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THOLTHEONALEFNVENET v AHEFVOMBMNEF VEPIT EIcT 2. CORER
FUE, FIiNT A MA BT LI BHAELRETLZENTE, thoe 7V EREBEIC/ S
A 5 — DHEETS & DBFIHIIIRIENTTZ 5.

Fl~3ICi3, MOEFILEDODUBKDI-DFBRIE FALEEZICH TIIHIERIRIAT WL S,
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Fd  Fa -k — b OHENENSIEER BB AR OBE - { (2)

JRUE (VAL £ F G = B3 A ®B o4 ®5FL L
iﬁ&(ﬁéﬁ% ’}zn 1= 1 )j * (%) F # (3) F ” {4) F (5)
— 3.6 0. 00000 0. 00001 - 0.00001 - 0. 00001 —0.00004
- 3.4 0. 00000 0. 00002 — 0.00001 - 0. 00003 —0.00009
-32 0. 00000 0. 00006 0. 00001 - 0. 00008 —0.00012
- 3.0 0. 00000 0.00012 0. 060007 - 0.00012 —0.00009
—2.8 0.00011 0. 00027 0.00024 — 0.00010 —0.00023
— 2.6 0. 00041 0. 00057 0.00062 0. 00007 —0.00075
- 2.4 0. 00097 0.00110 0.00117 0. 00043 —0.00131
- 2.2 0.00185 0.00188 0.00171 0. 00082 —0.00187
- 2.0 0. 00297 0. 00260 0.00192 0. 00100 —0.00198
- 18 0. 00386 0.00280 0.00162 0. 00054 —0.00171
— 1.6 0. 00381 0.00199 0. 00058 — 0. 00045 —0.00173
- 1.4 0.00213 - 0.00015 — 0.00156 — 0.00150 —0.00147
- 1.2 — 0.00142 - 0. 00321 — 0.00459 - 0. 00289 —0.00070
- 10 — 0. 00667 — 0.00626 — 0.00740 — 0. 00394 0.00158
- 0.8 — 0.01246 -~ 0.00913 — 0.00905 - 0.00414 0.00565
= 0.6 - 0.01713 — 0.01163 - 0.00886 - 0.00310 0.00829
- 0.4 —0.01836 — 0.01164 — 0.00649 - 0. 00064 0.00888
-0.2 — 0. 01562 — 0.00854 — 0.00240 0. 00256 0.00953
0.0 — 0. 00982 — 0.00323 0. 00254 0. 00423 0.00840
0.2 —0.00128 0.00317 0. 00707 0. 00481 0.00534
0.4 0. 00845 0. 00906 0.00943 0. 00605 — 0.00010
0.6 0.01640 0.01321 0. 00989 0. 00744 — 0. 00558
0.8 0.02127 0.01503 0.00952 0. 00694 — 0. 00925
1.0 0. 02286 0.01437 0. 00861 0.00412 —0.01156
1.2 0.02157 0.01162 0.00701 0.00108 —0.01133
1.4 0.01817 0.00772 0. 00457 - 0. 00101 — 0. 00855
1.6 0.01364 0.00386 0.00175 — 0. 00292 — 0. 00586
1.8 0.00890 0.00075 — 0. 00065 - 0. 00406 —0.00334
2.0 0. 00449 — 0.00154 — 0.00228 - 0. 00394 ~—0.00048
2.2 0. 00064 — 0.00314 -~ 0. 00326 - 0. 00378 0. 00203
2.4 — 0.00248 — 0.00410 — 0.00369 - 0. 00337 0. 00386
2.6 — 0.00474 - 0.00446 — 0.00377 - 0. 00267 0.00411
2.8 ~ 0.00617 — 0.00438 — 0.00350 - 0. 00189 0. 00346
3.0 — 0.00689 — 0.00404 — 0. 00295 - 0.00107 0. 00269
3.2 — 0. 00708 —~ 0.00354 — 0. 00235 - 0. 00039 0.00185
3.4 — 0.00689 — 0.00298 — 0.00182 0. 00006 . 00123
3.6 — 0.00645 — 0.00242 — 0.00135 0. 00032 0. 00076
3.8 — 0. 00581 — 0.00188 — 0. 00095 0. 00042 0. 00040
4.0 — 0. 00506 — 0.00139 — 0. 00063 0. 00040 0. 00010
4.2 — 0.00428 — 0.060099 - 0. 00039 0. 00030 0. 00000
4.4 — 0. 00352 — 0.00068 - 0.00021 0. 00021 0. 00000
4.6 — 0.00285 — 0.00044 — 0.00010 0. 00015 0. 00000
4.8 — 0. 00225 — 0.00026 — 0. 00004 0. 00010 0. 00000
5.0 - 0.00172 — 0.00015 — 0. 00001 0. 00005 0. 00000
5.2 — 0.00126 — 0.00008 0. 0000C 0. 00002 0. 00000
5.4 — 0.00090 — 0.00003 0. 00001 0. 00000 0. 00000
5.6 — 0.00062 0. 00000 0. 00000 0. 00000 0. 00000
5.8 — 0.00041 0.00001 0. 00000 0. 000090 0. 00000
6.0 - 0. 00025 0.00001 0. 00000 0. 00000 0. 00000
6.2 — 0.00013 0. 00001 0. 00000 0. 00000 0. 00000
6.4 — 0. 00005 0. 00001 0. 00000 0. 060000 0. 00000
6.6 0. 00000 0.00001 0. 00000 0. 00000 0 00000
6.8 0. 00002 0.00001 0. 00000 0. 00000 0. 00000
7.0 0.00003 0. 00000 0. 00000 0. 00000 0. 00000
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#6565 dFa—+—b (5AEBIR) OB IS Y5 2 5 — D
e el N 2 1 F 3 ¥
Hi £ R C A u, b, Ce Ay u, b,
1935 0.9047 | — 0.6645 24.5534 3. 2588 0.7565, — 0.4116 27. 6309 3.4908
1940 0.8912 | —0.7016 24. 5794 2.9576 0.7603 | — 0.3498 27.8424 3.1698
1945 0.9654 | — 0.7031 24.5156 2. 8601 0.8244 | — 0.5708 27. 2565 2. 9350
1950 0.9217 | — 0.8369 24. 3943 2.8920 0.7972 1 — 0.6054 27. 3030 3.1522
1955 0.8804 | —0.7734 24.9514 3.2916 0.7819 — 0.5991 27.8189 3.4356
1960 0.8472 | — 0.7641 25.5212 3.6188 0.7098 | — 0.5991 28. 3575 3.8374
1965 0.8210| - 0.7641 26. 5287 4.4303 0.6850! - 0.5991 29. 4998 4.5436
1970 0.8210 | — 0.7641 217. 3948 4,7133 0.6850 | — 0.5991 30. 4178 4.7674
1975 0.8210 | — 0.7641 217. 5000 4.7500 0.6850 | — 0.5991 30. 5000 4.8000
a—k=—k 5 3 F g ¥
H o & Csy Ay u, b, Cy A4 u, b,
1935 0.2701 | —0.2447 29. 8059 3.7617 0.0568 | — 0.2526 30. 9948 3. 9854
1940 0.2593| — 0.0609 30. 4996 3.2282 0.0434 | — 0.2582 31. 5975 3.5668
1945 0.2651| — 0.4656 29. 4783 3.1684 0.0380| — 0.3805 31. 1937 3. 7567
1950 0.2643| — 0.4137 30. 1502 3. 5469 0.0375| — 0.3830 32.2118 4.2236
1955 0.2722 —0.4127 30. 6468 3. 6400 0.0370| — 0.3830 32. 5891 4.1493
1960 0.2552| — 0.4127 31. 0725 4. 0640 0.0362 ~— 0.3830 33.0917 4.4504
1965 0.2510] —0.4127 32. 4180 4. 6481 0.0360 | — 0.3830 34. 0696 4. 7866
1970 0.25101 —0.4127 33. 3825 4.8217 0.0360| — 0.3830 34. 5424 4.8826
1975 0.2510| -—0.4127 33. 5000 4. 8500 0.0360 | — 0.3830 34. 6000 4.9000
g —sk— g 5 F LK L
Hi Cs s uy by
1935 0.0204| - 0.1352 33. 6451 4. 4063
1940 0.0143| - 0.2407 33. 9231 4.1252
1945 0.0115| —0.2941 33. 6549 4. 3092
1950 0.0096 | — 0.3328 33. 9304 4. 5570
1955 0.0084 | - 0.3328 34. 4656 4. 5654
1960 0.0072| - 0.3328 34. 5314 4. 7590
1965 0.0070| - 0.3328 35. 1131 4. 9394
1970 0.0070 - 0.3328 35. 3244 4. 9899
1975 0.0070| - 0.3328 35. 4000 5. 0000
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£6 LTI A= b (SRR OEMIIER S LU QT HR kR

;S K OHE

|

R IHASE | 1945 | 1950 | 1955 | 1960 | 1965 | 1970 | 1975 | 1980 | 1985 | 1990 | 1995 | 2000 | 2005 | 2010
15 0.00006 0.00004 0.00010 0.00004 0.00005 0.00011 0.00012: 0.00043 0.00062 0.00074 0.00081 0.00085 O.00088 (.00089
16 0.00037 0.00023 0.00031 0.00042 0.00056 0.00070 _0.00066° 0.00089 0.00101 0.00109 0.00114 0.00117 0.00118 0.00119
17 0.00163 0.00148 0.00181 0.00165 0.00223 0.00213 ; 0.00206 0.00220 0.00228 0.00232 0.00235 0.00237 O.00238 ; 0.00239
18 0.00544 0.00501 0.00584 0.00445 0.00595 0.00499 | 0.00467 0.00461 0.00455 0.00452 0.00450 0.00449 0.00449 | 0.00448
19 0.01412 0.01292 0.01435 0.01065 0.01301 0.01072  0.00991 0.00918 9.00872 0.00844 0.00828 0.00818 0.00812° 0.0081%
20 0.03253 0.02966 0.02801 0.02176 0.02157 0.01873 | 0.01670 0.01555 0.01484 0.01442 0.01417 0.01402 001393} 0.01393
21 0.05081 0.05761 0.04962 0.03863 0.03310 002944 : 0.02526 0.02415 0.02347 0.02306 0.02283 0.02269 i 0. 02262 0.02262
2 0.10803 0.10201 0.07815 0.06217 0.04695  0.03809 0.03614 0.03546 0.03504 0.03481 0.03468 D0.03461 : 0.03458 0.03458
23 0.15896 0.15648 0.11788 0.09420 0.06668 | 0.04979 0.04909 0.04940 0.04959 0.04974 0.04985 0.04991 | 0.04993 0.04993
2 0.20883 0.20243 0.15812 0.13156 0.08846 ; 0.07104 0.06913 0.06899 0.06893 0.06893 0.06895 0.06897 & 0.06897 0.06897
2 0.23881 0.21632 0.18571 0.15845 0.10862;0.09102 0.08929 0.08940 0.08952 0.08964 0.08373 0.08979 : 0.08979 0.08979
% 0.24692 €.21608 0.19872 0.17510 0,12860 ; 0.11053 0.10839 0.10823 0.10821 0.10824 0.10828 | 0.10830 0.10830 0.10830
27 0.23211 0.20062 0.19834 (0.17959; 0.14133 0.12498 0.12316 0.12323 0.12335 0.12347 0.12366 | 0.12360 0.12360 0.12360
28 n.20539 0.18030 0.18628 0.17320 0.14813 0.13754 0.13579 0.13573 0.13577 0.13584 0.13590 8 0.13502 0. 13502 0.13592
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A Projection System for Future Age-Specific Fertility Rates
Ryuichi Kanexo

This paper presents detailed description of a newly developed fertility projection
system which was used in Population Projections for Japan, and Population
Projections by Prefectures, officially announced in September and November, 1992
respectively. The system is based on a model of age-specific fertility rate by birth
order, and it converts parameters which convey behavioral traits of cohort fertility
into age-specific fertility rates of future years.

In this paper, first, I compared several nuptiality models regarding applicability
to cohort age-specific fertility rates by birth order. The comparison was made
among models based on log-gamma distribution as extensions of Coale-McNeil
Nuptiality model, model proposed by Hernes (1972), log-logistic model, and model
based on gamma distribution. They were examined in goodness of fit and
predictability of cohort fertility characteristics (completed fertility level, mean age
at birth, and spread of age at birth). As a result, 4-parameter log-gamma
distribution model indicated good overall applicability and predictability especially
to higher birth order, and seemed more suitakle for the projection system.

Using the log-gamma model with empirical adjustment, fertility rates were
projected in future up to 2025. First, parameters of the model were estimated by
the maximum likehood method for cohorts who have completed substantial parts of
their fertility process, and then time trends of the parameters were projected
toward targets for cohorts who are in early stages of the process, or not yet in the
process at all.  Second, the estimated and projected parameter values were
converted into cohort age-specific fertility rates by the model. Next, the cohort
fertility rates were reconstructed into period age-specific fertility rates. The
projected period fertility were compared with actual statistics for years in which
both data and projection were available, indicating good correspondence. Finally,
the system provided the projected future fertility rates with a minor adjustment for
most immediate years.

Some major problems, reduction of the model, introduction of sociceconomic
factors into the system via parametric regression method in event history
technique, and treatment of period effects were briefly discussed.
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