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Abstract

The existence of a relationship between the socio-economic status of an individual
and their mortality rates is often accepted but is difficult to measure. This study
analyses the relationship between an individual’s final salary pﬁor to retirement and
their mortality rates during retirement. A strong inverse relationship is found which is
consistent with previous studies in North America. Some of the implications of these
results for voluntary annuity markets and public pension policy are also discussed.
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1 Introduction

Most retirement income schemes around the world, whether they be national schemes,
occupational plans related to employment or personal pension ﬂlans, provide retirees
with a lifetime pension payable from the real (or notional) asset:s accumulated during
the individual’s working career. In many instances, these pensions are paid until the
death of the individual retiree or his/her spouse.

It is apparent that the total costs of these pensions is directly linkled to the longevity of
the pensioners. Yet, the life expectancy of all pensioners within a particular scheme
or group is not the same. Indeed, there is considerable evidenga that mortality rates
are linked to the socio-economic status of the individual, which may be measured, at
least in part, by occupation, wealth, lifetime income or educatﬂon, or a combination
thereof. Traditionally actuaries have used occupation as a factor in estimating life
insurance premiums but have not used any of these socio-economic factors in the
annuity market. This is partly due to the marketing difficulties that that such a
proposition would cause and, in many cases, the lack |of any valid data.
Notwithstanding these problems, the existence of a significant relationship between
these measurable parameters and post retirement mortality rates needs to be
considered in the pricing of personal annuities in a voluntary retail market.

The possible link between socio-economic status and mortality is also important in
both the design and equity considerations of national pension schemes as these
schemes have important redistributive functions within a society. Some writers (eg,
World Bank, 1994 and Atkinson, Creedy and Knox, 1996) have raised the issue of
intragenerational equity involved in national pension plans due to the links between an
individual’s lifetime income and their mortality. As a result, {t has been suggested
that the provision of a lifetime pension may introduce inequity iqto national retirement
income schemes as those with longer lifetimes receive pensjons that exceed the
accumulated value of their contributions at the expense of thos% who die earlier. Of
course, this result is not wrong or unfair if the scheme is developed on an insurance
basis where there will always be ‘winners and losers’ due to the pooling of the risks.
However, the real issue is whether an inbuilt or predictable bias is present which
favours a particular group of pensioners.

It should also be stressed that there are different issues within national and private
sector schemes. In national schemes, all individuals may be ¢ligible for a pension
which is paid from contributions and taxes received from a variety of sources. These
public arrangements reflect social and political decisions made within a particular
society at a particular time. However, even in these schemes,!it is feasible that the
presence of differential mortality may lead to financial redistribution through the
national pension arrangements that works in a manner contra}y to other principles
normally adopted by the society (for instance, significant re&ressivity may occur
whereas progressivity is often a feature of tax and social securitylsystems).

In contrast to national or universal plans, annuities in the retail Lector must be priced
to take into account all significant known factors. If this policy is not followed,
adverse selection will occur and the private sector market is iikely to become less
effective. In some cases, this may mean that annuity providells will, for very good



reasons, assume that selection will occur thereby making the annuity market less
attractive to potential investors.

In considering both national and personal arrangements, a fundamental question exists
as to the extent and significance of any relationship between a socio-economic factor
(say, income) and mortality. If, as is suggested above, lower income individuals have
an expected higher mortality rate (and hence lower life expectancy), then this factor
..needs to be considered in the design of public pension plans and in the determination
of annuity prices. Of course, it is also recognised that the existence of such a
relationship does not mean that there is an easy practical solution to the dilemma that
differential mortality may present.

The purpose of this paper is to test whether a significant relationship between income
and mortality exists within the Australian context and then to compare these results
with those previously published from other international studies. Section 2 discusses
the data and methodology adopted while Section 3 presents theI results and compares
them to other international studies. Section 4 analyses some of the consequences of
these results while Section 5 presents some conclusions.




2 The Data and Methodology

An investigation into the links between lifetime income and mortality after retirement
requires income data and mortality records for many individuals over many years.
Ideally, a longitudinal study would be conducted comparing lifetime income and post-
retirement mortality. However, such records are virtually impossible to obtain as they
would require detailed recording over a 50, 60 or 70 year period, Furthermore, within
the Australian context, most superannuation benefits are taken ih a lump sum form so
that even the mortality experience of pensioners is difficult t? obtain. With these
limitations in mind, this study has concentrated on the data available from one of the
largest pension schemes in the country, namely the Commonwealth Superannuation
Scheme, which is a pension scheme for federal public servants.

years of service for all individuals who retired prior to 30 June 1994. No
commutation of the employer funded pension is permitted thus eénabling each retiree’s
final salary to be calculated from the current indexed pension ahd the dates that each
individual joined and retired from the scheme. As noted above, it would be preferable
if the investigation was able to use lifetime income. However this measure is
unavailable and as a proxy for lifetime income, the individual’s final salary will be
used. Whilst this is not ideal, it represents an appropriate measure for those who have
had a reasonable career in the public service. In terms of the existing pensioners, the
majority are males who have been employed in the public setvice for at least two
decades. Hence, the level of final salary should provide a good indication of the level
of their lifetime earnings. It should also be noted that manipulation of the final salary
to improve the individual’s pension is unlikely to occur in the public sector.

This scheme provides a pension related to the member’s final }come and completed

The raw data for this study was provided by the Australian Government Actuary and
comprised records on Commonwealth Superannuation Scheme pensioners and
dependent (widowed) pensioners for the years ending 30 June #991, 1992, 1993 and
1994. (Invalid pensioners were excluded from the data.) Using t'he data fields relating
to the pensioner’s date of birth, indexed pension, date joined scheme, date exited
scheme and date of death (if relevant), a salary at retirement was able to be determined
for each pensioner and a mortality rate calculated for any age Ar income group. All
salaries were converted to 1994 dollars. Further details of the 1Jnethodology used for
calculating salaries are given in Appendix A.

Records of pensioners who had retired before the age of 55 were ignored as these
represented retrenchments where a choice of lump sum payment or pension was given.
Pensioners with a date of retirement before 30 June 1976 were also excluded as their
pensions were calculated using a different method. Data on widowed pensioners were
insufficient for an analysis of mortality to be carried out in respect of widows.

Table 1 summarises the number of records available for each year.




Table 1: The number of records available for the investigation

Year Males Females
1 July 1990 - 30 June 1991 24,626 5,674
1 July 1991 - 30 June 1992 25,886 6,106
1 July 1992 - 30 June 1993 27417 6,604
1 July 1993 - 30 June 1994 28,508 7,107
Total 106,437 25,491

To calculate the pensioner mortality rates for each age and income grouping, the
number of deaths together with the exposure for each group was calculated (as
outlined in Appendix A) and summed over the four years.

Pensioners with an observed annual salary at retirement of moyre than $60,000 were
grouped into one income band to obtain sufficient numbers of exposed lives and
expected deaths for the statistical analysis. Pensioners with an annual salary of less
than $20,000 were considered likely to have been contributing ko the superannuation
fund whilst employed in a part-time capacity such that their finhl salary was unlikely
to be a true indication of their total lifetime income. This: group was therefore
excluded from the analysis and this accounted for less than 2% of males and less than
5% of females. The number of records available for pensioners iaged 84 and over was
negligible and these pensioners were also excluded from the study.




3 The Results

3.1 Male Pensioners

Table 2 shows the total years of exposure (E) and the number of observed deaths (O)
for each age-income group and the resulting mortality rate '(Q). The number of
expected deaths (Exp) for each age-income grouping is also Eshown, based on the
experienced mortality rate for the particular age group as a whole.

As a check on the validity of the results, the calculated mortality rates for male
pensioners were compared with the corresponding mortality rates assumed for male
pensioners in the Public Sector and Commonwealth Superanndation Schemes in the
Australian Government Actuary’s report on long term costs using data to June 1993
(Duval, 1994). Although this data is only available for pensioners at quinquennial
ages, Table 3 shows that the mortality rates calculated in this study are very similar to
the Actuary’s assumptions. This result is not surprising as the Actuary is likely to
have based his assumptions, at least in part, on the Scheme’s experience.

Table 3: Comparison of male pensioner mortality rates:
The Actuary’s assumptions and this study’s rLsults

The Actuary’s Male pensioners
Age assumptions in this study
55 .004 .001
60 .007 .005
65 013 011
70 .023 022
75 041 .041
80 072 067

To test the hypothesis that mortality rates are equal at different income levels within a
particular age group the chi-square test statistic with 4 degrees of freedom was used.
There was very strong evidence to suggest that mortality rat?s were not equal at
different income levels in the age groups 60-64 years (p<[0.001), 65-69 years
(p<0.001), 70-74 years (p<0.001) and 75-79 years (p<0.001).I However, the chi-
square statistic was not significant (c=0.05) for the 55-59 and 80-84 age groups. This
lack of significance in these two groups is likely to be caused by different factors.
First, the younger age group represents early retirements only, sluch that this group is
likely to have its own characteristics. Second, there is a lack Oé data in the older age
group. In addition, Wilkins et al (1989) showed that the mortality disparities diminish
markedly after age 74 and it is possible that the lack of signific'ance in the older age
group is also reflecting a reducing income effect at older ages.

Figures 1a and 1b graph the observed mortality rates for the 4 age groups, where there
are significant results, and highlight the general direction of the’ relationship between
income and mortality rates.
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Figure 1a: Mortality rates and income
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The data suggests that for male pensioners between the ages of 60 and 80 mortality is
related to income with a trend towards lower mortality rates as income increases. This
can also be seen from an inspection of the age-specific standardised mortality ratios
(SMR) for each income group in Table 4. The standardised mortality ratio is the ratio
of observed to expected deaths multiplied by 100.

As a measure of relative mortality between income levels we may also calculate the
.ratio of the SMR for the lowest income group to the SMR fqr the highest income
group. As Table 4 shows, the SMR of the lowest income level i;s well over twice that
of the highest income level for male pensioners aged 55-64. Although this disparity in
death rates between high and low income earners is not as prot,ounced for the older
age groups the ratio of SMRs is always greater than one. As will be shown below,
these ratios have also been used in other international studies and therefore provide a
useful point of comparison.

Table 4. Age-specific standardised mortality ratios (SMR) by income level.

Age Group
Salary (1994 A$) 55-59 60-64 65-69 70-74 | 75-79 80-84
20,000-30,000 131 148 126 142 130 116
30,000-40,000 94 115 111 110 103 - 90
40,000-50,000 116 94 103 76 108 98
50,000-60,000 101 80 83 74 60 123
> 60,000 49 47 68 89 81 88

Ratio of SMR for
lowest: highest income 2.67 3.15 1.85 1.60 1.60 1.32

Ratio of SMR for
extreme values 2.67 3.15 1.85 1.92 2.17 1.32

3.2 International comparisons

The direction of these Australian results is also supported by other international
studies, including a United States national longitudinal mort !lity study conducted
under the auspices of the National Institutes of Health (Rogot, Sorlie, Johnson &
Schmitt, 1992). This 1979-1985 follow-up mortality study of 1.3 million persons
involving twelve census sample “cohorts” found that white males aged 55 or more
exhibited an inverse relationship of mortality level with income. The standardised
mortality ratio in the lowest income bracket was at least twice the standardised
mortality ratio in the highest income bracket for white men aged 55-64 years.

In Canada, a collaborative study by Health and Welfare Canada and Statistics Canada
(Wilkins, Adams & Brancker, 1989) was conducted based on a male residents of
Canada’s Census Metropolitan Areas in 1986. Census tracts within each Census



Metropolitan Area were assigned to one of five income quintiles according to the
proportion of residents with low total family income as determined by the national
low-income cut-off. The Canadian data showed that, for males aged 55 to 84, the
higher the percentage of poor in a quintile, the higher the death rate.

Figure 2 shows the ratio of the age specific SMR for the lowest income grouping to
the age specific SMR of the highest income group for each of these North American
- population studies as well as the Australian pensioner data for the same age groups.
The similarity of the ratios, particularly for ages 65-84, is rerklarkable, particularly
given the different approaches taken. These three studies also confirm the suggestion
that the income effect decreases with age.

Figure 2: Ratio of age specific SMRs - lowest to highest
income groups

........... —&— Australia (Pensioners)

-

~~~~~~~~ — #l — Canada

el o TN

e R ‘3; - - 4 --U.S.A. (Census Data)

A more directly comparable study with these Australian results is the investigation of
the mortality of non-disabled annuitants in the United States co[vered under the Civil
Service Retirement System (Virga, 1996). For the fiscal years 1988-1994, pensioners
were pooled into five-year age groupings for each of five indexed final salary levels.
Mortality rates were seen to decline significantly as the anjount of final salary
increased with the differential between the highest and lowest salary levels also
declining with increasing age. Figure 3 shows the ratio of the mortality rates of the
annuitants in the lowest salary band (less than $30,000 pa) with {he mortality rates for
those in the highest salary band (greater than $80,000 pa) and coI pares them with the
corresponding Australian age groups. The greater differential in mortality rates found
for Australian pensioners age 55 to 64 years may reflect the fact that the definition of
invalidity changed as at June 1990 thereby making it harder for %1 person to receive an
invalidity pension. Although it is conjectural, it is possible that this change had a
more significant impact on lower income earners who retired as normal pensioners in
the early 1990s and were therefore aged under 65 for the period under study.
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Figure 3. Pensioners only
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Other overseas studies have estimated the influence of weal?h or total assets on
mortality despite the difficulties involved in collecting comprehensive and accurate
wealth data over a sufficient length of time (Attanasio and Hoglnes, 1995; Menchik,
1993; Jianakoplos et al., 1989). Each of these studies has found that an inverse
relationship exists between wealth and mortality thereby confirming the trends found
in this Australian study.

Furthermore, the three studies discussed above suggest a similarity in the experience
in the three countries and a declining relationship between income and mortality rates
as age increases. This latter result may be considered to be a fo:j:] of a “select period”
after retirement such that the significance of differential mortality reduces as the
retiree ages.

These findings, which suggest that differential mortality amongst retirees is definitely
present but that its importance reduces over time, are important for both the pricing of
annuities in the private sector and for intragenerational equit)L in national pension
systems.

3.3 Female Pensioners

In this Australian study, the number of female pensioner records available were
considerably less than for male pensioners. Table 5 shows the experience and
suggests that no consistent trend was evident across inconie levels for female
pensioners. Indeed test statistics were insignificant at the 5% level for all age groups.

While the evidence from overseas (Rogot et al., 1992; Virga, 1996; Wilkins et al.,
1989) indicates that female mortality rates also vary inversely VL/ith income level, no
such relationship was discernible from this, albeit smaller, set of data. One possible
reason for the lack of a relationship between the level of income and rate of mortality
for females is that many of these female pensioners worked during a period where the
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level of household income and/or wealth may have been primatily determined by the
income earning capacity of the male member of the household. In addition, a
significant proportion of these women is likely to have been e ployed in a part-time
capacity for some of their working lives or have been out of the work force for a
number of years. Hence, it is suggested that household or total family income may be
better socio-economic indicators than the level of female income. It is also interesting
to note that in the most directly comparable international study (Virga, 1996), there
was evidence for differential mortality amongst female annuijtants. However the
evidence was not as strong as the male ratios shown in Figure 3 with the female ratios
for age groups 65-69 and 70-74 being 1.70 and 1.28 respectively whilst the
corresponding male ratios were 1.88 and 1.81.
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4. Some Consequences of Differential Mortality
4.1 Expectation of Life

One of the consequences of differential mortality is that there will be differing life expectancies for
individuals of the same age. The extent of these differences will determine the importance of
differential mortality for public pension policy and the retail annuity market.

Assuming a uniform distribution of deaths for each year, the expectation of life at age x may be
calculated as

e =05+ 5 (Lun/ly
n=1

To determine the effect of differential mortality on life expectancy, 'the expectation of life was
calculated for the following three groups of males pensioners in the study:

1. all male pensioners,
2. male pensioners with a final income between $20,000 and $30,000; and
3. male pensioners with a final income of over $60,000.

Since the data is limited for male pensioners over the age of 79, estimates of mortality rates at these
older ages were based on the assumed mortality rates used in the Goverhment Actuary’s Report. To
find the corresponding age-specific rates for the two income groups, the ratio of the particular
income group’s mortality rate for ages 70 to 79 years to the correspdnding figure for all income
groups was determined and averaged over the 10 year age span. This differential ratio was then
used at age 80 but reduced in a linear manner to become 1.0 at age 100. As a result of this process,
mortality rates were calculated for all ages over 80 for the two income groups with the adjustments
in the differential ratio allowing for the reducing effect of differential n‘lortality with increasing age,
which was mentioned earlier.

Figure 4 illustrates the different life expectancies for the total group and the two income groups. The
disparity in mortality rates of male pensioners from different income gréups means that, as shown in
Figure 1b, a 75 year old pensioner in the high income group has approximately the same risk of
dying as a pensioner aged 70 years from the low income group. Whilst the differences in life
expectancies at a particular age may not appear as large, they are significant for both annuity pricing
and public policy considerations. For example, based on this study, a |5 year old male with a final
salary of less than $30,000 has a life expectancy of 15.6 years whilst those with a final salary of
more than $60,000 could be expected to live 19.0 years.

In view of these differences in life expectancies, it is now appropriate to discuss their importance on
voluntary annuity markets and public pension policy.
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Figure 4:life expectancy of male pensioners by income
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4.2 The voluntary annuity market

A differential in life expectancies across income groups has significant implications for life
insurance companies offering annuity products in a voluntary private sector market. As is well
known, the pricing of any insurance product (including annuities) should take into account all
known factors which may influence the probability of a claim or, in the case of an annuity, the
individual’s life expectancy. Of course, it is also recognised that in gome cases the insurer must
ignore certain variables due to existing social custom or legislationr marketing pressure or the
difficulty in obtaining the relevant data from the insured. In terms of annuities for retirees, it may
be particularly difficult to obtain appropriate information that enable the insurer to estimate the
individual’s socio-economic status. Nevertheless, annuity providers should be aware of the
consequences of differential mortality.

To further illustrate these effects, the level income stream arising fromla life annuity with a present
value of $100,000 was calculated corresponding to the life expectancies experienced by all male
pensioners and by male pensioners in the highest and lowest income groups. An interest rate of 8%
per annum was assumed and expenses were ignored. Figure 5 shows the level of annual income for
this given purchase price for entry ages from 55 to 75. Itis interestiné to note that the calculated
income levels are comparable with the immediate annuities currently offered by Australian life
insurance companies. For example, a male aged 65 years can currently purchase for $100,000 a
level income (without any guarantee) of between $9,804 and $12,136 per annum (Rice Kachor,
1996). Yet, if the annuity purchasers are primarily high income eamérs, the more aggressive life
offices offering the higher income streams, may be exposing themselves to a significant long term
risk.

Within many existing retail annuity markets, the insurers assume that the expected mortality rates
are equivalent for all individuals of the same age and gender irrespecti\)e of their lifetime income or
accumulated wealth. However, based on this and other studies, it is elxtremely likely that lifetime
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income levels and/or wealth are an important factor in determining life expectancies. It is therefore
reasonable to expect that, on average, lifetime annuities will not be ‘an attractive investment for
individuals with lower incomes. On the other hand, higher incomE earners may find lifetime
annuities, where mortality rates may be based on some population average together with some
allowance for mortality improvement, to be a very attractive proposition. Of course, as was noted
above, the pricing of annuities by an individual’s lifetime income, final salary or accumulated
personal wealth would be an extremely difficult, if not impossible, task and could also have a
significant effect on the insurance company’s reputation. Nevertheless, without some allowance for
differential mortality in the pricing of annuities, it is reasonable to eg(pect that the purchasers of
annuities will suffer below average mortality and that life insurance companies must allow for this
adverse selection in their pricing processes.

Figure 5: Annual level lifetime income purchased for $100,000
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4.3 Public Pension Policy

There exists an enormous variety of designs within national pension plans around the world. In
some cases, a universal or means tested age pension is paid from genetal taxation revenue with no
direct link to an individual’s taxation payments. That is, the size of the pension is not related to the
individual’s earning history. In other cases, there is relationship between the individual’s pension
contributions during his/her lifetime and the size of the pension received. In some cases, a
regressive scale exists such that the first tier of contributions results i'p a higher pension payment
than subsequent contribution tiers. In other words, the “rate of return” received by the individual is
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higher for the band of contributions linked to lower incomes than for contributions related to higher
salaries. Such a scheme design is generally supported for reasons of intragenerational equity.

However, it is also important to consider the effects of differential mortality on the intragenerational
equity within public plans. If higher income earners have longer life[expectancies, then they will
receive, on average, the public pension for a longer period of time. The net effects will depend on
the actual design within the public program.

For instance, in a flat rate universal pension program, higher income earners will, on average,
receive the age pension for an additional period, perhaps up to five years longer than lower income
earners. The equity of this arrangement should not be considered' in isolation but should be
reviewed in the context of the total taxation system for income and other retirement products. For
instance, if higher income earners have paid considerably higher income taxes during their lifetime
and/or paid higher taxes on the retirement benefits arising from their superannuation or pension
plans, it could be argued that the end result is not as inequitable as it magr appear.

On the other hand, where the public pension is linked to lifetime earnings and/or contributions, a
different set of circumstances arises. In these cases, the higher income earner will be receiving a
public pension that is both larger and is likely to be paid for a longer period than the lower income
earner. Again, it is important to consider the intragenerational equity issues within the broader
context of taxation and Government support.

Equity within national pension plans cannot be defined precisely and will vary according to the
social and political decisions made by each community. Nevertheless, it is important to
acknowledge that the link between lifetime income and mortality is likely to be present in most
circumstances and therefore needs to be considered in the design of national schemes. It should also
be acknowledged that the strength of this link is unlikely to be constant over time or between
countries.

A related issue for a Government’s pension policy is linked to any legislation that may require the
retirement benefit arising from an occupational pension plan to be takeh, either wholly or to a very
large extent, as a lifetime pension. The likely outworkings of such a ﬁolicy are that through these
occupational pension plans there would be a significant subsidy from ;low income earners to high
income earners due to the differences in the expected longevity of each group. If such an outcome
is considered undesirable, the effects of differential mortality could be ameliorated by an alternative
pension arrangement. For instance, one way forward is for the individual’s pension to be paid from
an allocated or segregated account, possibly with appropriate minimym and maximum limits, to
ensure that the funds are preserved for a reasonable number of years. On early death, the remaining
assets could be passed on to the individual’s estate rather than be used to support other pensioners.
Of course, it is recognised that such an arrangement radically changes the nature of a group pension
plan but it is consistent withe recent developments in a number of countries and the growing
importance of individual responsibility and entitlements. Such a de\)elopment also removes any
intragenerational inequity that may arise due to differential mortality.
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5 Conclusions

There is considerable international evidence suggesting that socig-economic variables affect
mortality rates. In practice, this means that there exists an inverse re(iationship between mortality
rates and the level of lifetime earnings or wealth. However the strength of this relationship has
never previously been assessed amongst Australian retirees.

This study, using data from the Commonwealth Superannuation Scheme for public servants, shows
that there is a significant inverse relationship for male pensioners between the individual’s final
salary and their rate of mortality in retirement. The results also confirlm previous North American
studies and suggest that there is a similar relationship in the United States, Canada and Australia.

The strength of the relationship between an individual’s income and mortality has important
implications for the pricing of annuities in a voluntary private sector r|narket. It was noted that as
income or wealth is normally not used in annuity pricing, it may be expected that an element of
adverse selection will occur so that the mortality rates of annuitants will be considerably less than
the population average.

It was also suggested that the presence of differential mortality should bie an important consideration
in seeking intragenerational equity within national and occupational pension plans. The actual
implications for a particular country’s pension policy will depend on a number of factors including
the design features of public and occupational pension plans, the link btween the size of any public
pension and the level of lifetime contributions, the overall taxation structure, the strength of the
differential mortality and the social and political values adopted by the society. Hence, there will
not be one solution for all circumstances. The important consequence is that policy makers
recognise the existence of differential mortality and, as necessary, make the appropriate policy
decisions.
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APPENDIX A

The data set for each year included a pension scheme ID, the sex, date of birth and date of death aif
applicable) of the pensioner, the dates s/he joined and exited the pension scheme and the pension as
indexed on 1 July for that year based on the Consumer Price Index movement from the previous
March to March quarters.

To determine the total number of lives exposed to the risk of dying at each age, the age of each
pensioner on 1 July of each year in the four year period was recorded (age x) and the fraction of the
year in which the pensioner was age x and age x+1 calculated. The pensioner’s salary at retirement
was then determined, its equivalent value in 1994 A$ calculated and his/her death noted, if it had
occurred. The total number of lives exposed to the risk of dying at ea xh age (Ey) and the observed
number of deaths at age x were then summed over the four year period for each income range and
each age group.

Salaries at retirement were calculated from the indexed pension according to the following equation:
Indexed pension at 1 July = Salary x Benefit Multiple x Discount Fjactor x Indexation

where:

o the Benefit Multiple is determined by a set of accrual rates corresponding to the number of years
the pensioner has contributed to the pension scheme;

e the discount factors are awarded for early retirement; and

e salaries were incremented by the Consumer Price Index movements in subsequent years to obtain
a salary figure in 1994 dollars.
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