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T M REER HIRE K D FEREAE D B 5 19T04E 4 3 — K — b O BRI IS0 A% %0120.965T dH -
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FHERFZ TV, ThEMWE CAHIED 2024). 2 DFE, 200544 % 1L kD50
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R 1 FEIEEERATHSTHEEE RS L 197054 £ N D50 FHEIEZE DK

seks AR W& S LRI D S0 3 D H AL
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K U(s) Cs 0.00 R. - 7 16.4% Y 19.0%
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B ORBEIERRO RN ERBOL (R=C./C,) AT, 7, P B, Py 13T NZ N IPES0MIE S OREIEE
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5. I—R— FEFHEHEEERDREE
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IV. 2 —— MERBI AR O CE A

1. NSAPMY S IEFIVICKDZESHHNEERDOHET LBEE

ZHa—K— b XVPZOEPO a—FK— FO5ERKEE, $740b5 a—+k— MEEHEH
HAER (HAEAL TR ERER) BRES DR, FR7 Y 2 — IV EHET 5.

ENZ LR « AOREIEITC & 5 205 T, 1990401, Fk294EHERE (H
SEAES R o ADTRIERIZEA 2017) & TIE, FERRNITAER X7 ¥ 2 — IV OHEEHT I
MR OS5 A MY v 7 ETIV) NOHTROVBFF S TER, Zhid, I—F— ME
BRI GREBAIIET) —RLRT v = ' TV A H TR, BT 2178104
WERTETIN AT A =S EHEL, TOEFRIEET 2 HETHS. — AL ~
THMETINVOERTHE, UTo X c@Elbansd. HAENEMN 7, i x OHERE
L) &5 &,

5,0 =C,-r(x;u,,b,1,).
2L,

95, 22T, T, expREhZThA o<, BEEKTH, C, u, b, BXV
L%, T ENHANEAAL n O MAERBEB D/ NZ A —57ThH s (&1 1993, Kaneko 2003).
C, &, WAL AT D5efEKETH O, HAEBENRIETH > THHEHREND B
BRIEEATO A HRIIFEREEICET VES TRD /N A —F ZHEETE 20, EELDE
WEOHAIT SN TR, BT TRE S N8k KEEZFIH U TOMERICHEGE S 5.
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LTHISNAHIERE T IIVOILRIEXTH 2 (&1 199D). T—Ib &< 7 = — VITPIBLE
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fil, ZZBRINIRE, MEHIIRD oM EBZ, WIEETEOER SO &R BIRFE O 53 D 7o fc A
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IRV BHETIVELTET I ENTEL I EAERL, LEMIERD /(5 A — 7 &4 E
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RO A L OREEICEBIT 270017, FEHEE L OHIRIC K 2382 DEHE RNy — (e, ) %
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LT AW, 20054EE B AH T & U EISAEHERF T, 20f 0T C IR IRSE AT AR, 1S
EZITHES 20/REE T O 1 I EROME L LREMSHER SN, o0 XS SIERERL
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TBEEINTAMN) wIBETFNVTHBY L—YaFIbe EFIVTHS. BIEKIZIZ,
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(Lee and Carter 1992)%, I —F— b OGN — NIZ@EH U THER B AREZHEE L
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3. U—«h—4— - EFIDILRE
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72z,
heot c AT —FR— b Of x R HENF—F
H, @ W N — RKHED # ] 1E
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fre t CAEMAE T — & — b O x IEHIER

F,: cfEA a3 — & — b O50ERE R B HAEHR (T — A — M AFHEAER)

a, ﬁﬁjl@lﬁmﬁ il HAE N — RO EE(R— 25 1 V)

k.o 80 FRRAICHIGET 5 3 — AR — b c O—fRIkEE
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o - FIRT 2H5E « F8RN7 PLVOHE (0=3)
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HEETIVTH B, —MALHEAT » <€ 7V Rk, 5ol /K%E 2 SR RITHERH U
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N — RO Kk, bbb a—k— MR AERERKE TE 3.

F21T, WY — « A= 5 — « EFIUDBERIBECEOFERMETET VE L THO O
BEA, BRI E X OGS 2HRENR 7 MVD & E O TERBIECREZ AP TE 3
EDBRETH -7z, UL, REO—RIKETER R r ¥ 2 —IVOIEIRDZ b a1
MBI TE AT INEREY, HEDHEAT U 2 —IVidkkc SiTEIZ L OB A2
Bicd, FALDNRY —UonBiMEES B, 2D, HAEDERE A ¥ o — VI 1 FF24H -
FRAX7 MVEZY TR EBIRES O, 22 TREOIERY —« =5 —« ETIT
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ETIVOFHII ERF A — Y HOFRIWEEZBHRE L, F3FRET Tt T 2HE L
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Age-specific Fertility Rates Projected by the Extended Lee-Carter Model

IWASAWA Miho, YODA Shohei and ISHII Futoshi

Accurate projections of age-specific fertility rates are essential for population projections us-
ing the cohort-component method, as they form the basis for the population aged zero in the fol-
lowing year. This study proposes a semiparametric modeling framework for projecting cohort age-
specific fertility hazards. The model comprises a nonparametric baseline component, derived
directly from the observed data, and a parametric component that captures systematic deviations
from this baseline. When projecting future parameters, statistical extrapolation was implemented by
considering the actual trends of the parameters and imposing several constraints.

To accurately reproduce age schedules while controlling for cohort completed fertility, we em-
ploy an extended Lee—Carter model that utilizes the first through third singular values and corre-
sponding singular vectors obtained from singular value decomposition. The model estimates parity-
and age-specific fertility hazards, allowing for forward projections of age-specific fertility rates by
cohort.

Completed fertility is decomposed into the following components for projection: (1) the pro-
portion of never-married women at age 50, (2) the expected number of children ever born to mar-
ried couples, (3) the coefficient of variation in marital fertility, and (4) the coefficient of the effects
of divorce, widowhood, and remarriage. These elements are projected under three scenarios: high,
medium, and low, to capture uncertainty in future trends. The projected cohort fertility rates are
then converted into period age-specific fertility rates.

The methodology presented in this study was employed in setting the fertility assumptions for
Japanese women in the “Population Projections for Japan (2023 revision)”, which is based on the
2020 Population Census.

Keywords: population projections, fertility assumptions, age schedule, extended Lee-Carter model

— 220 —



