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LU1: Unemployment Rate
[persons in unemployment/labour force] X 100
LU2: Combined Rate of Time-Related Underemployment and Unemployment
[(persons in time-related underemployment + persons in unemployment) /
(labour Force)] X 100
LU3: Combined Rate of Unemployment and Potential Labour Force
[(persons in unemployment + potential labour force) /
(extended labour force)] X 100
LU4: Composite Measure of labour underutilization
[(persons in time-related underemployment + persons in unemployment +
potential labour force) / (extended labour force) X 100
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Woman's Life-course Composition

by Fami/ Status : Recoded and Pro'ected

Birth year of woman's cohort

Family Status Recorded | Projected \
1950 | o955 | 1960 | 1965 l 1970 l 1975 l 1980 l 1985 l 1990
Life time distribution of woman by number of child (at birth )

Childless 84 dzz | 208 248 314 385 364 379 2381
Never married 13.6 112 129 144 179 21.7 23.6 243
Ever married 4.8 6.5 7.9 105 135 13.8 12.8 13.6

Only child 11.2 11.2 . 16.5 A 18.8 18.8 18.1

Two children 46.8 44.4 395 . 329 33.0 32.6

Three children 19.4 15.3 10.1 9.4 9.3

Four and more children 4.2 4.7 3 3.8 . 2.7 2.3 2.0

Net Reproduction Rate 87.5 90.0 X 76.3 . 61.2 58.1
No grandchild 22.2 21.2 X 316 412 46.8 50.0

Derived from Assumption

Life time proportion of woman ( without mortality effect = directly derived from fertility assumption )
Never married 5.0 5.8 9.3 12.0 16.2 20.4 22.6
Childless 10.3 127 17.5 227 30.0 32.8 35.7
No grandchild 121 15.0 213 28.8 39.3 429 46.8
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Basic strategies of
_ the population projections

Objectivity and Neutrality

=To be scientific = Aim to use the best methods + best data

Incorporation of life course changes
=To cope with “the life course revolution”,

i.e. the lowest-ever-fertility, the world highest longevity,
and the globalizing movements of people.

Internationalization of the population
= structured population model by nationality (Japanese or not)
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Redefinition of nuptiality
with nationality
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Redefinition of fertility
with nationality

W05 20054F 20054
11% of Total Babies 12% of Tolal Babies 96.9% of T okal Bsbies

~ < =2

sUEEEENEEEEEE,

Babies with = Babies with Babiesbom Babesbom
foreignnationalty : J to foreignwomen to Japanese women

[
EEEEEEENERS

L]

|| Q-

Women with Women with
foreign nationality Japanese nationality

4

Defnition of Mariiage Rates in the Vital Statistics
Defmition of Mamage Rates used in Projections

Age schedule model for fertility

A mathematical model is developed for birth-order, age-specific fertility rate of
female cohort. The model has several parameters which represent behavioral

traits of cohorts.

0.14

® Observed
—— Model

o
2

Fertility rate
S

o
>
g

Model of the age-specific fertility rate
- The generalized log-gamma model -

The fertility rate (f) of birth order (n), age
(x);
£ (x)=Cy 7 (XU, b1, 2,

bCi,,l:]:lfenme probability of 7 ( XU, b" , /1") s
3

4] 1) 1(x-u | 1 X=U,
— | | exp| | —"|-—5ex —L
ar@a) %) Pl SE
where I', exp the gamma and exponential function,

C,, u,, b,, and ), are parameters for n-th birth.

The cohort fertility schedule is given with the
standard error pattern &, as

f(X):"z:,cn.{yn(X;un,b,,,/l,,)Jrgn(%n“n]}

1
v
Defmnition of Fertility Rates in the Vital Statistics
Defnition of Fertiity Rates used in Projections

Figure 10 Actual and Modeled Cohort Fertility Rates by Birth
Order

Cohort 1960 Cohort 1965 Cohort 1970

e®Actual
--- Model

Fertlity rate
Fertlity rate

15 pge 50 45 pges 15 pge 50

Cohort 1975 Cohort 1980 Cohort 1985

Ferilty rate
Fertlity rate
Fertility rate
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Trends of Cohort Completed Fertility k.
by Age : Recoded Estimated and-Projected Model for the cohort completed fertility

(Recorded) ((Estimated) (Projecled)

through the mocified Coale-MENeil model . Marriage prevalence
2 Completed fertility for

CTFR = ZC" first married couples

completed fertility

Reference
cohort

up to age 35 1900

n=1
W%O%%O( cn =| (1_ 7) Ik:EB: (90) K, "El‘/ Effects(;)efsgii:;;ce etc.

up to age 30 Cn : the eventual probability having the n-th birth

Y : the eventual proportion never married

CEB,"(8,) : the completed number of children for a
up to age 25 woman married at age 8,

Qunruiative fertility rate

Ky, : the coefficient of deviation from the standard marital
Sertility
8y : the coefficient of effects from divorce, bereavement

00 and remarriage
1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

(50) @5) 25) s o k, : the highest birth order
Birth year of female cohort (age at year 2005)

The cumulative first marriage rates The cumulative first marriage rates
for female cohorts for female cohorts

Proportion ,
never married Medium (2002)

19.7% (16.8%)

Born in 1960

Born in 1965

Born in 1970

Bornin 1975

Cumulative proportion ever married
Cumulative proportion ever married

in 1985 . q
Proportion never marrie

of the reference cohort

45 50}

Source: The Vital Statistics, (corrected for delayed registration). Source: The Vital Statistics, (corrected for delayed registration). NIPSSR(2006), Population Projection for Japan: 2006-2935.




The completed fertility depends
on age at first marriage

Model for the cohort completed fertility

Marriage prevalence - T T T T T
Model of the completed fertility as a function of

Completed fertility for
age at first marriage

first married couples

n=1
C, =|(1_ ) {FEB; ©,)x, |E|(/ Effects(lr)efsgii:;;“ce etc.

Cn : the eventual probability having the n-th birth

7-th survey (1977)

y : the eventual proportion never married

CEB,"(8y) : the completed number of children for a
woman married at age 0

8-th survey (1982)

9-th survey (1987)

10-th survey (1992)

Ky : the coefficient of deviation from the standard marital
Sertility

11-th survey (1997)
12-th survey (2002)

Completed number of children for a couple

&, : the coefficient of effects from divorce, bereavement 13-th survey (2005)

and remarriage

The National Fertility Survey

0.0

k" ° thehtgheStbtrth order under 20 20~21 22~23 24~25 26~27 28~29 30~31 32~33 34~35 36andover

Age at first marriage of wife

Cohort Trends of CEB in Married Women by

Age Actual & Expected from MAFM The Coefficient of Deviation : -
from the Standard Marital Fertility

—— Actual values fromthe
survey

C‘he reference cohort (1990) }
Expected values from

age at first marriage 7 A
High variant

1.000 X

S
e

__|__ k/(thefirst birth

0.906
The National ——x

Fertility Survey | K:(thesecond birt
Cohort 1935-1965

0.838

o
tn

Average number of children ever born

X

0.80
00 1930 1940 1950 1960 1970 1980 1990 2000 2010
1925 1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990
‘Wive's bath year

Source: The National Fertility Survey (NIPPSR).




Model for the cohort completed fertility The Coetilgiéntof Other Effects

(divorce, bereavement and remarriage + residual)

Classification of marital status (The figures are those for cohort born in 1955 )

Marriage prevalence Type of marital status (woman atage 50) |, Women ceg | OEBratioto
S . rn in 1955 first-married
Completed fertility for

first married couples Never married (n) I g%) (;—Canaa) (OROHO) Y : the proportion

- Effects of di 7 never married
v ects of divorce efc. .
Cn =|(1_ 7) ik:EBn (90) K |W (residual) [ Divorced (d) Pa (11.8%) Cdw Rdw

(158 | (0.76) Ry =Ca/Cy etc.

Widowed (w) Pw(2.7%)

Cn : the eventual probability having the n-th birth
After divorced | Prd(5.5%)
Cr. Rr. Record
1.86) 0.90
atervidowed | P02y | 20 | 090 for cohort-1955

0=0.952

y : the eventual proportion never married
CEB,"(8y) : the completed number of children for a
woman married at age 0

Ever married

Wife-remarried

Ever divorced / widowed

Wife-first,
husbandemanied | P (5:1%) |CIr (1.90) | Rir (0.92)

Ky : the coefficient of deviation from the standard marital - . l
ferﬁ!irv First married couple (ff) Pff (68.9%) | Cff (2.07) | Rff (1.00)

Non-first married

Structure of & Projected
&, : the coefficient of effects from divorce, bereavement U for cohort-1990

. 1
and remarriage o= r { P; + PR, +P.R.+P,, Rdw} 0.925
k, : the highest birth order v

Trends of Cohort Completed Fertility HERBROREE
by Age : Recoded Estimated and Projected

ES ] TR AODHERE
(Recorded) (Es(irnated) <Projecled> ﬁ&o)miﬁgi*gg 1955$ lggoﬁiih}’('fi:l—?k—F

through the moxdified Coale-MENeil model £Fh PiRE | BERE | EERE
(1) FHMEEER 24.9 28.2 27.8 28.7

completed fertility

Reference
cohort

upto age 35 1000 () EiERBE 235% | 17.9% | 27.0%

W%%o%%( (3) RimSEHHERK 2.16 1.70 1.91 1.52

(4) MFERI ISR RIRI 0.952 0.925 0.938 0.918

Quuiative fertlity rate

0 A (FHELER) 12.7 % 37.4 % 28.6 % 433 %
up to age 25

poowooooooooooo%( 1 A (—AFHSE) 11.8 % 18.2% 15.4 % 19.4 %

2 AUt 75.6 % 44.4 % 55.9 % 37.2%

0o a—k— AR ER 1.26 1.55 1.06
1985 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 1.94

©0) @5 ©5) as) (BEFEAZEOHEICRE LT-%) (1.20) (1.47) (1.02)
Birth year of female cohort (age at year 2005)

FoR Bt REE- A OFET R BAORkEHAD (ER185F12AE) |




Pattern of Mortality by Age and Period: Pattern of Mortality by Age and Period:
InMx : Japan-Female(1950-96)
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Mortality Rate
Mortality Rate
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Residual Pattern of Mortality by Age and Period: S o — - =
InMx - ax : Japan-Female(1950-96) REAT2A—NEILORRDIODETIL

EMROIU—Y3FIVETIVEY =« D=5 —FEF)

YL—23F VETILEIR, RERT Da— L ELDRERM/Z—2F R, 7
DELERBET B/N\TA—FELAHEDETERBORTD21—IVERRTHHE

FRR144% . 18FHE T, U—-h—4—ICFoTRFESIIZUL—LafILE
7 )L (Lee-Carter Model) #RN—R([ZL1=HRICKYIFRERREMER LT,

In(mxyt)= a +b, -k +e,,

(M) R, F8 DT EOHHIE
a, T ROBLEFEHH/ \B— ERHRFTEEOFERFH )
ko FECO—MEKE GET RS

o

1955,

k RERLLDREFH/ \F—>
Ext B E(FH0)

RERT 21— ILEEOREBEDE=HDETIL

RERTDa—ILEEDRBEOL=-HDETIL

BNy (BB 25— F_RHERENDDHFHCEZITHDE, BURKEDE DN
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Assumptions for
International Migration

Different assumptions are provided by nationality (Japanese or Net migration for non-Japanese
ngtpanese
Age-sex specific annual net immigration rate (constant)

Annual numbers of net immigration with fixed age distribution . Annual numbers

Net immigration rate for Japanese ; / \““J\V

Record Projection
«—>

Female

0 1975 1980 1985 1990 1995 2000 205 2000 2015 2020 2029
£ %

Age patterns by sex

Net immigration rate
&
g

FRIBEHERTIC K DT FaDIFRHER

FET{RIE (BHRESE)

_—

~—

CH) DPHEH

1965 1975 1985 1995 2005 2015 2025 2035 2045 2055
F R

IS IN=E T

— RO —

{EEAZ (91.51)
f¥ (90.34)
=L (89.17)

——— K437 (84.93)
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Japanese Cross

1880
37 million

Population (million)

Live Births

Number of events (million)

T T T t T T | H
1880 1900 1920 1940 1960 2000 2020 2060 2080 2100 0
Year 1900 1920 1940 1960 1980 2000 2020 2040
Source: Ministry of Internal Affairs and Communications, Statistics Bureau, Census, NIPSSR(2006), Population Projection Year

for Japan:2006-2055. 89

Source:. NIPSSR(2006)

Proportion Elderly: 1950-2100 Japan's Distinguishing Position: Present
and Future

Projection

Japan{IPSS)

Japan{UN) _ . 2005-2010 2045-2050

b

y=-0.036 x +4.707
R?=0.526

Japan
(UN2008

Proportion elderly (%)
Total fertility rate

© To&al fer;i lity ate

y=-0.113 x +10.616
R?=0.654

0 v T T T T T T T T T T T T T
1250 1960 1970 1980 1980 2000 2010 2020 2030 2040 2050 2060 2070 2080 2080

Year
Source: United Nations (2009), NIPSSR(2006)
Source: United Nations(2011), World Population Prospects: The 2010 Revision, NIPSSR(2006), Population Projection for
Japan:2006-2055.




PopUIatlon Pyramlds: RO50 ‘ AAR—FREADLLER - ax v um, om 550, 105 -
France
Female ' . Female

Q) #dE0> M=

Female
derly
%

Working age
51.8%

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050
£ 0w

o 00
Proportion (%)

Source: United Nations (2009), World Population Prospects: The 2008 Revision. NIPSSR (2007), Population Projections for Japan.

Woman's Life-course Composition Woman's Expected Lifetime Length

by Fami/ Status : Recoded and Pro'ected Spent in Each Family Status
Derived from Multistate Life Tables 11— Projections : : '

Birth year of woman's cohort

Family Status Recorded | Projected
1950 | {55! | 1960 | 1965 l 1970 l 1975 l 1980 l 1985 l 1990
Life time distribution of woman by number of child (at birth )

Childless 84 dzz | 208 248 314 3585 364 379 2381
IE/er married 13.6 1.2 129 144 179 21.7

Ever married 4.8 6.5 7.9 10.5 135 13.8
Only child 11.2 11.2 133 16.5 18.7 18.8

Two children 46.8 44.4 41.8 395 35.2 329
Three children 19.4 22.0 19.6 153 115 10.1 9.4
Four and more children 4.2 4.7 4.5 3.8 3.2 2.7 2.3

Expected year lived

Net Reproduction Rate 875 90.0 845 76.3 66.3 61.2 59.6
No grandchild 222 212 | 256 316 412 468 481

Derived from Assumption

Life time proportion of woman ( without mortality effect = directly derived from fertility assumption ) 1060 1065 1070 1075 1080 1985 1990
Never married 5.0 5.8 9.3 12.0 16.2 20.4 226 @7) @2) @7 (32 @7 (22) @an

Childless 103 127 | 175 227 300 328 357 '
No grandchild 121 150 | 213 288 393 429 468 Birthyear (age at year 2007)
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Cohort Trends of CEB,, for Married Couple :

Expected from Marriage Trend and Projected Assumed Values for Measures of Fertility C_ompo

and Fertility in Population Projection

Observed: Assumptions of Population Projection:
Measures of Fertility Components cohort born cohort born in 1990

in 1955 Medium High Low

(1) Mean age at first marriage 24.9 28.2 27.8

S
o

X (2) Proportion never married at age 50 23.5% 17.9 %
- - - - : Expected from marriage trend )
Second birth (3) Couples' completed fertility 2.16 1.70 1.91 1.52

S}
o

—: Projected (medium varinat)
(4) Effect of divorce, widowhood and remarriage] 0.952 0.925 0.938 0.918

0 (Childless Ratio ) 12.7% 37.4% 28.6 % 433 %

S
~

Third birth 1 (Only-Child Ratio ) 11.8% 18.2% 15.4 % 19.4%

Children

2 and over 75.6 % 44.4% 55.9 % 37.2%

2
N

Couples' completed fertility (probability)

Forth and higher .b'nh Cohort Total Fertility Rate 1.26 155 1.06

e e eev et ¥ v (the rate only for birth from Japanese women) : (1.20) (1.47) (1.02)

1950 1960

Birth year of wife Source: Ministry of Health, Labour and Welfare, Vital Statistics, NIPSSR(2006), Population Projection for
Japan:2006-2055. 110
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Residual Pattern of Mortality by Age and Perio A M H% RE %}E IZI-I_
InMx - (ax + bx*Pcl ) : France-Female(1899-199 ACIERASE A DI (SRl 3 BX53) OOERIHERS : 1920-2006
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Population registration system
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