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1.Introdudion

*preview oftheEconomyandPopulationofOsakaCity

Afterasharpdecreasein thelaterpartofthe1970S,thepopulation ofOsaka

Citynow seemstobedecreasingmoderatelyandhasbecomestablein recent

keywords:PopulationEstimate,EstimationofMigration,CohortMethod,LifeTables,

PopulationG∋nsus

*ThefirstdraftofthispaperwaspreparedforameetingheldinCityofHelsinki

UrbanFactson17thofAugust1999. Iwouldliketothank Mrs.AstaManninen,Dr.

IlkkaSusiluotoandtheircolleaguesfortheirkindinvitationandusefulcommentsin the

discussion.

IwouldalsoliketothankProf.KiyoshiHiroshima(ShimaneUniversity),who

introducedmetothecohortmethodandgavemeusefulcommentsaboutthisworkat

meetingsoftheSocietyofEconomicStatisticsandthroughe-mail.
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years(seefigure1.1).Aspreviousstudieshavementioned,thecauseofdecrease

ofpopulationinthelaterpartofthe1970smayberelatedtoindustrialrecession

especiallyinmanufacturing.Infact,retailandwholesale,financeand.insurance,

realestate,andtheservicesectors,allexpandedtheiractivitiesinthesetwo

decades,takingovertheroleofbusinessleaderfrom themanufacturingindustry

(seetable●1.1andfigure1.2).Therefore,thechangeduringpasttwodecades

mightbejuststructuralchangeinindustries.Thefactofstabilityinpopulation

inspiteofrecessioninthe1990smaysupportthishypothesis.However,problems

concerningcommutingorresidencemaybehidden.Asotherworkshavealready

mentioned,Osakahasahugeattractivepotentialwhichmayhavecoveredserious

problems.

*Aimsofthisstudy

Inthisstudy,Iestimatedmigrationratesbyagegrouptoreinvestigatethe

tendencyofstabilityofpopulationinOsaka,Withthehopethattheywouldreveal

thereasonspeopleselecttheirhabitatinOsaka.

*summaryofwork

Wecanestimatemigrationratesbyagegrouptocompareestimatedpopulations

byagegroup,usingthecohortmethod,Withactualpopulationsbyagegroup.

2,800,000

2,750,000

2,700,000

2,650,000

2,600,000

2,550,000

75 80 85 90 95
year

Source:OsakaCity,DepartmentofPlanningandC0-Ordination(1999)

Figure1.1 EstimatedPopulationofOsakaCity
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Table1.1 IndustryStructureofOsakaCity

Numbrofworkers Percentage

Classification 1980 1995 1980 1995

Agriculture

Foresty&Hunting

FisheryandAquiculture

Mining

Constmction

Manufacturing

1,890

233

150

143

117,548

371,323

Electricity,Gas,Water&Steam 6,257

Transport&Communication 85,043

WholesaleandRetailTrade 421,729

FinanceandInsurance

RealEstate

Services

Government

Unclassifiable

35,547

18,799

219,924

17,465

2,003

1,190 0.146% 0.089%
129 0.018% 0.010%
100 0.012% 0.007%

160 0.011% 0.012%
138,726 9.056% 10.382%
291,865 28.606% 21.843%
5,711 0.482% 0.427%

90,153 6.552% 6.747%
392,120 32.489% 29.346%
35,166 2.738% 2.632%
28,243 1.448% 2.114%
326,022 16.943% 24.400%
17,848 1.345% 1.336%
8,743 0.154% 0.654%

Total 1,298,054 1,336,176 100.000% 100.000%

Source:OsakaCity,DepartmentofPlanningandC0-Ordination(1999)based
onPopulationCensus
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Figure1.2 IndustryStructureofOsakaCity
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Resultsshoweddynamicmigrationsbyagegroupandtheirpossiblereasons.The

mainreasonspeopleliveinOsakaare.itsexpectedroleasacenterofcommuting

(especiallyforyoungwomen)andtheaccessibilitytotheworkplace.Ou卜migrates

wereconcentratedinthegenerationrearingchildren.Thismaybetheeffectof

anexpensivecostoflivinginanurbanenvironment,whichisnotaverypleasant

toliveinwithyoungchildren.

2.Method

2.1TheCohortMethodforesIimqlingSocioIPopulcllionDynQmics

*populationDynamicsEquation

Wecanobtaincurrentpopulationestimatestocalculateaccordingtothe

followingformula.

(1) Estimatedpopulationatthestatedtime- Populationoftheprevioustime

+Netincreasingpopulation.

(2) Netincreasingpopulation- Naturalchangeofthepreviousterm

+Migrationchangeofthepreviousterm.

(3) Naturalchange- Livebirths- Deaths.

(4) Migrationchange-Entries- Exits.

Birthsdependonthestructureofwomen'S(potentialmothers')age,and

deathsdependontheagestructureofthepopulation.Themigrationchangealso

hasacertainpattern byage.Therefore,Weneedtheagestructureofthe

populationtoestimatethefuturepopulationexactly.

Wecanobtainpopulationsbyagebasedonapopulationcensus.Wecanalso

procurefertilityratesbyagegroup.Althoughwecanseethemigrationtotalin

thereportontheinternalmigration,wecannotobtainmigrationsbyageorage
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group.

But,therelationintheformulaaboveshowsthatwecancalculatethemigration

ifwehavedatarelatingtoanetincreasingpopulationandnaturalchange.

(5)Migrationchange- Netincreasingpopulation- Naturalchange.

Thisrelationcanbeheldineachagegroup(cohort).Therefore,Wecan

estimatemigrationbyagegroupusingthecohortmethod.

*AgeGroupandtheCohortMethodforestimatingPopulation

Now Iwillexplainthecohortmethodprocedure,inthecasewhereweassume

theclosedsystem,toexplainthemethodappliedtothestagesofthisstudymore

clearly.

1)Makegroupswhichcontainmenorwomenborninthesameterm.Wecall

thesegroupscohorts.Forthegenerationswhowerealreadyborn,thecohort

populationcanbecalculatedbythefollowingequation:

(6)Populationinthefuture(k+iagegroup,i+i)

- Populationatmark(kagegroup,i)*survivalrate

(kagegroup,cumulativeprobabilityiniterm).

2)Calculatethemedianofthefemalepopulationinestimatingterm byage

15-49(productiveage).

3)Obtainlivebirthsintheterm,following:

(7)Livebirths-=(medianoffemalepopulationbyage～fertilityratebyage).

4)Dividethelivebirthsintomaleorfemaleaccordingtothemaleorfemale

ratio inbirths.

5)Obtainthepopulationofthelstcohort(generationbornintheterm and

survivedtillmarktime).Itiswrittenas

(8)Populationoflstcohort- Livebirths*survivalratetillmarktime.
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6)Obtaintotalpopulationtoaggregatepopulationofeachcohort.

Necessaryparametersare

1)Thepopulationatmarktimebyageandsex(actualdata),

2)SuⅣivalratesbyageandsex(supposedorestimateddata),

3)Fertilityratesbymother'sage(supposedorestimateddata),

4)Male(orfemale)ratioinbirths(supposedorestimateddata).

Supposedorestimateddatashouldbeassumedorestimatedbyotherdatato

predictthefuturepopulation.But,toanalyzethepastfacts,wecanusethe

informationbasedonthedatalistedabove.

2.2ConcreteProb一emsinEsIimo†ion

Itisrelativelyeasytodecidethesupposedparametersinourcase,becauseour

purposeistoanalyzethepresentsituationusingpastdata.

*Maleorfemaleratiooflivebirths,andfertilityratebymother'sagegroup

Allparameterswillbeclearonlyafterthewomen'sreproductivelifewithina

cohortisfinished.Thatis,unknownparametersremainwhilewomencanhave

babies.

Inthispaper,asthesubjectisthepastfact,weusethemedianof1990and

1995forsupposingthefertilityratesbymother'sageandthemalerateofbirths.

*survivalratesduring5yearsbyagegroupandsex

Wecanobtainthemortalitiesbyagegroupduring1990-1995byseeingthelife

tablesfor1995.IwillselectTable2.1aand2.1btoshow andexplainsomedata.

Wecanintegrateinformationregardingthenumberofmortalitieswiththe

stationarypopulation.Thestationarypopulationisthepopulationbyage(orage

group)iflivebirthsarestationary(100,000peryear)andthemortalitiesbyage

arefixedaslistedinthetable.

Ifallofthegroupisalive,thepopulationofthe5-yearagegroupshouldbe

500,000.InTable2.la,youcansee5Ll. 496,815.Thatis,thesum ofdeathstill
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Tab一e2.1a LifeTablesofOsakaCity1995(Ma一e)

7

age populationnumberofdeaths meanmortality mortality numberQfSumVOrS nu m berofdeath s stationarypopulation lifeexpectancy
Ⅹ nPx nDx nmx nqx ll ndx nLx T‡ ex
0 - 35 - 0.00266 100,000 266 99,812 7,415,680. 74.16

1 ll,454 8 0.00070 0.00064 99,734 64 99,702 7,315,869 73.35

2-4 32,936 8 0.00024 0.00090 99,671 90 298,860 7,216,166 72.40

5-9 56,104 18 0.00032 0,00155 99,580 154 497,495 6,917,306 69.46

10-14 59,187 15 0.00025 0.00123 99,426 122 496,815 6,419,812■ 64.57

15-19 78,105 34 0.00044 0.00188 99,304 187 496,143 5,922,996 59.65

20-24 113,832 67 0.00059 0.00301 99,117 298 494,863 5,426,853 54.75

25-29 104,294 70 0.00067 0.00340 98,819 336 493,302 4,931,991 49.91

30-34 87,137 90 0.00103 0.00543 98,482 534 491,137 4,438,689 45.07

35-39 72,631 109 0.00150 0.00740 97,948 725 487,993 3,947,551 40.30

40-44 83,912 199 0.00237 0.01152 97,223 1,120 483,512 3,459,559 35.58

45-49 106,569 479 0.00450 0.02268 96,103 2,180 475,443 2,976,047 30.97

50-54 97,370 698 0.00717 0.03400 93,923 3,194 462,267 2,500,604 26..62

55-59 88,085 942 0.01070 0.05196 90,729 4,715 442,500 2,038,338 22.47

6014 79,529 1,382 0.01738 0.08433 86,015 7,254 ･412,779 1,595,837 18.55

65-69 59,486 1,592 0.02675 0.12668 78,761 9,977 370,388 1,183,059 15.02

70-74 36,617 1,532 0.04182 0.19153 68,784 13,174 312',192 812,671 ll.81

75-79 23,098 1,509 0.06535 0.28310 55,609 15,743 240,158 500,479 9.00

80｢84 15,071 1,696 0.11250 0.43827 39,866 17,472 155,150 260,321 6.53

85-89 6,227 1,116 0.17929 0.60518 22,394 13,5.52 75,598. 105,171 4.70

90-94 1,635 463 0.28327 0.76514 8,842 6,765 24,658 29,572 3.34

Tab一e2.1b LifeTablesofOsakaCity1995(Female)

age populationnumberofdeaths meanmortality mortality numberQfSurVlVOrS numberofdeaths stationarypopulation lifeexpectancy
Ⅹ nPx nDx nmx nqX lx ndx nLx Tx eX
0 - 51 - 0.00415 100,000 415 99,636 8,122,093 81.22

1 ll,004 5 0.00045 0.00042 99,585 42 99,564 8,022,458 80.56

2-4 31,380 9 0.00029 0.00093 99,542 93 298,481 7,922,894 79.59

5-9 53,671 12 0.00022 0.00108 99,450 107 496,952 7,624,413 76.67

10-14 56,710 12 0.00021 0.00104 99,343 103 496,454 7,127,461 71.75

15-19 74,175 18 0.00024 0.00094 99,240 94 496,008 6,631,007 66.82

20-24 112,849 33 0.00029 0.00150 99,146 149 495,356 6,134,999 61.88

25-29 103,594 30 0.00029 0.00154 98,997 152 494,645 5,639,643 56.97

30-34 84,410 43 0.00051 0.00261 98,845 258 493,617 5,144,997 52.05

35-39 68,772 59 0.00086 0.00427 98,587 421 492,011 4,651,381 47.18

40-44 78,507 101 0.00129 0.00640 98,166 628 489,3◆52 4,159,370 42.37

45-49 100,618 194 0.00193 0.00972 97,537 948 485,479 3,670,018 37.63

50-54 96,099 289 0.00301 0.01469 96,590 1,419~479,572 3,184,540 32.97

55-59 90,668 376 0.00415 0.02095 95,171 1,993 471,256 2,704,968 28.42

60-づ4 84,174 605 0.00719 0.03534 93,177 3,293 458,015 2,233,712 23.97

65-69 68,941 756 0.01097 0.05380 89,885 4,836 438,308 1,775,697 19.76

70-74 54,548 ･1,018 0.01866 0.08999 85,048 7,654 407,460 1,337,389 15.73

75-79 39,241 1,403 0.03575 0.16540 77,395 12,801 357,181 929,930 12.02

80-84 28,253 1,825 0.06460 0.28321 64,593 18,293 279,066 572,748 8.87

85-89 13,920 1,544 0.11092 0.44247 46,300 20,486 180,004 293,682 6.34

90-94 4,401 874 0.19859 0.63132 25,813 16,296 85,347 113,678 4.40
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betweentheagesof10to14shouldbe3,185.Since5エ5is497,495,thedeaths

shouldbe2,505.Thedifferenceof680isthesum ofdeathswhilepeoplebelonging

tothe5-9cohortgrow uptothe10-14cohort(expectednumberofdeathsin

these5years).

Conditionalprobabilitiesthatanyoneinthegroupimaysurviveuntilhegrows

upandtransferstothegroupi+n,i.e.cumulativesurvivalprobabilitiesbyage

group,arewrittenas

(9)"Li+"

"L.･

Mortalitiesinnewbornbabiesandinfantsaredetailedasestimatesintheactual

procedure.Toestimatethemigrationcomparingthetwoyears1990and1995,the

mortalityofthe0-4agegroupinthelaterpartisrecalculated.

Inthecaseoftheoldestagegroup,whichdoesnothaveanupperlimit,

cumulativesurvivalprobabilityiswrittenas

(10)
00
∑〝上汁"I

王"L,.

Ichosethemedianofvaluesat1990and1995inthe5yearsurvivalrateasthe

supposedparameter.Thereasonsforthisare

1)thenumberofdeathsinyouthisverysmalleveninalargecitylikeOsaka;

therefore,themortalityratemaychangedependingonrandom fluctuations;

2)mortalityratesmaybechangedastherenectionofstructuralchangescaused

bymedicalimprovements,Changesinlabourorlifeenvironment,andother

factors.

3.ResultsandDiscussions

3.1EstimQ†edvdUesofpc)rclmelers

Table3.1showsfertilityratesbymothers'agegroupandmaleratioinbirths.

Thetotalfertilityrateis5timesthesum offertilityratesbymothers'agegroup

becauseeachgrouphasa5yearagewidth.Thetotalfertilityratedecreased0.1
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Table3.1 Estimatedfert川tyrate(1990,1995)

agegroup 1990 1995 median
15-19

20-24

25､29

30-34

35-39

40-44

45-49

0.005972

0.043842

0.116297

0.086369

0.023214

0.003436

0.000062

0.006000

0.040219

0.099749

0.082138

0.025869

0.003520

0.000118

0.005986

0.042031

0.108023

0.084253

0.024542

0.003478

0.000090

∑ 0.279193 0.257613 0.268403

fertilityrate 1.395965 1.288066 1.342016

maleratio 0.516138 0.516717 0.516428

9

pointinthese5years.Weseeasharpdecreasinfertilityratesforthe20sand

youngerhalfof30S,andamoderatedincreaseinothergenerations.Thegeneration

aged20to34,whosefertilityratehasdecreased,overlapswiththeso-called

minorbabyboomers.Thismayweakentheeffectofthenaturalincreasein

population.Thefertilityrateinthefuturewilldependonthisgenerationforthe

considerablepart.

Table3.2Showstheestimatednumberofbirthsbysexinthis5yearterm.

FertilityratesarebasedontheresultsshowninTable3.1.

Table3.2 Estimatednumberofbirthbymothers'agegroup(1990,1995)

agegroup population population population fertility birthsin birthsfor

'90 '95 median median ayear 5years

15-19 97,172

20-24 114,253

25-29 101,090

30-34 80,341

35-39 84,520

40-44 107,885

45-49 101,004

75,652

117,075

109,471

90,727

73,809

81,566

105,630

86,412 0.005986 517 2,586

115,664 0.042031 4,861 24,307

105,280 0.108023 11,373 56,864

85,534 0.084253

79,165 0.024542

94,725 0.003478

103,317 0.000090

7,207 36,033

1,943 9,714

329 1,647

9 46

∑ 686,266

male

female

653,930 670,098 0.268403 26,240 131,198

13,551 67,754

12,689 63,444

Table3.3aand3.3bshow estimated5yearsurvivalratesbyagegroup.First,I

recalculated5yearsurvivalratesbyagegroupat1990and1995usingthe

stationarypopulationtomakeconsistencyinboththesurvivalrateinthe0-4

cohortandinothercohorts.Consequently,Wemustaggregatethestationary

populations.Inthesecases,wecanfindsomeerrorscausedbythecalculation
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Tab一e3.3a SurviaIRate(Ma一e:1990,1995)

ageat stationary ageat 5year ageat stationary ageat 5year medianof

1990 population 1990 survivalrate 1995 population 1995 survivalrate 5year
Ⅹ nLx x 5Li+5/5Li X nLx x 5Li.5/5LiSurvivalrate

neonatal 500,000

0-4 496,485

5-9 495,740

10-14 495,290

15-19 494,675

20-24 492,091

25-29 490,049

30-34 488,707

35-39 484,952

40144 480,657

45-49 472,605

50-54 459,189

55-59 437,829

60-64 407,819

65-69 366,774

70-74 321,887

75-79 242,394

80-84 156,430

85-89 76,089

90≦ 29,949

neonatal 0.992970

0-4 0.998499

5-9 0.999092

10-14 0.998758

15-19 0.994776

20-24 0.995850

25-29 0.997261

30-34 0.992316

35-39 0.991143

4(ト44 0.983248

45-49 0.971613

50-54 0.953483

55-59 0.931457

60-64 0.899355

65-69 0.877617

70-74 0.753041

75-79 0.645354

80-84 0.486409

85≦ 0.282436

neonatal 500,000

0-4 498,374

5-9 497,495

10-14 496,815

15-19 496,143

20-24 494,863

25-29 493,302

30-34 491,137

35-39 487,993

40-44 483,512

45-49 475,443

50-54 462,267

55-59 442,500

60-64 412,779

65-69 370,388

70-74 312,192

75-79 240,158

80-84 155,150

85-89 75,598

90-94 24,658

95≦ 4,915

neonatal 0.996748 0.994859

(ト4 0.998236 0.998368

5-9 0.998634 0.998863

10-14 0.998646 0.998702

15-19 0.997420 0.996098

20-24 0.996846 0.996348

25-29 0.995611 0.996436

30-34 0.993597 0.992957

35-39 0.990817 0.990980

40-44 0.983312 0.983280

45-49 0.972287 0.971950

50-54 0.957240 0.955362

55-59 0.932833 0.932145

6(ト64 0.897304 0.898329

65-69 0.842878 0.860247

70-74 0.769263 0.761152

75-79 0.646035 0.645694

80-84 0.487257 0.486833

85≦ 0.281186 0.281811

Tab一e3.3b Surviva一Rate(Fema一e:1990,1995)

ageat stationary ageat 5year ageat stationary ageat 5year medianof

1990 population 1990 survivalrate 1995 population 1995 survivalrate 5year
X ｡Lx x 5L什5/5Li X nLx x 5L..5/5LiSurvivalrate

neonata1 500,000 neonatal

0-4 497,156 0-4

5-9 496,680 5-9

10-14 496,305 10-14

15-19 496,105 15-19

20-24 495,585 20-24

25-29 494,940 25-29

30-34 494,100 30-34

35-39 491,390 35-39

40-44 489,434 40-44
45-49 485,453 45-49

50-54 479,092 50-54

55-59 469,781 55-59

60-64 457,608 60-64

65-69 437,627 65-69
70-74 404,780 70-74
75-79 351,236 75-79
80-84 269,132 80-84

85-89 164,985 85≦

90≦ 82,748

0.994312 neonatal

0.999043 0-4

0.999245 5-9

0.999597 10-14

0.998952 15-19

0.998699 20-24

0.998303 25-29

0.994515 30-34

0.996019 35-39

0.991866 40-44

0.986897 45-49

0.980565 50-54

0.974088 55-59

0.956336 601;4

0.924943 6519
0.867721 70-74
0.766243 75-79

0.613026

0.334021

500,000 neonatal

497,680 0-4

496,952 5-9

496,454 10-14

496,008 15-19

495,356 20-24

494,645 25-29

493,617 30-34

492,011 35-39

489,352 40-44

485,479 45-49

479,572 50-54

471,256 55-59

458,015 60-づ4

438,308 65-69
407,460 70-74
357,181 75-79

0.995361 0.994836

0.998536 0.998789

0.998999 0.999122

0.999102 0.999350

0.998685 0.998819

0.998565 0.998632

0.997920 0.998111

0.996747 0.995631

0.994595 0.995307

0.992085 0.991976

0.987833 0.987365

0.982659 0.981612

0.971904 0.972996

0.956972 0.956654

0.929620 0.927282
0.876605 0.872163

0.781301 0.773772

80-84 279,066 80-84 0.645023 0.629025
85-89 180,004

90-94 85,347
95≦ 28,331

85≦ 0.387078 0.360549

processfrom stationarypopulations,buttheyareveryminimalinimportance.

Supposedparametersaremediansoftheseestimates.
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wheresurvivalratesarealmost1intheyoungcohorts,Iprovidethemortality

inlogarithmicscaleasFigure3.1.Wecanseethefollowingcharacteristics･
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Figure3.1 5yearmorta一itybyagegroupsex(median90-95)

1)Malemortalitiesarehigherthanfemalemortalitiesinanyagegroup.(Biological

characteristic)

2)Neonatalandinfantmortality,andmortalityinadolescencearetwopeaksof

mortalityinyounggenerations.Aftermaturity,mortalityincreaseswithaging.

(Commoncharacteristicwithmostcountries)

3)Themalemortalitycurvehasamoderatedswellinthemiddleagerange.This

characteristiciscommoninJapanandregardedastheeffectofhardworkat

middleageandrelativelyfew suicidesinoldage.

3.2Eslimq†ionofMigrQIionsegmentedbyAgeGroup

Allnecessaryvaluestoestimatemigrationsbyagegroupandsexwereprepared.

Estimatedmigrationsbyagegroupandsexwereobtainedasthedifference
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btweentherealpopulationbyagegroupandsexandtheestimatedpopulationby

agegroupandsexaccordingtothemethodshownin2.1.

Table3.4aandTable3.4bshow theprocessesandresults.

Table3.4a Migrationbyagegroup1990-95(ma一e)

agegroup population 5year agegroup estimated real net rateof

1990 1990 survivalrate 1995 population population mlgration migration
X nPx .median x P' npI

neonatal
0-4
5-9

10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
8(ト84

85≦

67,754 0.994859
65,341 0.998368
66,421 0.998863
72,040 0.998702
103,538 0.996098
113,820 0.996348
102,532 0.996436
84,475 0.992957
91,197 0.990980
114,154 0.983280
102,564 0.971950
94,684 0.955362
89,692 0.932145
70,040 0.898329
45,824 0.860247
31,645 0.761152
24,863 0.645694
13,508 0.486833
6,409 0.281811

0-4 67,406
5-9 65,235

10-14 66,346
15-19 71,947
20-24 103,134
25-29 113,404
30-34 102,166
35-39 83,880
40-44 90,375
45-49 112,246
50-54 99,687
55-59 90,458
60-64 83,606
65-69 62,919
70-74 39,420
75-79 24,086
80-84 16,054
85-89 6,576
90≦ 1,806

58,954
58,858
62,633
79,584
118,484
109,739
93,053
76,887
86,563
111,900
100,111
90,814
82.,240
61,780
38,420
24,160
15,637
6,494
1,899

-8,452 1).12475
16,376 1カ.09758
-3,713 -0.05590
7,638 0.10602
15,350 0.14826
-3,665 -0.03220
-9,114 -0.08888
-6,993 -0.08278
-3,812 -0.04180
-346 -0.00303
423 0.00413
356 0.00377

-1,366 -0.01523
-1,138 -0.01625
-1,000 -0.02182

74 0.00234
-417 -0.01675
-82 -0.00608
93 0.01447

Tota1 1.292.747 Total 1.300.750 1.278.212 114.085 -0.01090

Table3.4b Migrationbyagegroup1990-95(fema一e)

agegroup population 5year agegroup estimated real net rateof
1990 1990 survivalrate 1995 population population mlgration migration
x npx median x P' npI

neonatal
0-4
5-9

10-14
15-19
20-24
25-29
30134
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84
85≦

63,444 0.994836
62,201 0.998789
63,250 0.999122
69,066 0.999350
97,172 0.998819
114,253 0.998632
101,090 0.998111
80,341 0.995631
84,520 0.995307
107,885 0.991976
101,004 0.987365
96,573 0.981612
91,609 0.972996
75,942 0.956654
62,009 0.927282
48,283 0.872163
38,730 0.773772
23,501 0.629025
13,625 0.360549

0-4 63,116
5-9 62,125

1(ト14 63,194
15-19 69,021
20-24 97,057
25-29 114,097
30-34 100,899
35-39 79,990
40144 84,124
45-49 107,019
50-54 99,728
55-59 94,797
60-64 89,135
65-69 72,650
70-74 57,500
75-79 42,110
80-84 29,968
85-89 14,782
90≦ 4,912

56,244 1;,872 一刀.10832
56,131 -5,995 -0.09638
59,855 -3,339 1).05280
75,652 6,631 0.09600
117,075 20,018 0.20601
109,471 -4,626 -0.04049
90,727 -10,172 1).10063
73,809 -6,181 -0.07693
81,566 -2,558 -0.03026
105,630 -1,389 -0.01288
98,903 -825 -0.00817
93,624 -1,173 -0.01215
87,245 -1,890 -0.02063
71,381 -1,269 -0.01671
56,669 -830 -0.01339
41,004 -1,106 -0.02292
29,281 -687 -0.01775
14,528 -255 1カ.01083
5,414 502 0.03683

Total- 1,331,054 Total 1,346,228 1,324,209 -15,146 -0.01138
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Thenumberofbirthsduringthisperiodisputintoneonatalat1990,whichis

onlyusedtoestimatethepopulationofthe0-4cohort,andisnotincludedinthe

totalpopulationfigurefor1990.

Thenaturalincreaseisestimated23,177(0.88% oftotalpopulation).This

resultiseffectedbythecharacteristicsofpopulationinOsakaCity,inwhichthe

populationinthe20sisrelativelylargerthanotherregions,andrelativelysmaller

inthe30S.

MigrationrateswerealsocalculatedandareshowninTable3.5andFigure

3.2.

Table3.5 Estimatedrateofmigrationbyagegroupandsex1990-95

Agegroup Net Net
1995 migration migration

difference

x male female (male-female)
0-4 -0.12475
5-9 -0.09758

10-14 -0.05590
15-19 0.10602
2α-24 0.14826
25-29 -0.03220
30-34 -0.08888
35-39 -0.08278
40-44 -0.04180
45-49 -0.00303
50-54 0.00413
55-59 0.00377
6M 4 -0.01523
65--69 -0.01625
70-74 -0.02182
75-79 0.00234
80184 -0.01675
85-89 -0.00608

90≦ 0.01447

ー0.10832
-0.09638
-0.05280
0.09600
0.20601

-0.04049
-0.10063
-0.07693
-0.03026
-0.01288
--0.00817
-0.01215
-0.02063
--刀.01671
-0.01339
--8.02292
--0.01775
-0.01083
0.03683

-0.01642
-0.00120
-0.00310
0.01002

1).05775
0.00829
0.01174

-0.00585
-0.01153
0.00985
0.01230
0.01591
0.00540
0.00046

-0.00843
0.02526
0.00099
0.00475

1).02236
Tota1 -0.01090 -0.01138 0.00048

Thetotalmigrationrateisabout-1.1%,andthenetout一migrationrateis

slightlymoreinfemalethanmale.

Themostnotedcharacteristicsinthepatternbyageareasfollows;

1)Netout一migrationrateislargeinthegenerationsthatareyoungerthan15

andthoseagedfrom 25to39.

2)Inthelaterhalfoftheteensandyoungerhalfofthetwentiesagegroups,a

largenetin一migrationrateshouldbenoticed.Ⅰnthesegenerations,sincethe

numberofthepopulationitselfislarge,thisshowsthatthenumberofnet

in一migrationshouldbealsolarge(seefigure3.3a).Ⅰntheyoungerhalfofthe
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Figure3.2 Estimatedrateofmigrationbyagegroupandsex1990-95

twentiesagegroup,thenetin一migrationrateinthefemaleislargerthanthe

male.

Wecansupposetworeasonsasthecausesofin-migrationinyouth:entering

schoolsandobtainingjobs.However,thefemalestudentratiointhehigher

educationorganizationisnotobviouslyhigherthanthemaleone.Therefore,we

cansupposethatthemainfactorinfluencingthelargenetin一migrationratefor

youngfemaleisobtainingjobs.

Thenotedcharacteristicsforthemiddleagesare

1)adecreaseinthenetout一migrationrate

2)themalenetou卜migrationratesaresmallerthanthefemale.Ⅰnthefiftiesage

range,themalemigrationrateshowstheexistenceofnetin-migration.

Thebasicfactortostoptheout一migrationistheexistenceofworkerswhowork

intheheadomcesofcompaniesorserviceindustriesinOsakaCity,whodonot

haveenoughleisuretime,andwhocanearnahighincome.Theageofthese

workerswouldbearoundthesegenerations.Thesecondcharacteristic,i.e.the
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factthatmalenetout一migrationratesaresmallerthanthefemale,Supportthis

hypothesis

lntheoldagegroups,ou卜migrationcausedbyretirementcanbeobservedin

the60sand70sagerange.

4.CondudingRemarks

Toconclude,Wehaveobservedthefollowingcharacteristicsinmigrationin

OsakaCity.

1)Notedfactsarethein一migrationinyouthcausedbyobtainingjobsandthe

out一migrationinchildhoodandthegenerationrearingchildren.

2)Althoughthepotentialnaturalincreasingpowermaybeweakenedbythese

factors,anaturalincreasestillremains.Thereforethemainfactorofdecreaseis

themigrationchange,especiallyout一migrationofthegenerationrearingchildren.

3)Themainattractiveforcetoencouragein一migrationistheconvenient

residenceforcommutingtotheworkplace.

Inbrief,thisworkhaspointedoutthatdynamicmigrationsbyageexistin

spiteofstabilityinthetotalpopulation.
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