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Municipality-LevelEstimatesofTotalFertilityRateusing
IndirectStandardization
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Bayesianestimateshavebeenwidelyusedtodescribethedifferencesinfertilityratesof

Japanesemunicipalities(MHLW2020).WhiletheBayesianapproachissophisticatedandreliable,

itrequiresage-specificbirthratesforthecalculations,whichshowinstabilityinsmallpopulations,

andtherefore,itforcesthemtoaccumulatefive-yearbirthsdata,delayingthereleaseoftheofficial

estimates.Furthermore,Bayesianestimatestendtounderestimatetheregionalvariationoffertility

rates(Koike2021).ToaddresstheseissuesinherentintheBayesianapproach,weproposean

alternativemethodbasedonindirectstandardization,whichallowsustoestimatemunicipaltotal

fertilityratesonlywithtotalbirthsandfemalepopulationbyage.

Ourmodelrequiresthreesimpleinputs:(1)age-specificfertilityrates(ASFR)usedasa

standardschedule,(2)thenumbersofwomenbyagecorrespondingtoASFRinamunicipality,and

(3)thenumberoftotalbirthsinthesamemunicipality.Ourresultsshowthatindirectstandardiza-

tionproducedsimilarestimatesforlarge-populationmunicipalities(e.g.,oneswithatotal

populationof10,000ormore;98.5%ofbirthsamongallJapan).Ontheotherhand,comparisonof

theindirectstandardizedestimateswiththeBayesiancounterpartsrevealedthatthelatter

underestimatedregionaldifferencesinfertilityratesforsmall-populationmunicipalities(e.g.,ones

withatotalpopulationoflessthan10,000;1.5%ofbirthsamongallJapan).Conversely,ourmodel

mighthaveyieldedanunreasonablylargevariance,whichsuggeststhatfurtherstudiesimprovethe

proposedmethod.
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