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Improvement Rate

Which Improvement Rate is ,correct”?
Germany vs. Switzerland (male)
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“What Is the probability that mortality rates
projected under the medium cohort are off
by10%7?”

—>No consistent or widely accepted methodology
In answering this question

Previous projections are not great

- Government Actuaries’ Projection of 2004
male mortality rates for 55 year old In 1979 Is
1.26%, but actual ONS mortality rate is 0.64%.
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1999~2001 log incidence rate (Male) 1999~2001 log incidence rate (Female)

logarithm incidence rate/yr
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Investment risk will be (partially) borne by the policyholder
(unit-linked annuity)

No room left for additional margins to cover mortality deviations
Mortality guarantees to be linked to an external index

Insurance companies are not supposed to bear the trend risk but
individual deviations only
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Marketing Strategies
Re-insurance Capacity
Risk of Financial Solution



Marketing Strategies

Swiss Ref(reverse) mortality rate derivative
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The EIB/ BNP Paribas longevity bond:Annual Pay-off

Example based on hypothetical mortality data

Fixing date 2005 2006 2007
Mortality reference year 2003 2004 2005
Age of the cohort 65y 66y 67y
Annual mortality rate 1.50% 1.80% 2.10%
Annual survival rate 98.50% 98.20% 97.90%
Cumulative survival rate 98.50% 96.73% 94.70%
______________________________ [98.50% x 98.20%] _____[96.73% x 97 .90%)]
£1,000
£985 £967.3 £047 0
Fixed Bond Bond Bond
Annuity pay-off pay-off pay-off
Year 1 Year 2 Year 3

In the current interest rate environment, each £1,000 of Fixed Annuity equates to
approximately £11,000 of bond notional



Marketing Strategies (contl.)

Trading of Longevity Risk
» Reassurance Market
Reassurers: £2~5Bn per year

ex: Britannic £350M sale to Reassurer in 2004
ex: Royal London £1Bn sale to Prudential in 2004
—>Higher Cost for sale to Reassurer



Reinsurance Capacity

Talil risk

-> Difficulty In getting reinsurance cover for risk
over 25 years into the future

£ # 7 X 5 & 75 long-tail 2
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Reinsurance Capacity (contl.)

Reinsurers - how big Is their appetite

-> Future of longevity bonds dependent on
capacity of reinsurance market

->historically there have been few longevity
reinsurance deals
-> limitations on duration (25-year too long!)
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Risk of Financial Solutions

2PN E AR SR E R
115 b %
iR




0.9 1
i = Prici
5 08 &
S Actual
E :
e 0.6
2 05 -
": 0.5 Longevity risk:

8_ 0.4 4 #actual mortality < pricing
0 mortality

E[}.S'
0.2 1
0.7 7

DIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII Fr1 11111111l

13 5 7 91113151719 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51




Longevity risk transfer - Key stakeholders

' Life Companies
Pension Funds
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