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The Need

o Soclal Security
e Health care — public and private

e Pension funds — defined benefit and
defined contribution

e Life insurers
* Financial products

 Work place practices @&

e |Industries and infrastructures

AAl IAA MWG
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The Vision

Whenever insights are required In respect
of mortality and trends in mortality, the
body of knowledge produced by the IAA
Mortality Working Group is sought for its
valued and authoritative coverage.

e

AAl IAA MWG
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Terms of Reference

 To monitor data collection efforts internationally and to facilitate continuous
improvement in the quality and extent of data collection.

 To coordinate the work done by different Sections and Committees of the IAA in
the area of mortality, especially when this involves cooperation with other
international bodies.

« To extend the body of knowledge of the international actuarial community in
respect of mortality through

- research;

- encouraging actuarial research;

- collection of research from both actuarial and non-actuarial sources;
- making research accessible to actuaries globally;

- presentations and papers at professional seminars, colloguia,

conferences etc.; and

- encouraging and co-ordinating other actuaries to produce &
presentations and papers at professional seminars, colloquia,
conferences etc. &%

AAl IAA MWG
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Areas of Investigation

Collection of global mortality tables
Data availabllity

Mortality trends

Uncertainty

Pandemics

13 and 14 May 2010 — SYDNEY

IAA
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Areas of Investigation (cont’d)

e Social and demographic stratification
* Analysis by cause of death

e Graduation techniques

* Mortality related financial products

e Soclety of Actuaries International
Experience Study

e

AAl IAA MWG
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Collection of global data bases

« SOA Table Manager
« Human Mortality Data Base (HMD)

e Continuous Mortality Investigation (CMlI)
Library

 World Health Organisation

e

AAl IAA MWG
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SoA Table Manager

Description « Some documentation

 Ultimate or select

« Subdivision by country and type
Strengths < Free

» Accessible
e Uniform format
Weakness ¢ Infrequent updating
* Does not utilise latest @&
technologies

AAl IAA MWG
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Human Mortality Data Base

Description « Population mortality for 37 countries

 Information provided: Number of births,
number of deaths, population size, gx, life
tables, life expectancy at birth

» Considerable background information also
provided

Strengths  Very detailed data control
« Comprehensive information provided
* High quality

Weakness » Relatively limited range of countries &
* Any weaknesses of official statistics are

duplicated AAI IAA MWG
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Human Mortality Data Base Countries

Country and data series Period Life Tables Country and data series Period Life Tables
Australia 1921-2007 Latvia 1959-2007
Austria 1947-2005 Lithuania 1959-2007
Belarus 1959-2007 Luxembourg 1960-2006
Belgium 1841-2006 Netherlands 1850-2006
Bulgaria 1947-2007 New Zealand 1948-2003
Canada 1921-2006 Norway 1846-2007
Chile 1992-2005 Poland 1958-2006
Czech Republic 1950-2008 Portugal 1940-2007
Denmark 1835-2007 Russia 1959-2008
Estonia 1959-2007 Slovakia 1950-2006
Finland 1878-2007 Slovenia 1983-2006
France 1816-2007 Spain 1908-2006
Germany 1956-2008 Sweden 1751-2007
Hungary 1950-2006 Switzerland 1876-2007
Iceland 1838-2007 Taiwan 1970-2008
Ireland 1950-2006 U.K. 1922-2006
Israel 1983-2007 U.S.A. 1933-2006
Italy 1872-2006 Ukraine 1959-2006
Japan 1947-2007

AAl IAA MWG
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Human Lifetable Database

o www.lifetable.de

« National population life tables published
officially

e Includes some countries that could not
be included in HMDB

 Include non-official tables produced by
researchers e

AAl IAA MWG
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Human Lifetable Database

Additional countries on HLDB

Afghanistan India Romania
Albania Iran Saudi Arabia
Algeria Iraq Singapore
Bahrain Jordan South Africa

Bangladesh Kuwait Sri Lanka

Brazil Lebanon Syria
China Malta United Arab Emirates

Costa Rica Mexico Uruguay
Egypt Oman Venezuela

Gaza Strip Panama West Bank
Greece Peru Yemen

Greenland Qatar

Hong Kong Republic of Korea

i

IAA

AAl IAA MWG
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Continuous Mortality Investigation
(CMI) Library

Description » Assured lives, annuitants, pensioners, income
protection

* Life offices and self-administered pension
schemes

» Mortality and monetary functions
* Flexibility according to users’ requirements
» Base rates and projections

Strengths * Very comprehensive set of tables and projection
» Continuous process of improvement and

innovation &

» Readily tailored to users’ needs
IAA

Weakness » UK centric AAL IAA MWG



5th Financial Services Forum 2 O /‘ O

Renovating the Financial System 13 and 14 M ay 2010 — SYDNEY

World Health Organisation

Description < Mortality statistics derived from annual
reported deaths in civil registration
systems

e Sub-divided by cause of death
Strengths » Wide range of countries covered

e Information provided on cause of death
Weakness < High variability in quality of data

« Many countries with no data available

e

AAl IAA MWG




5th Fmanmal Services For

ﬂ{

the Financial

A" -

Institute of Actuaries of Australia

3 and 14

4 May 2010 — SYDNEY

Lack of data is a global issue

Countries with no data

Afghanistan
Algeria

American Samoa
Andorra

Angola

Antarctica
Ascension |sland
Benin

Bhutan

Bolivia
Botswana
Bouvet 1sland

Burkina Faso

Burundi
Cambodia

Carn eroon

Cape verde

Central African Republic
Chad

Christrnas |sland

Cocos (keeling) | slands

Comoros
Congo
Congo, DRC
Cook |slands

Cote D'ivaire

Djibouti
East Timar
Equatarial Guinea
Eritrea

Ethiopia

Faroe Islands
French Polynesia

French Southern
Territories
Zabon

Gamhbia

Ghana

Sibraltar

Guarm

Guines
Guinea-hissau
Heard |sland and
hcDonald 1slands

Holy See (Watican City State)
Indonesia

Kenya

Korea, Democratic People's
Republic of

Lao People's Democratic
Republic

Lesotho

Liberia

Librya

Liechtenstein

hdac au

Madagascar

bzl ani

Ml i

Marshall [slands
hauritania

Wlany otte

Micronesia, Federated States of
Montenegro

Morocco

Wozarm higue

hly &N ar

M amihbia

Maura

M epal

Mew Caledonia

MNiger

Migeria

MiLe

M arfalk [sland

M arthern Mariana |slands
Pakistan

Palau

Falestinian Territary,
Jccupied

Fitcairm

Fwanda
Saint Helena

Samoa

Senegal

Sierra Leone
Solomon 1slands
Somalia

South Georgia £ South
Sandwich |slands

Sudan

Svalbard and Jan Mayen
Swaziland

Tanzania

Tibet

Timor-Leste
Togo
Tokelau
Tonga
Tunisia
Turkey
Tuwalu

Lganda

LInited Arab Emirates
LInited States Minor
Outlying 1slands
“anuata

Yietnam

Yirgin Islands, British
Wallis and Futuna
Westem Sahara
Zamhbia
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Two approaches to mortality
projections and uncertainty

e Spread Adjusted International Trend (SAINT)
— Use of multiple geographies to eliminate
“noise” in past short term mortality levels and
trends of a single country

* Distinguish between short term trend and
long term trend and combine both in the
model. Long term effects can include expert

opinion about future life expectancy. @E

IAA

AAl IAA MWG
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Short-term deviations from
long-term trend

» All countries appear to follow the same long-term trend
— But improvements occur at different times in the individual countries
— Variation in annual improvement rates differ between countries

 Separate analyses
— Diverging projections with non-overlapping confidence intervals
— Unreasonable variation in forecasting uncertainty

 inability of RW to distingush between short- and long-term
uncertainty

» Coherent mortality projections
— Model common long-term trend
— Allow country-specific short-term deviations from trend
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Comparison of ALT 2000-2002
with ALT 2005-2007

Mortality Improvement Rates ALT 2000-02 to ALT 2005-07

4.00%
2.00%
0.00% . . . . . . . . . . . . . . . . . . .
0-5 610 11-15 16-20 21-25 26%0--3135 36-40 41-45 4650 51-55 56-60 61-65 66-70 71-75 76-80 81-85 £#%0 91-95 96-100
: . ﬂan
= -2.00% -
E--
ol
-4.00% -
—o— Males Actual Improvement Rate
-6.00% —a— Female Actual Improvement Rate |+
-9 -~ 2000-02 25yr Impr (M)
---m--- 2000-02 25yr Impr (F)
-8.00%

Age Group
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Cohort population models
e Source Tony Leandro Barnett Waddington LLP

Caveat: Some data limitations — the following Is
about the technigues more than the results

Heat maps used to illustrate the cohort effect

O5 4%-6.0%
O4.8%-5.4%
O4 2% -4 8%
w3 6% -4 2%
W32 0%-3.6%
E2 4%-3.0%
0E1.8%-2.4%

01.2%-1.8%
m0.6%-1.2% &
m0.0%-0.6%
m-0.6%-0.0%
m-1.2%—0 6% IAA

-1 8% —1.2% AAl I1AA MWG
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Canada, p-spline fitting

Males Females
=8 . 9
TR 33 : 95
e o nmEail 92
- 89 TR 89
86 R RN FHER 86
83 . - 83
AENNEE 80 m m H - 80
- 77 ‘s u T
H 74 S=am= B E 74
_J,t 71 A-H '_'_q_:;_: F 71
T 63 68
H 65 H 65
62 e N A EEREEEEEEREE i C g2
i : 59 59
i Fbr - 56 - 56
H .IL 53 53
50 isu
G 47 H HHHH E 47
44 - 44
41 41
8 38
35 35
‘r=:|’__1. 32 32
HEHH 29 29
B 26 . 26
B 23 . 23
I “:"Jr'zn 2 i 20
2 2 BERER T HEF g E 2 2 2 B g g R 8 g 8832
2 2 2 2 2 2o Zoa &g g 2 2 2 2 =T 2 2 2 D g g

AAl IAA MWG



IAA MWG

AAl

FO0Z
000z
9661

98
95
9
89
86
83
20
77
74
71
68
65
62
59
56
53
50
a7
44
41
38
35
32
29
26
23
20

f

Ze6l
BBE1
FRGL
086l
2461
Zi6l

Iine
Females

8961

=
7
<
2
2
=
)
o

Fo6L

spl

0961

Forum
P

98
95
2
89
86
83

0

7
74

1

8

5

62

9

36
53
50
47

- 44
41
38

- 35
32
29
- 26
23
20

Fo0e

ICES

]
il

me EEEEER T _ T e 00de
9661

661

France,

Males

2861

| Serv

L
[
£
Lo SR

. raG1

_ . 0861
4 #w_ H 8.6l

Zi61

INEEE

;
win

ge==
s

8961
Fagl

INancila

0961

oth F




Forum

ICES

iInancial Servi

oth F

itting

Japan, p-spline f

Females

Males

Quc....n/_9530?418529530?“18529530
[= 2 = R = F R = = R = R R e O - =T - T R T T B T T =+ oMW
LIl [EEEENE
ket i
- : k|
= b I
. a_.l
L4 [
= C
T ! -
IS -3
o i T
1T A | 1
T
B I
-1 T
(NI
NN L.
I D =
T
| 1TE
I 5 =N
H 4 UL L i1
Tt Tt il e ey L |
NN
IEEE N}
1
e -
ATl
114 1T
= T T
LR TR
8529530?4185295307&“18529530
O On 0D 00 00 00 00 e e e D D O w uw uw = R s T v T o T o B o R W R ¥
m
_..|H|..T_. !
!
£l | 1 [
I ]
1 7]
)]
g = I 1
T i
NN I
TTNEENI it o)
¢ 1T
WS
Smme 1
et i ol
el L i
T T I
EEEL) =
1T T
- TR i
i = A
| TR
bt H s
— [ 1] | F. i 1)
— HES L B 0 = NN
i T =
[N | 1Y | EES=H. N
.LA&&WJ | (BEC=
| ()
KN
T

ooz
ooz
2661
2661
8861
PGl
0861
2/61
Zi61
8961
raGk
0861

FO0Z
000z
2661
2661
8861
ra6l
0861
/61
i
2961
roGk
0861

IAA MWG

AAl



IAA

IAA MWG

fitting

T e T T e e
L T =F]
CeRIEREESsmSEEEsag.

=
L

: s —_ -___ﬁm B
llinnﬂinﬂr _ _wl..

Ine

Females

g
<
®
]
=)
<
]
2
=
.-D

spl

Forum

ICES

Fo0z

- 11
66|

661

Russia, p-

| Serv
Males

261
E—l s

e 7 Al EnE——

-|t|rr. b 0861

2461
Zi61
8961

INancila

- post
L
aeroESEREREFEET

N pasr-

0961

5th F

AAl



5th Financial Services Forum 2 O 1 D

Renovating the Financial System “ & 13 and 14 May 2010 - SYDNEY




5th Fmanmal Serwces Forum Y /. O T O -

o -_ r .
\ 'l Institu

Social and demographic stratification

Trends in male period life expectancy at age, 1972-2005, England and Wales
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Mortality by cause of death

Overall mortality by major cause for males — England and Wales,
1911-2005 age-standardised
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SoA Internatlonal Experlence
Study

» Assists developing countries to produce
credible actuarial experience

 The SoA and the country actuaries jointly
share responsiblilities to successfully
complete a mortality and persistency study of
life iInsurance experience

« Also applicable to Social Security mortality

studies &
* No charge provided permission for @
combined results to be published. v



5th Financial Services Forum

<=eno

‘ating the Financial Sys

e—[ﬂ'

VA

Ins 13 and 14 May 2010 - SYDNEY

SoA International Experience

Countries studies

Countries Interested

Argentina
Caribbean
Estonia
Poland
Philippines
Vietham

Bangladesh
Botswana

Columbia

El Salvador

Ghana

India

Middle East countries
Nigeria

Tanzania

p

AAl IAA MWG
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Pandemics

 What Is a pandemic?
e Pandemics of the past

* Present day pandemics and the role of
WHO

 Implications of pandemics for insurance
business

+ Influenza A (HINI) @&

AAl IAA MWG
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Gender differences

Figure 8: Gender differentials in life expectancy at selected ages

Female life expectancy -
Male life expectancy

—Atage 0
—Atage 30
At age 65

8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00

1885 1895 1905 1915 1825 1935 1945 1966 19656 1975 1985 1995 2005

Source: Australian Life Tables 2005-2007
Australian Government Actuary
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Gender difference in animal mortality

(Presentation by Erik Alm, General Manager
Hannover Life Re Sweden)

Animal category Females mortality/male
mortality
Apes 66%
Small primates 109%
Carnivores 95%
Hoofstock 62%
Kangaroos 67%
Crocodiles 61%
Ratites (Emu, Rhea) 125%
Raptors (Eagle etc) 95%
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Reasons for gender differences

 Men’s behaviour is more risky
 Immune system weakened by level of testosterone
 Men are larger — uses up the metabolic system more quickly
 Men have only one X-chromosome
— Y is much smaller than X

 Females have reserve capacity in the extra X
chromosome

— Male birds have two chromosomes of the same type (Z-
chromosomes)

 Female birds have two different chromosomes (WZ2) &
 Compares the Ratites
IAA

AAl IAA MWG
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Contact Detalls

Martin Stevenson

Mercer (Australia) Pty Ltd
GPO Box 9946

Sydney NSW 2001
Australia

Tel: 61 2 8864 6818
Fax: 61 2 8915 1526

martin.stevenson@mercer.com
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