
 
 
 
 

International Association for the  
Study of Insurance Economics Études et Dossiers 

 
 
 

Extract from 
 
 
 

     Études et Dossiers No. 335 
 

         The New Welfare: The Counter-Ageing Society 
        “Lengthening of Life-cycle, Employment, 

         Pensions and Health” 

         8 October 2007 
         Turin 

 
 

 
 

 
 

 
 
 
 
 
 

 
           November 2007 

 
 
 
 
 

   Working Paper Series of 
   The Geneva Association 

 
 
 

 
 

 
© Association Internationale pour l'Etude de l'Economie de l'Assurance 

 
 

The Geneva Association  -  General Secretariat  -  53, route de Malagnou  -  CH-1208 Geneva 
Tel.: +41-22-707 66 00 - Fax: +41-22-736 75 36 - secretariat@genevaassociation.org - www.genevaassociation.org 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Geneva Association Working Paper Series “Études et Dossiers” appear at irregular 
intervals about 10 - 12 times per year. Distribution is limited.  
The “Études et Dossiers” are the working paper series of The Geneva Association. These 
documents present intermediary or final results of conference proceedings, special reports and 
research done by The Geneva Association. As they contain work in progress or summaries of 
conference presentations, the material must not be cited without the express consent of the 
author in question.  
Layout & Distribution: Valéria Kozakova 

 
© The Geneva Association - Association Internationale pour l'Etude de l'Economie de l'Assurance 



The Geneva Association__________________________Etudes et Dossiers no. 335

4-1

The Longevity Revolution
Jean-Marie Robine

MM--ProjectProject

SiuSiu LanLan Cheung, China Cheung, China 
ShiroShiro HoriuchiHoriuchi, Japan, Japan
Roger Thatcher, UKRoger Thatcher, UK

JeanJean--Marie Marie RobineRobine, France, France



The Geneva Association__________________________Etudes et Dossiers no. 335

4-2

Distribution of the Distribution of the agesages atat deathdeath in in SwitzerlandSwitzerland
18761876--1880, 19291880, 1929--1932, 19881932, 1988--19931993

 0 

1 000 

2 000 

3 000 

4 000 

5 000 

6 000 

20  40  60  80  100  120  

1876-80

1929-32

1988-93

Modal length of life (M)

Standard deviation above M

Maximum life span

DATA USEDDATA USED -- all the data available in the all the data available in the 
Human Mortality Database (HMD) by Human Mortality Database (HMD) by 
February 2006 ; i.e. 5032 period life tables February 2006 ; i.e. 5032 period life tables 
for 26 countries, starting with Sweden in for 26 countries, starting with Sweden in 
1751 (2516 life tables for each sex).1751 (2516 life tables for each sex).



The Geneva Association__________________________Etudes et Dossiers no. 335

4-3

Distribution of the Distribution of the agesages atat deathdeath in in SwitzerlandSwitzerland
18761876--1880, 19291880, 1929--1932, 19881932, 1988--19931993

 0 

1 000 

2 000 

3 000 

4 000 

5 000 

6 000 

20  40  60  80  100  120  

1876-80

1929-32

1988-93

Modal length of life (M)

1

Increase in the Increase in the modal length of lifemodal length of life (M), since 1751:(M), since 1751:
a selection of 9 countriesa selection of 9 countries

55

60

65

70

75

80

85

90

95

1751 1776 1801 1826 1851 1876 1901 1926 1951 1976 2001

Denmark
England
France
Japan
Netherlands
Norway
Sweden
Switzerland
USA

sex women

Somme de Age

year

country



The Geneva Association__________________________Etudes et Dossiers no. 335

4-4

Distribution of the Distribution of the agesages atat deathdeath in in SwitzerlandSwitzerland
18761876--1880, 19291880, 1929--1932, 19881932, 1988--19931993

 0 

1 000 

2 000 

3 000 

4 000 

5 000 

6 000 

20  40  60  80  100  120  

1876-80

1929-32

1988-93

Standard deviation above M

2

Decrease in the Decrease in the standard deviation of the ages at death standard deviation of the ages at death 
above Mabove M (SDM+), since 1751: a selection of 9 countries(SDM+), since 1751: a selection of 9 countries

0

2

4

6

8

10

12

14

16

18

20

1751 1776 1801 1826 1851 1876 1901 1926 1951 1976 2001

Denmark
England
France
Japan
Netherlands
Norway
Sweden
Switzerland
USA

sex women

Somme de SD(M+)

year

country



The Geneva Association__________________________Etudes et Dossiers no. 335

4-5

Distribution of the Distribution of the agesages atat deathdeath in in SwitzerlandSwitzerland
18761876--1880, 19291880, 1929--1932, 19881932, 1988--19931993

 0 

1 000 

2 000 

3 000 

4 000 

5 000 

6 000 

20  40  60  80  100  120  

1876-80

1929-32

1988-93

Maximum life span

3 M + 3.5*SDM+

Increase in Increase in M + (3.5*SDM+),M + (3.5*SDM+), since 1751: a since 1751: a 
selection of 9 countriesselection of 9 countries

85

90

95

100

105

110

115

1751 1776 1801 1826 1851 1876 1901 1926 1951 1976 2001

Denmark
England
France
Japan
Netherlands
Norway
Sweden
Switzerland

sex women

Somme de M+3.5SD(M+)

year

country



The Geneva Association__________________________Etudes et Dossiers no. 335

4-6

Maximum Maximum ageage reportedreported atat deathdeath, , SwitzerlandSwitzerland

94

96

98

100

102

104

106

108

110

112

1860 1880 1900 1920 1940 1960 1980 2000 2020

Sexe masculin
Sexe féminin

Maximum age reported at death, Switzerland 1876-2001

Robine & Paccaud, 2005

Maximum reported age at death (MRAD) and Maximum reported age at death (MRAD) and 
M + M + k*k*SDM+ SDM+ 

BY GENDER SWITZERLAND AND SWEDENBY GENDER SWITZERLAND AND SWEDEN

96

101

106

111

116

1861-1865
1866-1870
1871-1875
1876-1880
1881-1885
1886-1890
1891-1895
1896-1900
1901-1905
1906-1910
1911-1915
1916-1920
1921-1925
1926-1930
1931-1935
1936-1940
1941-1945
1946-1950
1951-1955
1956-1960
1961-1965
1966-1970
1971-1975
1976-1980
1981-1985
1986-1990
1991-1995
1996-2000
2001-2003

AMRAD
M+3.2SD(M+)

Sweden, Males
(1861-2003)

96

101

106

111

116

1861-1865
1866-1870
1871-1875
1876-1880
1881-1885
1886-1890
1891-1895
1896-1900
1901-1905
1906-1910
1911-1915
1916-1920
1921-1925
1926-1930
1931-1935
1936-1940
1941-1945
1946-1950
1951-1955
1956-1960
1961-1965
1966-1970
1971-1975
1976-1980
1981-1985
1986-1990
1991-1995
1996-2000
2001-2003

AMRAD
M+3.2SD(M+)

Sweden, Females
(1861-2003)

96

101

106

111

116

1861-1865
1866-1870
1871-1875
1876-1880
1881-1885
1886-1890
1891-1895
1896-1900
1901-1905
1906-1910
1911-1915
1916-1920
1921-1925
1926-1930
1931-1935
1936-1940
1941-1945
1946-1950
1951-1955
1956-1960
1961-1965
1966-1970
1971-1975
1976-1980
1981-1985
1986-1990
1991-1995
1996-2000
2001-2003

AMRAD
M+3.2SD(M+)

Switzerland, Males
(1876-2002)

96

101

106

111

116

1861-1865
1866-1870
1871-1875
1876-1880
1881-1885
1886-1890
1891-1895
1896-1900
1901-1905
1906-1910
1911-1915
1916-1920
1921-1925
1926-1930
1931-1935
1936-1940
1941-1945
1946-1950
1951-1955
1956-1960
1961-1965
1966-1970
1971-1975
1976-1980
1981-1985
1986-1990
1991-1995
1996-2000
2001-2003

AMRAD
M+3.2SD(M+)

Switzerland, Females
(1876-2002)



The Geneva Association__________________________Etudes et Dossiers no. 335

4-7

Halley, first life table, 1693Halley, first life table, 1693

Halley 1687-1691

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

10 20 30 40 50 60 70 80 90 100 110 120

Halley 1687-1691

SwedenSweden, 1754, 1754--1756,1756,
data sent by data sent by WargentinWargentin to to DeparcieuxDeparcieux

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

10 20 30 40 50 60 70 80 90 100 110 120

Halley 1687-1691
Sweden 1754-1756



The Geneva Association__________________________Etudes et Dossiers no. 335

4-8

SwitzerlandSwitzerland, 1876, 1876--18801880

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

10 20 30 40 50 60 70 80 90 100 110 120

Halley 1687-1691
Sweden 1754-1756
Switzerland 1876-1880

Japon, 1950Japon, 1950--19541954

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

10 20 30 40 50 60 70 80 90 100 110 120

Halley 1687-1691
Sweden 1754-1756
Switzerland 1876-1880
Japan 1950-1954



The Geneva Association__________________________Etudes et Dossiers no. 335

4-9

FriesFries (1980)(1980)

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

10 20 30 40 50 60 70 80 90 100 110 120

Halley 1687-1691
Sweden 1754-1756
Switzerland 1876-1880
Japan 1950-1954
Fries (1980)

JapanJapan 19801980--19841984

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

10 20 30 40 50 60 70 80 90 100 110 120

Halley 1687-1691
Sweden 1754-1756
Switzerland 1876-1880
Japan 1950-1954
Japan 1980-1984
Fries (1980)



The Geneva Association__________________________Etudes et Dossiers no. 335

4-10

JapanJapan 20002000--20042004

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

10 20 30 40 50 60 70 80 90 100 110 120

Halley 1687-1691
Sweden 1754-1756
Switzerland 1876-1880
Japan 1950-1954
Japan 1980-1984
Japan 2000-2004
Fries (1980)

0

1000

2000

3000

4000

5000

0 10 20 30 40 50 60 70 80 90 100 110 120

Age

d(
x)

 fu
nc

tio
n,

 li
fe

 ta
bl

e

1950-1954
1960-1964
1970-1974
1980-1984
1990-1994
2000-2004

0

1000

2000

3000

4000

5000

0 10 20 30 40 50 60 70 80 90 100 110 120

Age

d(
x)

 fu
nc

tio
n,

 li
fe

 ta
bl

e

1950-1954
1960-1964
1970-1974
1980-1984
1990-1994
2000-2004

Change in the distribution of ages at death for Change in the distribution of ages at death for 
women in Japan from 1950women in Japan from 1950--54 to 200054 to 2000--20042004

Cheung and Robine, 2007



The Geneva Association__________________________Etudes et Dossiers no. 335

4-11

0

1000

2000

3000

4000

5000

0 10 20 30 40 50 60 70 80 90 100 110 120

Age

d(
x)

 fu
nc

tio
n,

 li
fe

 ta
bl

e

1950-1954
1960-1964
1970-1974
1980-1984
1990-1994
2000-2004

0

1000

2000

3000

4000

5000

0 10 20 30 40 50 60 70 80 90 100 110 120

Age

d(
x)

 fu
nc

tio
n,

 li
fe

 ta
bl

e

1950-1954
1960-1964
1970-1974
1980-1984
1990-1994
2000-2004

Change in the distribution of ages at death for Change in the distribution of ages at death for 
women in Japan from 1950women in Japan from 1950--54 to 200054 to 2000--20042004

Cheung and Robine, 2007

Change in the modal length of life and in SDM+ Change in the modal length of life and in SDM+ 
for women in Japan from 1950for women in Japan from 1950--54 to 200054 to 2000--20042004

Cheung and Robine, 2007

70

80

90

100

1950-54

1955-59

1960-64

1965-69

1970-74

1975-79

1980-84

1985-89

1990-94

1995-99

2000-04

M
od

al
 a

ge
 a

t d
ea

th
 (y

ea
rs

)

5

6

7

8

9

SD
(M

+)
 (y

ea
rs

)

Mode
SD(M+)

Women



The Geneva Association__________________________Etudes et Dossiers no. 335

4-12

Thank you!

Increase in the Increase in the modal length of lifemodal length of life (M), since 1751:(M), since 1751:
a selection of 9 countriesa selection of 9 countries
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