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1 Introduction

I have updated a very old article which was not created in LaTex.

As a general proposition most people don’t have a feel for either their life ex-
pectancy or how long ther savings will last in retirement. In this short article,
which is based upon real world asset managment and financial advice experience,
we look at the issues. This is not financial advice by the way.

The bottom line is this: the more money you have the better you are able to deal
with longevity and market risk - so save as much as you can. While growth assets
such as shares can assist you in generating wealth you cannot control markets.
The one thing you can control is your own discretionary expenditure (holidays,
eating out etc) and some realistic budgeting can help in making the money you
have last longer. I have seen cases where people living on an age pension and
paying commerical rent have actually saved a small amount of money in their late
80s or early 90s simply because they do not do much. In Australia in 2024 the
maximum rate of age pension for a single person is about AUD 30,000 which is a
small amount of money to live on after you pay rent. But even to generate AUD
30,000 a year you would need AUD 500,000 in assets at 6% pa to produce such
an income.. The is why in popular culture AUD 1,000,000 is so powerful because
that will generate twice the age pension income and, in principle, much more if
markets are growing.

Here are the 2020-22 Australian Life Tables:



Table 1- Australian Life Expectancy Tables 2020-22

Age Male Female Age Male Female
55 28.52 31.92 63 21.94 24.67
56 27.93 31.00 64 21.12 23.78
57 27.06 30.08 65 20.30 22.90
58 26.19 2917 66 19.48 22.02
59 25.32 28.26 67 18.68 21.15
60 24 .47 27.35 68 17.89 20.29
61 23.62 26.45 69 17.10 19.43
62 22.78 25.46 70 16.32 18.59

A male who retires at 65 has about a 51 % chance of living beyond their life
expectancy of 20.30 years which is an average for the group. They have around a
32 % chance of living to 90.

The full life tables can be accessed here: https://aga.gov.au/sites/aga.gov.au/
files/sites/aga.gov.au/files/publications/2024-12/australian-1life-tables-
2020-22_1.pdf

The asset management and financial advice industries in Australia (and other
jurisdictions) have for many years used deterministic models to communicate to
investors how long their money will last. These models are, of course, hopelessly
unrealistic because they do not reflect the stochastic reality of market returns. So
why use inaccurate models? If you talk to actuarially trained people in the indus-
try they will say things like: “The punters don’t understand stochastic models “,
which is true in my view. However, the average man in the street, including the
average actuary, does not understand the quantum mechanics behind MRI ma-
chines so ignorance of an underlying mechanism does not stop people from using
the mechanism. Marketers within asset managers don’t like stochastic models be-
cause they present an uncertain universe to investors with lots of ups and downs
and you have to talk about “expected values” which is a probabilistic concept
people do not understand. The other reason deterministic models are so prevalent
is that there are many people in the industry who have only basic Excel skills -
a stochastic model is beyond them. Having said all of this negative stuff about
deterministic models this article is actually based on one which is rooted in a real-
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ity that investors do understand even tbough they may not know it by name: the
annuity formula.

Let’s say you borrow L at effective annual interest rate i % from a bank and
you contract to pay n annual payments of R at the end of each of n years. The
actuaries have a succinct notation for this:
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This simple formula is the foundation of mortgage servitude. When you borrow
money from a bank for a home loan they use a calculator based on this formula
to work out you fortnightly or monthly reppayments for instance. I am keeping it
simple by having annual payments at the end of each year. Note that there is no
probabilistic dimension to this formula.

With that under your belt now suppose you have lent money (ie invested) in
a retirement fund which contracts to provide you with annual payments of R in
arrears based on an effective “interest” rate of i % per annum. The “interest” is
the investment return from your loan to the manager. Equation (1) applies to this
contract too since they are economically equivalent. Thus we can use equation (1)
to model how long our savings will last.

Table 2 show how long a retirement fund will last given a fixed annual draw-
down rate and fixed effective annual rate of return (“interest” rate ). You make the
further assumption that this earning rate is after all fees and taxes at fund level.
If the effective annual rate of return is greater than or equal to the drawdown rate
the fund can last in perpetuity, however, this is not realistic so the relevant parts
of the table are left blank.

It is to be noted that Table 2 is independent of the amount of money in the
fund - all that matters is the percentage of the fund drawn down each year. Each
cell of Table 2 is derived as follows. If d is the drawdown rate and L is the amount
invested in the retirement fund we want:
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Table 2 - How long will my savings last?

Effective earning 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
rate (pa)

Drawdown rate
(pa)

4% | 289 35.0 469

5% | 224 25,8 310 41.0

6% | 183 20.5 234 28.0 36.7

7% | 155 17.0 189 216 25.7 334

8% | 13.4 14.5| 169 17.7| 20.1 | 23.8 | 30.7

9% |11.8 127 13.7 150 16.6 189 222 28.5
10% |106 113 121 13.0 142 157 17.8 209 26.7
11% | 9.6 101 108 115 124 135 150 16.9 19.8 25.2
12% | 8.7 9.2 9.7 103 11.0 119 129 143 16.1 1838
13% | 8.0 8.4 8.9 9.4 10.0 10.6 114 124 13.7 154
14% | 7.4 7.8 8.2 86 |91 |96 |10.2 110 (119 131
15% | 6.9 e 7.5 79 |83 |88 |93 |99 (106 [115
16% | 6.5 6.7 7.0 73 |7.7 |81 |85 |90 (9.6 |103
17% | 6.1 6.3 6.6 68 |71 |75 |78 |83 (8.7 |93
18% | 5.7 5.9 6.2 64 67 70 73 76 8.0 85
19% | 5.4 5.6 5.8 60 63 65 68 71 74 78
20% | 5.2 5.3 5.5 57 59 61 64 66 69 73

Effective earning rates of 4 % or even 5 % sound low but if you look at invest-
ment returns interest on various debt issues back in the 18" century to modern
times they are actually quite realistic. People lived off 3 % British Consols in the
19%" century, indeed there are references in Jane Austen novels to such things. If
someone only has 200,000 in their retirement fund and they need 20,000 a year
to maintain thier lifestyle coupled with whatever government pension they have,
they will need a drawdown rate of 10 % per annum and if they are a 65 year old
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male with a life expectancy of 20.30 years Table 2 shows how long their money
will last relative to that life expectancy. If their fund is only producing a return
of 4 % the fund will run out in 14.2 years and it would take a return of 8 % to get
them to their life expectancy (which they may outlive).

With Table 2 one can indulge in pessimistic and optimistic scenarios based on
hypothetical returns and drawdown rates.

In the late 1980s both federal and state governments in Australia began closing
down their defined benefit pension schemes (under which the government, and
ultimately the taxpayer, bear the burden of longevity risk) because of their high
cost. Companies also closed down their defined benefit pensions to new employees
in the same period.
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