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Llntroduction
LNDCs

What is a NDC Pension Scheme?

PAY G Funding
DB | Classical social security | Classical employee benefit DB plan
DC | NDGCs Pension saving accounts

— NDCs attempt to reproduce the logic of a financial defined
contribution pension plan within a pay-as-you-go framework.
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L-NDCs

What is a NDC Pension Scheme?

The amount on
the notional ectan
account (K) 5 =

Notional rate
for pensioners,

25 30 35 40 45 50 55 60 65 70 75 80

Figure: Principle of NDCs
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LIntl'ctducticnn
LSurvi\/or Dividend

What is a the survivor dividend?

» In most NDC countries, when a death occurs prior to the
retirement age, the accumulated capital of the deceased
person is kept by the scheme.

» Sweden is the only country that distributes the accumulated
capital of the deceased person among the survivors of the
same birth cohort.

— Survivor Dividend (or inheritance gains)

[Boado-Penas and Vidal-Melia(2014)]
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L Survivor Dividend

How can we use the survivor dividend?

» Distribute it to the survivors, as in Sweden.

» Accumulate some financial reserves for other purposes.
— Can we use it to finance longevity improvements?
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L Survivor Dividend

Aim

To determine if the amount of the survivor dividend is sufficiently
large to cover the aggregate longevity risk faced by NDC pension
schemes.
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Llntroduction

L Lee-Carter Model

The Lee-Carter model

Infi(x,t) = Qx + Bkt + €x,1)
[Lee and Carter(1992)]

Assume mortality rates are observed up to year T:
Infix,741) = Gx+ BxhT41
= Infig )+ Bx (AT41 — AT)
= Infi, 1)+ BxY
More generally,
Ak _ N 5
%--3‘ Ins;itute | In My = In fx + ﬁx7
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L Model
LWithl:)ut the Survivor Dividend

Pension amount if the survivor dividend IS NOT distributed
[Boado-Penas and Vidal-Melid(2014)]

nd
Pnd _ K(XE+A7t)
(Xe+A7t) - a)\
Xe+A7g
with
P("X‘i tAY) = initial pension;
K&dt) = accumulated notional capital at time t

for an individual age x;

2 > (1 + /\) k
ay = Z Pa— * kPx
8 1
k=0 - g
= whole life annuity-due indexed at rate A,
RIS | and Faculty with a technical interest rate equal to g, o =
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L Model
L Without the Survivor Dividend

Expenditure if the survivor dividend IS NOT distributed

[o¢]
nd __ nd
L = Z P(xe+A+k,t) ’ I(xs+A+k,t)
k=0

)
d
= Z P(nXeJrA,t) ' I(xe—i—A,t) * kPx.+A
k=0

=
x5

N
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L With the Survivor Dividend

Pension amount if the survivor dividend IS distributed

nd
P - K(Xe—i—A,t) - K(Xe—i-A,t) + D(a>fe+A7t)
(xet+At) — A =

..A
Xe+A,g aXe+A,g
with
P(xe+Ar) = initial pension;
K(x,ry = accumulated notional capital at time t
for an individual age x;
éf = accumulated survivor dividend at time t and age x.
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L With the Survivor Dividend

Expenditure if the survivor dividend IS distributed

E, = ZP(errAJrk t) " lxet-Atk,t)

8\|

= Z PixetAt)  lxet At) * kPxet+A
k=0

x+A t)

— The difference between E; and Et”d represents the amount
saved by the scheme.

— Which longevity improvement can it finance?
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L With the Survivor Dividend

2 scenarios in 2 different settings

» No growth of salaries and no indexation of pensions

» Constant improvement in the survival rates, denoted a:
dx _ pnd o0 k
B = 'D(nxe+A,t) M) 2oko(1 + @) kPrta

» Mortality decrease according to the Lee-Carter model
— Determine ~y

» With growth of salaries and indexation of pensions
» Constant improvement in the survival rates
» Mortality decrease according to the Lee-Carter model
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LAppIications

Assumptions

v

Entry age = 25;

v

Retirement age = 65;
Contribution rate = 16%;
Last age in the mortality tables = 110;

v

v

v

Three mortality tables: Poland, Sweden and Latuvia.
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LApplicatiOns

No growth of salaries and no indexation of pensions
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Latvia Poland Sweden
Ep (in mill)) 1,324 1,395 1,598
E, (in mill) 1,610 1,642 1,710
Increase in Life Expectancy Ae, 3.65 312 1.42
Increase in survival probability @ 1.85% 1.53% 0.59%
Maximum mortality decrease 35.32% 31.86% 17.24%
Life expectancy after retirement 16.39 17.10 19.84
Negative interest rate & -1.81% -1.30% -0.58%
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LApplicationS

No growth of salaries and no indexation of pensions
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—Exact formula - -Approximation formula

Figure: Age-specific mortality decrease according to the Lee-Carter
model, Latvia
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LApplicationS

No growth of salaries and no indexation of pensions

Figure: Age-specific mortality decrease according to the Lee-Carter

model, Poland
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LApplicationS

No growth of salaries and no indexation of pensions
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~—Exact formula - -Approximation formula

Figure: Age-specific mortality decrease according to the Lee-Carter
model, Sweden

X
;sztii!;xj Institute !PE
@&Q‘. \ | and Faculty INVESTYENT

D, i
S22 | of Actuaries & PENSION




Longevity Risk in Notional Defined Contribution Pension Schemes: a Solution

LApplicatiOns

Retrospective analysis

Latvia Poland Sweden
EMY (in mill)) 1,324 1,395 1,598
EFO (ia mill) 1,217 1,279 1,453
Difference 5777 — £ (in mill) 107 116 145
Survivor dividend (in mill.), using 1980

310 290 203

tables: Dggs(ljm )
s £/~ B < Digty 7 Yes Yes Yes

Note: 7= 2009 for Poland and #= 2011 for Latvia and Sweden.
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LConclusion

Concluding remarks

If the survivor dividend is kept by the system, some reserves are
accumulated.

» These reserves can be used to finance some unexpected
mortality improvements;
» Latvia: 35.3%
» Poland: 31.9%
» Sweden: 17.2%
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LConclusion

Concluding remarks

» An increased salary growth and a reduced pension indexation
result in more important mortality improvements that a NDC
scheme can cover;

» The survivor dividend could have financed the mortality
improvements over the last 30 years, and even more.

» What about a minimum pension providing a minimum
standard of living for the pensioners?

» What about an automatic balancing mechanism to re-establish
the liquidity and/or the sustainability in pay-as-you-go pension
systems?
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Thank you for your attention!

Severine.Arnold@unil.ch
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