) 40-49 (-)
60-69 (+) (+)
50-59 (+)
(+)
(=)
30-39 (+)
70 (+)
40-49 (-) 40-49  (+) (+)
(-) 50-59 (+) (+)
30-39 (-) 60-69 (+) (+)
20-29 (-) 70 (+)
(-) (+)
(+)
60-69 (+) 70 (+) (+)
70 (+) 60-69 (+) (+)
(-) () (+)
(+) (=) (-)
30-39 (+) +) (+)
50-59 (+) (-)
(-)
(+)
70 (+) 70 (+) 20-29 (+)

(-) (+) 40-49 (+)
40-49 (-) (+) 30-39 (+)
70 (-) 40-49 (-) (-)

(+) (-) (=)

2 (=)
50-59 (=) 50-59 (=) (+) (+)
(-) (=) (+) 50-59 (+)
) +) 20-29 +)
(-) (=) (-)
(+) (=) (+)
(-) +) (+)
()
40-49 (-) 30-39 (-) (+) (+)
50-59 (-) 60-69 (+)  40-49 (+) (+)
(+) 70 (+) 50-59 (+) (+)
30-39 () (=) (+) (+)

(-) (+) (=) (+)

(-) ) () (+)

(-) (+) (-) )

(-) ) (-)

(-) (+)

(+) (+)
(+) (=)
(-)
+)
(+)
(+)
(+)
(+)
20-29 (-) 50-59 (-)
(-) 60-69 (-)
(-) 60-69 (-)
(-) (+)
(-) (=)
(-) (=)
(-) (-)
(-) +
(+) (-)
(+) (-)
(+)
(+)
()
(+)
(+)
EASS2010
(+) (-)



5) 6) 7) 8)
70 (+) 30-39 (+)

(+) (+)

20-29 (+) 60-69 (-)
60-69 (+) (+)
(=) (+)
30-39 (+) 70 (-) 30-39 (-)
70 (-) (+)
-) 3 (+)
(-)
2 (=)
40-49 (+) (-) 50-59 (+)
50-59 (+) (-) (-)
(+) (-)
(+) 40-49 (+)
(+) (+)
(+) (+)
(+) (+) 40-49 (+) (+)
50-59 (+) (-) 70 (+) 70 (+
(-) (-) 20-29 (-) +)
40-49 (+) (+)
(=)
(+)
(+)

(-) 20-29 (+) 30-39 (+) (+)
60-69 (-) 30-39 (+) (+) 20-29 (+)
(+) (+) - (+)

5 (+) 40-49 (+) (+) +)

(=) (=) (+)

(+)

(+) (+ 70 (+)

(-) (-) 40-49 (+)

(-) (-) (+)

(-) (-) (+)
(+) 5 (-) (+)
(+) (-)
(+) (=)

(+) 20-29 (+) 20-29 (-) 20-29 (-)
50-59 (+) 30-39 (+) 30-39 (-) (+)
60-69 (+) 60-69 (+) 40-49 (-) (+)

70 (+) 70 (+) (-) (+)
(-) (-) 30-39 (-) 30-39 (-)
(+) (+) (+) 70 (+)
(+) (+) (-) (-)
(+) (+) ) )
(+) (+) (-) (+)
(+) (=) (=) +)
(-) (-) (+) +)

(=) 4 (+) )
20-29 (-) 70 (+) 70 (-)
30-39 (-) (+) (-)

40-49 (-) 50-59 (+) (-)
70 (+) (+) 40-49 (+)
(-) (-) (+)
(+) (+) (-)
() (+) (+)
(+) (-) (+)
(+) (-) (+)
(+) (-) +)
(+) (+) (+)
(+) -
(-) (-)
(+)
(+)
2 (+)
6 (+)
EASS2010
(+) (-)



9) 10) 11) 12)

(+) (-) 40-49 (+)
40-49 (+) (-) 70 (-)
60-69 (+) 2 (-) (+)

(+) 2 (-)
() +)
3 ()
60-69 @) 30-39 (-) 60-69 (-)
40-49 (+) 40-49 (+) “)
(-) 40-49 (+)
(-) -
J) +)
60-69 (+) 20-29 () (-)

(+) 50-59 (+) 40-49 (+)
+) 30-39 (-) 50-59 +)
+) (+) 30-39 (-)
(+) (+) (+)

2 (+) 1 () +)
(=) 5 (=) (+)
30-39 (-) 70 (-) 70 (-) (+)
70 (+) (-) (-) 30-39
(-) 40-49 (+) (=) (-)
70 (-) 30-39 (+) 40-49 (+) +)
+) (+) (+) (+)
(+) (+) (+) 1 (-)
(+) 2 (+) 2 (+)
4 (+) 4 (+)
30-39 (-) (-) 30-39 (+) (+)
(+) 60-69 -) ) 30-39 (+)
(+) 70 (-) (+) 70 (=)
(+) 70 (-) 40-49 (+) (+)
-) (-) 70 (-) (+)
+) (-) (-) (+)
(+) (+) +)
(-) +)
2 (+)
(+) (-)
(+) 30-39 (+)
70 (+) 70 (-)
+) 30-39 (-)
(-) ()
()
()
-)
20-29 -) 20-29 (-) 70 (-)
30-39 (-) 70 (-) (-)
(+) 60-69 +) (+)
(+) (+) (-)
(+) (+) (-)
1 (+) (+) (+)
4 (+) (+) (+)
(+)
(-) 20-29 (-) 70 (<)
(-) 30-39 (-) (+)
60-69 (+) (-) 20-29 (-)
(-) (-) (+)
(+) (-) (+)
(+) (+) (+)
(+) (+) (-)
(+) (<) (<)
2 (+) (+) (+)
(+) (+)
(+) (+)
(+) (+)
(+)
(+)
EASS2010
(+) (-)



1) 2) 3) 4) 5) 6)
-0.0849 -2.2437 *** | _15367 ***| -30889 *** | -20691 ***| -22478 ***
30-39 -0.1206 0.4788 05690 # 0.2902 0.4665 1.0026 **
40-49 0.0483 0.4593 0.1993 0.3359 0.1334 0.8652 *
50-59 0.2199 0.5083 11660 ***| -0.0144 -0.4383 07864 *
60-69 0.7988 ** 07808 # 06579 * -0.2915 0.4368 0.1126
70 16754 ***| 10650 * 10376 ** 0.1864 0.8839 & 0.6969 #
-0.0099 0.8429 # -0.0082 -0.2870 09670 # -0.2362
0.0087 0.1852 07397 ***| 02943 0.2676 0.1353
04010 # -0.6785 # -0.1613 0.4624 -0.1925 04911 #
07547 ***| -0.4885 * -0.3267 # -0.3321 -03822 & 0.2338
0.2032 -0.2325 -0.3959 # 0.1399 05245 # -0.0239
-0.3779 * 0.2104 0.1929 -1.0275 * -0.5669 & -04121 #
-0.1023 0.1222 0.0320 -0.1983 0.3007 0.8427 *
-0.1201 04971 * 0.2147 0.6470 # -0.8117 * 0.1283
-0.1036 0.0684 0.0506 0.2038 -0.2502 0.0289
0.1738 -04277 & -0.4747 * -0.0066 15712 *** | -0.0205
60-69 -0.1811 -0.2676 05588 & 09280 & -1.0142 # 0.7080 #
70 0.0410 0.4529 05975 # 0.2477 -1.0345 _* 0.0011
N 1154 1154 1154 1154 1154 1154
1210743 *** | 552262 *** | 975196 ***| 16.8554 54.4234 *** | 342538 **
df. 17 17 17 17 17 17
2 8) 9) 10) 11) 12)
04913 * | -1.6970 ***| -10013 ***| 04716 # 0.1308 0.2679
30-39 0.1835 -0.6063 & -0.8289 ** 03444 & -0.0455 -0.1630
40-49 0.3314 -0.8294 * -05436 # 05624 * -0.1875 -0.0624
50-59 07447 ** | -05876 & -0.7837 * 02117 -03235 & -0.4079 &
60-69 06339 * -0.7437 # -1.1562 ***| 02755 -0.0549 -0.8277 **
70 05028 # -2.1600 *** | -0.8919 ** 0.0688 -0.0499 -1.0318 ***
-0.1000 12147 & 0.7103 -0.2925 -0.1900 0.1847
-0.3240 # 0.6851 * 05748 * 04634 * 0.2358 & 0.6584 ***
0.1872 0.0795 -0.0837 0.0901 0.1064 0.3249 &
-0.0327 -0.2783 00121 04018 * 0.0252 0.1872
0.0556 -0.4763 -0.0320 -0.2169 0.0030 -0.2453
-0.3135 # 11661 ***| 03003 & 0.1056 0.0194 0.1970
-0.0165 -0.5519 0.2610 0.0875 0.1590 0.3540
-0.1581 0.1085 -0.0981 -0.1015 -0.0764 0.1280
-0.0205 -0.4346 # -0.0627 0.0797 0.0206 0.0854
03499 & -05141 & -0.2305 -02909 & -0.1406 -0.1628
60-69 -0.4920 & 0.1901 09487 * 0.2520 0.1414 0.1676
70 -0.4258 1.7247 * 0.0156 05063 & -0.0692 -0.0570
N 1154 1154 1154 1154 1154 1154
24.0592 & 63.8671 *** |  26.6386 # 18.6032 8.6737 56.0692 ***
df. 17 17 17 17 17 17
EASS2010

& p<020 #p<0.10 *p<005 ** p<0.01 *** p<0.001



1) 2) 3) 4) 5) 6)
12729 *** | -1.1852 *** | -0.7646 *** | -3.8247 25399 ***| 13558 ***
30-39 05589 # 05789 * | 03850 & | 11029 # 07109 # 0.3315
40-49 05649 # 05194 # | 01731 0.3298 -0.1953 00177
50-59 11463 *** | 08214 ** | 04047 # | 07573 & 0.2674 0.0238
60-69 16127 *** | 14672 *** | 02512 06731 0.2530 0.0297
70 3.1300 1.9880 *** | 0.8066 ** | 05711 06533 & 0.0682
125911 $ | -0.0608 09756 # | -0.3998 0.2675 -11742 &
-05434 # 05619 ** | 03317 # | -0.0515 -0.2381 03749 &
07882 ** |-0.2036 02504 & | -05821 & 0.1818 0.0107
13626 *** | 05127 ** |-0.1975 -0.1355 0.3081 -0.0153
-0.2336 -0.4435 * | -0.1287 04754 & 03164 & 03124 #
-1.0801 *** | -0.1167 02596 & | 04985 # 05079 * | -0.1605
-0.1527 -0.1954 03361 & | 07710 # 0.3813 0.3090
-0.2149 0.0315 02497 & | 0.3495 09427 ** | -0.0367
-05726 ** | 00257 0.2866 * 03236 -0.2382 0.1519
0.1440 0.0156 0.0197 05478 # 05546 * 0.2490 &
60-69 -0.0319 -0.3192 -0.1387 -0.3422 -0.0186 04874 &
70 -0.2106 -0.1820 00217 -0.2814 -0.6323 & | -0.0982
N 1342 1342 1342 1342 1342 1342
115371 *** | 185747 *** | 651988 *** | 10.4946 385122 ** | 20.8763
df. 17 17 17 17 17 17
7) ) 9) 10) 11) 12)
06240 ** | -24597 ***|-10127 ***| 07962 ***| -0.1160 05352 *
30-39 0.3096 -06967 & |-05427 & | 0.3041 -0.0861 -0.1944
40-49 03159 0.0311 -0.1016 04574 # 0.4834 * 0.1828
50-59 0.2545 -0.1147 -0.2759 03448 & 03170 # | -04876 *
60-69 -0.0894 -0.0209 0.1826 -0.2052 0.2049 09230 ***
70 -0.3035 -0.3899 -0.2842 0.1430 04389 # | -1.0088 ***
0.0363 -0.9540 -0.1131 -0.0135 0.0292 -0.1409
0.0749 -0.3152 -0.1564 0.0176 -0.2313 0.0805
03710 * | -0.2249 0.0191 0.0567 0.0082 0.0460
03770 # | -05043 & |-0.2375 0.1108 ~0.1929 -0.3631 *
0.1423 -0.0453 -0.2561 03829 * | -02519 & | -06525 ***
-05296 ** | 12302 ***| 08565 ***| 0.0910 02507 & 04824 **
0.3451 0.1106 0.0061 05201 & 0.3307 06373 *
02556 & 0.2448 0.1639 0.1247 03023 # 0.1313
0.0065 01572 -0.1988 0.0909 0.0337 0.1104
02662 & | -0.2566 -0.2302 0.1833 0.0234 0.2027
60-69 -0.0108 -0.2836 -0.3199 04831 & | -0.0358 -0.6032 #
70 -0.6125 # 0.3236 06525 & | -0.0941 -0.1042 0.1238
N 1342 1342 1342 1342 1342 1342
69.4262 *** | 369051 ** | 293749 * | 224014 & | 255121 # | 107.5142 ***
df. 17 17 17 17 17 17
EASS2010

&p<020 #p<010,*p<005 ** p<0.01, ***p<0.001, $



1) 2) 3) 4) 5) 6)
-0.6396 * —27119 *** | 18569 *** | -12030 *** | -21969 *** | -21747 ***
30-39 -0.2767 0.4037 0.3748 0.2156 0.1589 -0.0184
40-49 -0.1737 0.7686 * 0.1272 0.6454 * 0.3742 06268 #
50-59 0.4300 & 11125 ** 0.2764 0.4002 0.1444 0.0778
60-69 1.2335 ** 14601 ** 05680 0.1904 07300 & -0.1417
70 0.7638 # 24142 *** | 14826 ** 0.3874 1.1326 * 0.3521
0.3636 -0.2056 10986 ** | -0.3151 -0.4065 0.2912
0.2633 0.1233 09541 ** | -0.2942 -0.2577 0.3751
0.2146 -0.2681 -0.4270 -0.3250 -0.0613 -0.0491
04298 * -0.2367 -0.3286 -0.4564 * 0.1591 -0.0158
0.1812 -0.0892 0.0862 0.0157 05238 # -0.1820
-0.2088 0.2397 06848 ** | -0.2218 -0.1850 -0.3697 &
0.2447 0.2344 -0.3632 & -0.0642 0.1878 0.0814
0.2063 0.2223 -0.3336 0.0231 0.1882 0.0087
-0.0532 0.1302 0.0904 0.2556 0.7002 * -0.0205
0.1209 05718 * -0.0133 04376 * 0.0730 0.1971
60-69 -0.6197 -0.2976 -0.2239 0.2199 -0.1018 0.0837
70 0.0332 -0.1408 -0.3930 0.1370 -0.1110 -0.4148
N 725 725 725 725 725 725
40.0378 ** 72,0518 *** | 109.9526 *** [ 21.1052 19.9724 8.738
df. 17 17 17 17 17 17
7 8) 9) 10) 11) 12)
~05730 * | -1.7275 ***| -32343 ***| -08229 ** | -13042 ***| -0.7461 ***
30-39 0.0296 -0.8003 # 08034 & -0.0555 0.2872 -0.0951
40-49 0.1866 -0.9844 * 07651 & 0.4303 # 0.6507 * 04023 &
50-59 -0.0528 -0.3290 15024 ** 1.0492 *** | 09363 ** 0.3598
60-69 -0.0608 -1.6768 * 1.8826 ** 10202 * 0.5240 -0.0972
70 0.0012 -1.1173 # 2.2385 * 15291 ** 0.5099 -0.1079
0.8456 ** 11882 ** 07117 * -0.1173 0.3013 0.6454 *
-0.1715 0.8550 # 0.9056 ** 0.2703 0.2963 06614 *
0.0632 -0.4450 -0.4962 0.0854 0.0782 0.0519
0.3593 # -0.0357 -04221 & -0.0555 -0.2183 -0.3495 #
04452 # 0.3902 0.7446 * 0.0481 0.2335 -0.3090
-0.0308 11915 *** | 09657 ** 04812 * 0.3450 # 0.4844 **
04302 * -05949 # -04292 & 0.1023 -0.1412 0.1358
-0.1245 0.0539 -0.0071 0.0373 0.0342 0.0914
0.0663 -0.3042 -0.1182 0.2818 04827 # -0.0690
-0.1281 -0.5600 # 02111 -0.1182 -0.0156 -0.1679
60-69 0.3191 0.6517 -0.0297 -0.0806 0.3142 0.0680
70 -0.0810 -0.0495 -0.9627 & -0.6656 0.0414 -0.0325
N 725 725 725 725 725 725
30.0593 * 53.0502 *** | 1211739 *** | 63.1167 *** | 443273 *** | 450363 ***
df. 17 17 17 17 17 17
EASS2010

& p<020 #p<010 *p<0.05 ** p<0.01 *** p<0.001



1) 2) 3) 4) 5) 6)
22519 *** | _16125 *** [ -11910 *** | -0.7382 * -1.9262 *** | _23138 ***
30-39 -0.2990 09521 *** | 04410 & 0.0305 0.1478 0.1226
40-49 1.0408 # 0.8270 ** 04551 & 0.2577 04710 & 0.2091
50-59 146161 $ 12946 *** | -0.2708 04712 & 07753 * 0.3927
60-69 2.0390 & 21949 *** | 14901 * 05585 -0.0623 0.7437
70 14726 26262 *** | 23137 ** | -0.1745 0.0909 0.0389
-1.7585 # 05059 & 09732 ** 05414 # 04882 & 0.3004
-2.2237 *** | 05324 # 05860 # -0.0620 -0.2095 -0.1346
0.2987 -0.0692 -0.0770 -0.4403 # -0.3363 -05076 &
0.3247 0.1037 -0.1215 -0.2668 04682 * 0.2058
0.4519 -0.3603 & | -0.2934 -0.3573 & 0.2675 0.2261
0.0298 0.2262 0.3304 # -0.1185 -0.2265 0.1199
0.0777 -0.4261 # -0.6282 ** 0.0776 0.1331 0.2214
-0.0360 -0.1770 -05260 * 0.1942 -0.0778 03649 &
0.7779 -0.3588 & | -0.0619 0.0246 -0.2614 -0.0929
-0.0410 03495 # 0.2404 0.0265 04698 * 0.6643 **
60-69 12,9149 $ -0.1004 -1.5540 ** 0.2448 0.6972 -0.4389
70 1.3228 0.0305 -1.0563 & 06719 & 0.5848 -0.0953
N 808 808 808 808 808 808
475477 *** | 166.6951 *** | 1446908 *** | 47.0415 *** | 43.2128 *** | 24.3587 &
df. 17 17 17 17 17 17
7) 8) 9) 10) 11) 12)
-1.1145 ***| _25926 **x| -18750 ***| -05539 * | -04332 & | -0.2210
30-39 04012 & -0.0152 -0.1940 0.8047 *** | 0.3550 & 0.1057
40-49 11666 *** | -0.1888 0.4801 10353 *** | 08148 ** 03576 &
50-59 04893 & 0.0966 10163 * 12391 *** | 07223 * 0.2871
60-69 14082 ** | -0.2446 0.6912 2.8266 ** 0.0151 -0.1526
70 0.4508 0.9687 1.8193 * 0.4681 0.2429 -0.4636
-0.5203 & 0.0566 05514 & 15692 *** | 08861 ** 08014 *
-0.0925 -0.3120 0.2738 0.6562 * 0.2997 0.0903
0.1784 -0.4569 -1.1437 * 0.0491 -0.1349 -0.1078
04077 # -0.2184 -1.3357 ** 0.1333 -0.1742 -0.0184
-0.0903 -0.3426 0.2794 0.2652 -0.3658 & -0.2536
-0.3435 # 09546 *** | 08468 *** | 0.1571 0.1013 04883 **
0.1135 0.2032 0.0017 -0.1908 -0.1568 -0.0866
-0.0056 -0.2391 0.1183 -0.2015 -0.0649 0.1699
-0.0889 0.3920 -0.2674 -0.1745 0.0636 0.1225
0.0439 -0.1022 -0.6880 * -0.1864 -0.3882 * -0.2451 &
60-69 -0.4525 0.8122 0.5830 -1.6109 & 04311 0.3804
70 11743 * -0.4982 -0.2265 0.0385 -0.1431 0.1535
N 808 808 808 808 808 808
474601 *** | 394621 ** | 1629709 *** | 100.173 *** | 47.7426 *** | 34,0852 **
df. 17 17 17 17 17 17
EASS2010

&p<020 #p<0.10 *p<005 ** p<0.01, *** p<0.001, $



1) 2) 3) 4) 5) 6)
-0.9341 ***| -09279 ** | -2.1630 *** | -15546 *** | -12712 *** | _12253 ***
30-39 -0.1349 0.0277 06487 & -0.2123 -0.0819 0.0965
40-49 -0.4437 # -0.3735 07125 # -0.4638 & -0.2207 -0.6114 #
50-59 0.0229 0.0397 0.9450 * -0.5450 # -0.1708 -0.9293 ***
60-69 05403 0.6685 0.3483 -0.4688 -0.6876 -126230 $
70 15309 ** 06822 & 12431 # | -124762 $ -15767 & -15579 &
0.2209 0.1110 09342 ***| 00452 0.2601 -0.0349
-0.2588 -0.0036 0.3370 0.0307 0.0080 0.0544
-0.0272 -0.2100 -03715 & 0.2698 0.0261 0.1221
05819 ** 0.0118 -1.3939 ***| 01849 -0.1155 -0.1071
0.0735 -0.1524 -0.1073 -0.0438 04625 # -0.1184
0.0422 0.0801 0.3009 & 0.1525 0.0994 -0.1324
0.1377 -0.3297 & -0.2237 -0.1581 -0.3594 # -0.2190
-0.0853 -0.2167 -0.0051 -0.0976 -0.2203 -0.2689
-03232 & | -04396 # 0.0095 -0.9965 ** | -05614 * -0.3612
0.1732 -0.3867 # -0.0434 0.2531 04434 * 0.1644
60-69 -07358 & | -05394 -0.1564 -1.0455 -0.0147 11.2846 $
70 -1.1475 * 0.2103 -0.3643 11.2601 $ 05186 -0.1766
N 1047 1047 1047 1047 1047 1047
521777 *** | 34.0883 ** 108.836 *** | 42,6159 *** [ 292499 * 47.7719 ***
df. 17 17 17 17 17 17
7) 8) 9) 10) 11) 12)
-05164 * | -3.0920 ***| -0.9720 09302 ***| -0.2781 0.6639
30-39 03352 & | -0.7608 & -0.0655 0.1768 03015 & -0.1014
40-49 -0.0748 -0.6552 03177 0.1626 0.2914 -0.4783 *
50-59 -0.2599 -0.3598 0.4461 0.0149 -0.0685 -0.9985 ***
60-69 -0.1250 -0.3591 -0.3106 -1.3702 ** | -1.0190 # -1.2783 *
70 -1.4302 * 0.9189 0.7546 -1.1672 * -1.1893 * -1.9934 xx*
-0.3467 09498 * 0.1149 0.3003 -0.0455 0.3644 &
-0.0433 -0.8078 -0.3167 -0.3741 # -0.3398 & -0.3082 &
03198 & 05694 & -05175 -0.0166 -0.0229 -0.2316
04753 * -0.3215 -0.9423 ***| 01034 03357 # -0.2982 &
05743 ** | -05274 -0.8910 * 0.1442 -0.0133 -0.3814 #
-0.3413 # 07609 * 07459 ***| 02431 & 04168 * 05032 **
-0.0429 0.0459 -0.3306 & -0.1897 -0.1385 -0.1463
0.0434 0.1790 -0.1508 0.0089 0.1572 0.0704
0.0251 -0.2775 -05389 * -0.4723 * -0.4608 * -0.4877 *
-0.1704 05431 -06131 * -0.2760 & 0.0314 -0.0122
60-69 -0.2396 -0.9291 11550 & 11219 * 08613 & 0.0079
70 09741 & | -1.9959 * 0.0100 07769 & 0.8906 & 0.4427
N 1047 1047 1047 1047 1047 1047
80.1601 *** | 27.9101 * 83.2462 *** | 371451 ** 5369 *** |  86.2317 ***
df. 17 17 17 17 17 17
EASS2010

& p<0.20,#p<0.10,* p<0.05 ** p<001, ***p<0.001 $



1) 2) 3) 4) 5) 6)
-0.2318 -0.8784 ** | -21287 ***| -15876 ***| -10589 ***| -10309 **
30-39 0.1797 0.3699 & 04812 & | -0.1185 -0.2067 -0.0717
40-49 0.0064 04016 # 04543 & | -0.2582 -0.4260 # -0.4091 &
50-59 0.0354 0.3315 0.1705 0.3931 -0.1585 -05213 &
60-69 09157 # 0.4792 -0.8136 0.6687 0.0857 -0.4978
70 04578 14098 * | -0.3669 -0.0703 -0.1545 -0.3865
0.0755 0.2026 07756 ** | -06766 * | -0.0955 -0.8999 **
0.0158 0.1393 07321 ** | -04098 & | -0.2924 -0.7669 *
0.1428 -0.1580 -0.3644 -04179 & 03987 # -05413 #
00117 -0.1659 -06091 * | -0.0998 02913 & | -03513 &
-0.1298 -0.1733 -05156 & 0.0251 -0.3393 & 0.0932
-0.1231 0.1244 0.1978 0.0326 0.1046 -0.4228 &
-0.1867 -0.1899 0.2547 02694 & | -0.0667 03240 &
-02239 & | -0.1900 06816 ** | -0.0616 -0.1519 0.1244
-0.0106 -0.2656 & 0.1090 -05676 # | -0.4357 # -0.6026 #
0.2209 0.0832 0.0607 04149 # 0.6251 ** 0.1919
60-69 -0.6698 0.1563 0.9148 -0.6766 -0.0973 0.1347
70 -0.2634 -0.6990 0.7656 -0.6907 -0.4634 -0.6415
N 1087 1087 1087 1087 1087 1087
12.3333 36.0896 ** | 763672 ***| 385412 ** | 360924 ** | 549978 ***
df. 17 17 17 17 17 17
7) 8) 9) 10) 11) 12)
-05380 * | -21125 ***| -14795 **x| 12436 ***| 05959 * | 08126 **
30-39 -0.0354 -1.7155 * | -0.2684 0.0530 -0.0375 -0.1097
40-49 02777 -09752 # | -0.0398 -0.1414 -0.1751 -0.2666
50-59 00111 -0.9604 # 05598 & | -0.0792 0.0177 -0.6333 *
60-69 -0.4458 -0.6669 0.2896 -0.6409 -0.8423 & | -2.0241 ***
70 0.8640 -0.1186 24840 ** | 09495 -1.2303 # -1.2969 #
-1.0847 *** | -0.0201 -0.0962 -0.0588 -0.0924 0.1344
-07122 ** | 02251 -0.1532 -0.3469 & | -0.1864 0.0453
0.3668 & 0.3241 -0.2100 0.2427 0.2581 0.0317
06609 ** | -11166 # | -14175 ***| 03518 & 0.0765 -0.4474 *
0.1966 -0.3187 -0.1669 -0.6639 ** | -06617 ** | -1.0433 ***
-0.0478 11821 ***| 07626 ***| 05273 * 04399 * 05517 **
0.1898 -0.8650 * | -0.1753 0.1324 0.1253 0.0613
0.0895 -05041 & | -0.1579 04972 * 03379 # 03164 #
-0.0617 -0.4333 0.0498 0.1376 0.0144 0.0713
-0.1514 0.2510 -0.0678 0.2506 -0.0521 -0.0516
60-69 0.2589 0.0734 0.2581 0.1344 0.1802 0.7382
70 -0.1757 -0.7813 -2.1861 ** | -1.9417 # 0.4002 -0.0589
N 1087 1087 1087 1087 1087 1087
119.3081 *** | 362354 ** | 020833 ***| 462784 ***| 590193 ***| 953816 ***
df. 17 17 17 17 17 17
EASS2010

& p<0.20,#p<0.10, *p<005 ** p<0.01, *** p<0.001



1) 2) 3) 4) 5) 6)
-0.2325 ~0.7935 ***| 06767 *** | -2.7201 *** | -21246 *** | -2.2546 ***
30-39 -0.4270 * -02739 & 0.1450 -0.0484 0.2490 0.2402
40-49 -05394 ** | -0.0046 02783 & 0.2517 04013 # 0.1272
50-59 -0.3989 * 0.1223 0.0633 0.0495 07793 *** | 0.0260
60-69 0.2458 05563 ** | -0.2929 & 0.1831 1.0435 *** | -0,0731
70 04028 # 11074 ***| -0.3017 -0.0532 11560 *** | 0.1783
-0.1185 -0.0703 09886 *** | 0.2549 0.2120 -1.0286 **
0.0765 -0.0915 04969 *** | 0.0036 0.1660 -0.2637
0.2427 -0.1535 -0.6250 ** 05947 * 03266 & 0.2870
05697 ** | -0.3008 -0.9318 *** | 0.0890 -0.1114 0.3818
0.2682 0.0829 -0.2381 0.1977 -0.0645 0.1879
-0.0406 02897 ** | 0.2522 * 0.1354 0.1185 0.1879
0.1195 -0.1449 -0.4130 ** 04674 * 0.1744 04922 *
-0.1327 -0.0697 -0.1997 06744 * 03513 & 0.2436
-0.1107 0.0808 08486 *** | 01327 0.1543 -0.5639 *
0.2131 03124 # | -05185 ** 05721 * 09889 *** | 03859 &
60-69 0.0534 -0.4984 07574 & -0.7517 -0.4113 0.3221
70 -0.0729 -1.1143 * 0.2788 0.6545 -0.3696 0.9047
N 1838 1838 1838 1838 1838 1838
727311 *** | 747284 *** | 365.0319 *** | 24353 & 82.7454 *** | 768081 ***
df. 17 17 17 17 17 17
7) 8) 9) 10) 11) 12)
04382 * -3.2741 ***| -30729 *** | -04872 ** | -1.1307 *** | -0.7081 ***
30-39 02368 & | -06707 # | -0.2688 07680 *** | 06116 ** | -0.0853
40-49 02700 & 0.0360 0.3973 07795 ***| 06634 ***| 0.2066
50-59 06616 *** | 00573 06892 * 07108 *** | 06337 ***| -0.0321
60-69 06681 ** | -0.1761 08371 * 09505 *** | 06892 ***| -0.0048
70 0.9561 *+* | -0.7639 # 12115 ** 06779 ** | 02903 -0.6692 **
-0.0872 07486 ** | 08078 ***| 04079 * 06083 *** | 07662 ***
-0.2753 # 0.1942 0.1069 02516 # 0.1863 & 04218 **
0.0829 -0.3665 -0.7558 & -0.0768 0.0682 0.1015
0.3957 # -0.6968 -0.1535 -0.0472 0.0737 -0.4437 #
-0.1154 0.2531 -0.9460 & 0.0690 0.0018 -0.2595
-0.3092 ** 14676 ***| 08270 *** | 05563 ***| 02696 ** 05522 ***
-0.1437 02718 -0.0338 -0.1107 -0.1790 -0.3223 *
-0.0116 -08127 # | -0.3339 0.2344 0.0742 0.0831
02069 & | -0.0019 -0.3095 # 0.0905 0.1525 03814 **
-0.3429 # 03879 & 04033 & -0.0595 -0.0905 0.1065
60-69 0.3408 -0.1703 -0.8165 14015 # 12015 * 0.5455
70 0.8993 & 09911 & | -0.1343 -0.3802 0.6427 0.6501
N 1838 1838 1838 1838 1838 1838
60.84 *** | 128405 *** | 1289258 *** | 107.862 *** | 94.1317 *** | 187.4732 ***
df. 17 17 17 17 17 17
EASS2010

& p<020 #p<010, *p<005 ** p<0.01 *** p<0.001



1) 2) 3) 4) 5) 6)
32204 ***| 12518 *** | -0.3632 # -3.2030 *** | -21353 ***| _24280 ***
30-39 0.4324 03233 & -0.1164 06159 * 03257 & | -0.1916
40-49 0.3273 0.2291 -0.1011 10572 *** | 05022 * 0.3349
50-59 0.4436 06291 ** | -0.3719 # 12291 *** | 09391 ***| 05051 #
60-69 0.2577 0.7878 * ~0.8013 *** [ 09942 ** 0.8402 ***| 07890 *
70 -0.0140 1.0228 ** 0.1356 12443 *** | 12272 ***| 07921 *
-0.8338 * 0.0809 09647 *** | 04427 # 04618 ** | -04521 #
-0.1545 03771 # 03267 * 03215 & 03416 # | -04785 #
0.3126 -0.3999 & -0.7820 ** 1.0000 *** [ 02931 0.7884 **
0.7155 -04712 # -0.6624 ** 12007 *** | 04549 # 1.0088 ***
05728 0.1835 -0.1817 0.0359 05270 * 06494 *
-0.1465 0.1821 04513 *** | 00297 0.1206 -04153 *
-0.7584 ** | -0.3608 * -0.3021 * 0.0340 0.3890 * 0.2906 &
-05085 & | -0.1362 -0.4451 * 04262 # 04027 * 0.8569 ***
0.3646 & 0.6474 *** | 10133 *** | 04262 & 02566 * | -0.6560 **
-0.9169 ** | -0.4659 * -0.0645 -0.0801 05828 ***| -0.1876
60-69 0.7954 -0.3661 0.3344 10187 * -0.1871 0.6851
70 15.4983 $ 0.4416 -0.4170 -0.1989 -1.0550 ** | -0.5199
N 1964 1964 1964 1964 1964 1964
424781 *** | 99.8086 *** | 4133809 *** | 550093 *** | 942798 ***| 1295797 ***
df. 17 17 17 17 17 17
7) 8) 9) 10) 11) 12)
07477 ***| -30391 ***| -36541 ***| 0.1902 -04195 * | -0.3885 *
30-39 -0.0636 0.2745 08734 * 03235 # 0.0355 03177 #
40-49 0.1145 0.5670 # 11308 ** 0.4968 ** 04025 * 0.2356 &
50-59 03181 # 0.3232 11403 ** 0.6189 ** 0.2836 & 0.1261
60-69 0.1186 0.1319 13832 ** 04629 * 03274 & | -0.1039
70 0.7079 ** | -0.2574 17201 *** | 04729 # 03969 # | -0.3578 &
-0.1198 04711 # 0.0984 0.1912 03160 * 0.6456 ***
-0.3077 # | -0.2502 0.1585 03121 # 02316 & 0.3899 *
0.0639 -0.8960 & -0.4960 -0.1824 -0.2345 -0.2441
0.2747 -0.2398 -15582 * 0.0822 -0.0329 -0.2859 &
06877 ** | -0.0117 0.2708 -0.1597 0.1827 -0.3269 &
-0.2978 ** 15308 *** | 09897 *** | 05412 *** | 06279 ***| 06188 ***
-0.3658 * | -0.6329 * -0.1828 -0.1050 -03177 * | -02791 *
-0.0552 -0.9041 * -0.3678 0.0587 -0.0174 -0.0177
04706 ***| -0.2454 & -0.0449 0.0219 0.0796 0.2053 #
-04707 ** | -0.1858 0.2382 -0.0477 0.1602 0.0552
60-69 05807 & 0.4022 -0.2504 06441 & 0.2398 0.2790
70 08391 # | -0.2147 -0.4296 -0.2818 -05835 & | -0.2163
N 1964 1964 1964 1964 1964 1964
81.7417 *** | 1553399 *** | 963907 *** | 63.8014 *** | 103.8226 ***| 158.804 ***
df. 17 17 17 17 17 17
EASS2010

& p<0.20 #p<0.10, *p<005 ** p<0.01, ***p<0.001 $
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: (%)
1980 2413945 1,856,237 351,508 154,632 51,568
1985 2,558,000 1,953,900 380,800 164,700 58,600
1990 2,705,115 2,102,795 382,656 190,907 28,757
1995 2,986,500 2,311,300 423,500 214,900 36,800
2000 3,273,363 2,513,847 455,207 257,866 46,443
2005 3467814 2,626,723 480,722 291,131 69,238
2010 3,771,721 2,793,980 503,868 348,119 125,754
0 14
1980 653,123 495,218 105,775 38,334 13,796 2711 26.7 30.1 24.8 26.8
1985 623,800 466,300 101,700 37,900 17,900 244 239 26.7 23.0 30.5
1990 626,273 462975 110,317 44999 7,982 23.2 22.0 28.8 236 27.8
1995 685,400 488,100 131,000 54,100 12,200 229 211 30.9 252 33.2
2000 717,631 505,759 136,442 63,531 11,899 219 2.1 30.0 24.6 25.6
2005 695,319 480,270 128,726 69,252 17,071 2.1 18.3 26.8 238 24.7
2010 654,409 438,203 112,670 74,926 28,610 17.4 157 224 215 22.8
15 &4
1980 1,646,898 1,262,345 236,742 111,558 36,253 68.2 68.0 67.4 721 70.3
1985 1,800,600 1,374,800 267,000 120,000 38,800 70.4 70.4 70.1 72.9 66.2
1990 1,914,785 1,505,266 255,874 135,105 18,540 70.8 71.6 66.9 70.8 64.5
1995 2,098,800 1,660,900 270,800 145,300 21,800 70.3 719 63.9 67.6 59.2
2000 2,320,436 1,820,719 293537 175,216 30,964 70.9 724 64.5 67.9 66.7
2005 2,492,802 1,916,562 323,805 203,870 48,565 719 73.0 67.4 70.0 70.1
2010 2,778,925 2,072,592 360,260 253,387 92,686 73.7 74.2 715 72.8 73.7
65
1980 113924 98,674 8,991 4,740 1519 4.7 53 2.6 31 29
1985 133,600 112,800 12,100 6,800 1,900 52 58 3.2 41 3.2
1990 164,057 134,554 16,465 10,803 2,235 6.1 6.4 43 57 7.8
1995 202,300 162,300 21,700 15,500 2,800 6.8 7.0 51 7.2 7.6
2000 235,296 187,369 25,228 19119 3,580 7.2 75 55 7.4 7.7
2005 279,693 229,801 28,191 18,009 3,602 8.1 8.8 5.9 6.2 52
2010 338,387 283,185 30,938 19,806 4458 9.0 101 6.1 57 35
75
1980 31,270 27,762 2001 918 499 13 15 0.6 0.6 1.0
1985
1990 59,368 52,443 3971 2,224 730 22 25 10 12 25
1995 75,500 64,600 5,900 4,000 1,000 25 2.8 14 19 2.7
2000 80,043 66,301 7,264 5,199 1279 24 26 16 20 2.8
2005 102,060 84,682 9,631 6,355 1392 29 3.2 20 2.2 20
2010 134,258 111,803 12,562 8,056 1837 3.6 4.0 25 2.3 15
+
E
1980 27.9 28.3 255 28.7 28.7
1990 312 318 27.6 31.0 312
1995 32.6 334 29.0 311 312
2000 33.8 347 29.6 32.6 33.0
2005 35.8 36.9 31.6 337 32.8
2010 37.2 38.6 33.2 335 324




(%)

1980 1985 6.0 53 8.3 6.5 136
1985 1990 58 7.6 05 15.9 -50.9
1990 1995 10.4 9.9 10.7 12,6 28,0
1995 2000 96 8.8 75 20.0 26.2
2000 2005 59 45 56 12.9 49.1
2005 2010, 8.8 6.4 48 19.6 816
(%0)
1980 1985 84.2 77.8 101.8 97.2 152.2
1985 1990 86.8 77.5 116.9 99.5 201.7
1990 1995 87.7 77.4 120.4 96.9 323.0
1995 2000 73.7 64.5 97.6 80.4 316.9
2000 2005 59.2 50.9 76.3 67.3 250.7
2005 2010 54.0 45.9 63.5 62.6 202.2
(%0)
1980 1985 26.2 26.4 21.8 33.9 25.7
1985 1990 25.6 25.4 22,9 30.6 35.3
1990 1995 25.4 25.0 24.4 27.6 57.1
1995 2000 24.9 245 243 25.5 50.2
2000 2005 234 23.5 24.0 21.0 28.8
2005 2010 23.4 23.6 24.8 20.1 20.7
(%)
1980 1985 6.0 5.3 8.3 6.5 13.5
1985 1990 6.3 5.4 9.4 7.4 12.4
1990 1995 6.5 5.5 10.1 7.4 30.3
1995 2000 5.1 42 7.6 6.0 30.2
2000 2005 3.7 2.8 5.4 4.9 27.6
2005 2010 3.2 23 4.0 4.7 25.6
(%)
1980 1985 0.0 0.0 0.0 0.0 0.1
1985 1990 0.5 2.2 8.9 8.5 -63.3
1990 1995 3.9 4.4 0.6 5.2 2.3
1995 2000 45 4.6 0.1 14.0 4.0
2000 2005 2.3 1.7 0.2 8.0 21.4
2005 2010 5.6 4.1 0.9 14.9 56.1
(%)=100* t 6 ) t 6 )
(%0)=2000* 5 7 t 6 t5 6
(%0)=2000* 5 7 t 6 t5 6
(%)=100* t5 7 t 6 ) t5 7
(%)=100* t 6 ) t5 6 )
t 6 ) (t5 )



1980 3907.1 3004.4 568.9 250.3 83.5
1985 4122.2 3148.7 613.7 265.4 94.4
1990 4273.7 3322.1 604.5 301.6 45.4
1995 4612.1 3569.4 654.0 331.9 56.8
2000 4794.8 3682.2 666.8 377.7 68.0
2005 4976.0 3769.1 689.8 417.7 99.3
2010 5309.1 3932.8 709.2 490.0 177.0
5 1980 2010
0 14 15 64 65 75
1980 2,773,674 667,239 1,932,978 173,457 54,438
1985 2,992,926 628,434 2,146,888 217,604 74,956
1990 3,220,331 554,390 2,386,555 279,386 103,837
1995 3,307,136 491,853 2,450,168 365,115 131,320
2000 3,426,651 476,310 2,471,736 478,606 175,393
2005 3,579,628 486,605 2,483,597 609,427 245,934
2010 3,688,773 492,099 2,455,184 741,490 327813
1980 100.0 24.1 69.7 6.3 2.0
1985 100.0 21.0 71.7 73 2.5
1990 100.0 17.2 74.1 8.7 32
1995 100.0 14.9 74.1 11.0 4.0
2000 100.0 13.9 72.1 14.0 5.1
2005 100.0 13.6 69.4 17.0 6.9
2010 100.0 13.3 66.6 20.1 8.9
6 1980 2010
(%) (%) (%) (%) (%)
1980 1985 7.9 64.4 22.3 4.4 3.5
1985 1990 7.6 55.5 23.7 33 4.3
1990 1995 2.7 50.9 26.6 2.5 0.2
1995 2000 3.6 49.9 29.3 2.1 1.5
2000 2005 4.5 47.3 31.2 1.6 2.8
2005 2010 3.0 45.0 34.8 1.0 2.0




1980 2010

1980 322

1985 34.1

1990 36.0

1995 38.2 38.6 393 414 41.9 41.0 38.9 38.8 383 374

2000 40.1 40.2 40.8 42.7 433 427 40.7 41.3 40.6 38.9

2005 41.9 41.5 41.9 435 443 44.4 42.8 43.6 427 40.4

2010 43.4 42.6 43.0 435 453 45.6 44.6 453 44.6 41.7

1995 374 37.8 38.6 36.9 37.9 383 38.0 352 34.5

2000 39.7 40.4 41.0 39.1 40.0 413 40.2 37.0 355

2005 41.7 42.6 43.7 40.8 41.9 432 42.1 39.0 372

2010 43.1 44.6 45.5 42.6 4.1 45.2 443 41.0 39.1
1980 2010

1980 6341.6

1985 6842.9

1990 7362.8

1995 75612  7560.4  8633.1 10761.1  5605.1 151948 90112  8793.3  6577.8  8896.0

2000 78345  7646.8 88243 111250 5978.8 15409.8 92032  8608.0 66249  9372.8

2005 81843  7961.1  9290.0 120659 67194 155345 9323.0 85303 67932 99275

2010 8433.8 8190.7 9775.1 134754  7000.6 15481.7 9431.0 85152  6748.6 10492.7

1995 6797.0 112075 7661.0 58189  7079.8 6643.5 59319 7084.8  4181.0

2000 7009.8 11202.6 77155 61975  7092.7 63954 62684  7684.8  5552.9

2005 7305.7 111644 76192  6654.8 74245  6692.0 6480.2  8412.2  6409.2

2010 7660.5 11143.0 7662.1  6960.5 73959 67495  6622.6  8659.6  7206.3




9 1995 2010
(%)
0 14

1995 143 12.9 12.1 11.9 12.6 14.4 14.7 15.8 13.7 15.6 15.5 14.9 16.3 15.9 143 16.0 17.0 19.6
2000 13.4 11.9 10.7 11.5 11.9 13.5 13.1 13.8 12.9 14.2 14.1 13.7 14.9 14.9 12.8 15.2 164 20.0
2005 13.1 114 10.5 11.1 114 12.9 12.6 13.0 12.9 14.1 133 13.1 14.8 14.9 13.1 14.8 16.3 194
2010 13.2 11.7 10.8 11.3 11.2 12.3 12.0 12.9 12.6 14.4 12.8 12.8 14.6 14.5 133 14.0 153 18.5

15 64
1995 73.8 73.8 71.5 72.8 727 734 733 72.6 759 74.9 75.0 73.9 74.4 732 76.0 73.7 75.5 73.6
2000 72.5 72.5 70.7 70.5 70.4 71.1 71.1 71.5 74.7 72.9 72.3 71.1 727 70.6 732 71.0 739 71.8
2005 71.0 71.6 70.2 69.5 68.0 68.1 67.9 68.8 72.5 69.0 68.9 66.6 69.5 66.7 68.4 673 71.1 69.8
2010 68.6 69.4 70.4 67.6 66.0 65.5 64.9 65.3 70.6 65.5 65.0 63.0 65.9 62.7 62.4 63.5 68.8 67.8

65
1995 11.9 133 16.4 153 14.7 12.1 12.0 11.6 10.4 9.5 9.5 11.2 9.3 10.9 9.6 10.2 7.5 6.8
2000 14.1 15.6 18.6 18.1 17.7 154 15.8 14.7 124 12.9 13.6 15.2 124 14.4 14.0 13.8 9.7 8.2
2005 159 17.1 193 193 20.6 19.0 19.5 18.1 14.7 16.9 17.8 20.3 15.7 183 18.6 17.8 12.6 10.7
2010 18.2 19.0 18.8 21.1 22.8 222 23.0 21.9 16.7 20.1 222 243 19.5 22.8 243 22.5 15.9 13.7

75
1995 4.5 49 6.5 54 52 42 4.1 44 3.7 35 32 3.7 34 3.7 34 4.0 2.7 2.5
2000 5.6 6.2 7.8 6.5 6.6 5.6 5.7 5.7 4.7 4.6 44 5.2 4.5 5.0 49 5.0 35 2.9
2005 6.7 7.5 9.1 8.1 8.6 7.8 8.1 7.6 6.1 6.3 6.4 8.1 6.1 7.1 6.6 6.7 5.1 4.1
2010 7.9 9.0 9.3 9.7 10.5 10.3 10.6 9.7 7.6 8.4 9.2 10.9 8.5 10.1 9.5 9.6 6.8 5.9




10 1995 2010
(%)
1995 2000 1.1 22 34 6.7 1.4 2.1 2.1 0.7 54 3.1 0.0 0.7 6.5 0.2 -3.7 5.7 85 32.8
2000 2005 4.1 53 8.5 124 0.8 1.3 -0.9 25 5.9 42 -0.3 -1.2 74 4.7 4.6 34 9.5 154
2005 2010 2.9 52 11.7 42 -0.3 1.2 -0.2 -0.7 5.7 49 -0.2 0.6 4.6 -0.4 0.9 22 29 12.4
(%0)
1995 2000 51.8 45.8 39.1 39.6 423 45.1 48.8 424 552 49.6 48.8 45.9 53.8 55.1 42.0 49.7 62.9 69.5
2000 2005 50.3 45.6 422 393 39.0 41.7 44.7 39.7 51.3 484 45.2 43.5 53.7 50.1 43.0 47.8 55.6 61.1
2005 2010 49.1 453 46.2 40.1 36.9 37.1 43.4 40.1 51.0 49.0 41.2 39.1 49.1 45.5 42.5 45.6 47.8 542
(%o)
1995 2000 345 34.8 437 48.6 40.6 32.7 325 28.7 253 25.6 26.1 283 23.1 28.6 24.6 26.5 18.3 18.5
2000 2005 355 35.1 429 477 41.9 34.6 34.5 31.7 26.0 284 294 32.7 26.0 31.7 294 31.0 20.0 19.1
2005 2010 37.9 36.8 42.4 49.2 47.0 38.8 40.0 35.7 29.1 321 334 39.1 304 385 33.6 35.1 23.0 20.5
(%)
1995 2000 1.7 1.1 -0.5 -0.9 0.2 1.2 1.6 1.4 3.1 2.4 23 1.8 32 2.7 1.7 24 4.6 59
2000 2005 1.5 1.1 -0.1 -0.9 -0.3 0.7 1.0 0.8 2.6 2.0 1.6 1.1 29 1.9 1.4 1.7 3.7 4.5
2005 2010 1.1 0.9 0.4 -0.9 -1.0 -0.2 0.3 0.4 23 1.7 0.8 0.0 1.9 0.7 0.9 1.1 2.5 3.6
(%)
1995 2000 -0.6 1.1 3.8 7.6 1.2 0.9 -3.7 -0.7 23 0.7 -2.3 -1.1 33 -2.5 -5.4 33 3.8 26.9
2000 2005 2.6 42 8.5 133 1.1 0.6 -1.9 1.7 33 22 -1.9 -2.3 45 2.8 32 1.7 5.7 10.9
2005 2010 1.7 43 113 5.1 0.7 1.3 -0.5 -1.1 34 3.1 -1.0 0.6 2.7 -1.1 0.0 1.1 0.4 8.9




11 1980 2010

1980 E1985 1985 1990 1990 1995 1995 2000 2000 2005 2005 2010
() 0.0 6.0 0.0 5.8 0.0 10.4 0.0 9.6 0.0 5.9 0.0 8.8
(%o) 67.7 86.7 68.1 89.2 48.2 92.2 45.3 77.3 49.2 61.0 35.5 56.3
(%o) 93.9 34.7 86.9 32.9 94.0 29.9 80.1 29.3 63.1 24.7 75.9 24.6
() -2.6 5.2 -1.9 5.6 -4.6 6.2 -3.5 4.8 -1.4 3.6 -4.0 3.2
() 2.6 0.8 1.9 0.1 4.6 4.2 3.5 4.8 1.4 2.3 4.0 5.6

37.4 27.5 38.5 29.3 43.3 30.9 44.1 32.2 42.5 33.7 47.2 35.3

38.2 29.5 39.2 31.1 43.8 32.4 44.4 33.8 42.8 35.5 47.5 37.2

(%)

0-14 20.1 27.1 20.0 24.4 14.7 23.2 13.8 22.9 15.3 21.9 11.3 20.1
15-64 63.3 68.2 60.9 70.4 62.9 70.8 64.2 70.3 64.4 70.9 62.1 71.9
65 16.7 4.7 19.0 5.2 22.4 6.1 22.1 6.8 20.3 7.2 26.6 8.1
75 - - 10.7 0.0 11.8 2.2 9.7 2.5 9.9 2.4 14.3 2.9
(%)

0-14 20.1 24.4 20.0 23.2 14.7 22.9 13.8 21.9 15.3 20.1 11.3 17.4
15-64 63.3 70.4 60.9 70.8 62.9 70.3 64.2 70.9 64.4 71.9 62.1 73.7
65 16.7 5.2 19.0 6.1 22.4 6.8 22.1 7.2 20.3 8.1 26.6 9.0
75 - - 10.7 2.2 11.8 2.5 9.7 2.4 9.9 2.9 14.3 3.6

15 49 (%) 22.2 31.2 22.6 31.0 22.4 32.3 22.2 31.5 23.3 29.6 21.8 29.7
305.3  277.6 301.9  288.1 215.3  285.7 204.2 2455 211.5  206.2 162.9  189.6

15 49

15-49



12 1980 2010

1980 E1985 1985 1990 1990 1995 1995 2000 2000 2005 2005 2010
() 0.0 7.9 0.0 7.6 0.0 2.7 0.0 3.6 0.0 4.5 0.0 3.0
%o)| 468  66.9 443 BT 64.6  51.5 52.8  50.8 44.9 483 45.8  45.7
%o)|  75.0  23.2 7.2 24.6 63.3  27.0 67.9  29.8 72.3 319 65.5  35.3
() -2.8 4.4 -3.3 3.3 0.1 2.5 ‘1.5 2.1 2.7 1.6 -2.0 1.0
() 2.8 3.5 3.3 4.3 -0.1 0.2 1.5 1.5 2.7 2.8 2.0 2.0

43.7 322 449 341 41.6  36.0 437 382 46.1  40.1 45.7  41.8

43.8  34.1 45.0  36.0 41.7 382 43.8  40.1 46.3 419 45.8 434

(%)

0-14 13.7 241 13.0  21.0 174 172 153 14.9 135 13.9 135 13.6
15-64 645  69.7 63.2 717 619  74.1 61.4  74.1 59.7  72.1 60.5  69.4
65 21.8 6.3 23.8 7.3 20.8 8.7 234 110 26.8  14.0 25.9  17.0
75 10.5 2.0 12.0 2.5 10.7 3.2 12.8 4.0 15.5 5.1 14.9 6.9
(%)

0-14 13.7  21.0 13.0 172 174 149 153 13.9 135  13.6 135 13.3
15-64 64.5  TL7 63.2  74.1 619  74.1 61.4 721 59.7  69.4 60.5  66.6
65 21.8 7.3 23.8 8.7 20.8 110 234  14.0 26.8  17.0 25.9  20.1
75 10.5 2.5 12.0 3.2 10.7 4.0 12.8 5.1 15.5 6.9 14.9 8.9

15 49 o)) 207 289 20.2 288 22.0 265 21.4 251 19.9 243 20.4 235
226.3  231.6 219.0  200.0 2934  194.3 246.6  202.2 225.3 1985 224.4 1944

15 49

15-49



13 1980 2010

1980 E1985 1985 1990 1990 1995 1995 2000 2000 2005 2005 2010
() 0.0 5.3 0.0 7.6 0.0 9.9 0.0 8.8 0.0 4.5 0.0 6.4
(%o) 67.0 79.8 54.1 80.4 44.9 81.2 43.4 67.3 50.3 52.1 38.8 47.3
(%o) 94.2 35.8 100.6 33.3 94.9 29.7 78.6 29.0 63.7 24.4 72.4 24.6
() -2.7 4.4 -4.6 4.7 -5.0 5.1 -3.5 3.8 -1.3 2.8 -3.4 2.3
() 2.7 0.9 4.6 2.9 5.0 4.8 3.5 4.9 1.3 1.7 3.4 4.1

37.6 27.8 41.6 29.7 43.9 31.6 44.2 33.0 42.4 34.6 46.2 36.5

38.4 29.9 42.4 31.8 44.5 33.2 44.4 34.7 42.7 36.7 46.5 38.6

(%)

0-14 19.9 26.7 16.8 23.9 14.0 22.0 13.7 21.1 15.9 20.1 12.6 18.3
15-64 62.9 68.0 60.4 70.4 62.7 71.6 64.0 71.9 63.1 72.4 61.2 73.0
65 17.2 5.3 22.9 5.8 23.3 6.4 22.2 7.0 21.0 7.5 26.2 8.8
75 - - 13.1 0.0 12.4 2.5 10.0 2.8 10.7 2.6 14.4 3.2
(%)

0-14 19.9 23.9 16.8 22.0 14.0 21.1 13.7 20.1 15.9 18.3 12.6 15.7
15-64 62.9 70.4 60.4 71.6 62.7 71.9 64.0 72.4 63.1 73.0 61.2 74.2
65 17.2 5.8 22.9 6.4 23.3 7.0 22.2 7.5 21.0 8.8 26.2 10.1
75 - - 13.1 2.5 12.4 2.8 10.0 2.6 10.7 3.2 14.4 4.0

15 49 (%) 21.9 31.2 21.2 31.9 22.2 32.7 22.2 31.6 23.0 29.1 22.1 28.7
305.4  255.8 254.8  252.2 202.5  248.0 195.7  213.4 218.6  178.8 175.7  165.1

15 49

15-49



14 1980 2010

1980 E1985 1985 1990 1990 1995 1995 2000 2000 2005 2005 2010
() 0.0 8.3 0.0 0.5 0.0 10.7 0.0 7.5 0.0 5.6 0.0 4.8
(%o) 69.9  106.0 114.7  117.2 65.7 126.8 67.2  101.3 63.2 78.5 59.5 65.0
(%o) 88.9 26.8 42.4 28.0 79.5 27.2 67.8 27.4 61.8 25.1 67.3 25.6
() -1.9 7.9 7.2 8.9 -1.4 10.0 -0.1 7.4 0.1 5.3 -0.8 3.9
() 1.9 0.4 -7.2 -8.4 1.4 0.7 0.1 0.1 -0.1 0.3 0.8 0.9

36.5 25.1 27.0 26.8 38.4 27.3 37.9 28.2 38.5 29.5 40.2 31.1

37.2 27.1 27.5 27.6 38.8 28.5 38.1 29.7 38.7 31.3 40.5 33.3

(%)

0-14 20.6 30.1 34.3 26.7 19.6 28.8 20.3 30.9 19.5 30.0 18.5 26.8
15-64 65.1 67.4 58.7 70.1 64.4 66.9 64.7 63.9 64.9 64.5 62.8 67.4
65 14.3 2.6 7.1 3.2 16.0 4.3 15.0 5.1 15.6 5.5 18.6 5.9
75 - - 3.3 0.0 7.2 1.0 5.6 1.4 6.5 1.6 8.7 2.0
(%)

0-14 20.6 26.7 34.3 28.8 19.6 30.9 20.3 30.0 19.5 26.8 18.5 22.4
15-64 65.1 70.1 58.7 66.9 64.4 63.9 64.7 64.5 64.9 67.4 62.8 71.5
65 14.3 3.2 7.1 4.3 16.0 5.1 15.0 5.5 15.6 5.9 18.6 6.1
75 - 3.3 1.0 7.2 1.4 5.6 1.6 6.5 2.0 8.7 2.5

15 49 (%) 23.0 32.0 25.0 28.3 23.1 30.1 23.8 29.4 23.8 29.2 22.5 28.8
304.0  330.9 459.4  414.0 284.2  420.9 282.1  344.2 265.3  269.0 263.9  225.8

15 49
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15 1995 2010
1995 E2000 2000 25005 2005_ 2010 1995 23000 2000 2E005 2005 23010
() 0.0 1.4 0.0 0.8 0.0 -0.3 0.0 0.7 0.0 -1.2 0.0 0.6
(%) 54.1 42.6 53.4 39.2 49.4 36.8 65.6 46.1 78.0 43.2 52.9 39.2
(%) 64.3 40.9 63.0 42.1 57.6 47.0 60.5 28.4 62.2 32.5 61.6 39.3
() -1.0 0.2 -1.0 -0.3 -0.8 -1.0 0.5 1.8 1.6 1.1 -0.9 0.0
() 1.0 1.2 1.0 1.1 0.8 0.7 -0.5 -1.1 -1.6 -2.3 0.9 0.6
42.8 41.0 43.7 42.6 43.7 44.4 40.8 38.6 40.0 40.9 44.0 43.6
42.9 42.7 43.8 44.4 43.8 45.6 40.9 41.0 40.1 43.7 44.1 45.5
(%)
0-14 15.5 12.6 15.2 11.9 14.2 11.4 19.4 14.9 21.8 13.7 16.4 13.1
15-64 63.1 72.7 61.5 70.4 63.7 68.0 59.3 73.9 56.5 71.1 58.6 66.6
65 21.3 14.7 23.3 17.7 22.1 20.6 21.3 11.2 21.7 15.2 25.0 20.3
75 10.9 5.2 12.3 6.6 11.3 8.6 11.8 3.7 13.0 5.2 14.7 8.1
(%)
0-14 15.5 11.9 15.2 11.4 14.2 11.2 19.4 13.7 21.8 13.1 16.4 12.8
15-64 63.1 70.4 61.5 68.0 63.7 66.0 59.3 71.1 56.5 66.6 58.6 63.0
65 21.3 17.7 23.3 20.6 22.1 22.8 21.3 15.2 21.7 20.3 25.0 24.3
75 10.9 6.6 12.3 8.6 11.3 10.5 11.8 5.2 13.0 8.1 14.7 10.9
15 49 (%) 21.6 23.4 21.1 22.5 22.2 21.9 21.7 23.6 20.0 21.3 21.5 21.3
250.3  181.9 252.5  174.0 222.8  168.3 303.0 195.3 390.4  202.5 246.3  184.2
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16 1995 2010
1995 E2000 2000 25005 2005_ 2010 1995 23000 2000 2E005 2005 23010
() 0.0 8.5 0.0 9.5 0.0 2.9 0.0  32.8 0.0  15.4 0.0  12.4
(%o) 41.2 65.6 31.4 58.3 52.4 48.5 5.1 80.9 21.2 65.8 22.2 57.6
(%o) 79.6 19.1 115.1 21.0 60.4 23.3 183.8 21.5 136.6 20.5 122.6 21.8
() -3.8 4.6 -8.4 3.7 -0.8 2.5 -17.9 5.9 -11.5 4.5 -10.0 3.6
() 3.8 3.8 8.4 5.7 0.8 0.4 17.9 26.9 11.5 10.9 10.0 8.9
473 35.2 524 37.0 44.9  39.0 64.0 345 56.5  35.4 55.7  37.2
47.5 37.0 52.9 39.0 45.1 41.0 64.6 35.5 57.1 37.2 56.2 39.1
(%)
0-14 12.2 17.0 10.0 16.4 15.1 16.3 2.4 19.6 7.6 20.0 8.2 19.4
15-64 59.4 75.5 52.8 73.9 58.8 71.1 43.1 73.6 50.0 71.8 49.9 69.8
65 28.4 7.5 37.2 9.7 26.0 12.6 54.5 6.8 42.4 8.2 42.0 10.7
75 17.0 2.7 25.9 3.5 16.2 5.1 37.1 2.5 30.4 2.9 30.0 4.1
(%)
0-14 122 16.4 10.0 163 151 15.3 2.4 20.0 7.6 19.4 8.2 185
1564 59.4  173.9 528  T1.1 58.8  68.8 431 718 50.0  69.8 49.9  67.8
65 28.4 9.7 37.2 12.6 26.0 15.9 54.5 8.2 42.4 10.7 42.0 13.7
75 17.0 3.5 25.9 5.1 16.2 6.8 37.1 2.9 30.4 4.1 30.0 5.9
15 49 | 218 291 176 28.2 214 25.7 1.0 35.0 158  29.8 157 285
189.0  225.0 178.3  206.5 244.6  188.4 46.4 2311 1341 220.7 141.4  202.2
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Introduction

Japan and Singapore continue to have below-replacement-level fertility since the mid-1970s even
though Japan experienced it before the 1970sincluding 1966, the year of fire-horse.  South Korea
(hereafter, Korea) also started having below replacement fertility in the late 1980s and has surpassed
Japan in terms of fertility declinein recent years.  In 2000 Japan had the tota fertility rate (TFR) of 1.36
which was gill alittle lower than in Korea (1.47) and much lower than in Singapore (1.60). But, in
2001, Japan’s TFR was 1.33 which was already higher than that of Korea (1.30) but a little lower than
that of Singapore (1.41). Even though Korea had one of the lowest TFR in the world in 2002, the
relative position was similar: 1.32 in Japan, 1.17 in Korea and 1.37 in Singapore. However, in 2003
Japan (1.29) was surpassed in terms of fertility decline not only by Korea (1.18) but also by Singapore
(1.27).  In2010 Singapore (1.16) had lower TFR than Korea (1.23) and Japan (1.39), while Taiwan had
the world’s lowest fertility of 0.855 because of the tiger-year fall in Chinese-tradition societies.

The rapid fertility decline in Korea has been promoted by a rise in living standard accompanied by
the sustained economic growth, rapid social change described as “condensed modernity” (Chang 2003)
as well as the ‘too successful’ family planning programs implemented until the early 1990s. A rise in
living standard, social change and successful family planning programs are likely to have changed
fertility-related attitudes, particularly those related to the necessity of children and the ideal family size,
and thus to have caused faster fertility decline in Singapore and Korea than in Japan.

On the other hand, the role of son preference in the process of fertility decline has attracted
attention in East Asia, particularly after the spread of ultrasonic devices in the prenatal examination
causing sex-selective abortion and high sex ratio at birth (SRB), for which Korea was distinguished until
recently. The SRB looks normal in Japan, but there is a possibility of ‘canceling out’ due to ‘balance
preference’ (Nagai et al. 2002). The SRB in Korea was the highest around 1990, but it has declined to
the level around 110 in the early 2000s, while it is around the normal level in recent years (105.7 in 2011
and 2012). As a long-term consequence of unbalanced SRB since the early 1980s, marriage squeeze
due to the relative shortage of women in marriage market has already started in Asian societies including
Korea, which has already experienced an increase in intermarriage as an advanced response to it.

Rapid fertility decline in the three societies and changing sex ratio at birth in Korea seem to be
related to changes in fertility-related values and attitudes as mentioned above. According to the UN
(2003) classification, East Asia (together with Southern Europe, Austria, Canada, Germany) is
characterized by high age at first birth, high proportion of childlessness, low propensity to have 2 or more
children. Why is the fertility in these societies characterized by these traits? Is it related to culture
including religion? Ofr is it related to the gender roles or the type of welfare state? Is it also related to
the fact that these societies are late comer in the Second Demographic Transition (SDT)? Is it possible
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that single-gender preference for children in East Asia depresses fertility further in a short run and a long
run? It is also a good question whether the revival of gender preference for children (‘balance
preference’) changes fertility in Western societies. We might as well analyze determinants of
fertility-related attitudes in East Asia to start exploring the possible answer to these questions.

While religion is a “forgotten” variable in Japanese social surveys except in international
comparative surveys, it has been known to affect various socioeconomic and demographic attitudes and
behaviors in many other societies. In the case of Singapore, religion and ethnicity (called “race” in
Singapore) may have independent effects, but the effects of religion was not necessarily analyzed
possibly because of the sensitivity. While Koreas are considered to have more Confucian values than
other Asians, the society seems to be in the process of Christianization.

This study presents the results of comparative analysis of religion’s effects on fertility-related
attitudes in Japan, Korea and Singapore, drawing on the microdata from the 2009 Survey on Comparative
Study of Family Policies in East Asia (Korea, Singapore and Japan), which was conducted by the Section
for Measures against Declining Birthrate, Director-General for Policies on Cohesive Society, Cabinet
Office (Japanese Government). It also examines the effects of religion on the discrepancy between
attitudes and behavior regarding fertility. This is an extension of the author’s past study analyzing the
effects of religion on fertility-related attitudes and behaviors (e.g., Kojima 2003, 2004, 2006, 2011, 2012a,
2012b, 2013).

Literature Review

There are an increasing number on the effects of values and culture on fertility behaviors and
attitudes as indicated by van de Kaa (1996) since the 1980s. There seem to be differences in fertility
values even among European societies sharing a similar culture (Surkyn and Lesthaeghe 1999). The
studies focusing on the effects of religion are also on the increase (e.g., Lehrer 2004, McQullan 2004,
Adsera 2004). Although there have been studies on the value of children (VOC) in the 1970s (e.g.,
Arnold et al. 1975), they do not seem to be directly related to this line of studies. More recently, there
are studies on the effects of religion on family-related behaviors including Manabe and Onodera (2000)
for Japan, but they are based on cross-tabulations. The present author’s recent multivariate analyses
also examined the effects of religion on fertility-related behaviors in Japan and Korea for the general
adult population (Kojima 2003, 2004, 2006).

The following short literature review of multivariate analyses on the effects of religion on
fertility-related attitudes in East Asia focuses on the four fertility-related attitudes: felt necessity of
children, desired number of children, and son preference. It draws mainly on Japanese and English
materials since Korean empirical studies are not readily available and not always accessible to the author
due to the language problem.

Felt Necessity of Children

In Japan, Kojima (2003, 2004) analyzed the felt necessity of children among the adult population,
using the JGSS and TSCS-2001. Kojima (2003), applying logit models to the JGSS-2000 and the
JGSS-2001, found that Japanese male respondents with a personal religion are less likely to feel

non-necessity to have children and female respondents with a household religion are more likely in 2000,
but female respondents with a personal religion are more likely. Kojima (2004) found a similar
tendency for the analysis by sex of respondents in Japan in 2000, 2001 and 2003 (similar to 2002), but he
could not find any significant effects of religion (Christianity and other religions) in Taiwan, applying the
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logit model to the TSCS-2001. Kojima (2006)

Seo (1992) conducted a regression analysis of the necessity of children, drawing on the 1991 Korean
National Fertility Survey, but she could not find any significant effects of Christianity. The present
author could find no similar multivariate analyses on the effects of religion on felt necessity of children
for Singapore.

Desired Number of Children

Ideal number of children has been more extensively analyzed in Japan. Retherford and Ogawa
(1991), Retherford et al. (1999), Otani (1987), Kojima (1993), Kojima (2000), Kojima (2003), but the
effects of religion has not been analyzed except in the present author’s works because religion is not a

standard question in Japanese surveys. Kojima (2003) found no significant effects of religion on a small
family (two children or less) among male respondents in 2000 and 2001, but a negative effect of
household religion in 2000 and a negative effect of personal religion in 2001 among female respondents.

Seo (1992) conducted regression analyses of the ideal number of children (two or less) in Korea,
but she could not find any significant effect of Christianity. The present author could find no similar
multivariate analyses for Singapore. However, Li et al. (2011) have recently found that Singaporean
women are more materialistic than American women and, thus, they are less likely to favor marriage and
childbearing due to lower life satisfaction and higher income standard placed on potential mates. On the
other hand, Swinyard et al. (2001) found that in Singapore and the US more materialistic respondents
tend to have less life satisfaction, which is partly mediated by religion. Thus, we might examine more
direct relationship between religion and attitudes toward family formation, including those related to
family policies.

Lesthaeghe (2010) has recently suggested that East Asia is experiencing “Second Demographic
Transition” and revealed that the effects of value-related factors on the delay in childbearing in Japan,
South Korea and Singapore are similar to Western societies, but only in the case of Japan factors related
to religion-secularization values tend to have effects in the opposite direction.  This is in line with
Kojima’s (2006) finding that Japan is different from South Korea and Taiwan for the positive effects of
interaction between religion and young age on pronatalistic attitudes. However, there are not many
Japanese studies analyzing the effects of religion on demographic attitudes and behaviors partly because
it is not a standard question item in Japanese surveys.

Son Preference

Kojima (2003, 2004) seems to be the only multivariate analyses of the effect of religion on son
preference for Japan and Taiwan. Kojima (2003) found the positive effects of personal religion on son
preference both among male and female respondents in 2000, but no significant effects in 2001. Kojima
(2004) found similar effects for Japan in 2000 and 2001 and a positive effect of household religion
among Japanese male respondents in 2002 as well as a positive effect of Christianity among male
respondents. Seo (1992) also conducted regression analyses of son preference in Korea and found
negative effects of Christianity. The present author could find no similar multivariate analyses on the
effects of religion on Son preference for Singapore.

Discrepancy
Kojima (1993) is probably the first multivariate analysis to study the discrepancy between fertility

attitude and behavior, but it did no include religion as an independent variable because the information on
religion is not available in the microdata. Morita (2006) and Matsuura (2008) also conduct multivariate
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analysis of the discrepancy, but they did not analyze the effects of religion due to the lack of information.
The present author could find no similar multivariate analyses on the effects of religion on the
discrepancy for Korea or Singapore.

Data and Methods

The microdata used in this study derive from the 2009 Survey on Comparative Study of Family
Policies in East Asia (South Korea, Singapore and Japan), which was conducted by the Section for
Measures against Declining Birthrate, Director-General for Policies on Cohesive Society, Cabinet Office
(Japanese Government). Even though Singapore is located in Southeast Asia, it was included because it
has been conducting an active pronatalistic family policy during the past three decades and it exhibits
diversity in terms of ethnicity and religion.

The details about the survey procedure are found in CAO (2009). The survey in Japan used
two-stage stratified sampling to randomly selected municipalities and the area sampling based on age and
sex quota in the sampled municipalities to obtain 1,000 (male and female) respondents aged 20-49.
Respondents of surveys in other countries seem to be selected in a similar manner. The original
questions and choices for fertility-related attitudes and behavior (dependent variables) to be analyzed in
this study are as follows.

Having Children
Q14. How do you feel about having children? Please choose up tothreeanswers.

1) It is natural to have children (“Natural”).

2) [ will be able to leave behind descendants
(“Descendants”).

3) I will gain social recognition for having
children (“Recognition”)

4) Having children will enrich my life and make it
more enjoyable (“Enjoyable”).

5) My children will support and provide for me in
my old age (“Old-age support”).

6) Children are the future of the society
(“Society’s Future”).

7) Children help to improve the relationship with

my spouse (“Spouse Relation™).
8) [ 'want to have children with the person I love (“Loved One”).
9) My spouse, parents, or others have wanted me to have children (“Family Demand”).
10) I want to continue with the family name (“Family Name”).
11) Having children will reduce my personal time (“Time Squeeze”).
12) Having children will increase my financial burden (“Money Burden”).
13) Having children will increase my physical and mental health burden as I need to take care of them
(“Health Burden”).
14) Others---Please specify
15) None (DO NOT READ)
16) Don’t know
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Whether You Should Have Children After Marriage
Q15. To what extent do you agree or disagree that one should have his/her own child after marriage?

1) Strongly agree; 2) Somewhat agree; 3)
Somewhat disagree; 4) Strongly disagree; and 5) Don’t know

Desired Number of Children
Q16. How many children would like to have?
Children

Desired Number of Children
Q17. Would you prefer your first child to be a boy or girl?
1) Boy; 2) Girl; and 3) Doesn’t matter

Q18a. How many children (including adopted children) do you have in total?

1) Children
2) Do not have children

The dependent variables for multivariate analysis for attitudes toward having children include the
binary one on whether the respondent selected the following seven choice in Q14: “1. Natural,” “2.
Descendants,” ““4. Enjoyable,” “6.Society’s Future,” 7. Spouse Relation” “8. Loved One” and “12.
Money Burden.” The dependent variables for multivariate analysis for fertility attitudes and behavior
include the binary one on whether or not the respondent agree to the statement saying that one should
have children after marriage (“Kid Necessity”) in Q15. They also include the following three
trichotomous variables: “Desired Number of Kids” based on Q16: 0-1, 2, 3+; “Desired Sex of 1* Kid”
based on Q17: Male, Female, Either; “Actual Number of Kids” based on Q18a: 0-1, 2, 3+; and Desired
Number — Actual Number of Kids: 1<, 1, 2+ (The categories with underline are reference ones).

The methods used in this study are the bivariate analysis and the logit analysis. For the bivariate
analysis, independent variables are religion: Buddhist and No Religion for Japan; Buddhist, Catholic,
Protestant and No Religion for Korea; and Buddhist, Catholic, Protestant, Muslim, Taoist, Hindu and No
Religion for Singapore. The means of dependent variables for each religion will be presented.

The logit analysis with comparable predetermined models include, as independent variables,
Buddhist for Japan, Buddhist, Catholic, and Protestant for Korea and Buddhist, Catholic, Protestant,
Muslim, Taoist, and Hindu for Singapore. The models also include, as control variables, age (20-29,
30-39, 40-49), marital status (Married, Others), education (Higher, Lower, Medium) and urban/rural
residence (Metropolitan, Rural, Medium Size City ) for Japan and South Korea and nationality (Foreigner,

Others) for Singapore. Lower Education was not included for Korea due to the low frequency. For
the estimation of logit models, CATMOD procedure in the SAS package is used.

Reaults
1, Bivariate Analyses
1) Attitudes toward Having Children
Table 1 shows the percentage of respondents choosing each feeling about having children by sex

and religion in Japan, Korea and Singapore. It reveals that the percentage choosing “1. Natural” is the
highest among the thirteen items in all the three societies (except Japanese women who have somewhat
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higher percentage for “4. Enjoyable”) and its level is the highest in Korea and the lowest in Japan. The
second highest percentages are found for 4. Enjoyable” in Japan and Singapore, but the percentages are
higher for “7. Spouse Relation” in Korea. Consequently, the third highest percentages are found for “4.
Enjoyable” in Korea and “7. Spouse Relation” in Singapore, but it is not definite for Japan. Among
Japanese women “8. Loved One” has by far a higher percentage than others, but among Japanese men “2.
Descendants,” “7. Spouse Relation,” “8. Loved One,” and “12. Money Burden” have similar percentages
of around 20%. In addition to these six feelings mentioned above (1, 2, 4, 7, 8 and 12), we will also
analyze below “6. Society’s Future,” of which percentages exceed the 20% mark in Singapore.

The first column of Table 1 shows that among Japanese men Buddhists are slightly more likely to
choose “1. Natural” than those without religion, but that it is the opposite among Japanese women.
Among Korean men and women Catholics are most likely to choose “1. Natural,” while Buddhists are
least likely. But such an effect of Catholicism is not observed in Singapore where Taoists are most
likely to choose “1. Natural” among both sexes, while Protestants men are least likely and women
without religion are least likely.

The second column of Table 1 reveals that the percentage of respondents choosing “2.
Descendants” is around twice as high among men as among women in all the three societies. The
similar male domination in the choice is also found for “10.Family Name” in all the three societies,
possibly reflecting East Asian tradition, even though the level is about one fifth of “2. Descendants.”

The second column indicates that among Japanese men Buddhists are more likely to choose 2.
Descendant” than those without religion, but it is the opposite among Japanese women. Among Korean
men Protestants are most likely to choose ‘2. Descendants,” while Catholics are least likely. Among
Korean women, however, Catholics are most likely to choose “2. Descendants,” while those without
religion are least likely. In Singapore Taoists are most likely to choose “2. Descendants” among both
sexes, while Hindu men are least likely and women without religion are least likely.

The fourth column of Table 1 shows that the percentage of respondents choosing “4. Enjoyable” is
higher among men than among women in all the three societies (mild female dominance), possibly
reflecting social desirability bias among women. Japanese men without religion are more likely to
choose “4. Enjoyable,” while Japanese Buddhist women are more likely. Among Korean men
Catholics are most likely to choose “4. Enjoyable,” while those without religion are least likely. But
among Korean women Buddhists are most likely and Catholics are least likely. On the other hand,
Singaporean Catholic women are most likely to choose “4. Enjoyable” like Korean Catholic men but
unlike Korean Catholic women, while Singapore Hindu women are least likely. However, Singaporean
Hindu men are most likely to choose “4. Enjoyable” unlike Singaporean Hindu women, while
Singaporean Taoist men are least likely.

As indicated above, the percentage of respondents choosing “6. Society’ Future” in the sixth
column of Table 1 is relatively high only in Singapore, but mild male dominance is observed in all the
three societies, possibly reflecting social desirability bias among men. Japanese men without religion
are more likely to choose “6. Society’s Future,” while Japanese Buddhist women are more likely.
Among Korean men Catholics are most likely to choose “6. Society’s Future,” while Buddhists are least
likely. But among Korean women Protestants are most likely and those without religion are least likely.
While Singaporean Muslim men are most likely to choose “6. Society’s Future,” Singaporean Catholic
men are least likely to choose it unlike Korean Catholic men. Singaporean Protestant women are most
likely to choose “6. Society’s Future” like Korean Protestant women, while Singapore Taoist women are
least likely.

The seventh column of Table 1 shows that Japanese men without religion are more likely to choose
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“7. Spouse Relation,” while Japanese Buddhist women are more likely. Among Korean men those
without religion are most likely to choose “7. Spouse Relation,” while Catholics are least likely. But
among Korean women Protestants are most likely to choose it and Buddhists are least likely. On the
other hand, Singaporean Taoist men are most likely to choose “7. Spouse Relation,” while Singaporean
Protestant men are least likely. However, Singaporean Catholic women are most likely to choose “7.
Spouse Relation,” while Singaporean Taoist women are least likely to choose it unlike Singaporean
Taoist men.

The eighth column of Table 1 shows that there is little difference by religion in the selection of ““8.
Loved One” among Japanese men, but Buddhists are more likely to choose it among Japanese women.
In Korea Buddhists are least likely to choose “8. Loved One” among both sexes, while Protestant men
and Catholic women are most likely. In Singapore Protestant men are more likely to choose “8. Loved
One” like Korean Protestant men, while Taoist men are least likely. Singaporean women without
religion are most likely to choose “8. Loved One,” while Singaporean Muslim women are least likely.

The percentage of those choosing “12. Money Burden” in the twelfth column of Table 1 is low
only in Singapore unlike the percentage for “6. Society’ Future.” It is higher among Japanese without
religion for both sexes. Among Korean men Catholics are most likely to choose “12. Money Burden,”
while Buddhists are least likely. But Korean women without religion are most likely, while Korean
Protestant women are least likely. While Singaporean men without religion are most likely to choose
“12. Money burden like Korean women,” Singaporean Hindu men are least likely. Singaporean Taoist
women are most likely to choose “6. Society’s Future,” while Singapore Muslim women are least likely.

2) Fertility Attitudes and Behavior

The first column of Table 2 shows that the level of agreement to the felt necessity to have children
is quite high and higher among men (over 90% among men and over 80% among women) in all the three
societies. It is the highest among Singaporean men and women, but the discrepancy between sexes is
the largest in Korea. In Japan the religious difference does not seem to be large among women, but
Buddhist men are more likely to feel it necessary to have children. In Korea Protestant men and
Buddhist women are most likely to favor childbearing, while Buddhist men and women without religion
are least likely. In Singapore all the Catholic, Taoist and Hindu men and all the Taoist and Hindu
women favor childbearing, while Protestant men and women without religion are least likely.

The second column of Table 2 indicates that, on the average, women without religion have the
smallest desired number of children in all the three societies, while men without religion have the
smallest number except Singapore where Hindu men have the smallest. In Korea Protestant men and
women have the largest mean desired number of children, while in Singapore Muslim men and women
have by far the largest mean number.

The third column of Table 2 reveals the level of son preference for the first child. The percentage
of respondents preferring son is the highest in Korea and it is higher among men than among women in
Japan and Korea. In Japan Buddhist men are most likely to prefer son, while women without religion
are more likely. In Korea Buddhists of both sexes are more likely to prefer son like Japanese Buddhist
men, but Protestant men and Catholic women are least likely. In Singapore Muslim men and Taoist
women are most likely to prefer son, while Protestants of both sexes are least likely to prefer son like
Korean Protestant men

The fourth column of Table 2 shows the mean number of children for all the respondents including
the never married. It is the lowest among Koreans of both sexes. It is higher among women because
of higher proportion married and lower age at marriage. In Japan Buddhist men have a larger mean
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number of children, while women without religion have a slightly larger mean number. In Korea
Buddhists of both sexes have the largest mean number of children and those men and women without
religion have the smallest mean number like Japanese men. In Singapore, however, Muslim men and
women have the largest mean number of children, while Taoist men and women without religion have
the smallest mean number.

Consequently, as the fifth column of Table 2 indicates, the discrepancy between the desired
number and the actual number of children are larger among men than among women. In Singapore the
gap is the largest for men and the smallest for women among the three societies. In Japan men without
religion are more likely to have a larger gap, while Buddhist women have a larger gap. In Korea
Protestant men and women have the largest gap, while Buddhist men and women have the smallest gap.
Among Singaporean men the gap is the largest among Muslims and the smallest among Catholics, while
among Singaporean women the gap is the largest among both Buddhists and those without religion and
the smallest among Hindus.

In addition, the sixth column shows the percentage of negative discrepancy, which indicates the
excess of the actual number of children over the desired number of children. It is somehow zero in
Korea, but there is very small negative gap in Japan where men without religion and Buddhist women are
a little more likely to have excessive number of child. In Singapore, however, the negative gap is more
pronounced, particularly among women than men: Muslim men and women have the largest gap while
Taoist and Hindu men have no gap and Buddhist women have the smallest gap.

2. Logit Analyses with Comparable Models:  Attitudes toward Having Children
Tables 3 through 5 show, for Japan, Korea and Singapore, the results of binomial logit analyses for

the seven feelings about having children, which are discussed above. The results reveal the effects of
religion after controlling for age, marital status, education, and urban-rural residence (nationality for
Singapore).

The first through seventh columns of Table 3m (upper panel) presents the results for Japanese men
and those of Table 3f (lower panel), the results for Japanese women. Among Japanese men Buddhists
are marginally less likely to feel having children as “4. Enjoyable” and no significant effects are found for
other feelings. Among Japanese women Buddhists are more likely to feel having children as “4.
Enjoyable” and “8. Loved One,” while they are less likely to feel it as “1. Natural.”

The first through seventh columns of Table 4m (upper panel) presents the results for Korean men
and those of Table 4f (lower panel), the results for Korean women. Among Korean men Buddhists are
marginally less likely to feel having children as “1. Natural” and “6. Society’s Future,” while Catholics
are more likely to feel it as “1. Natural” and 4. Enjoyable” and less likely to feel it as “7. Spouse
Relation.” Among Korean women Buddhists are marginally less likely to feel having children as “I.
Natural” and “7.Spouse Relation,” while Catholics are more likely to feel it as “2. Descendants” and
Protestants are less likely to feel it as “12.Money Burden.”

The first through seventh columns of Table Sm (upper panel) presents the results for Singaporean
men and those of Table 5f (lower panel), the results for Singaporean women. Among Singaporean men
Buddhists are less likely to feel having children as “12.Money Burden. Catholics are more likely to feel
it as “7. Spouse Relation” and less likely to feel it as ““12.Money Burden,” while Protestants are more
likely to feel it as ’6.Society’s Future” and “8.Loved One.” Muslims are more likely to feel having
children as “6.Society’s Future” and “7. Spouse Relation” and less likely to feel it as “12.Money
Burden.” Taoists are more likely to feel it as 2. Descendants” and ” 7. Spouse Relation” and less likely
to feel it as “4. Enjoyable.” But Hidus are more likely to feel it as “4. Enjoyable,” ’6.Society’s Future”
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and ” 7. Spouse Relation” and less likely to feel it as “2. Descendants” and “12.Money Burden.”

Among Singaporean women Buddhists are more likely to feel having children as “1. Natural” and
less likely to feel it as “8.Loved One,” while Protestants are more likely to feel it as “6. Society’s Future.”
Muslims are also likely to feel it as “6. Society’s Future” and less likely to feel it as “12.Money Burden.”
But Taoists are more likely to feel having children as “1. Natural” and “12.Money Burden.”

Therefore, in Japan religion have little and marginally significant effects on attitudes toward having
children and there is an opposing effect of Buddhism on “4. Enjoyable” among men and women. In
Korea more significant effects of religion are found than in Japan, but they tend to be weak. The
negative effects of Buddhism on “1. Natural” are found among both sexes, which is also found among
Japanese women. But the negative effect of Catholicism on “7. Spouse Relation” among Korean men is
in the opposite direction to the positive effect found among Singaporean Catholic men.

In Singapore much more significant effects of religion are found partly because of its diversity.
Religion tends to have positive effects on “7. Spouse Relation” and negative effects on “12.Money
Burden” among Singaporean men and positive effects on “1. Natural” among Singaporean women.
Christianity and Islam tend to have similar effects possibly due to the Abrahamic tradition. Thus, they
tend to have similar effects among both sexes including positive effects of Protestantism and Islam on “6.
Society’s Future” and negative effects of Catholicism and Islam on “12. Money Burden.” Taoism tends
to have peculiar effects possibly due to Chinese tradition including pragmatism which is reflected in its
positive effect on “12.Money Burden” among Singaporean women.

3. Logit Analyses with Comparable Models:  Fertility Attitudes and Behavior
Tables 6 through 8 show, for Japan, Korea and Singapore, the results of binomial and multinomial

logit analyses for fertility attitudes and behavior, which are discussed above. The results reveal the
effects of religion after controlling for age, marital status, education, and urban-rural residence
(nationality for Singapore).

The first through ninth columns of Table 6m (upper panel) present the results for Japanese men and
those of Table 6f (lower panel), the results for Japanese women. Among them only the first column
exhibits the results of binomial logit analysis. It shows that among Japanese men Buddhists are more
likely to feel it necessary to have children after marriage, but that no significant effect of Buddhism is
found among Japanese women. The second to third columns reveal that Buddhist men are less likely to
desire zero or one child and that Buddhist women are more likely to desire three or more children. This
suggests the weak pronatalist attitudes of Buddhists in Japan. The fourth and fifth columns indicate that
Buddhism has only a marginally negative effect on daughter preference among women. The sixth and
seventh columns reveal no significant effects of religion on the actual number of children.  The eighth
and ninth columns show that Buddhist men are less likely to have discrepancy between the desired
number and the actual number of children but that Buddhist women are more likely to have discrepancy
between the two.

The first through ninth columns of Table 7m (upper panel) present the results for Korean men and
those of Table 7f (lower panel), the results for Korean women. The first column shows that among
Korean women Buddhists are more likely to feel it necessary to have children after marriage, but that no
significant effect of Buddhism is found among Korean men. The second to third columns reveal that
Catholic and Protestant men and Protestant women are more likely to desire three or more children.

This suggests the pronatalist attitudes of Christians in Korea. The fourth and fifth columns indicate that
Buddhism and Protestantism have only marginally positive effects on daughter preference among men,
but that Protestantism has a negative effects on both son preference and daughter preference among
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women. The sixth and seventh columns reveal that Buddhist men and Protestant women are more
likely to have a large family and that Catholic men are less likely to have a small family. The eighth
and ninth columns show that Protestant men and women are more likely to have a large discrepancy
between the desired number and the actual number of children.

The first through ninth columns of Table 8m (upper panel) present the results for Singaporean men
and those of Table 8f (lower panel), the results for Singaporean women. In the first column the results
of binomial logit analysis are not presented because of irregular results from 100% agreement among
some religious group. The second to third columns reveal that Buddhist, Protestant and Muslim men
and Muslim and Taoist women are more likely to desire three or more children, while Muslim women
are less likely to desire zero or one child. This shows the strong pronatalist attitudes of Muslim men and
women and Taoist women. The fourth and fifth columns indicate that Catholic and Muslim men have
both son preference and daughter preference and that Buddhist, Protestant and Hindu men have only
daughter preference. It also reveals that Catholic, Muslim and Taoist women have only son preference.
The sixth and seventh columns reveal that Muslim men and Protestant, Muslim, Taoist and Hindu
women are more likely to have a large family and that Muslim and Hindu women are less likely to have a
small family. The eighth and ninth columns show that Protestant men are more likely to have a small
discrepancy between the desired number and the actual number of children and that Buddhist, Muslim
and Taoist men are more likely to have a large discrepancy. The eighth column also reveals that
Muslim men and Catholic, Muslim and Hindu women are less likely to have a small discrepancy.

Therefore, in Japan religion have little and marginally significant pronatalist effects, and there is an
opposing effect of Buddhism on the small discrepancy between the desired number and he actual number
of children among Japanese men and women. In Korea more significant pronatalist effects of religion,
particularly Buddhism and Protestantism are found than in Japan, but there are similarities and
differences between sexes and among societies. The positive effects of Protestantism on a large family
and the large discrepancy (between desired and actual number of children) are found among both men
and women, but its negative effect on daughter preference is in the opposite direction among men and
women. The positive effect of Buddhism on the felt necessity to have children is found among women
in Korea, but it is found among men in Japan. The positive effect of Protestantism on a large desired
family and the positive effects of Buddhism and Protestantism on daughter preference among Korean
men is shared with Singaporean men and the positive effect of Protestantism on a large family among
Korean women is shared with Singaporean women.

In Singapore much more significant effects of religion are also found. Religion, particularly
Islam tends to have pronatalist effects. Religion tends to have positive effects on son preference among
both sexes, but it also has positive effects on daughter preference among men (except Taoism). Thus,
the effects are often similar between sexes. The positive effects of Islam on a large desired family, son
preference and a large family and its negative effect on the discrepancy are shared by men and women.
The positive effects of Protestantism on son preference are also shared by both sexes. Taoism tends to
have peculiar effects on a desired large family and son preference among women possibly due to Chinese
tradition, but similar effects are also found among Muslim women.

The negative effects of religion on the discrepancy as a whole among Singaporean women seem to
be different from among Singaporean men as well as Japanese and Korean women. This may be related
the smaller mean gap and the higher percentage of negative gap among Singaporean women, which are
found in Table 2.  Singaporean women, particularly, Muslim, Hindu and Taoist and Catholic women
seem to have a larger number of children than they desire. However, the results of binomial logit
analysis of negative gap with the same model (not presented in the form of table) reveal that only Muslim
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women are marginally more likely to have a negative gap, while age and marital status have large effects.
After controlling additionally for Community Development Council Districts, the significance level of
religions only marginally improves. But it was interesting to see that the residents of the North East
CDC District are more likely to have negative discrepancy or excessive fertility.

Conclusion

Even though the religious composition of population is different among Japan, Korea and Taiwan,
the results of comparative analysis show some similarities in the effects of religion on fertility-related
attitudes among the three societies. Generally speaking, religion turns out to be pronatalistic as
expected. However, the effects of the same religion are not always the same in the three societies.
Japan is often the exception because of low percentage of followers and low diversity of religion. The
effects of the same religion on men and women are not always the same. Even among Christians, the
effects of Catholicism and Protestantism are sometimes different in South Korea and Singapore.

According to the WVS (World Values Surveys) culture maps by Inglehart and Welzel (2010),
Korea moved in the opposite direction to secularization from around 2000 to around 2005, possibly due
to its Christianization. This seems to be the opposite to secularization which was observed as the
background for the SDT (Second Demographic Transition) in the West, while the empirical part of the
SDT relies on the WVS. Even in the West, the reversal of secularization can be observed after the
collapse of Soviet Union, particularly after the recent financial crisis. Thus, it is possible that the
background for the SDT (secularization and post-materialism) has changed even in the West and that the
background for the SDT is different in East Asia which has been relatively secular and materialistic.

The discrepancy between fertility attitudes and behavior can be one of the facets to capture the different
nature of the SDT in East Asia.

Finally, not only the effects of global trends but also the effects of local areas should be taken into
account when the effect of religion on the SDT is studied. In many societies religious groups are often
concentrated in certain local areas. Even in a small society such as Singapore CDC Districts have
significant effects on the discrepancy between fertility attitudes and behavior. Kojima (2013) suggests
that local areas may affect it through culture and/or policy intervention in local areas. There may be
also the effects of diffusion on the discrepancy, which were suggested in the historical study of European
fertility transition.  This may be also something to be explored in the study of the SDT in East Asia.
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[Abstract]

After two decades of the golden age of family when fertility stayed around the
replacement level, the second demographic transition started in the mid-1970s and the TFR
in Japan has stayed far below replacement level for almost 40 years. The latest population
projection suggests that there will be no significant improvement in fertility and that
population decline and aging will be very severe. While the rise in consumer/producer ratio
could be avoided with the expected rise in labor force participation, the rapid population
aging still has negative impact on economy. Although fertility decline has larger impact on
population aging, the effect of mortality decline is also significant especially in low fertility
setting.

While nuptiality decline accounts for a large part of fertility decline, decline in
marital fertility also contributed. Fertility decline in Japan can be understood not from
reduced demand for children but from obstacles to achieve the demand. Such obstacles
include rising cost of children, worsened labor market condition for young workers and low
compatibility between work and family for women.

Japan turned to pronatal policy in the early 1990s. Policy measures include child
allowance, childcare leave, work-life-balance campaign, improvement in childcare services,
etc. The Democratic Party failed to keep its election promise in 2009 to expand child

allowance, giving negative impact on people’s trust on governmental policy.
Fertility Declinein Japan

Figure 1 shows the trend of the Total Fertility Rate (TFR) and the replacement
level in Japan. The latter is the level of TFR that results in a stationary population in a
long run. The postwar baby boom in Japan lasted only for three years in 1947-49 and
the first demographic transition took place in the 1950s. The period between the late
1950s and early 1970s was the golden age of family in Japan. The rapid economic
growth was based on the male breadwinner model, the pattern of universal marriage was
sustained and the TFR stayed around the replacement level except for the Hinoeuma

1 Paper presented at XXVII IUSSP International Population Conference, Busan, Korea, August 2013.
2 The views expressed in this paper are those of the author and not those of the National
Institute of Population and Social Security Research.



year of 1966 when parents avoided childbearing for superstition.

The TFR started declining again in mid 1970s into the below-replacement level,
marking the emergence of second demographic transition in Japan. The TFR of 1.57 in
1989 was shocking because it was believed that 1.58 in 1966 was so special that the
TFR would not stay below this level. However, fertility continued to decline and the
TFR crossed line of 1.5 in 1993 and 1.3 in 2003. Although lowest-low fertility defined
as having the TFR of 1.3 or less (Kohler, et al., 2002) lasted only for three years in
2003~2005, 1.39 in 2011 is far blow from the replacement level. The Net Reproduction
Rate (NRR) of 0.67 in 2011 implies that one third of population will disappear in each
generation and the population will be halved in 54 years.

Figure 1. Fertility Decline in Japan
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If the presently low TFR were a result of the “tempo distortion” (Bongaarts and
Feeney, 1998), the level would be improved significantly and the future population
growth rate would be higher than the intrinsic natural growth rate of -1.29% in 2011
(Beppu and Ishikawa, 2012). However, the latest population projection for Japan
(NIPSSR, 2012b) assumed a relatively pessimistic scenario that the TFR will converge
to 1.35 in the medium variant. Although there was an improvement in TFR from 1.26 to
1.39 in 2005~2010, such change was assumed to be the rebound from a prolonged
depression in fertility in 2000~2005 (Kaneko, 2010a). As the result, the medium
fertility/mortality variant suggests that the population growth rate in Japan will be
-0.74% in 2030 and -1.19% in 2060.

The assumption that the TFR in 2060 converges to 1.35 may seem to be too
pessimistic if compared with the medium variant of UNDP(2010) assuming the TFR in
Japan in 2060 will be 1.90. However, Eastern Asian demographers cannot be as



optimistic as the UNDP. Table 1 compares the assumed TFR in various projections. The
medium variant of the NIPSSR falls between official projections in the Republic of
Korea (simply “Korea,” hence force) and in the Republic of China (simply “Taiwan,”
hence force). In addition, the range of assumption in the NIPSSR projection is narrower
than other projections, showing more confidence in the future trend in fertility.

Table 1. Assumed TFR for 2060

Country  Projection Low Medium High  Range

Japan NIPSSR 1.12 1.35 1.60 0.48
UNPD 1.40 1.90 2.40 1.00

Korea Statistics Korea 1.01 1.42 1.79 0.78
UNPD 1.40 1.90 2.40 1.00

Taiwan Council for Economic Planning 1.05 1.30 1.60 0.55
and Development

UN Population Division 1.25 1.75 2.25 1.00

National Institute of Population and Social Security Research (2012b),
Statistics Korea (2011),

Council for Economic Planning and Development (2012),

United Nations Population Division (2010)

Population Aging

Figure 2. Dependency Ratios in Japan
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The assumption of no significant improvement in fertility results in a severe
population decline and aging. Figure 2 shows the child dependency ratio, defined as the
ratio of the population under 15 to that between 15 and 64, and the elderly dependency
ratio, defined as the ratio of the population over 65 to that between 15 and 64. The sum



of these two ratios is the total dependency ratio. The decline in total dependency ratio
due to fertility decline is called “demographic gift” or “demographic bonus” (Mason
and Lee, 2001:9). While Japan enjoyed this gift between 1970 and 1990, the rapid aging
of the population started elevating the total dependency ratio after 1990. According to
NIPSSR (2012b), the elderly dependency ratio of 36.1% in 2010 will swiftly reach
54.4% in 2030 and 78.4% in 2060. The total dependency ratio of 2060 implies that
there will be 96 net consumers for 100 net producers, compared with 57 net consumers
today.

While the total dependency ratio is so easily obtained and compared between
countries, the assumption that all the working age population aged 15~64 are net
producers and all the children and elderly population are net consumers is too simple.
An ideal solution would be the “support ratio” used in the National Transfer Account
(Lee 2007:17; Mason and Lee 2012:13). However, per capita income and consumption
by age are difficult to obtain and project. Instead, it is attempted here to calculate the
ratio of non-laborers to laborers using census and existing projection.

Figure 3 shows the labor force participation rates in 2000 and 2010 censuses and
projection for 2030 conducted by the Employment Security Bureau (2007). The
projection expects rises in labor force participation due to reduction in income
difference by age and sex, improvement in childcare service and delay in retirement.
While the labor force participation rate of men aged 65~69 is projected to increase from
54.1% in 2010 to 63.9% in 2030, predicted improvement in female labor force
participation in 2010~2030 is relatively mild if compared with the change in
2000~2010.

Figure 3a. Labor Force Participation Rate: Figure 3b. Labor Force Participation Rate:
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Figure 4 compares non-labor/labor ratios with constant age-sex labor force

participation rate given in the 2010 census and that with projected labor force



participation rates, in addition to the total dependency ratio. For the non-labor/labor
ratio with changing labor force participation, it was assumed that the rate changes
linearly in 2010~2030. If labor force participation rates are fixed at the level in the 2010
census, the non-labor/labor ratio rises from 87.4% in 2010 to 100.5% in 2030. However,
the projected improvement in labor force participation may compensate the
demographic deficit and the ratio may be held constant until 2030.

Figure 4. Dependency Ratio and Non-Labor/Labor Ratios
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Thus, it could be possible to cope with population aging and to prevent the
practical dependency ratio from rising rapidly. However, improvements in male and
female labor force participation should contribute to economic growth if the population
aging were milder. Thus, the predicted rapid population aging still has negative impact
on Japanese economy. In addition, the number of young and middle aged workers will
decline more rapidly than old workers. Such a fall in the labor supply of skilled young
workers is very problematic, under rapid technological development and globalization
(McDonald 2005:1).

It is expected that the aging of the population will eventually boost economic
growth because elderly people have more assets than younger generations, and this
suggests that capital intensification will occur. However, such a “second dividend”
effect would be small in Japan, because only a small portion of consumption by the
Japanese elderly comes from asset-based reallocations (Lee 2007:31).

Causes of Demographic Changes
Impacts of fertility and mortality on population aging

Figure 5 compares the total dependency ratio in 2060 in nine different projections
conducted by NIPSSR (2012b). The effect of fertility is stronger than mortality, as the



stable population theory expects (Keyfitz and Caswell 2005, chp. 5; Preston, et al. 2001,
chp. 7). For example, if we choose the medium fertility variant, the difference between
low mortality variant (99.2%) and high mortality variants (93.5%) is 5.7 points. If we
choose the medium mortality variant, however, the difference between low fertility
variant (101.4%) and high fertility variant (92.7%) is as large as 8.7 points.

Figure 5. Total Dependency Ratio in 2060 by
Assumption
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In the case of Japan, the effect of mortality change is not negligible. In a low
mortality population as in Japan, there is little room for further mortality decline for
younger ages and assumed mortality decline concentrates in old ages. Actually, the
projected elderly population aged 65 and over in 2060 is 3,597 thousands in the low
mortality variant, which is 8.0% larger than 3,332 thousands in the high mortality
assumption. In addition, the population pyramid of a low fertility country is pot-shaped.
In such a case, the difference in old age population is emphasized and easily recognized.

The life expectancy at birth of male and female in 2010 was 79.64 and 86.39,
respectively. The medium mortality variant assumes that the life expectancy in 2060
will be 84.19 and 90.93 for male and female, respectively. Causes of mortality decline
can be classified into medical factors including development in prevention and
treatment, socio-economic and institutional factors including health care facilities and



insurance system, and life style factors including diet, drinking, smoking and exercise
(Kaneko, 2010b). For longer life expectancy in Japan than other advanced countries,
Horiuchi (2010) pointed out Japanese diet characterized with low calorie and fat,
cleanliness of Japanese society, genetic property with less ApoE4, and strong social
cohesion of a homogeneous society.

Proximate determinants of fertility

Fertility decline and stagnation at far below replacement level draws more
concern. As Lesthaeghe (2010) mentioned, only one element of the second demographic
transition that cannot be found in Eastern Asia is the increase in extramarital births. The
proportion of extramarital birth in Japan was 2.15% in 2010, with very little change
from 1.07% in 1990 and 1.63% in 2000. Thus, a large part of fertility decline could be
attributed to nuptiality decline. Although some Japanese demographers asserted that
nuptiality decline explains whole part of fertility decline using AMFRs (Age-specific
Marital Fertility Rates), the method is erroneous (Hirosima, 2001; Kaneko, 2004;
Suzuki 2009). More sophisticated demographic analyses have shown that between 35%
and 75% of fertility decline in Japan can be explained by nuptiality decline (Hirosima,
1999; 2000; Iwasawa, 2002; Ogawa, 2003; Kaneko, 2004; Suzuki, 2005).

Since marriage does not explain fertility decline in its entirety, there should be
other proximate determinants (Bongaarts, 1978) that caused a significant fall in marital
fertility. However, neither contraception nor induced abortion is responsible for it in
Japan. According to the family planning survey by the Mainichi Newspapers (2005), the
proportion of currently married women practicing contraception was 52% in 2004 and
was lower than in the early 1990s. The abortion/birth ratio dropped from 37.4% in 1990
to 28.7% in 2000, then to 19.9% in 2010 (NIPSSR 2012a:68).

As expected, the frequency of miscarriages has also been declining. There were
26,560 still births in 2010 in Japan and the ratio to live births was 2.5%. It was
significantly lower than the 4.4% in 1990 and 3.2% in 2000 (ibid:67). It is said that
many mothers in Japan stop breastfeeding by 1.5 years after giving birth. Thus, neither
intrauterine mortality nor postpartum amenorrhea seems to have contributed to the
recent fertility decline.

The remaining proximate determinants are frequency of intercourse and sterility.
There is no time series data on coital frequency or infecundity of married couples in
Japan. It might be possible to assert that sexless couples are increasing due to the long
working hours or strengthened mother-child ties. It might also be possible to
hypothesize an increase in infecundity due to the rising age at marriage, environmental
hormones, and sexually transmitted diseases (Semba, 2002). However, it is difficult to



quantitatively evaluate such hypotheses, due to the lack of necessary data.

Demands for children

An important question on the recent fertility decline is whether it is a result of
voluntary choice. The Low Fertility Trap Hypothesis (Lutz et al., 2006) suggested a
possibility of positive feedback between attitude and behavior. The mechanism has
already started working in German speaking countries where the ideal number of
children is extremely low. However, very low fertility in Japan is not the result of very
low demand for children. The demand for children in Japan has been declining slowly
but was still as high as 2.42 in 2010 (NIPSSR 2012c:28). Thus, the recent fertility
decline in both countries should be explained not by demand itself but by obstacles to
fulfilling the demand.

Direct cost of children

In the world of post-industrialization, globalization and rapid technological
development, there is a growing demand for human capital investment. Thus, parents
are more interested in quality for their children and educational costs have become
higher (Becker, 1991; Willis, 1994). The rising cost of children, including public and
private educational costs, is thought to be the main reason of the recent low fertility rate
in Eastern Asia.

Table 2. Percentage of private expenditure on education (2009)

Rank Country % Rank Country %
1 Chile 41.1 16 Poland 13.3
2 Korea 40.0 17 Spain 12.9
3 Japan 31.9 18 Czech Republic  12.0
4 United Kingdom 31.1 19 Slovenia 11.5
5 United States 28.0 20 France 9.8
6 Australia 26.8 21 ltaly 9.3
7 Canada 21.4 22 Iceland 9.2
8 Mexico 21.2 23 Austria 8.6
9 Israel 20.8 24 Portugal 6.5

10 New Zealand 17.4 25 Estonia 5.8
11 Netherlands 16.3 26 Ireland 5.8
12 Slovak Republic 16.1 27 Belgium 5.7
13 Russian Federation 15.2 28 Denmark 4.2
14 Germany 15.0 29 Sweden 2.6
15 Argentina 14.3 30 Finland 2.4

OECD, Education at a Glance 2012, Table B3.1 (p. 257)

Table 2 shows the proportion of educational expenditure paid by private sources.
Governmental support tend to be low in Latin America, Eastern Asia and English



speaking countries. The percentage of Japanese parents spend (31.9%) is only after
Chile (41.1%) and Korea (40.0%) in OECD countries.

Economic recession and labor market condition

Young people who grow up in periods of rapid economic growth tend to have
high aspirations for their future lives. When the economy slows down, however, labor
market conditions for young workers become tight. Those who conceive difficulty in
achieving their expected standard of living will hesitate when it comes to marriage and
childbearing (Easterlin, 1978; Yamada, 1999; Lutz, et al., 2006).

Figure 6. States ofCollege Graduates
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In the case of Japan, the economy was bad throughout the 1990s. The
unemployment rate rose sharply from 2% in 1990 to 5% in 2003. The tight labor market
conditions seriously discouraged youth career achievements. Figure 6 shows the labor



force status of college graduates immediately after graduation. The proportion who had
obtained a stable job decreased from 77.8% in 1988 to 55.0% in 2003, and then
recovered to 71.5% in 2008. The proportion of those who had obtained a temporary job
or who were unemployed increased from 9.4% to 27.1% between 1988 and 2003.
Although the labor market condition for new graduates was temporarily improved in
2006~2008, was worsened again due to the global financial crisis in 2008.

The economic recession is thought to have affected people not only through
employment status itself, but also through expected future income. Figure 7 shows the
result of an opinion survey conducted by the Cabinet Office regarding expectations on
one’s future life. In the late 1980s and the early 1990s, there were more respondents
who answered “(my life) will get better” than those who answered “will get worse.”
During the 1990s, however, the answer “worse” continuously increased and exceeded
“better” around 1995. In June 2012, the pessimistic attitude surpassed the optimistic one
by 20 percentage points. It is thought that such uncertainty about the future is one of the

major sources of lowest-low fertility in recent Japan.

Female labor force participation and compatibility between work and family

According to Becker (1991:50-354), the main cause of family changes since the
latter half of the 20th century has been the rising economic power of women. The
expanding occupational opportunities for women increased the time spent on market
activities and raised the opportunity cost of children. The declining return from the
gender-based division of labor reduced the merit of marriage and promoted the rise in
the divorce rate. These changes resulted in the increase in female-headed households,
cohabitation, and extramarital births.

Figure 8. Female Labor Force Participation
Rates in Censuses of Japan
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The Japanese way of management until the 1980s was characterized by the
lifetime employment of male workers and the early retirement of female workers.
Although the male breadwinner model was considerably eroded today, many women
still quit jobs because of the incompatibility between work and childbearing. This
situation is expressed in the so-called M-shaped curve of female labor force
participation rates shown in Figure 8. Many analyses using micro data also shows that
mother’s work still has the negative effect on fertility (Asami et al., 2000; O1, 2004;
Oyama, 2004; Sasai, 1998; Shichijo and Nishimoto, 2003; Tsuya, 1999; Fukuda, 2004;
Fujino 2002; Yashiro, 2000; Yamagami, 1999; Yamaguchi, 2005).

Pronatal Policy I nterventionsin Japan

Table 3 summarizes the development of pronatal policy measures in Japan. The
Japanese government was surprised by the historically low TFR of 1.57 in 1989 and
started an inter-ministry committee to create measures to cope with the declining
fertility in 1990. The amount of the child allowance was raised in 1991, while the period
of payment was shortened to keep to the budget. The Childcare Leave Law (formally
“Law Concerning the Welfare of Workers Who Take Care of Children or Other Family
Members Including Child Care and Family Care Leave”) was established in May 1991
and enforced in April 1992.

Table 3. Pronatal Policy Interventions in Japan

Year Policy Measures

1991 Government’s Guideline “Toward Satisfactory Conditions for Healthy Childbearing”
Amendments to Child Allowance Law
Childcare Leave Law

1994 Angel Plan (1994~1999)

Amendments to Childcare Leave Law

1997 Amendments to Child Welfare Law

1999 New Angel Plan (2000~2004)

2000 Amendments to Childcare Leave Law
Amendments to Child Allowance Law

2002 Ministry of Health “Measures for Decreasing Children Plus One”

2003 Law for Measures to Support the Development of the Next Generation
Law for Measures to Cope with Decreasing Children Society
Amendment to Child Allowance Law

2004 Support Plan for Parents and Children (2005~2009)

2006 New Policy to Cope with Low Fertility

2007 Important Strategy to Support Children and the Family

2010 Visions for Children and Childrearing (2010~2014)

2012 Three New Laws for Childcare




In December 1994, the government publicized the Angel Plan for the period
between 1994 and 1999. The program emphasized the compatibility between work and
childcare and public support for childrearing. As a part of this program, amendments to
the Childcare Leave Law were made to support income and exempt social security
premium payment in 1994. In 1997, a major reformation was made to the Child Welfare
Law to provide working mothers with satisfactory daycare services.

In December 1999, the government released the New Angel Plan for the period
between 1999 and 2004. This document asserted the need to improve gender equity and
working conditions.In May 2000, an amendment to the Childcare Leave Law
determined that 40% of wages should be paid during the leave. The child allowance,
which was previously available only for children less than three years old, was
expanded to also cover preschoolers. The cabinet adopted the “Zero Waiting List for
Daycare Program” as a political goal in July 2001. As a result, the daycare center
enrollment rate of children under age two increased from 15.6% in 2001 to 20.3% in
2007. At least a part of the difference from Northern European countries, where the rate
is higher than 40%, should be attributed to the cultural pattern that emphasizes the
mother’s supreme role of childrearing.

The Next Generation Law, enacted in July 2003, required local governments and
large companies to submit their own programs to foster new generations. At the same
time, the Law for Measures to Cope with Decreasing Children Society ordered the
Cabinet Office to prepare new measures to prevent further rapid decline in fertility. An
expansion of the child allowance, to cover children in the third grade of primary school,
was enforced in April 2004.

In December 2004, the government declared the Support Plan for Parents and
Children (New-New Angel Plan) for the period between 2004 and 2009. The document
emphasized the role of local governments and companies in providing childcare
supports and improving gender equity. In addition, the document pointed out the
importance of economic independence of the youth. From fiscal year 2006, the child
allowance was expanded again to cover children in the sixth grade of elementary school.
In addition, the Support Plan for Mothers’ Reentry to Labor Market was implemented.
The plan includes such measures as starting a course at vocational schools for mothers
reentering the work force, helping mothers who attempt to start businesses, and running
“Mothers’ Hello Works” for job-seeking mothers.

In June, 2006, the government announced the New Policy to Cope with Low
Fertility. The monthly cash benefit of the child allowance was raised from 5,000 yen to
10,000 until the third birthday of a child. However, Japan’s child allowance was



means-tested until 2010, and approximately 15% of children were eliminated in 2003
because of their parents’ high income (Suzuki 2006:10). The cash benefit during
childcare leave was raised from 40% to 50% of wages. According to the Basic Survey
of Employment Management of Women in 2005, 72.3% of eligible female workers
actually took the leave. The ratio of the number of leave-takers to annual births in 2005
was 11.1% (Suzuki 2007:21).

The Important Strategy to Support Children and the Family in 2007 focused on
the issue of compatibility between work and the family and aimed at the materialization
of the “work-life balance.” The agreed Work-Life Balance Charter proposed to raise the
employment rate and productivity while reducing the number of temporary workers, to
shorten working hours while seeking better family life, and to improve flexibility and
gender equity in workplaces.

These measures were mainly introduced by the coalition government of Liberal
Democratic Party (LDP) and New Komei Party (NKP) that took the power between
1999 and 2009. In 2009, however, the Democratic Party of Japan (DPJ) won the
election and formed the coalition with People's New Party and Social Democratic Party,
although the latter withdrew in May, 2010.

Table 4. Child Allowance in Japan

Age Birth Order ~ 2007.4~2010.3  2010.4 2011.9 2011.10 2012.3 2012.4
0~2 All 10,000 yen 13,000 yen 15,000 yen 15,000 yen
3~12 Ist and 2nd 5,000 yen 13,000 yen 10,000 yen 10,000 yen
3~12 3rd + 10,000 yen 13,000 yen 15,000 yen 15,000 yen
13~15 All 0 yen 13,000 yen 10,000 yen 10,000 yen
Means text Yes No No Yes

In January 2010, the government publicized a new action program called Visions
for Children and Childrearing. It included election promises of the Democratic Party
such as expansion of child allowance program. The party promised to raise the monthly
benefit from 10,000 yen to 26,000 yen and to abandon the means test. It turned out that,
however, such an increase is impossible due to the budget constraint. The new act
passed in March 2010 decided that 13,000 yen will be paid without means test until a
child graduates junior high school (Table 4). The failure to keep promise gave a serious
damage to the Democratic Party. The government decided to give up the Democratic
Party’s formula and to return to the former formula with means test from the fiscal year
of 2012. During the president election in Korea, Park Geun-hye criticized Moon Jae-in’s
plan to introduce child allowance program referring to this failure in Japan (Newsl,
2012-12-16).



Table 5. Public Expenditure of Childcare Services (2008)

Country % of GDP Country % of GDP
Denmark 0.85 Iceland 0.18
Finland 0.70 Italy 0.15
Norway 0.67 Czech Republic 0.12
Sweden 0.64 Canada 0.12
United Kingdom 0.44 Hungary 0.10
France 0.37 New Zealand 0.09
Luxembourg 0.36 Israel 0.09
Netherlands 0.34 Mexico 0.09
Belgium 0.24 Slovak Republic 0.08
Korea 0.24 United States 0.07
Japan 0.24 Germany 0.06
Australia 0.19

OECD, Economic Policy Reforms 2012.

In August 2012, the Act for Total Reform of Tax and Social Security passed at the
Upper House. According to the act, the consumption tax rate will be raised from current
5% to 8% in April 2014 and to 10% in October 2015. Three parties (DPJ, LDP and
NKP) agreed to spend 2.7 trillion yen from increased revenue into family and social
security areas. While 2 trillion yen will be spent for the elderly people, remaining 0.7
trillion yen will be spent for children. Since the governmental spending for children in
2012 is estimated to be 4.8 trillion yen (NIPSSR 2013:127), 0.7 trillion yen implies an
increase by 14.6%.

According to Table 5, Japan spent only 0.24% of GDP on childcare services in
2008. Even if the figure were increased by 14.6%, the new figure of 0.28% would not
considerably change the rank of Japan.

Conclusion

The effectiveness of pronatal policy has not been confirmed among policy makers.
Korean president Park Geun-hye asserted that child allowance has no effect on a TV
debate against Moon Jae-in on December 16th, 2012. Monetary incentive is less
effective than anti-natal policy because pronatal policy is taken in richer countries. It is
more difficult to induce childbearing in advanced countries than to induce sterilization
in developing countries with monetary benefit.

Relatively high fertility in the United States without governmental effort to raise
fertility is another source of skepticism. However, it is said that fertility is sustained by
low quality childcare service provided by illegal immigrants. Parents in other countries
including Japan cannot give up high quality services guaranteed by the government



(McDonald, 2002). Since Japan cannot switch to the U.S. style, there is no choice other
than to improve quantity and quality of public support to raise fertility as in welfare
states in Northern/Western Europe. It is important that expected parents can believe that
sufficient support is given if they have a child. In this sense, the failure of DPJ in child
allowance program was harmful for trust on governmental family policies.

Another remedy to reduce the impact of population decline and aging is accepting
immigrants. In 2008, a group of LDP members proposed to accept 10 million
immigrants in coming 50 years. However, there was no significant development in the
DPJ government. Japan has accepted 1,562 candidates for nurse and care workers from
Indonesia, Vietnam and Philippines between 2008 and 2012. Candidates for nurse need
to pass the national qualification within three years and candidates for care workers
within four years. Sakanaka (2011) criticized this program as superficial acceptance and
practical exclusion. It is ambiguous if the interest of business side to accept foreign
workers can resolve the anxiety of labor side.
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This study examines the patterns and demographic factors underlying the fertility
changes by major ethnic group in Singapore for 1980-2010, with focusing on the
differential role of the 1st marriage by ethnic group. In order to derive the 1st marriage
effects on annual changes in a period fertility measure during 1980-2010 in Singapore,
we need to overcome the fact that the necessary data are not available in most of years
during the period. We develop a numerical model to construct multistate lifetables each
year for 1980-2010. Results show ethnic differentials and similarities in the 1st

marriage and marital fertility effects.

Singapore has drawn demographers’ attentions for intensive population control
policies and their effects on fertility (Saw 2005; Wong and Yeoh 2003; Yap 2009;
Straughan et al. 2009). Around ten years after the fertility rates attained the
replacement level in 1975, Singapore government started relaxing and abolishing
anti-natalist policies, and then introducing restrictive pro-natalist policies. To these
policy interventions, TFRs responded differently by the ethnic group.

Figure 1 shows period TFR by ethnic group in Singapore for 1975-2010. On the
one hand, Malays’ TFR turned to increase at 1979, when anti-natal policies continued,
and stayed above the replacement level throughout the 1990s, but is rapidly declining
after 2000. On the other hand, Chinese’s TFR stopped to decline in 1983 when pro-natal
policies selectively targeting highly educated females were introduced. It increased from
1986 to 1988, but declined steadily since the 1990s. It also has fluctuations for tiger
years(1986, 1998, 2010) and dragon years(1988, 2000). In short, TFRs recovered about
the replacement reproduction in the late 1980s. However, fertility rates resumed to
decline from the early 1990s. As a reaction to the prolonged fertility declines, the
government strengthened and enhanced the pro-natalist policies under three rounds of

“Marriage and Parenthood Package” since the 2000.



One of the most frequently mentioned policy interventions in Singapore is a
promotion of marriage and its distinct effects by education attainment levels. Ethnic
differentials of fertility are also argued from this perspective as an extent that Chinese
females are relatively better educated. Nevertheless, there are few studies directly
analyzing either an effect of nuptiality on fertility changes or its ethnic differentials in
Singapore, partly because of limited data availability.

With utilizing only statistical tables publicized by Singapore government, this
paper estimates multistate lifetables regarding the 1st marriage and parity specific
childbirths by ethnic group each year for 1980-2010. Then, we derive the 1st marriage
effect on annual fertility changes by a decomposition method for a difference in a period
measures. In Singapore, population at risk for the multistate lifetable (i.e. female
population by marriage and birth state) is available only in the decennial census years.
Still, we are able to construct multistate lifetables each single year, if the size of the
total population and the number of demographic events during the period are known;
the situation that we often encounter in many other countries. The reason is that the
number of demographic events has strong correlation to hazard rates and information
from vital statistics scaled by total population is enough to recover the transition
probability matrix. Furthermore, more information gives better estimates; we are able
to improve the lifetable estimates, if we observe the populations at risk in more than
two times and the number of demographic events during interim years. Finally, the
decomposition results reveal ethnic differentials and similarities: for overall changes of
fertility changes from 1980 to 2010, nuptiality accounted completely for Malay’s fertility
changes, while both nuptiality and marital fertility affected Chinese fertility; negative
nuptiality effects have increasingly impacts both on Malay’s and Chinese fertilities in

recent years.

Data and Methodology

Multistate lifetable analysis of fertility with limited data

In general, a multistate lifetable requires, for construction, transition
probabilities for all state transitions, each of which is calculated by (1) the number of
demographic events by states (i.e. the number of demographic events that risk
population experiences) for numerator and (2) population by states (i.e. population at
risk) for denominator. The latter is obtained by the state distribution multiplied by total
population of all states. For the case of Singapore, the number of marriages and live

births by the order (numerators for the state transition probabilities) can be obtained



from vital statistics each yeari. The state distributions (distributions of the
nevermarried and parity specific evermarried females) by ethnic group are computable
from the results of population censusil only in the decennial census years after 1980 but
not available in other interim periods. Thus, we need to estimate states distributions for
interim periods to construct multistate lifetables for each year 1980-2010. Once, with
the intervening state distributions between census years at hand, we are able to
calculate the state transition probabilities with the number of marriages and
childbirths divided by the state distributions scaled to mid-year population estimates,
then the multistate lifetable is constructed via a standard procedure (e.g. Pollani 2001).

Figure 2 shows overview of the multistate lifetable construction that employs
an estimation for the state distribution between census years. First, notice that state
transition rates in a particular year t correspond with probabilities for age x~x+4
population moving from state i1 to other states j until age x+1~x+5 for the year t. For
instance, the 1st marriage hazard of age x~x+4 in year t may be treated as a probability
of female population being evermarried by age x+1~x+5 conditional on the cohort being
nevermarried at age x~x+4 in year t. We take advantage of this nature of state
transition rates to estimate the state distribution of age x~x+4 in year t+1 with the
state distribution of age x~x+4 in year t multiplied by the transition probability for the
age and a transformation of age x+1~x+5 to x~x+4 of newly calculated state distribution
for year t+1. Furthermore, with a state distribution from year-t census taken as an
initial value and forward recursive estimations of state distributions, we have an
estimate for the next census in year T, when another state distribution is observed. We
improve state distribution estimates from year t+1 to T-1 with an additive adjustment
term by age and state, which is identified by means of minimizing mean squared errors
of the state distribution estimate for year T from the census distribution. Figure 3
depicts the detail of the adjustment strategy for the 1st marriage of a birth cohort whose
age was 20-24 in year t as an example. See appendix 1 for the mathematical details of
solving the adjustment problem.

The adjustment for the state distribution estimates between census years has
four advantages. First, the state distributions obtained from the Singapore Census of
Population could be erroneous, because the results for the state distribution
calculations are obtained based on 10-20% sample surveys. We need to smooth the
connections between the state transition rates before and after census years, and the
smooth connections are automatically accomplished by the adjustment. Second, in
estimation of the state distribution in year t+1 from the distribution in year t, we need

to apply the half of the hazard rates for year t and the half of year t+1(from midyear of t



to midyear of t+1) but not the hazard rates for year t as in the present procedure. Third,
data are available only by the five-year age category. When estimating state
distributions for age x~x+4 in year t+1, we need to retrieve state distributions for age
x~x+4 from those of age x+1~x+5 by an age transformation. Here we assume
uniformities of the rates among age x~x+4 and age x+1~x+5 and obtain rates for age
x~x+4 by 1/5 of junior cohorts plus 4/5 of senior cohorts. This uniformity assumption

gives only rough estimates. Finally, these discrepancies are cumulated forward.

Decomposition method

As a measure of completed period fertilities which summaries the multistate
lifetables, we calculate the total period average parity (TPAP), which is a weighted sum
of a lifetable function, | X(parity) for parity 1 and over, at the end of the reproduction
age with their parities as the weight. It is evident from the construction of the
multistate lifetables that TPAP is a function of hazard rates for the 1st marriage and
order-specific births given by married women. To achieve a decomposition of the
components, this study extends an analysis in Suga(2012) by employing a generalized
Kitagawa’s decomposition method to a difference of the function (Das Gupta 1993). It
can be shown that a difference of TPAP in year T from a year of reference (t=0) is

decomposed into two components as in Eq. [1], from which Eq.[2] follows.

TPAP —TPAP_, = A, +B, Eq.[1]

%(TPAPT ~TPAP,) = %(TPAPT“ —TPAPO)+%(TPAPTB —TPAR,). Eq.[2]

T T
Where TPAP, =TPAP, + > A_+> B,  Eq.l[3]
=1

=1

.
TPAP® =TPAP, + > A, Eq.[4]

=1

-
TPAP/ =TPAP, + Y B, Eq.[5].

=1

In Eq. [1], A, measures an effect of a change in the 15t marriage hazard on the
difference of TPAP, and B, quantifies a contribution of a change in marital childbirth

hazards, and TPAP calculated by the multistate lifetable for year T is decomposed into
the sum of TPAP in the year of reference (TPAR,), total first marriage effects over the

T
period from year 0~1 to year T-1~T (ZAT ) and total effects of childbirth hazards over
=1



.
the period from year 0~1 to year T-1~T (ZBT ). We call TPAR" in Eq.[4] as

)
“cumulated first marriage effect”. It is a period measure which increases/decreases only
in response to the change in the 1st marriage hazard. It corresponds with time series of
the total average number of births that women in hypothetical cohorts would have, if no
change in childbirth hazards and shapes of the age schedule from year 0 to year T.
Similarly, TPAF’Tﬂ in Eq.[5], “cumulated marital fertility effects”, reveals time series of
period total average parities with a fixed naptiality. It reflects a cumulative effect of
changes in childbirth hazards of the ever-married from year O to year T, interpreted as
the number of births of women in hypothetical cohorts under a constant 1st- marriage
hazard at the level of year 0 with an invariant shape of age pattern. Eq.[2] decomposes
an annual average change of TPAP from year O to T into contributions of the cumulated
nuptiality and marital childbirths.

Defining TPAR” in Egq.[4] and TPAPTﬁ in Eq.[5] is attractive, because the
decomposition result can be graphically summarized and demonstrated in one single
figure. Notice from the equations [3], [4] and [5] that the difference between the
cumulated marital fertility (first marriage) effect and the TPAP calculated by the
multistate lifetable for year t equals to the total first marriage (marital fertility) effects
cumulated from year 0~1 up to year t-1~t. Figure 4 depicts Eq. [3], [4] and [5] for
Chinese in Singapore, and illustrates that the area between the dotted line and the
solid line corresponds to the total decline of TPAP due to the decrease in the marital

t
fertility from 1980 upto each year (— ZBT ).
=1

Summary of the results

Figure 5 depicts the decomposition results for Chinese and figure 6 corresponds
with the result for Malay’s TPAP. Table 1 summarized the calculation of percent
distribution of both effects for overall change in 1980-2010.

By the comparison between figure 5 and 6, it is evident that the changes in
marital fertility affected TPAP severer for the Chinese than for the Malay. Among the
Chinese, table 1 shows that both the 1st marriage- and marital fertility- effects account
halves of the decline in TPAP for 1980-2010. Moreover, figure 5 shows that TPAP
decreased mainly due to marital fertility effects for 1980-1984 and 1988-1999, while
decreases of the 1st marriage increasingly affected TPAP after 2000. Among the Malays,
table 1 confirms that marital childbirth hazards had the positive net effects on TPAP for



1980-2010 overall. Also, figure 6 shows positive marital fertility effects increased from
the mid-1980s to around 1990 and decreased from around 2000 to the mid-2000s;
marital fertility effects stayed almost unchanged in other periods and the 1st marriage
effects were attributable to TPAP falls after the early 2000s. Prolonged decline in
Malay’s TPAP since the 1990s with the stability of the cumulated marital fertility effect
imply a role of nuptiality as a primary determinant of Malay’s fertility decline,
especially after the early 2000s.

Table 2 summarizes the ethnic differentials and similarities in the 1st marriage
and marital fertility effect on fertility changes by specific periods. Contrary to
impressions from the figures for 1980-2010 overall, ethnic differentials are found only in
one period for each of effects. First, in 1990s Malay’s marital fertility was almost
constant, while Chinese marital fertility decreased by 12%. Second, after 2000 Chinese
1st marriage effect decreased by 13%, while Malay’s 1st marriage effect fallen by 30%.
For other periods, although the magnitude of the fertility varies by ethnic group,

patterns of the fertility coincide among two factors.

Concluding remarks

In this paper, we have discussed about how to construct multistate lifetable
when state distributions could not be obtained in parts of years, and proposed a
numerical model. Even when statistical tables for population at risk for a specific event
are not available, we could still construct multistate lifetables, if the size of the total
population and the number of demographic events until the year were known. The
reason is that the number of demographic events has strong correlation to hazard rates,
and information from vital statistics scaled by total population is enough to construct
transition probability matrix.

Moreover, if state distributions are observed in more than years and we have
the number of demographic events during interim years, we could improve state
distribution estimates. The reason is simply using information both from the beginning
and the end of the period is better than using only one of them.

Finally, we found ethnic differentials and similarities in the 1st marriage and
marital fertility effects. We should be cautious to derive policy implication from the
results, because fertility changes as a consequence of many factors that may be
endogenous and it is arduous to isolate the effects of policy without an access to more
detailed data. However, the fact that Malay’s rapid fertility decline after 2000 was a

consequence of the 1st marriage effect may call for new research directions to further



discuss policy implications, because the government introduced intensive pro-natal
policy after 2000. Although Malay’s fertility is higher than Chinese in 2010, this fact
would suggest that Malay’s marriage and fertility behavior be getting resembling

Chinese behavior.
Appendix 1. The method for solving the adjustment problem

Let S= {:L2,3,4,5,6} denotes the state space. States from 1 to 6 correspond
with the marriage and childbirths states as in the following order: nevermarried,

evermarried and no child; evermarried and parity 1; evermarried and parity 2;

c,St

w.q be arate of

evermarried and parity 3; evermarried and parity 4 and over. Let L

female population of age x~x+4 who stays in the itk state at the time of census in year t.

Let ™IM 27 . .s be the state transition of female of age x~x+4 in year t moving

S t+1

X+1~X+5 be a

from state i to other states j until age x+1~x+5 by the year t+1. Let K
estimate for the rate of female population of age x+1~x+5 who stays the ith state in year

t+1. Let (LP3"". denote a estimate for the rate of female population of age x+1~x+5

who stays the ith state in year t+1. Then {SKS’T,SLQ’S’T} for t=t+1 ,t+5 and

a=X+1~Xx+5+ ,X+5~X+9 may be solved recursively starting from year-t census

distribution until the year t+5 when the next census distribution is available as in
Eq.[A1]~[A2].

JKSEL oSt =Mz ) i tis census year e A1)
=sL30 - (1_Hi+lM ;:;:iex+l~x+5) otherwise 4

5 lef:»f:sa = 5x3~';:1tfx+5~x+9 + (5 Li’if;l +4 Liif;i; )/ 5 if tiscensus year B [A2]
S ST o+ (sK I + 4K S )/5 otherwise o

where {5 Klzlfgol,SKl%fzzl,'-- ,SKlsngBl}:{l,Of-- ,0} is given by a radix for the model

lifetable, Eq.[A2] defines {5 LPS }, and we call §21"° _  as the average error in

the estimation for the rate of female population of age x+5~x+9, who stays in itk state in

year t+5, based on the state distribution in year-t census for the same cohort whose age



. S t+5 S .t+5
was x~x+4 in year t. The average error spreads the total error, (5 LPS +9—5Lf(55_;+9),

. St . .
over each predicted values of {5 LP3 +9} for interim years between two censuses.

X~X+4—>X+5~x+9

We solve the average errors {5 SRR } for each state {SI } fori=2,,6

and age {X~ X+ 4} for x=20,25, ,45 by interim period between censuses
{t > t+10} for t =1980,1990,2000 and {t —t+5} for t = 20052010 by means of

C e 6 ( itots5 2
minimizing sum of squared errors X axisxs9) where each of squared errors

is calculated by a system of 6 highly nonlinear equations as in Eq.[A3]~[A4]. For the

optimization, we rely on the modified newton’s method with initial values of

0= {55__ )t(jj( L 5x49 }izz,-u - Then, state distributions of all year during the interim period,

LPS 7 | will be recovered by Eq.[A2].

5 TXx~x+4?

RN e = 100(5 LES (1o L2H S ) log(s LS (LS ) for i =2, 6 Ea.[A3]

+ 6 JL b+ 6 JL b+ Lt+ Lt+
B o =lo0ll- 0 LSS oLzt toglLsiin gLt Balaa

L2950 e[01] Vit,x  EqlAs]

6
D> LS4 =1 vt x  Eq.lAél

i=1

Note that state distributions are probability distributions so that they must
satisfy two conditions specified in Eq.[A4]~[A5]. We apply log-odds transformation as in
Eq.[A3] for the first restriction Eq.[A4] and impose the second restriction Eq.[A6] on
state 1 as shown in Eq.[A4].
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Figure 1. Period TFR by ethnic group in Singapore: 1975-2010.
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Figure 2. Multistate lifetable construction with limited data.



Example:
15t marriage of a birth cohort
whose age was 20~24 in year t

Estimate for the rate of nevermarried
of age 25~29 in year t+5

p,L,t+5
25~29

Census Census Rate of nevermarried )
= _(1st H
Age  yeart year t+5 [:USJ E)f age 20~24 int+4 J EL (1* marriage hazardﬂ
e S \§ )
20 | : Mws
21 I 1 5°7%21~25
2 | ]
Rate of nevermarried
23 1 1 (st ;
o | 1 +[4/5] \[Of age 25-29 in t+4 J E. (2%t marriage hazardi
|
iy Y1t+5
25 | s K220
% | [ ]
+|Average error| ¢lt~t+5
;; | 02529
29 l | Solve by states, age and

ethnic group for each t+5

Rate of nevermarried of age
25~29in census year t+5

LC,l,t+5
5 =25~29

Figure 3. Adjustment strategy for the fist marriage and marital childbirth hazards.
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fertility: Chinese in Singapore, 1980-2010.

2.60 -
1%t marriage effects>0
240 -
2.20 - - .
Nuptiality decline
2.00 - - -
“’\§~‘s1.91
1_801'8? Marital fertility
effects>0
1.60 -
1.40
1.40 Malay TPAP P
120 - =«+e« Cumulative first marriage effect
' = = = Cumulative marital fertility effect
1.00 1 T 1 1 T 1 T T T T 1 T 1 1 T T 1 1 T T 1 1 1
O o4 ¥ W W O &N ¥ W W O N T W W O
W W W 0 W & o & o o O o o o o dJd
(e)] [e)] (e)] [e)] (e)] (0] [e)} (o)] [e)} [e)} o o o o o o
— — - i - — — - i i (o] [q\] (q\] (o] (gl (@]

Figure 6. Decomposition result of TPAP into effects of the first marriage and marital

fertility: Malay in Singapore, 1980-2010.



Table 1. Decomposition of TPAP into contributions of the 1st marriage and marital

fertility effects: Chinese and Malay in Singapore, 1980-2010 overall.

T Yegars S5 A201071980)
I. Chinese
Change of period measures
Total period average parity” 1.773 1.008 -0.765
Cum. 1% marriage effect” 1.773 1.390 -0.383
Cum. marital fertility effect” 1.773 1.391 -0.382
Percent distribution of effects
1™ marriage effect” -50.1
Marital fertility effect” -49.9
II. Malay
Change of period measures
Total period average parityl) 1.863 1.403 -0.461
Cum. 1% marriage effect” 1.863 1.358 -0.506
Cum. marital fertitlity effect” 1.863 1.908 0.045
Percent distribution of effects
1™ marriage effect” -109.7
Marital fertility effect” 9.7

Note: 1) [TPAonm'TPAPwso]*B/T where B stands for the length of the reproductive years@i.e. age 20-49) and T stands for the
length of the period. TPAP should be read as X* for cumulative 1st marriage effect and X" for cumulative marital
X2 g0 ] / [TPAP, ~TPAP . | where X*

2010
/ [TPAP,, -TPAP .. | where X"

fertility effect, defined in Eq.[6] and Eq.[7], respectively. 2) % ratio of [X2,

2010 4> 1980°

denotes cumulative 1st marriage effect defined in Eq.[6]. 3) % ratio of [Xb, X" .. ] 2010

denotes cumulative marital fertility effect defined in Eq.[7].



Table 2. Ethnic differentials and similarities in the 1st marriage and marital fertility

effect on fertility changes.

A. Cumulative marital fertility effect

. C . Dissimilarity
Period Simirarity Chimaae Malay
1986~1990 Increase*

Decrease Almost constant
1990~2000 1.74-1.53(-11.6%) | 2.21 - 2.17(-1.8%)
1999~2000 Increase
2000~2004 Decrease
2004~2008| Not Decrease*

*Patterns differ.

B. Cumulative 1st marriage effect

. . Dissimilarity
Period Simirarity Gl Malay
1986~1990 Increase
1990~2000| Little dicrease
Decrease Rapid decline
2001~2010
1.59 - 1.39(-13.0%) {1.93 - 1.36(-29.6%)




