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Scale of opportunities:
people over 65
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Source: US Bureau of the Census
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Base income supportable calculated at 5%.
Income multiple = income supportable assuming extra investment return
resulting from equity investment of 1, 2, 3, 4 or 5% pa after charges, divided
by base income.  Mortality: PMA/PFA92 Year of Use 2001

Effect of investment growth on
supportable income: males
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Distribution of deaths by age now:
age 60 now
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Distribution of deaths by age now:
age 75 now

Table 5



0.0%

5.0%

10.0%

15.0%

20.0%

90 100 110 120

Male
Female

Mortality: PMA92/PFA92 Year of use 2001

© Watson Wyatt Partners 2000

Distribution of deaths by age now:
age 90 now

Table 6



0

2,000

4,000

6,000

8,000

10,000

12,000

60 65 70 75 80 85 90 95 100 105 110 115 120

Age

A
nn

ua
l i

nc
om

e 
(£

)

7% pa 0% pa

Method of calculation
Non-annuitised fund
Income each year defined as:
Fund value / annuity factor
Annuity factor calculated at
assumed investment return of 0%
or 7% pa (excluding expenses)
Investment return achieved equal
to 7% pa (excluding expenses)

Investment return assumed: (excl expenses)
Investment return achieved:   7% pa                        (excl expenses)

Mortality: PMA92 Year of use 2001
Initial fund £100,000     Male aged 60 at outset
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Progression of income:
spreading fund over future life expectation
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Progression of income:
annuitised versus non-annuitised fund
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Mortality drift:
uncertain future improvements
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Both charts show expected distribution of deaths for male aged 60 in 1992,

allowing for future improvements.  PMA92 represents the more recent estimate

Cross-subsidy operates across either distribution, and longevity
protection is largely retained even if mortality is reviewed

Drift in anticipated distribution
allowing for newer evidence
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Excess survivors:
PMA92 compared with PMA80
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% surviving: PMA80 % surviving: PMA92 % increase in survivors

Cost to annuity provider of not reviewing mortality relates to payments made to
those survivors who were not expected to live so long - the red zone
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Pt

where
At = annuity amount

Pt = unit price

Units per annuitant
at time t =
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Survival credits per survivor
St =

(Ut - At/Pt) * qx / (1-qx)

Units per survivor at time t+1
=

Ut - At/Pt + St

Units per survivor at time t+1
before survival credits

 =
Ut - At/Pt

Units recycled from deaths to survivors
via insurance mechanism
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Operation of an annuitised fund
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Initial max/min
income calc'd

Annuitant selects
income between
max and min to

next review

Payments deducted
according to

annuitant
requirements/survival

credits/investment
 returns added

Fund balance
determined at

review

Max/min income
to next review
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Flexible annuity review cycle
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Annuity at Review Time (At) =

where ax = cost of annuity purchase on current
market terms at review time, but permitting an
interest rate higher than that implied by current
annuity rates to allow for asset mix of units over
life expectancy of annuity

 Ut x Pt
    ax

Maximum income at review
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Units Unit Price Value

 £ £
Start of Year 10,000 10.00 100,000

Annuity Payments (975) (10,000)
Survival Bonus 295 3,000

Effect of Changes in Unit Price 4,860

End of Year 9,320 10.50 97,860

Target Income
for Next Year 10,000
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Lifetime income model:
benefit statement
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Equivalent additional fund growth
from mortality cross-subsidy 
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                             M                       F
                       % pa                 % pa

75 4.1 2.8

85 13.1 8.4

95 33.2 21.2

NB: Partial survival protection possible

Equivalent additional fund growth
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Communication of benefits:
income taken initially = income supportable at 7% pa

Income projections at assumed asset growth rates: 5%, 7%, 9% pa
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Communication of benefits
income taken initially = 1.1 x income supportable at 7% pa

Income projections at assumed asset growth rates: 5%, 7%, 9% pa
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Communication of benefits
income taken initially = 0.9 x income supportable at 7% pa

Income projections at assumed asset growth rates: 5%, 7%, 9% pa
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Income projections:
variable investment model
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Profit signature:
conventional annuity versus annuitised fund
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