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AnEmpiricalAnalysisoftheEffectofFertilityMeasurementChoiceon
SubnationalPopulationProjections:ACaseStudyof47Prefecturesin

Japan
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Thecohortcomponentmethodisthemostwidelyusedmethodformakingsubnationalpopula-

tionprojections.Underthisapproach,threecomponentsofpopulationchangeareincluded:births,

deaths,andmigration.Ofthesethreecomponentsofsubnationalpopulationprojection,manyre-

searchershavebeenconcernedwithmigrationprojectionsandtheirimpactsonoutcomes,butfew

studieshaveconsideredthefertilityandmortalitycomponents.Thesignificanceofthefertility

componentregardingsubnationalpopulationchangehasincreasedrecentlyinJapan,becausethe

populationinmostregionsisdeclining,mainlyduetoadecreaseinbirthrates.

Somefertilitymeasurementscanbetakenwhenprojectingcohortcomponentprojectionmodels.

Inthisstudy,weconsiderfourkindsoffertilitymeasurements・agespecificbirthrate(ASBR),

childwomanratio(CWR),generalfertilityrate(GFR),andstandardizedbirthrate(SBR)・and

investigatehowthechoiceoffertilitymeasurementaffectstheoutcomesofsubnationalpopulation

projections.

Wedevelopfourdifferentmodelsofcohortcomponentprojections.Thesemodelsareidentical

exceptforthefertilitymeasurement.Actualsurvivalandnet-migrationratesareusedtoprovide

projectionsofthepopulationagedfiveyearsandolder.Thepopulationbelowfiveyearsispro-

jectedbyusingactualsurvivalandnet-migrationratesandassumedfertilitymeasurementvalues.

Foreachfertilitymeasurement,weassumethatregionalvariationsfromtherespectivenationalfig-

ureinthebaseperiodarestableovertheprojectionperiod.Usingdatafromtheperiods1980・

85,1985・90,and1990・95,weusedthesemodelstoproduce15-yearpopulationprojectionsin

five-yearagegroupsfor2000,2005,and2010foreachof47prefecturesinJapan.

The0・14agegrouppopulationfromtheseprojectionsiscomparedwiththecensuscountsfor

2000,2005,and2010.Thesmallestdifferenceemergedfromthemodelusingthestandardized

birthrateandcensuscount.Amongtheotherthreemodels,theidentifieddifferencesweresimilar

toeachother.Thestandardizedbirthratemodelperformedstronglybecausetheregionalvariation

infertilitymeasuredbythestandardizedbirthratewasthemoststablefromthebaseperiodtothe

projectionperiod.Ontheoreticalgrounds,wecannotspecifywhichmeasurementprovidesthemost

stabletrendsforfutureregionalvariationinfertility.Accordingly,ifregionalfertilitypatternsand

trendswereconsiderablydifferenttothoseofthepopulationthatweusedinthisstudy,theper-

formanceofthemodelusingthestandardizedbirthratecouldhavebeenworsethanitwouldhave

beenhadweusedanotherfertilitymeasurement.Instead,thisstudyshowsthatthechoiceoffertil-

itymeasurementdidnotdirectlyaffecttheoutcomeofsubnationalpopulationprojections.


