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Age-specificFertilityRatesProjectedbytheExtendedLee-CarterModel
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Accurateprojectionsofage-specificfertilityratesareessentialforpopulationprojectionsus-

ingthecohort-componentmethod,astheyformthebasisforthepopulationagedzerointhefol-

lowingyear.Thisstudyproposesasemiparametricmodelingframeworkforprojectingcohortage-

specificfertilityhazards.Themodelcomprisesanonparametricbaselinecomponent,derived

directlyfromtheobserveddata,andaparametriccomponentthatcapturessystematicdeviations

fromthisbaseline.Whenprojectingfutureparameters,statisticalextrapolationwasimplementedby

consideringtheactualtrendsoftheparametersandimposingseveralconstraints.

Toaccuratelyreproduceagescheduleswhilecontrollingforcohortcompletedfertility,weem-

ployanextendedLee・Cartermodelthatutilizesthefirstthroughthirdsingularvaluesandcorre-

spondingsingularvectorsobtainedfromsingularvaluedecomposition.Themodelestimatesparity-

andage-specificfertilityhazards,allowingforforwardprojectionsofage-specificfertilityratesby

cohort.

Completedfertilityisdecomposedintothefollowingcomponentsforprojection:(1)thepro-

portionofnever-marriedwomenatage50,(2)theexpectednumberofchildreneverborntomar-

riedcouples,(3)thecoefficientofvariationinmaritalfertility,and(4)thecoefficientoftheeffects

ofdivorce,widowhood,andremarriage.Theseelementsareprojectedunderthreescenarios:high,

medium,andlow,tocaptureuncertaintyinfuturetrends.Theprojectedcohortfertilityratesare

thenconvertedintoperiodage-specificfertilityrates.

Themethodologypresentedinthisstudywasemployedinsettingthefertilityassumptionsfor

Japanesewomeninthe・PopulationProjectionsforJapan(2023revision)・,whichisbasedonthe

2020PopulationCensus.
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