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ftim 1 FEWANLERETIVICETIREHN, SLUMIEER

Z TR, #EHTHV SRR AR E T IVICET A Lo TE L.
(1) — AR < S R

G(z0,)
INT A —
0=,u,b)

g(x;0) = bIJ(X)Lz) ().72)/1 ’ exp[/11< x;u ) -2 exp{l< x;u >}}

G(z:0) :1—1{1*2, 172 exp<z x;” )}

LI v <
(2) SR AR SRR
B FEEEEREE =0 3WIEEET. LITRHEE)
F (x,C.L0,)
F,(xC,0,)=C,G(x0,)

(3) SRR A R BRI D REBR AR IE
FRERAAIERS, 55 n 158 RE AR R B

F(x:C,0)=C{G(x0,)+ 9.6, (%)}
0,=(1,,u,b,)
Mo BHEREELZET NN A=, BERX1TICEHET 5.
(8- Rl BI%L
£.(z)=F,(u, +b,2)/F,(8) —G(u,+bz,u,b,)

¥z=(x—u)/b(x=1516--49) IZEIF B EEZKHT, #Hiflick-T
z DRENEKT 5.

(3-2)  IERTIENE AR I X AAERY S Y — UHHIE
PEREERARLE, UTo X iuamans



£ (z2)=E(2)+pE (2)
T T EIISRTIELR AT & BAER < 5 — L EAL O R AR IEAR
—F, E1E AR 7R I

Mo FMIEREEAERT NS XA =5 THY, nJEETS.

(FE#E T —FR— (1935-554E4h) T1 &9 3%)

WE 1 FITOWTOAEHT 5.
RERAERBIE G- DB LUV B-2)1F, #1725 TIBEKITRT.

(4) AhHAERBEE GHAERN (n) &8F, L 3R AR

L

n=1
(5) AR B AR
5 on AR HAER GRER a %)
fou=F,(a+1)—F,(a)

el b AR Gl a o)

L
=) fua
n=1



&1 REVIEERY, IBLARRHORRHERY (EIMTIRMAE) | BAARERAERE

PRI e HHANARL () AT e oS HAENERL () Ui
(2) 1 [ 2 [ 3 i+ | 1103 (2) 1 [ 2 [ 38 | 4 |1703
4.0 | 0.00000| 0.00000 0.00000 0.00000 0.00000| 0.00000
3.9 | 0.00000| 0.00000 0.00000 0.00000 -0.00000 |-0.00000 2.6 | 0.00098-0.00533 -0.00450 -0.00241 0.00051 | -0.00027
3.8 | 0.00000| 0.00000 0.00000 0.00000 -0.00000 |-0.00000 2.7 -0.00082|-0.00611 -0.00447 -0.00234 0.00085 | -0.00020
-3.7 | 0.00000| 0.00000 0.00000 0.00000 -0.00001 |-0.00001 2.8 -0.00242|-0.00670 -0.00435 -0.00221 0.00111 |-0.00015
-3.6 | 0.00000| 0.00000 0.00001 0.00000 -0.00001 |-0.00001 2.9 [-0.00380|-0.00711 -0.00416 -0.00203 0.00130 | -0.00012
3.5 | 0.00001| 0.00000 0.00001 0.00000 -0.00002 |-0.00001 3.0 {-0.00498|-0.00737 -0.00393 -0.00183 0.00141 | -0.00009
3.4 | 0.00001| 0.00001 0.00002 0.00001 -0.00003 | -0.00002 3.1 [-0.00599|-0.00749 -0.00366 -0.00161 0.00145 | -0.00007
-3.3 | 0.00002| 0.00001 0.00003 0.00001 -0.00005 |-0.00003 3.2 [-0.00683|-0.00750 -0.00337 -0.00140 0.00142 | -0.00005
3.2 | 0.00003| 0.00002 0.00004 0.00002 -0.00007 | -0.00004 3.3 [-0.00751|-0.00740 -0.00307 -0.00120 0.00135 | -0.00004
3.1 | 0.00004| 0.00003 0.00006 0.00004 -0.00011|-0.00006 3.4 [-0.00805|-0.00723 -0.00277 -0.00102 0.00125 | -0.00003
3.0 | 0.00007| 0.00004 0.00009 0.00008 -0.00016 |-0.00008 3.5 |-0.00846|-0.00700 -0.00246 -0.00085 0.00112 |-0.00002
2.9 | 0.00011| 0.00007 0.00014 0.00014 -0.00019 |-0.00011 3.6 |-0.00877|-0.00671 -0.00216 -0.00070 0.00098 | -0.00002
2.8 | 0.00017| 0.00012 0.00022 0.00026 -0.00020 |-0.00016 3.7 -0.00898-0.00638 -0.00186 -0.00057 0.00083 | -0.00001
2.7 | 0.00027| 0.00020 0.00034 0.00043 -0.00018 | -0.00022 3.8 |-0.00911|-0.00602 -0.00159 -0.00046 0.00069 |-0.00001
2.6 | 0.00043| 0.00034 0.00050 0.00065 -0.00016 |-0.00032 3.9 [-0.00916|-0.00564 -0.00133 -0.00036 0.00056 | -0.00001
2.5 | 0.00069| 0.00055 0.00073 0.00091 -0.00011|-0.00045 4.0 |-0.00915|-0.00523 -0.00110 -0.00028 0.00044 | -0.00001
2.4 | 0.00110| 0.00084 0.00102 0.00120 -0.00007 | -0.00069 4.1 {-0.00907]-0.00481 -0.00089 -0.00021 0.00035 | -0.00000
2.3 | 0.00176| 0.00121 0.00140 0.00150 -0.00004 | -0.00100 4.2 {-0.00895|-0.00440 -0.00071 -0.00016 0.00027 | -0.00000
2.2 | 0.00249| 0.00169 0.00185 0.00179 -0.00002 |-0.00136 4.3 {-0.00879|-0.00399 -0.00056 -0.00012 0.00021 | -0.00000
2.1 | 0.00326| 0.00228 0.00230 0.00206 -0.00000 |-0.00171 4.4 {-0.00859|-0.00360 -0.00043 -0.00009 0.00017 | -0.00000
2.0 | 0.00408| 0.00289 0.00270 0.00226 0.00003 | -0.00203 4.5 {-0.00837|-0.00323 -0.00033 -0.00007 0.00013 | -0.00000
219 | 0.00490| 0.00346 0.00298 0.00235 0.00005 | -0.00231 4.6 {-0.00814-0.00288 -0.00023 -0.00006 0.00010 | -0.00000
-1.8 | 0.00559| 0.00395 0.00307 0.00229 -0.00002|-0.00254 4.7 {-0.00789|-0.00255 -0.00016 -0.00004 0.00008 | -0.00000
<17 | 0.00603| 0.00423 0.00288 0.00205 -0.00013 |-0.00254 4.8 {-0.00763|-0.00225 -0.00009 -0.00003 0.00006 | -0.00000
-1.6 | 0.00614| 0.00420 0.00233 0.00158 -0.00022|-0.00209 4.9 {-0.00736|-0.00196 -0.00005 -0.00002 0.00005 | -0.00000
-1.5 | 0.00575| 0.00369 0.00148 0.00083 -0.00028 |-0.00132 50 [-0.00709|-0.00170 -0.00001 -0.00002 0.00004 | -0.00000
-1.4 | 0.00473| 0.00261 0.00029 -0.00023 -0.00041 | -0.00026 51 [-0.00682|-0.00145 0.00001 -0.00001 0.00003 | -0.00000
1.3 | 0.00276| 0.00105 -0.00126 -0.00155 -0.00062| 0.00151 5.2 [-0.00654|-0.00123 0.00003 -0.00001 0.00002 | -0.00000
1.2 |-0.00008 | -0.00104 -0.00301 -0.00298 -0.00084 | 0.00357 53 [-0.00628|-0.00102 0.00004 -0.00001 0.00002 | -0.00000
-1.1|-0.00352 | -0.00385 -0.00486 -0.00443 -0.00092| 0.00551 5.4 [-0.00601-0.00085 0.00005 -0.00001 0.00002 | -0.00000
-1.0 |-0.00749 | -0.00700 -0.00669 -0.00575 -0.00088| 0.00689 55 [-0.00574|-0.00069 0.00005 -0.00000 0.00001 | -0.00000
0.9 |-0.01201-0.01026 -0.00843 -0.00687 -0.00080| 0.00743 56 [-0.00548|-0.00056 0.00005 -0.00000 0.00001 | -0.00000
0.8 |-0.01670|-0.01349 -0.01003 -0.00768 -0.00066 | 0.00742 5.7 [-0.00522|-0.00044 0.00005 -0.00000 0.00001 | -0.00000
0.7 |-0.02121-0.01640 -0.01141 -0.00811 -0.00038| 0.00683 58 [-0.00497-0.00035 0.00005 -0.00000 0.00001 | -0.00000
0.6 |-0.02527|-0.01869 -0.01232 -0.00816 0.00012| 0.00627 5.9 [-0.00472]-0.00026 0.00004 -0.00000 0.00000 | -0.00000
0.5 |-0.02853-0.02003 -0.01258 -0.00780 0.00085| 0.00557 6.0 [-0.00449|-0.00019 0.00004 -0.00000 0.00000 | -0.00000
0.4 |-0.03066 | -0.01993 -0.01196 -0.00698 0.00162| 0.00478 6.1 {-0.00427|-0.00014 0.00003 -0.00000 0.00000 | -0.00000
0.3 |-0.03120-0.01877 -0.01052 -0.00577 0.00229| 0.00392 6.2 |-0.00405|-0.00011 0.00003 -0.00000 0.00000 | -0.00000
0.2 |-0.02960 | -0.01654 -0.00847 -0.00419 0.00272| 0.00302 6.3 |-0.00383|-0.00008 0.00002 -0.00000 0.00000 | -0.00000
0.1 |-0.02635-0.01312 -0.00587 -0.00230 0.00299| 0.00210 6.4 [-0.00363|-0.00006 0.00002 -0.00000 0.00000 | -0.00000
0.0 {-0.02157|-0.00882 -0.00285 -0.00026 0.00302| 0.00119 6.5 |-0.00342|-0.00004 0.00001 -0.00000 0.00000 | -0.00000
0.1 {-0.01508|-0.00400 0.00036 0.00179 0.00300| 0.00030 6.6 [-0.00323|-0.00003 0.00001 -0.00000 0.00000 | -0.00000
0.2 [-0.00756| 0.00118 0.00356 0.00364 0.00296 | -0.00035 6.7 |-0.00304-0.00002 0.00001 -0.00000 0.00000 | -0.00000
0.3 | 0.00042| 0.00634 0.00654 0.00506 0.00295 | -0.00085 6.8 |-0.00285|-0.00002 0.00001 -0.00000 0.00000 | -0.00000
0.4 | 0.00836| 0.01126 0.00921 0.00608 0.00297 |-0.00131 6.9 [-0.00267|-0.00001 0.00001 -0.00000 0.00000 | -0.00000
0.5 | 0.01585| 0.01561 0.01150 0.00670 0.00281 |-0.00173 7.0 [-0.00250-0.00001 0.00000 -0.00000 0.00000 | -0.00000
0.6 | 0.02271| 0.01902 0.01324 0.00712 0.00228 | -0.00209 7.1 [-0.00234|-0.00001 0.00000 -0.00000 0.00000 | -0.00000
0.7 | 0.02864| 0.02158 0.01434 0.00736 0.00138 | -0.00240 7.2 -0.00218]-0.00000 0.00000 -0.00000 0.00000 | -0.00000
0.8 | 0.03303| 0.02328 0.01481 0.00735 0.00036 | -0.00266 7.3 -0.00203|-0.00000 0.00000 -0.00000 0.00000 | -0.00000
0.9 | 0.03615| 0.02402 0.01469 0.00719 -0.00070 | -0.00285 7.4 [-0.00188|-0.00000 0.00000 -0.00000 0.00000 | -0.00000
1.0 | 0.03805| 0.02388 0.01397 0.00683 -0.00164-0.00298 7.5 [-0.00173|-0.00000 0.00000 -0.00000 0.00000 | -0.00000
1.1 | 0.03865| 0.02306 0.01277 0.00627 -0.00246-0.00306 7.6 [-0.00158|-0.00000 0.00000 -0.00000 0.00000 | -0.00000
1.2 | 0.03808| 0.02167 0.01118 0.00557 -0.00315-0.00307 7.7 -0.00144|-0.00000 0.00000 -0.00000 0.00000 | -0.00000
1.3 | 0.03662| 0.01981 0.00933 0.00473 -0.00377|-0.00303 7.8 [-0.00131]-0.00000 0.00000 -0.00000 0.00000 | -0.00000
14 | 0.03446| 0.01763 0.00738 0.00381 -0.00419-0.00294 7.9 -0.00118|-0.00000 0.00000 -0.00000 0.00000 | -0.00000
15 | 0.03179] 0.01524 0.00544 0.00281 -0.00433|-0.00280 8.0 {-0.00106|-0.00000 0.00000 -0.00000 0.00000 | -0.00000
1.6 | 0.02877| 0.01280 0.00363 0.00183 -0.00420|-0.00260 8.1 {-0.00095| 0.00000 0.00000 0.00000 0.00000| 0.00000
1.7 | 0.02554| 0.01039 0.00200 0.00094 -0.00390-0.00237 8.2 {-0.00085| 0.00000 0.00000 0.00000 0.00000| 0.00000
1.8 | 0.02228| 0.00802 0.00054 0.00012 -0.00351]-0.00210 8.3 [-0.00076| 0.00000 0.00000 0.00000 0.00000| 0.00000
1.9 | 0.01909| 0.00576 -0.00072 -0.00059 -0.00303|-0.00179 8.4 {-0.00068| 0.00000 0.00000 0.00000 0.00000| 0.00000
2.0 | 0.01597| 0.00366 -0.00177 -0.00120 -0.00247 | -0.00146 8.5 [-0.00061| 0.00000 0.00000 0.00000 0.00000| 0.00000
2.1 | 0.01300| 0.00169 -0.00266 -0.00167 -0.00189 | -0.00110 8.6 [-0.00055| 0.00000 0.00000 0.00000 0.00000| 0.00000
2.2 | 0.01023]-0.00011 -0.00336 -0.00201 -0.00135 | -0.00083 8.7 {-0.00049| 0.00000 0.00000 0.00000 0.00000| 0.00000
2.3 | 0.00763|-0.00172 -0.00388 -0.00222 -0.00087 | -0.00063 8.8 {-0.00044| 0.00000 0.00000 0.00000 0.00000| 0.00000
2.4 | 0.00522|-0.00313 -0.00423 -0.00235 -0.00039 | -0.00047 8.9 [-0.00039| 0.00000 0.00000 0.00000 0.00000| 0.00000
2.5 | 0.00300|-0.00434 -0.00443 -0.00241 0.00009 | -0.00036 9.0 ] 0.00000| 0.00000 0.00000 0.00000 0.00000| 0.00000

L sk B E(2) AT
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WEAHER © f(x,t) - IR t, s x ONE AL S O BARICRE Uz A
(N TEED, R UBNTFEAEAR, FRAD%E
SREETB)
BREER £ (at) e ANOBEBHME OERIC L2 HRAMAICK 2 HAEHR (7oL
SRHFFERADET B)
SEAHA O HAERE SIS - c(x) il 2 © HAE RS A o fRHEE &
HAAN, SEA, BAOOKEFEAND © P(xt), P(xt), Pr(x,t)
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D x 1ICBAT AEANC K0, HEALMELOAET A2 HARMERD S, ZhiTid, HE
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a+Bea+bx
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e
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(27, BLEIFRIH LT, ¢ (2) = e, a=054, a=12425, b="—0646)
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&2 F@WINCHINEALERICE T ERALEREE ¢, (2)
1 1987~20064, bETELEHELETIVE
(1) 1987~20054F, 5 4F 2 & FHIME & & 7 VAl

.
S+
'
Sl

O/ Mt & B < -

(2) HI184-12H #EaTfi

Al [ 1987~904 | 1991~954F | 1996~004F [ 2001~05%E | EF VM | EF VA AEHi g
15 0.0000 0.0000 0.0511 0.0111 0.0085 0.0448 15 0.0445
16 0.4167 0.3183 0.0772 0.0687 0.0674 0.0795 16 0.0904
17 0.6065 0.3379 0.1491 0.1281 0.1396 0.1339 17 0.1494
18 0.6940 0.4646 0.2030 0.2240 0.2196 0.2088 18 0.2218
19 0.7452 0.5489 0.2982 0.3026 0.2990 0.2954 19 0.2982
20 0.8058 0.6117 0.3896 0.3773 0.3696 0.3775 2 0.3666
21 0.7556 0.6570 0.4383 0.4256 0.4266 0.4418 921 0.4196
22 0.6802 0.6625 0.4833 0.4584 0.4690 0.4851 929 0.4597
23 0.6419 0.6767 0.5196 0.4908 0.4988 0.5113 923 0.4918
24 0.5491 0.6413 0.5433 0.5196 0.5188 0.5263 2 0.5188
25 0.4989 0.6170 0.5509 0.5444 0.5319 0.5345 25 0.5375
2 0.4554 0.5768 0.5614 0.5479 0.5403 0.5388 9% 0.5450
27 0.4373 0.5600 0.5532 0.5537 0.5456 0.5412 97 0.5458
28 0.4142 0.5366 0.5416 0.5392 0.5489 0.5424 98 0.5429
29 0.4107 0.5117 0.5427 0.5385 0.5510 0.5431 29 0.5418
30 0.4186 0.4966 0.5411 0.5418 0.5523 0.5434 20 05437
31 0.3909 0.4917 0.5368 0.5494 0.5531 0.5436 o 05479
32 0.4143 0.4946 0.5226 0.5492 0.5536 0.5437 b 0.5509
33 0.4334 0.5114 0.5156 0.5541 0.5539 0.5437 2 05549
34 0.4389 0.5016 0.5221 0.5638 0.5541 0.5437 o 05574
35 0.4303 0.5066 0.5212 0.5695 0.5543 0.5437 :

36 0.4875 0.5220 0.5131 0.5640 0.5543 0.5438 35 0.5589
37 0.4855 0.5229 0.5297 0.5580 0.5544 0.5438 36 0.5562
38 0.4890 0.5642 0.5489 0.5430 0.5544 0.5438 31 0.5523
39 0.4456 0.5560 0.5332 0.5511 0.5544 0.5438 38 0.5527
40 0.4994 0.5811 0.5458 0.5794 0.5544 0.5438 39 0.5559
41 0.5214 0.5785 0.5394 0.5404 0.5544 0.5438 40 0.5605
42 0.4652 0.6062 0.5592 0.5303 0.5545 0.5438 41 0.5596
43 0.5621 0.6132 0.5295 0.5654 0.5545 0.5438 42 0.5459
44 0.5012 0.5519 0.5700 0.4347 0.5545 0.5438 43 0.5197
45 0.0833 0.4706 0.4782 0.4897 0.5545 0.5438 44 0.4889
46 0.7500 0.4299 0.3620 0.4764 0.5545 0.5438 45 0.4601
47 0.0000 0.5000 0.1875 0.5000 0.5545 0.5438 46 0.4341
48 1.0000 1.0000 0.2999 0.5333 0.5545 0.5438 47 0.4099
49 0.0000 1.0000 0.2500 0.2786 0.5545 0.5438 48 0.3834
Cj(TFR) 0.4840 0.5550 0.5141 0.5202 49 0.3504

Cj(TFR) 13, SFEEELMEO SR AERIZED 2 HARARD 12 & 5 AatFikiid
ROEIG. ¢(x) 13, EFIVIZEL 54 (2001~054) OFH 8y — v &€ 7L
Licdb® (7 IVEIZEHEROTIRICE T 2MHTHZ). ETIRK, $F7 2 —FfHiF

50

3%#2000~054Ff K35 & THR/IMiE
Zhr P mifE Lo b 0.



@ AAEBESFTEEOEBAANREREf (2,0) ERET S.

_ PF(I,t)
filz,t) = filx,t) + Bt Bo(ad) c;(x) fr(x,t)
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On the Methodological Framework for Making Fertility Assumptions
in the Population Projections for Japan, 2006

Ryuichi KANEKO

In this paper, I discuss the methodological framework for making fertility assumptions in the
National Population Projections for Japan released by the National Institute of Population and
Social Security Research in 2006. In the current situation of fertility decline below replacement
commonly witnessed in post-industrial nations, population projection is confronted by difficulty
that is two folds. One is increasing demand for accurate and multilateral visions such aspects of the
changing society as pace of depopulation and the extent of population aging; shifs which virtually
affect every corner of the society. The other side of the difficulty is the loss of the population
replacement level as a guide of future fertility trends which had been long employed in most
national population projections including Japan, following decades of below-replacement fertility
in most of those societies. In the face of this a dilemma, the only strategy that can be scientifically
justified in setting fertility assumption is to employ demographic models that best describe the
reproductive life courses of the past cohorts precise data, and let them indicate the future direction
of fertility. In this connection, some important enhancements are introduced in the latest population
projections. First, fertility is measured and projected by nationality (Japanese and non-Japanese) to
communicate with structural change in over all fertility in Japan. Second, the effects of divorce and
remarriage on fertility is carefully measured and projected rather than being fixed in value as were
in previous projections. These advanced designs are developed so as to cope with increasing
international migration and diverging life courses by marital status in Japan, which are expected.
With the generalized log-gamma model with empirical adjustments that are revised for age specific
first marriage rates and fertility rates by birth order, and employment of the logistic regression
model for marital fertility by age at first marriage, we establish the new framework of making
fertility assumptions for the next stage of the society.



