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How do different initial savings influence the stability of the payments?
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eNeREnalN  \\/e will show that

In pooled annuity funds

o wealth heterogeneity negatively affects the stability of income
payments

o rich (high initial capital) members benefit from pooling their funds
with poor (low initial capital)

o poor might be worse off in a larger heterogeneous pool than in a
smaller homogeneous one

o we need to check whether a group benefits from pooling

We assume an i.i.d. cohort (only interested in wealth heterogeneity;
fluctuations given by one process only)

We assume linear sharing rule (“by law") and payments to survivors only

We assume a cohort of 1000 members, a mortality distribution, and fixed
stability parameters (10% threshold, 90% certainty) to illustrate results
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Heterogeneity and income stability

Consider two groups
o 1st group poor (low capital)
o 2nd group rich (high capital)

Consider a pool of 0 to 1000 poor
members

Wealth heterogeneity in a pooled annuity fund



The Universi

MANCHESTER
1824
f M

Stable income in years

T T T T T
200 400 600 800 1000

number of rich members (reversed)

Thomas Bernhardt

Heterogeneity and income stability

Consider two groups
o 1st group poor (low capital)
o 2nd group rich (high capital)

Consider a pool of 1000 to O rich
members
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Heterogeneity and income stability
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SN Heterogeneity and income stability

Consider two groups

o wealth heterogeneity
negatively affects the stability
of income payments

o rich benefit from pooling their
funds with poor

o poor might be worse off in a
larger heterogeneous pool than
in a smaller homogeneous one
(yellow and red curve cross
the grey curve)
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Calculating income stability

Calculate the time t until unstable  Calculate the variance of the first

(linear sharing, survivor only) payment (requires i.i.d. cohort)
F(t) = Var(C;(1)) =
1 SO 82
a1/ o Rj 1P (1 — 1px) =5
1 +(1?E)2(¢ 1(7))2% o (S s)?
F mortality distribution fct. Cj(1) member j's 1st payment
€, 3 stability parameters kj investment related constant

® normal distribution function 1P survival rate

Nn e :
(s)7_, individual savings (s1)7_, individual savings

our setting actuarial fair annuity overlay fund
(by Donnelly, Guillén, Nielsen)
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Can we tell whether the poor benefit from pooling with the rich?

o Yes, we can look at the “implied number”, IN for short, (larger
means more stable)
noo_y2
IN _ (Zin:l 5’2)
D ie1Si

o The name comes from IN < n, i.e. bounded by the total number of
members, (with equality when all members have the same savings)
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Beneficial subgroups

Can we tell whether a group benefits from pooling their funds together?

o we need to maximise the implied number under all subgroups
Is the whole group the best subgroup = beneficial subgroup?

o we looked at three specific o We need to look at 2"
subgroups subgroups!
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Beneficial subgroups

Can we tell whether a group benefits from pooling their funds together?

o we need to maximise the implied number under all subgroups
Is the whole group the best subgroup = beneficial subgroup?

o we looked at three specific o look at groups with
subgroups increasingly higher savings

Thomas Bernhardt Wealth heterogeneity in a pooled annuity fund 5/8



A company wants to start a pool

The University of Manchester
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Suggests to introduce a contribution limit between £360k-680k
Whole stable for 19.7 years, beneficial one 21.6 (only 2 years more?)
o adding two years after 20 years is hard ( “reaching end of life table”)
o not just adding 2 years but increase stability for first 20 years
Excluded retirees can contribute the contribution limit (again beneficial)
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A company wants to start a pool

The Uni

The role of Collective
Defined Contribution
in decumulation

Pot value | Members Funny example (but the papers
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Setting up multi-employer pools

If the largest contribution to a pool is at most 2 times the smallest
contribution, then the pool is guaranteed to be beneficial

countries have savings limits (for
tax reasons), like £1000k

Stable income in years

pension not advisable when savings
too small
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o

individual pools are guaranteed to
be beneficial no matter who joins
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We have shown that

In pooled annuity funds
o wealth heterogeneity negatively affects the stability of income
o rich benefit from pooling their funds with poor
o poor might be worse off in a larger heterogeneous pool
o we need to check whether a group is beneficial
o we can use beneficial subgroups to decide on income brackets

Thank you very much!
Any questions or feedback? thomas.bernhardt@manchester.ac.uk
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