13th Global Conference of Actuaries 2011

Longevity & the Implications for the
Insurance Industry

; e,
)

Institute of Rctuaries of India

Gavin R. Maistry, FSA, FSAS, CERA, CFA

Chief Actuary, Munich Re - Life Asia

ﬂ ECTION SANTE DE LAk
{44 HEALTH SECTION
‘ AN HS Singapore
Munich RE =

February 20 — 22, 2011



Global Risks Landscape 2011...

demographic challenges — especially aging, is high on the list...
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Longevity is a Key Emerging Risk...

CRO Forum recently issued a position paper...
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Figure 2.1 Emerging global demographic changes, showing age distribution of Azsia,
Europe and Morth America, 1850-2050
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¥
Development of Mortality in the 20th Century W'
with advances in medicine.. :E: 2
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UK Life Expectancy at Birth Y= | .
the trend is clear... 2 NS

Life Expectancy from Birth in ages
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Japan Population Projections ' .

rapid change in 100 years...

I From pyramid to kite 1

Japan's population by age group, m B Male Il Female .(‘ pr———
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Evolution of Old Age Care inthe UK U= | " .
driven by economic & demographic changes.... TR

Agricultural
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Demographic Trends from 2010 to 2050

changes around the world....

Elderly dependency ratio Demographic trends
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Longevity Risk Context in Asia...
one of the biggest challenges to the insurance industry...

Life Expectancy (vears)
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Population Aging in India ~
also likely to show rapid change....

Figure 2. Life expectancy in fndia is rising at a good pace
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Impact of Changing Demographics
on Products & Liabilities

Income annuity products will be in Flexible transtion
higher demand — evidence already in "
Japan & Korea

Care Products like medical products & Savings
LTC will be in greater demand as .
populations age & social structures
change

Other products targeted at the older el s
ages — secondary guarantee UL; Old-age
reverse mortgages; etc. Company lr '

_ _ provision
Decreased mortality can mean higher
morbidity — DI/CI/LTC

Also higher disabled life reserves e e Funeral

Pricing and Reserving — need modern Dengf
dealth Care @

mortality tables with trend factors... Risk
Contingem ~tiin

Liabilities duration will be extended - cover s s o
will there be available assets to match s (e
this? 2 0 60

ERM — need to understand deeply the Age
nature of longevity risk....
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Understanding the Nature of Longevity Risk

need to decompose the risk...

risk is mainly the error in estimating
future mortality — the TREND

affects all policies in force; the LLN
does NOT work; systemic & non-
diversifiable

to handle risks like longevity require
knowledge on hedging;
securitization; etc.

voluntary annuity schemes also have
self-selection

risk highlighted with new table — and
significant reserve strengthening

low interest rate environment also
highlights longevity risks

More sophisticated capital modelling
required...nested stochastic runs 0 1 2 3 45 6 7 8 9 10
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The Size of the LONGEVITY Problem...

it’s a potentially BIG problem...
Private Pension Liabilties Life Instrance Industry

Immediate annuity payments
DB Liabilities Annuity Resenves | Term Insurance Resenes Starting at age 65
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Risk Response
the basics..

Steer Mitigate or &
business Avoid Diversify Hedge

= Long-term risk = Product design: = Mortality risks = Suitable mortality
more threatening . rtfolio
_ Short term * Interest rate i
than short-term S
risks g » Longevity bonds
« Minimal * Investments
. or swaps
= Has to be guarantees profiting from
reflected in » Include increasing * Reinsurance
steering R longevity (e.q.
business margins and nursing homes)
« Bonus and flexible profit
incentive system participation
should be long- . :
term Optimal target

groups

Pensioner
Survival

I The
) | Staple Tnn
Risk el Actuarial Socliety

£,
.

o Pensioner Investment Risk

' Reinventing
Annuities
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Is Mortality a Natural Hedge for Longevity ?

a complex issue...

e mortality should be a natural
hedge for longevity

@ however, impacts may apply to
different age groups —
young vs. old

& may be some benefit in internal
capital models for offsets
between catastrophic mortality

risk (e.g. pandemics) & longevity
— a diversification play

@& diversification benefits also In
Solvency I
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Risk Factor Analysis
“Individualized” mortality rates...

Longevity Portfolio

Policy/Risk Factor Details
Scheme Details
Experence Analysis

Risk Factor Rating

Postcode Rating
Segregation of homogenous)

groupings

Income ! Pestcode

Amounts/Resernves Weighting

13th Global Conference of Actuaries 2011

Data Validation
&Checking

Postcode Rating

Experience Rating

Segregation of homogenous
groupings

Choosing an experience tahle

Lives & Amounts/Reserves
Analysis

200%

150%

l

Analysis of groups of 7200 people

Socio-Economic Differentials
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Mortality Basis
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Past Record on Projecting Longevity
underestimation of longevity to date...

Life Expectancy, male age 65

2050
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Longevity & Medical Advances -

key driver of improved life expectancy...
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Longewvity and mortality
Coronary heart disease: an area of medical prograss
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Longevity Risk Modelling

cause of death modelling — medical & actuarial input...

Mortality of typical male annuitant in payment portfolio
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Trend Heat Map == | "
captures experience of “Golden Cohorts’... S
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CoD Model captures cohort effect, but predicts reduced impact in future
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Mortality Improvement

Drivers of Mortality Improvements
what’s next — Regenerative Medicine; Slowing of Aging...

Sy, Retardation of Aging
o@ee;gpaﬁ‘coé Cancer
%Mﬂﬁw lm:mnﬂm Treatment Regenerative Medicine

Other L'fGSMe i
Smoking

Health Environment

Today Timeline into the Future

Source: RMS

Need to understand the economic difference between RISK (knowable
probabilities) vs. UNCERTAINTY (un knowable probabilities) .
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“Bio-demographic Paradigm" of Mortality

who will be proved right ??77?

(. AP
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.i\m z ’

% o

2

ICC Cricket World Cup

2011

Book: “The Quest for BOF”“,:‘E”df'”Q’
Immortality” Aging”
Age limit: 85 Age limit: 500
Long Off - LongOn- |
Jay Olshansky Aubrey De Grey
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Challenges to Actuaries
Emerging Risks...Daring Solutions

Evolution of the Actuarial Profession...

The Evolution of the Actuary | Emergence |Description Time to Emerge |
Actuary of the 1st kind 17th century |life insurance actuaries using deterministic methods

Actuary of the 2nd kind 20th century |casualty actuaries using probabilistic methods 250
Actuary of the 3rd kind 1980's  |investment actauries applying financial economics (Bihimann) 70
Actuary of the 4th kind current  |actuaries working in ERM (Embrechts) 25
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Source: Stephen P. D'Archy, CAS Presidential Address, 2005

Complexity Science

An introduction (and invitation) for actuaries

Prepared by T -
Alan Mills FSA ND [ 2
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Actuaries. Seeing beyond risk.
Health Care * Pensions * Insurance * Managing Risk
actuaries.ca

Canadian Institut
Institute of
Actuaries

The keys to understanding longevity risk lie in the

4 Actuaries

Risk is Opportunity®
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Interesting Readings
Emerging Risks...Daring Solutions

i Joe Klein: What the US. should do | Oscars:
RE_VOIUUOH Onmm:?{opcml:ﬂsanxir:lyn Fortraits of
111 g}'pt Muslin Brotherhood: What it wants | slar power
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Source: Time Magazine — 21 February 2011
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