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MODELLING OPTIMAL RETIREMENT DECISIONS IN AUSTRALIA
1. INTRODUCTION

At the time of retirement individuals in Australia are faced with a complex set of
inter-related decisions affecting future income provision. Recent Government policy
advocates the introduction of compulsory occupational superannuation savings and
wishes to encourage the provision of income, rather than lump sums, for the retirement
years. Apart from the means-tested age pension, these benefits are largely provided by
assets accumulated during the working years in the form of employer and employee paid
superannuation contributions, or savings of other kinds.

At the date of retirement a complex taxation structure is imposed on the
individual's accumulated assets, depending on how the individual disposes of them. The
tax levied at retirement depends on the source of the accumulated assets, their absolute
value and the proportion which is taken as a lump sum. The method of their dispersal also
affects the income tax liability of the individual during the retirement years and the
working of the means-tests which govern the age pension eligibility. Annuities which are
purchased using superannuation assets are not taxed in the same way as annuities
purchased by other savings, and a larger proportion is disregarded by the age pension
means-tests. The details of the current tax and benefit system are described in Atkinson,
Creedy and Knox (1994b).

In addition to the complexity imposed by the tax and benefit structure, subjective
values affect the priorities that an individual may wish to exercise at retirement. Optimal
behaviour for an individual may be defined by different criteria, for example in terms of
maximising gross post-retirement income, or net consumption in retirement. The
valuation criterion may or may not include the value of any estate remaining on the death
of a retiree.

Atkinson, Creedy and Knox (1994b) examined the retirement income experience
of individuals, representing a range of lifetime earnings percentiles, which arose from

specified decisions at retirement. The equity and progressivity of various alternative tax



and benefit structures have also been examined for a cohort on the assumption that all
individuals follow the same route; see Atkinson, Creedy and Knox (1994c, 1994d). For
example, each individual expends all assets on the purchase of an annuity, or a specified
proportion on annuity purchase and the remainder on consumption. The ensuing
retirement income experience of the cohort is compared for a range of decisions. It was
found that, in analysing progressivity, there was little to distinguish the results of
different imposed tax and benefit structures. The factors which significantly affected
equity and progressivity were the choice of route at retirement and, most importantly, the
mortality experience of the individuals. These analyses used the LITES (Lifetime,
Income, Taxation, Expenditure and Superannuation) model, described in Atkinson,
Creedy and Knox (1994a).

It would however be expected that individuals in a large cohort with widely
differing earnings histories would make diverse choices at the time of retirement. This
paper therefore makes use of a major modification to the LITES model which enables
each individual to tailor the personal retirement choice to give the optimal retirement
consumption stream, measured by a given criterion. The question of alternative retirement
ages is not addressed here. Each individual in a cohort may make one of 47 choices
regarding the disposal of accumulated assets at retirement. For each individual, the value
of each of these routes is calculated using one of five criteria, and the individual adopts
the strategy with the highest value. Hence, in terms of the specified criterion, each
individual optimises the retirement choice.

The aim of this paper is to examine the effect on equity and progressivity for a
cohort, allowing for optimal individual behaviour at retirement. The criteria involve a set
of utility functions based on the net consumption in the retirement years, with or without
regard to any remaining estate at the time of death. Section 2 describes the range of routes
available at the time of retirement and the five optimisation criteria. It examines the
numbers of individuals choosing each decision under each criterion, using two different
mortality assumptions. Section 3 presents the results of a cl;a;néé ‘i;l'tl-'l; ‘stn.n-:tu;e of
retirement income policy on the individually optimised behaviour. Section 4 compares the

implications for lifetime redistribution of assuming that all members of a cohort make the



same choice at retirement with those resulting from the assumption that individual
optimisation is exercised. Section S presents conclusions. Appendix 1 describes the

LITES model and the economic assumptions used in the simulations.

2. RETIREMENT DECISIONS
The Range of Routes Available

The simulation model follows the experience of cohorts of single males, who enter
the workforce at age 20 and retire at age 65. At the time of retirement each individual has
accumulated assets which may be classified in three ways. First, there is the sum of
superannuation contributions arising from employee contributions of 3% of gross
earnings throughout the working life. Secondly, there are accumulated employer
contributions, known as deducted contributions, of 9% of gross earnings in each year
plus all other investment income earned by the fund. These are treated in different ways
for tax purposes and are known as the undeducted benefit and the taxable benefit
respectively. Thirdly, each individual has accumulated savings at the rate of 5% of
disposable income in each year. These assets are disposed of at retirement, and the initial
disposal identifies amounts put to various uses thereafter.

Figure 1 is a flow diagram which describes the sequence and scope of the
decisions available for each individual at retirement. In view of the complexity involved,
it seems appropriate to refer to this set of decisions as a 'retirement maze'. The
superannuation assets may initially be used in a combination of two ways. They may be
used to purchase a lifetime annuity, or may be taken as a lump sum subject to lump sum
tax. The other savings, and any superannuation lump sum taken, may be used in one of
three ways. The LITES model allows for the after-tax cash amounts to be used to
purchase an annuity, to be deposited in an interest bearing bank account, or put to
immediate consumption. These three destinations are available in any combination.
source of the money which purchases them. This distinction governs the income tax rules
which apply to them, and also the treatment under the operation of the age pension means

tests. Annuities purchased by lump sum proceeds from the superannuation benefit are
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treated in the same way as annuities purchased from other savings; both are considered to
be purchased by after-tax money. The model allows for two basic methods of retirement
income provision, the money purchase method, and the defined benefit method. In the
former method, the proportion of the available amount used to purchase an annuity is
specified, and in the latter the level of income required is specified. Defined benefit levels
are described as a proportion of the average of the final three years' earnings before
retirement.

After the purchase of annuities from pre- or post-tax money, an amount may be
placed in an interest bearing bank account; the amount is specified as a proportion of the
money available. The account attracts taxable interest payments at a constant rate, and is
subject to annual drawings. The amount withdrawn at the end of each year is the balance
of the account divided by the number of years remaining to age 80; thus the account is
assumed to be extinguished at age 80. The final allocation at the time of retirement is to
consumption. All money remaining after the above provisions for income and investment
is spent immediately.

It is assumed that individuals do not know how long they will live. Itis therefore
possible that they will die leaving some money in the bank account; this provides a
bequest. Other individuals will exhaust the bank account before they die. Hence
bequests can exist in some cases, but they are not modelled as a deliberate decision of
individuals.

Given the complexity of the maze of choices, there are in principle infinitely many
routes which may be taken. In this paper a catalogue of 47 available routes through the
maze has been constructed. The routes over which each individual makes the optimal
choice are described in Tables 1 and 2. In Table 1, column 2 indicates the first call on the
use of pre-tax superannuation assets. The initials 'LS' signify that the superannuation
assets are taken entirely as a lump sum. Where this is given as 'A’ the superannuation
assets are used to provide an annuity to the defined level of income described in column
four. If the superannuation assets are insufficient to purchase an annuity to the required
level, then savings are drawn upon until the level is reached. Any balance of pre-tax

money is then taken as a lump sum, and added to other post-tax money. If there is



insufficient money to purchase the defined level of income, the individual buys as much

as possible, so that all assets are devoted to annuity purchase.

Routes 1 - 24: Defined Benefit Cases

TABLE 1.

Route no. Superannuation |Savings and post-] Defined benefit | % of Balance | % of Balance to
pre-tax tax destination % of Final to Bank consumption
destination Salary

1 A A 85 - 100
2 A A 75 - 100
3 A A 65 100 0
4 A A 65 50 50
5 A A 65 - 100
6 LS A 65 100 -
7 LS A 65 50 50
8 LS A 65 - 100
9 LS A 60 - 100
10 A A 50 100 -
11 A A 50 50 50
12 A A 50 - 100
13 LS A 50 100 -
14 LS A 50 50 50
15 LS A 50 - 100
16 LS A 45 - 100
17 A A 35 100 -
18 A A 35 50 50
19 A A 35 - 100
20 LS A 35 100 -
21 LS A 35 50 50
22 LS A 35 - 100
23 A A 25 - 100
24 A A 10 - 100




TABLE 2

Routes 25-47: Money Purchase Cases

Route no. % of % of Savings | % of Balance | % of Balance
Superannuation to| and post-tax to to Bank to consumption
annuity annuity
25 100 100 Nil balance Nil balance
26 100 0 100 0
27 100 0 50 50
28 100 0 0 100
29 50 50 100 0
30 50 50 50 50
31 50 50 0 100
32 50 0 100 0
33 50 0 50 50
34 50 0 0 100
35 LS 100 Nil balance | Nil balance
36 LS 85 100 0
37 LS 70 100 0
38 LS 70 50 50
39 LS 50 100 0
40 LS 50 50 50
41 LS 50 0 100
42 LS 0 100 0
43 LS 0 75 25
44 LS 0 50 50
45 LS 0 25 75
46 LS 0 10 90
47 LS 0 0 100




In Table 2, column 2 indicates the percentage of pre-tax superannuation assets
used to purchase an annuity. The balance of superannuation assets is taken as a lump
sum, and later pooled with any balance of the savings accumulation. If the superannuation
assets are converted entirely to a lump sum, as in routes 35-47 inclusive, then the post-tax
money is added to the savings accumulation and the stated percentage applied to the
purchase of an annuity. Thus route 35 specifies that all superannuation is taken as a lump
sum, and all the money then available is used to buy an annuity. Route 25 specifies that
all benefits are used to purchase annuities, but one annuity arises from pre-tax
superannuation assets while the other arises from post-tax savings and therefore involves
a different tax and age pension treatment.

The route with the highest value for the specified criterion is chosen by an
individual. The model operates a 'sieve' effect, whereby if there is more than one route
with the same value, the highest route number is preferred. The range available is

designed to be sensitive to changes in behaviour under varying conditions.

Individual Evaluation of Routes

There are many ways to evaluate the results of a given route. Since this paper is
concerned with the consequences of action at the time of retirement, the evaluation criteria
relate only to experience after that time. Any pre-retirement income or expenditure is
independent of the retirement choice, and is therefore ignored. The simulation of earnings
over the working life, along with the process used to allow for differential mortality (such
that those with relatively higher lifetime incomes live relatively longer, on average), are
described in the Appendix below. Results have been obtained for optimised behaviour
for each of five different evaluation criteria. The valuations are all based on present values
at the time of entry to the workforce.
each year of retirement. Individuals are assumed not to save from any disposable income
during retirement. The amount of net consumption in any year is the sum of income from

any purchased annuities, plus the age pension received, plus the amount taken from the



bank account, less the amount of income tax paid, allowing for the appropriate rebates
due. This amount is not the same, in general, as the net income in the year. Net income
includes the interest earned on the bank account, but does not include the capital amount
withdrawn from: it.

Some of the criteria used take into account the value of the bequest, if any. This is
the balance of the bank account at the time of death. Since the bank account is zero by age
80, the bequest is zero for any individual who survives this age.

Criterion 1 evaluates the present value of the stream of net consumption in
retirement plus the present value of the bequest, b. In calculating the present values,
consumption is assumed to occur uniformly throughout the year, and the bequest is
valued at the end of the year of death. If c(t) is the net consumption in year t, the working
life begins at age 20 when t=0, retirement begins at the end of year t=45, at age 65, death

occurs in year d and the interest rate is denoted by i, Criterion 1 is defined as follows.

d
Criterion 1 =  Yc(t) (1+1)t+05 + b (1+i)¢
t=46

The utility function used by Criterion 2 is the sum over the retirement years of the
present value of the logarithm of net retirement consumption plus the bequest. Criterion 3
is the same as Criterion 2 but with no allowance for the bequest. Criterion 4 is the sum of
the present values of net consumption raised to the power o, where the bequest is
included in the consumption amount in the last year of retirement. Criterion 5 is the same
as Criterion 4, but with no allowance for the bequest.

Thus :
d
Criterion 2 = t =z4(61 +)** 05 log c(t) + (1+i)d log(b)

d
Criterion 3= Y (1+i)* %3 log c(t)
t=46

5 o
Criterion 4 = T (14i)* 05 c(t)® + b(1+i)d
t=46

0y

2

3

C))



Criterion 5 = §(1+i)-‘+°-5 c(H®
t=46
Criteria 2 to S are alternative ways of allowing for decreasing marginal utility in
consumption. Such decreasing marginal utility implies that individuals prefer a more
stable consumption stream, other things being equal. Hence, it is less likely that

consuming all assets at retirement, and then living on the full age pension, will be

optimal. This implication is clearly shown in the following results.

imal choice of 1

The LITES model is used to simulate the lifetime experience of each of 3000
individuals. In each case the value of each criterion is evaluated for each of the 47 routes
through the maze, and the route giving the maximum value of the relevant criterion is
recorded. The simulation is repeated for the assumption of common mortality, such that
all individuals live for 14 years after retirement, and for differential mortality whereby the
relatively richer live, on average, relatively longer (and the expectation of life at retirement
for the median individuals is 14 years). The routes giving the maximum values for each
criterion are shown in Table 3. For example, the first column of the body of the table
shows the number of times each route gives the maximum value using criterion 1, when
differential mortality applies. The shaded areas of the table indicate those routes where,
by definition, there can be no bequest (though in other cases some individuals may not
leave a bequest, depending on their longevity).

Table 3 shows, not surprisingly, that the optimal route is sensitive to the criterion
used and whether or not there is differential mortality. It is necessary at this point to
stress that the evaluation of each route for each individual is ¢x post. That is, the criteria
refer to the consumption stream and bequest actually received by the individual over the
whole of the retirement period. Hence the 'optimal route' is the one that 'turned out' to be
the best in the end. - These results do not therefore directly indicate which routes are

optimal gx_ante, since it would be necessary to model explicitly the formation of

(5



expectations about the length of life. The two concepts coincide only if individuals know
at retirement how long they will live.

The effect of allowing for decreasing marginal utility of consumption, irrespective
of the form of the specification, is dramatic. With differential mortality and criterion 1,
route 47 is optimal for one third of the individuals, where all assets are converted to a
lump sum and consumed at retirement. With common mortality and criterion 1, almost
two thirds of individuals have route 24 as the optimal route, where an annuity of only
10% of final salary is purchased at retirement and all other assets are consumed. In
practice, such consumption may of course involve the purchase of durable goods which
provide a flow of consumption benefits, but this aspect is not modelled here. With
decreasing marginal utility (criteria 2 to 5), route 38 is optimal when there is common
mortality for almost one half of individuals. This route involves taking all superannuation
assets in a lump sum, and using 70% of the sum of the post-tax value and savings to
purchase an annuity, with the remainder divided between a bank account and
consumption. With differential mortality, there is a much wider spread of optimal routes.
Under all criteria, about half of the cohort has an optimal route that is a defined benefit
case, and approximately half has an optimal choice among the lump-sum money purchase

routes 35-47.
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TABLE 3. Optimal Routes (3000 individuals)

DIFFERENTIAL MORTALITY A COMMON MORTALITY

shaded areas have no bequest by definition



3. THE EFFECT OF POLICY CHANGES

The results of the previous section have shown that the superannuation taxation
and age pension system in Australia do not appear to provide a clear incentive for
individuals to purchase retirement income streams from their superannuation assets at
retirement. The optimal ex post decisions were found to be spread over a range of
choices, many of which involved taking superannuation assets in the form of a lump sum.
This section examines two policy structures as alternatives to the one currently operating.
For further discussion of these alternatives, and the rationale behind them, see Atkinson

Creedy and Knox (1994 c).

Alternative structures

The two alternative structures are referred to as Option A and Option B, and offer
progressively radical simplifications. The major characteristics of thé current scheme and
the alternatives are summarised in Table 4. Both alternatives involve a reduced level of
employer contribution, and a simplified rebate structure for employee's contributions.
These, and the other major differences in structure, represent elements of the current
debate on retirement incomes policy. Option A closely reflects an alternative structure
which has been suggested by the Institute of Actuaries of Australia (1994). Both options
provide a universal pension during retirement and a simplified taxation schedule for the
superannuation benefits. The low income earners rebate remains in place. Option A taxes
annuities in receipt as income in the same way regardless of their source. Option B exacts
all superannuation taxation at the time of retirement, and superannuation annuities in

payment are exempt from income tax.

12
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Results of optimal choices

The results of simulating the experience of 3000 individuals for the two options
are shown in Tables 5 and 6, for the assumptions of differential mortality and common
mortality respectively. It can be seen that these reforms have a dramatic effect on the
allocation of routes through the retirement maze. In particular, the optimal route ex post is
route 25 in many more cases, particularly for option B. This is the route that involves the
use of all superannuation and savings to purchase an annuity.

Under an assumption of differential mortality, one of the immediately striking
effects of Option A, and to a slightly lesser extent Option B, is the fact that routes
involving the use of lump sum are rarely optimal. Option B does not tax lump sums per
se, but does provide for tax exempt superannuation annuities. Both Options, through the
provision of the universal pension, avoid the clustering of optimal routes around margins
of the age pension income means test (routes 22-24 in particular).

About 40% of the cohort chooses route 25, irrespective of criterion of valuation as
opposed to about 10% under the current scheme. Route 25, the 100% annuity purchase
choice, is far more effectively targeted by Options A and B.

Table 6 presents the results based on a common mortality experience, and survival
of 14 years after retirement. The most popular route under the current scheme is route 38,
which takes all superannuation as a lump sum, uses 70% on annuity purchase and divides
the remainder between the bank investment and consumption. This choice is probably
driven by the income means test. Here the polarising effect is even more marked for
Option B with far more, between about 50 and 80%, selecting route 25 as optimal.
Option A, except for valuation criterion 1, results in route 25 being the most 'popular’
optimal route.

Importantly both Options A and B concentrate optimal choices in routes which
provide a high level of annuity. Generally the attraction of routes with high levels of

‘bank’ options have Little advantage.
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The primary result is simple. Both options are more effective at targeting
behaviour towards the choice of purchasing annuities under the various sets of
assumptions presented here.

However Option B also results in the high consumption route 47 being optimal for
markedly more individuals under certain conditions and valuation criterion.

None of the lump sum routes 36-41 is optimal for any of the 3000 individuals for
options A and B when there is differential mortality, and with common mortality routes
29-47 are optimal for very few individuals. Lump sum routes 6 to 9 and 13 to 16 are
optimal for many individuals in the current scheme, but for very few in options A and B.
Route 12, involving an annuity of one half of final salary, is much more frequent with
options A and B than with the current scheme. Those choosing lump sum routes 42-46
under the differential mortality assumption appear to do so because value is put on the
bequest arising from the bank account balance at death.

Given the stated government objective of encouraging the use of income streams

in retirement, the results suggest that these reforms are worthy of serious consideration.
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TABLE 5. Optimal Routes with Differential Mortality

QP'ﬁON A

Crit2

Cn

shaded areas have no bequest by definition
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TABLE 6. Optimal Routes with Common Mortality

OPTION A

OPTION B

Crit2

shaded ares have no bequest by definition
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4. LIFETIME REDISTRIBUTION

The previous two sections have examined optimal routes through the retirement
maze under the current Australian system and under two alternative systems. This section
turns to the question of lifetime redistribution. Previous analyses have concentrated on
examining alternative systems where all individuals are assumed to follow a common
route. This assumption is relaxed here. Redistribution and tax progressivity are
examined for the three tax structures on the assumption that each individual selects at
retirement the route which is ex post optimal, for each criterion. While this is a strong
assumption, it is useful to make comparisons with the case where all individuals take the
same route. Before reporting results, however, the measures reported are briefly

described in the following subsection.

The measures used

The present study compares progressivity and inequality based on present values
of lifetime income, using the Kakwani progressivity index, K, and the Gini measure of
inequality of net income, G. Other measures were calculated, but gave similar results and

are therefore not presented. If individuals are ranked in ascending order, the Gini

measure of pre-tax income, Gy, can be expressed in terms of the following covariance:

Gx = (2/x) Cov(x, F(x)) ©6)

Where F(x) is the distribution function, and X is the arithmetic mean; see Jenkins (1988).

The concentration index of net income, Cy is given by:

Cy = (2/y) Cov(y, F(x)) | )

The tax concentration index,' C;, may be obtained by substituting t for y and t(x) for y in

(6). Kakwani's measure, K, is the difference between the tax concentration index and the

Gini measure of x:
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K= Ct"‘Gx (8)

If two individuals have the same (present value of) gross lifetime income, the
requirement of horizontal equity would be that they also have the same net income.
Therefore, the re-ranking of individuals when moving from the distribution of x to that of
y measures horizontal inequity. The Atkinson-Plotnick index, P, measures this using:

_ Gy _ CY

P=G ©)

The effective total tax ratio, g, is the difference between the present values of
gross income and net consumption divided by the present value of gross income over all

individuals. The various measures are related by:

Thus the redistributive effect of the tax and transfer system, Gy, - Gy, is proportional to

its progressivity, K, less a term that depends on the extent of re-ranking; see Lambert
(1993). A change which increases tax progressivity need not necessarily reduce the Gini
inequality of net income. This approach assumes that the pre-tax distribution is not

affected by the tax system, and this assumption is made by the simulation model.

Simulation results

For comparison purposes, Tables 7 and 8 show, for differential mortality and
common mortality respectively, the implications of having each individual follow a
common route through the maze. Results are given for 5 alternative routes, representing
substantial differences in the type of choice. The income concept used is the present value
of lifetime consumption. Re-ranking only occurs to any significant extent when there is
an assumption of differential mortality. Generally, these results show that there is little

effect in the Gini inequality measures in moving from the current scheme to either of
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options A or B. There is a slight fall in the Kakwani progressivity measure, associated
with a slight rise in the tax ratio. Options A and B produce a more stable value for the
Kakwani measure over the range of routes, compared with the current scheme. The
current structure thus appears to have progressivity implications which are more sensitive
to route choice. However this effect is linked to the changes in the tax ratio which, under
the current scheme, is much lower for the high consumption route 47 than for the annuity
choice, route 25. The major difference between the results apply to the differences
between the routes selected, and whether or not differential mortality is assumed.
Although the reforms A and B involve major departures from the current system, they do
not appear, other things being equal, to involve significant changes in regressivity or
inequality in terms of lifetime consumption. They do seem more robust in éffect under
different route choices.

The optimal choice results, for each criterion and tax structure, are shown in
Tables 9 and 10 for differential mortality and common mortality respectively. For
comparison purposes, all measures are based on the same income concept, that is, the
present value of lifetime consumption. Again the Gini measures of inequality show little
difference between the tax structures, though it increases slightly in moving from the
current scheme to option A. Progressivity falls in moving from the current scheme to
option A, and then to B, but this is very small and may be associated with the
concommitant increase in the tax ratio.. The tax ratios are, as expected, slightly lower
when individuals follow optimal choices. The major result seems to continue to hold in
these more extensive comparisons; that is, the tax structure alternatives have little effect
on redistribution and the results are more sensitive to the assumption of differential

mortality.
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5. CONCLUSIONS

This paper presents results associated with the effects arising from individuals
optimising their retirement behaviour under various conditions. It is found that the
current structure of retirement incomes provision does not provide a clear incentive to
purchase annuities, under either an assumption of common mortality experience after
retirement, or differential mortality experience.

Further, it is shown that alternative schemes incorporating a universal pension
polarise optimal behaviour away from choices which provide low levels of income (or
none) driven by the means test. It is also shown that the current scheme has no clear
advantage over these alternatives in terms of equality or progressivity.

The behaviour which, with hindsight, proves most valuable to an individual
depends very largely on their accurate assessment of the number of years they survive
after retirement. In this respect other schemes providing a universal pension are more
successful in providing incentives to purchase annuities than the current one, and imply a
lesser degree of penalty to those whose mortality experience is higher, typically those

with lower lifetime earnings.

The University of Melbourne
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Appendix 1. THE LITES MODEL

The model is designed to calculate the costs and benefits associated with earnings,
direct and indirect levels of taxation, savings and superannuation, under a variety of
conditions. It enables examination of selected individuals or simulated cohorts, and
produces alternative measures of inequality and progressivity. For a full description see

Atkinson, Creedy and Knox (1994a).

Earnings profiles

Gross earnings in each year of working life are generated using a model of age-
earnings profiles in which earnings in age group t are lognormally distributed as
A(ut,og), where 1, and °t2 are respectively the mean and variance of the logarithms of
earnings. These two parameters are assumed to be quadratic and linear functions of t

respectively, so that :

Ho=p1+0(+gt-t2 (AD)

02 =67 o2t @

where g is the nominal growth rate of earnings which affects all age groups equally. The

five parameters |1, 0%,6,8 and 0"21 were estimated using data for Australian males; see
Creedy (1992), are p1 = 9.98064, 6 = 0.0385, 6 = 0.00086, 0% = 0.1817,
62 = 0.00575, g = 0.06.

Age at Death
Where differential mortality is assumed, the number of years the individual

survives after retirement, d, is obtained using the following formula:

d=T+Blogk (A3)
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where X is the individual's annual average real earnings, M is the geometric mean value

of the X's, d is the average number of years individuals in the general population survive

after retirement. The values used are: d = 14.6 and B = 8. Further details are given in

Atkinson, Creedy and Knox (1994a).

The major economic assumptions used in the simulation are as follows.

Tax on super fund investment income

Tax on savings fund investment income

Annual increase in AWOTE

Annual increase in income tax thresholds

Annual inflation rate

Gross annual investment rate of return on Super accumulation
Gross annual investment rate of return on Savings accumulation
Gross annual rate of return on Bank account during retirement
The purchase price of retirement annuities is

Annuities purchased escalate in payment at

7.5%
25%
6%
5.5%
5%
9%
7%
5%
12.5
5%
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