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AnalysisofPopulationDeclineUsingStablePopulationModel
andSensitivityAnalysis

-ProspectsforTheoryConstructionConsideringMigration
betweenRegions-

OIZUMIRyo

Inthispaper,weintroduceageneralizedLesliematrixwithmigrationandaimtoconstructa

mathematicalmodelthatanalyzestheeffectsofbirth,death,andinternalmigrationonpopulation

declinebysensitivityanalysis.Sensitivityanalysisisamethodofnumericallycalculatingthe

partialderivativecoefficientofparameterssuchasbirthrate,mortalityrate,andmigrationratefor

eachageconcerningtheintrinsicrateofnaturalincreaseinastablepopulationmodel.Parameters

withhighvaluesindicatethattheyhaveasubstantialcontributiontopopulationdecline,andthus

areconsideredusefulforquantitativeevaluationofpriorityissues.Thismethodisnotonlyusedin

demographybutalsoinconservationecology.Ithasalsobeenaguideforendangeredspecies

protectionactivities.Thetendencytofallbelowreplacement-levelfertility,whichhascontinuedfor

morethan45years,canassumetobeastablepopulationmodelthatisheadingtowardpopulation

decline,dependingontheageofthepopulation.Therefore,whilecitingtheanalysisofLeslie

matricesusingvaluesofallJapan,wewilldiscusstheeffectsofpopulationdeclinedueto

differencesinbirthsandmigrationbetweenregions,togetherwiththemodelconstructionthatwe

aimto.
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