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Retirement Benefit Programs:
Analysis and a Proposal for Hong Kong

Abstract

An analysis of the desirable qualities of retirement benefit programs in the light
of both economic theory and the practical experience of countries suggests that a
publicly administered, mandatory, and basic income-support program that is
fully funded for each age cohort will cause the least distortions and will provide
the most security to people facing a variable life span. Unlike most existing
schemes which follow more closely the pay-as-you-go model, our proposal
recommends a fully funded version under which the contribution formula carries
age-cohort-specific parameters. Contributions should rise with income while
benefits should be flat in order to achieve desired redistributive objectives and to
minimize distortions. An appendix provides numbers to illustrate how the aver-
age contribution rate varies with benefits, life expectancy, and other factors.

L. Introduction

Today practically all of the world’s industrialized countries have some
form of publicly administered income support program for the retired.'
Among developing countries, the central provident fund (CPF) is more
common.” Instead of providing a regular income to retirees, the CPF pays
out a lump sum to subscribers on their retirement. The prevalence of
public administered retirement benefit programs begs the question of
what is the rationality behind them. Three possible reasons — among
others — readily come to mind. The first is that these programs may
provide a better sense of security than private savings. The second is that
people’s conscience is more at ease knowing that their folks are covered
by a publicly administered retirement benefit programs. Finally, people
may believe that they would achieve a better risk-return ratio in compar-
ison with their private investments. In any case, surveys of public opin-
ion indicate that these programs are very popular among workers and



even among many employers. Thus a recent survey done in the U.S. has
concluded that the U.S. program “is popular and has been well-sup-
ported” and that “If participation were optional, about three-fourths of
the population would stay in the program” (Sherman, 1989, p.15). A
1989 survey conducted by the authors also shows that a vast majority of
labour organizations sampled favour a publicly administered retirement
benefit program® while no fewer than half of employer organizations
support the same.* There is little doubt that a well-designed program, one
that is not onerous to subscribers, employees, and taxpayers and yet
achieves the purpose of providing basic income security to retirees, will
be widely supported in Hong Kong.

We see two overriding reasons for introducing an income support
program for the elderly in Hong Kong:

(1) without such a program, current demographic trends suggest an
imminent surge in the number of retirees falling below the poverty
line, calling for more and more public money to relieve their plight.
This is both onerous to the future tax-payers and demoralising for
the poverty-stricken retirees who are seen as receiving handouts;

(2) if assistance to the retired poor is not automatic, great human
suffering will ensue for those who do not know assistance is avail-
able or who do not know how to get help.

In addition, potential retirees necessarily will have to face the uncer-
tainty of an unknown life span. They can never know how much savings
will be just adequate for their retirement needs. By the same token, a CPF
cannot eliminate this uncertainty for retirees. By its nature, a CPF repre-
sents only a form of forced savings. In contrast to an income support
program, it does not increase the opportunities open to a subscriber.
Assuming that employers and employees are both informed participants
in a competitive labour market, the requirement for employers to contrib-
ute toward a CPF does not really reduce the cost to employees over the
long run. Consequently, it is not apparent that a CPF can make employ-
ees better off over the long run. The only justification for a CPF — one
for which there is little empirical support — is that workers are short-
sighted and have to be forced into making adequate savings for their

retirement years. Table I shows that both labour organizations and em-
ployer organizations tend to favour an income support program over a
CPF.

Tablel
Opinion Labour Employer
Organizations  Organizations
Income Support Program Superior to CPF 23
CPF Superior to Income Support Program 19
Income Support Program Comparable to CPF 26

Source: 1989 Survey on Employee and Employer Organizations conducted by the
authors.

In the next section we will discuss the qualities that are desirable for
retirement benefit programs. Section Il will probe the program design
choices that are open to us. Finally Section IV will summarize the
favoured design based on the criteria enumerated and conclude the paper.

I1L. Desirable Qualities

The most important quality of income support programs for the elderly is
reliable protection. In a 1988 USA Today/CNN poll of American work-
ers between the ages 23 and 41, 59 per cent of the respondents said they
expected never to collect Social Security retirement benefits (Wall Street
Journal, Jan. 31, 1990). Although another survey (Sherman, 1989) seems
to indicate more confidence, “social security risk” — the risk of changes
in the rules of benefit payout in ways not favourable to retirces — is
recognized to be one of the major risks facing workers (Bodie, 1990). In
a like manner corporate pension plans are also subject to risks. Even
though laws may be enacted to require pension funds to be set aside from
other corporate funds, less than 1 per cent of the private plans in the U.S.
are audited each year. In the U.S. the Pension Benefit Guarantee Corpo-
ration (PBGC) is the federal entity that insures more than $800 billion in



private retirement assets for nearly 40 million U.S. workers and more
than 100,000 retirees. But the PBGC itself has been subject to tremen-
dous financial pressures lately, to the extent that its very survival seems
to be at risk without government injection of cash. Personal savings are
similarly subject to investment risks. Thus, the design of income support
programs must be such that it is financially sound over the long run and
can inspire trust. In order to inspire trust, the provisions of the program
should be stable. Surprises regarding benefits or contributions are gener-
ally undesirable.

Income support programs should also be adequate but not generous.
A public retirement benefit program that is too generous distorts choices
in at least two ways. It encourages early retirement and reduces labour
force participation (see below). It also distorts people’s intertemporal
choice. Some people may want to get more out of life while they are fit
and healthy. Thus the idea of a public retirement benefit program is to
enable retirees to live a “decent life.” What constitutes a “decent life”
would depend on social attitudes. A survey of financial requirements and
social attitudes could help define the required income support level.

“Adequacy” can have two alternative interpretations. It may refer to
an absolute living standard that is regarded as acceptable by society, or it
may refer to an “adequate income replacement ratio” for retirees. We
will argue that public income support programs should aim at providing
a common socially acceptable living standard. In order to avoid distort-
ing people’s choices, any mandatory contribution imposed on workers
should be as small as possible. Workers can always supplement the social
security benefits with private pensions, provident funds, or other savings
accumulated over the years. The size of the latter portion will vary with
people. The main objective of a public income support program for the
elderly is to provide an assurance that the socially acceptable standard of
post-retirement living can be maintained without infringing the right of
the individual to save more as he sees fit. To ensure an “adequate income
replacement ratio” for everyone as well as a minimum income for the
poorest retirees would require much greater public involvement. The
scope for distortion of choices would therefore also be much greater.

Still another desirable feature of income support programs is equity.
Generally, equity means different things to different people. Still, some

degree of income redistribution in favour of the poor is usually regarded
an important element of equity. In recent years, economists have noted
that income redistribution can be a “public good” giving rise to the
prospect of Pareto-efficient income redistribution. That is, income redis-
tribution could benefit everybody (Hochman & Rodgers, 1969). Particu-
larly in an affluent democratic society, equity is usually taken to mean
the allowance for, or even the requirement of, a certain degree of redistri-
bution, so that the poorest members of society receive transfers from the
better-off members. An arbitrary or an “excessive” redistribution® of
income in favour of the poor, however, is inconsistent with equity. If
those contributing for fewer years are entitled to the same benefits as
those contributing for more years this would constitute arbitrary redistri-
bution and therefore an instance of inequity. A retirement benefit pro-
gram should avoid such arbitrary redistribution. As well, it should allow
sufficient scope for society to choose a degree of redistribution in favour
of the poor as it sees fit.

Yet another desirable feature of income support programs is non-
distortion of the incentive to work. In the literature there is plenty of
evidence of existing pension plans having a significant impact on retire-
ment. According to Hurd and Boskin (1984), increases in Social Security
in the early 1970s were responsible for the fall in labour force participa-
tion in the U.S. during that period.” Similarly, a recent Organisation for
Economic Co-operation and Development (OECD) study has also docu-
mented the decline in older-worker participation rates from 1960 to 1985
(OECD, 1988a, pp.58-61). With an on-going labour shortage, it is im-
portant that any public income support program introduced in Hong
Kong should not aggravate the problem.

Finally, it is important that a public income support program should
not be excessively onerous to the public purse or to industry. If it should
lead to excessive financial commitment by the government, taxes would
have to be raised and that would hurt the economy — not because the
taxes are taken out of the economy, as most of them are in turn paid out
in the form of benefits, but because taxes are inherently distorting. If it
should lead to significantly higher cost for our employers, it will also hurt
Hong Kong’s competitiveness.



ITI. Design Choices

We shall focus on ten key design questions or aspects as follows:

(a) should we opt for public sector provision, private sector provision,
or a combination?

(b) should income support programs for the retired elderly be manda-
tory or not mandatory?

(c) should the plan involve redistributional objectives?

(d) should the plan involve inter-generational transfers?

(e) should the plan be “fully funded” or “pay-as-you-go”?

(f) should benefits be in the form of annuity or lump sum payment?

(g) should the plan be based on “defined benefit,” “defined contribu-
tion” or some other formula?

(h) what should the entitlement age be?
(i) what should the contribution formula be?

(G) how should the self-employed enroll in the program?

(a) and (b) : Recommendation: Public Provision of A Basic Plan

There are a number of advantages for the public sector to be involved in
income support programs. First, the involvement of the public sector,
whether financially or not, is the only way to ensure that everyone is
covered by some plans. To the extent that some people are not covered
by any plan, the risk exists that they will need government assistance in
the future, or that they will face great hardship.’ Public involvement may
be in the form of legislation requiring all citizens to be covered by some
plans, whether private or public; or in the form of supervision of private
plans; or in the form of guarantee for private plans; or still in the form of
provider. We shall argue that the public sector should serve as provider
of a basic plan, leaving the private sector plenty of room to provide
supplementary plans of various kinds.”

It has been noted in the literature that the private market for life
annuities is plagued by the problem of adverse selection. People with a
higher-than-average life expectancy have a higher propensity to sub-
scribe to these plans, pushing costs higher and putting the average indi-
vidual at a disadvantage. Benjamin Friedman and Mark Warshawsky
(1988) found private annuities are often priced unattractively for the
average individual. Government involvement in providing a mandatory,
basic plan removes this problem of adverse selection.

Relying entirely on the private sector to provide income support
programs is also dangerous in that the plethora of plans each one of
which is usually highly complex guarantees that supervision will be
difficult. Already in the U.S. the PBGC has come under increased finan-
cial pressure in recent years as the bankruptcy of firms with underfunded
pension plans has led to a dramatic increase in underwriting costs. If a
public plan is sound workers at least can have the assurance of some
basic income support. The presence of a public plan also provides econ-
omies of scale of supervision: we have the machinery of elected politi-
cians and numerous professional bodies to monitor the basic plan
closely. For small private plans supervision is necessarily uneven, posing
serious information costs for individuals who could face unpleasant
surprises on or when approaching retirement.

(¢) : Recommendation: Redistributive Provisions on the
Contributions Side Only

In general, public pension plans in industrialized countries are character-
ized by some redistributive provisions. Higher income workers make
larger contributions and collect higher benefits, but their extra benefits
are far from being commensurate with the higher contributions that they
make. As we have mentioned earlier, in an affluent society a certain
degree of income redistribution in favour of the poor is usually regarded
as desirable. This degree of redistribution can, of course, be achieved
outside of the income support programs that we have been discussing,
but it seems both natural and desirable that it be integrated with the
income support programs. “Integration” dispenses with the need to set up
another redistributive program which will necessarily involve transfer-



ring income from the better-to-do to the poorer members of the aged
population. In line with the earlier suggestion for the public pension to
provide only “basic” benefits, it is suggested that the redistributive fea-
tures be achieved by manipulating contributions only. This makes the
redistribution more visible and easier to quantify.

(d) and (e) : Recommendation: A Fully-funded Scheme without
Inter-generational Transfer

By definition a fully-funded scheme is one in which the benefits received
by retirees are fully covered by the contributions that they have made in
the past. It therefore will not involve any inter-generational transfer. To
opt for a fully-funded scheme is to opt for no inter-generational transfer.
Yet we have posed two separate questions because they reflect two
different concerns: stability and equity.

From the distribution (equity) point of view it will be desirable to
design incomes support programs which involve transfers from the fu-
ture generation to the current generation, if the future generation is
known to be better-off than the current generation. This is, however, by
no means certain. Although the past fifty years did witness a dramatic
rise in the standard of living of Hong Kong people, future changes in
living standards are subject to tremendous uncertainty,' even if for no
other reason than the transfer of sovereignty in 1997. A social security
program with built-in inter-generational transfer relies in part on the
future generation’s incomes for financing and thus will be subject to risks
of instability. This risk is compounded by any unforeseen demographic
change. Even demographic changes that are anticipated may call for
program revisions from time to time (Heller, 1989, p.151). This clearly
makes a strong case against pay-as-you-go schemes, under which current
benefits are paid for by current taxes. Changes in the number of tax-pay-
ers and the number of recipients of benefits will render the system
unstable."" As reliability of the program is crucial, we do not recommend
programs involving inter-generational transfers. ‘Pay-as-you-go”
schemes should be rejected in favour of “fully-funded” schemes.

The approach that we recommend is to set up a fully-funded scheme
for each age cohort of the population. At the introduction of the program,

the working population will be divided into different cohorts. For exam-
ple, those currently aged 16 to 25 will be referred to as cohort A; that
aged 26 to 35 will be referred to as cohort B; and the higher age
population will be referred to as cohort C (36 - 45), D (46 - 55), E (56 -
65), and F (66 and above) respectively. In the following year, a new
group of people will be aged 16, while cohorts A to F will all become one
year older. This new group will make a cohort with the label F°. The idea
is that since each age cohort has its unique age expectancy, a unique,
stable program can be designed for it. In particular, the total contribu-
tions collected during the working years can be worked out to cover the
expected payments for the same age cohort after it has retired. This
feature shelters the programs from possible instability due to longer life
expectancy of younger generations resulting from medical and techno-
logical advances. Under this arrangement, those aged higher when en-
rolling in the program will have fewer years of contributions and they
will have proportionately smaller benefits.'

(), (g) and (h) : Recommendation: An Age-Cohort-Specific
Benefit-Contribution Formula

To the extent that “reliable protection” of post-retirement standard of
living is regarded as important, the annuity form of benefits (pension)
must take precedence over the lump sum form of benefits (provident
fund). The lump sum form of benefits will expose retirees to the uncer-
tainty of longevity. Although individuals could buy annuities in the
market the problem of adverse selection as mentioned earlier means that
prices tend to be unfavourable to the average individual. Moreover, there
is no guarantee that everyone will buy annuities. In the event that retirees
exhaust their provident fund payout and other financial resources the
government may have to step in to provide assistance. This is both
harmful to the public purse and the self-image of individuals, who will
certainly have preferred entitlements to handouts.

Under traditional plans, the choice between “defined benefit” and
“defined contribution” must be made, and the worker is either exposed to
the risk of uncertain contributions or uncertain benefits. Because of the
“intra-generational self-sufficiency” feature in our proposal, this uncer-
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tainty can be reduced dramatically. Thus, we can® have both defined
contribution and defined benefit, with the residual risk taken up by
government. In general, the life expectancy for an age cohort is relatively
accurate. The size of that cohort and its economic characteristics are also
known. Then, given the average entitlement age, it is possible to estimate
the contribution formula required to achieve the stated benefits. While
the estimation is subject to some margin of error, the error should be
small and may be positive or negative, with the result that over the long
run any burden on the government is likely to be small.

Naturally, the entitlement age should rise with life expectancy so
that accumulated contributions will be adequate for covering the cost of
benefits. Given the life expectancy and contribution formula, a higher
entitlement age would allow higher benefits; while a lower entitlement
age would call for lower benefits. It is possible to allow some flexibility
in the age of retirement — by adjusting the pension payout such that
there is no expected advantage for early retirement for a worker and no
penalty for postponement of retirement. Thus workers are given the
option to retire early or later as they see fit. It is important, however, to
note that different cohorts may have different life expectancies. Thus
each cohort should be subject to its own contribution-benefit formula. In
particular, assuming that life expectancy rises over time, if contributions
are the same, someone retiring at age 65 from an earlier cohort will enjoy
higher benefits than someone retiring at the same age from a later cohort.

(i) : Recommendation: An Income-Redistributive Contribution
Formula

To the extent that everyone from the same age cohort retiring at the same
age is entitled to the same basic benefit, contributions should also be the
same if we do not allow for the income-redistribution objective. If
income-redistribution is desired, we recommend using the following
formula:
a+by+cy’

where a is the basic charge which all workers must pay,'* y is income in
excess of some income level Y1 but below Y2, while y’ is income in
excess of Y2. Thus low income people pay only $a per month. Middle
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income people pay a + b y while richer people paya+ b y + ¢ y’. In order
that income redistribution not be excessive ¢ should be smaller than b.
Notwithstanding a declining marginal contribution rate, such a scheme
still favours the poor and is in this sense “progressive.” This feature can
also be justified by reference to the better food and medical care avail-
able to the richer people, which tend to raise life-expectancy. Thus Aaron
(1977) found that the working of demographic forces has turned the U.S.
social security scheme into one favouring upper-income households. He
recommended a progressive payroll tax effectively raising ¢ above b.
That may be appropriate if benefits are positively related to contributions
as in the U.S.

(j): Recommendation: A Plan for the Self-Employed

We recommend that the self-employed pay $d per month per pension
where d is larger than a. It is difficult to monitor the incomes of the
self-employed. Imposition of a uniform charge $d (>$a) simplifies ad-
ministrative matters tremendously while preserving the objective of mild
income redistribution toward the low income, employed workers."

Conclusions

We have studied existing retirement benefit programs in a number of
countries and have found them unsatisfactory in a number of respects:

(1) they are inherently unstable, requiring adjustments either in the
contribution formula or benefits from time to time; we have recom-
mended an age-cohort-specific pension formula to restore stability;

(2) they tend to distort incentives, particularly the age of retirement; we
have recommended scaling down the pension scheme to provide for
basic needs only in order to minimize distortion; the retirement age
should also be neutral with respect to the present value of expected
benefits received;

(3) the provident fund type of retirement benefit program is most
distortionary of incentives and it fails to achieve either the objective
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of reducing longevity risk or the redistributive objective; it should
be rejected.

In summary, we recommend a mandatory, basic public pension plan
that is fully funded for each age cohort. To illustrate how this can be done
for a given age cohort with expected benefit years equal to n and ex-
pected contribution years equal to N, the required average contribution C
per year to support a benefit stream at B per year can be calculated using
the following formula, where r is the real interest rate and both C and B
are expressed in real terms:

N-1

B
2 C+)'= 21, Gy

If redistribution is required, we can use the formula

2 [aw+b2 y,,+62 )’-r] (1+l‘) 2 (1 r)/

=1

where w is the number of workers in the age cohort. From this formula,
of the three parameters a, b, and c, any one can be solved given values
assumed for the other two, provided we know the incomes of all the
participating workers. Admittedly, there is uncertainty over the growth
of incomes. A more conservative assumption about income growth than
what is eventually realized will lead to a surplus of revenues over
payments. A more optimistic assumption about income growth than what
is eventually realized will lead to a deficit. These budget imbalances,
howeyver, are much less serious than will occur under most of the existing
plans prevalent in today’s industrialized countries. Two alternative strat-
egies can be adopted. The first would have the government bear the
residual risk, taking over the profit when there is a surplus or “chipping
in” when there is a shortfall. The second would have the contribution
rates adjusted moderately as the cohort ages. Either approach, as well as
a combination of both approaches, should be acceptable, as the risks are
nowhere near those inherent in any of the existing programs that are
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subject to the risks of demographic changes.

Notes

1 See Social Security Programs Throughout the World. U.S. De-
partment of Health and Human Services, Washington, published
biennually.

For a survey, see John Dixon (1986).
69 in favour, 0 against, 9 neutral.

6 in favour, 2 against, 4 neutral.

wm A W

This is the ratio of post-retirement income to pre-retirement in-
come.

6  Judgments regarding what constitutes an excessive redistribution in
favour of the poor vary. But there is little disagreement that redistri-
bution will become excessive when pushed too far.

7  Hurd (1990) noted that the Hurd & Boskin (1984) estimates of the
effects of social security on retirement were higher than most of the
other estimates in the literature. Still, the direction of the impact is
not in dispute, and the risks for Hong Kong cannot be ignored.

8  According to Sheshinski and Weiss (1981), “Voluntary private
investment in annuities may be less than the socially desirable
amount if individuals expect public assistance or neglect the social
externality of their potential poverty.” (p.190)

9  The subject of guarantee for private pension plans is out of the
scope of this paper beyond the short discussion to follow.

10 Stiglitz (1988) made a similar argument for the U.S. (p.340).

11 According to OECD (1988a), “All public (pension) schemes nowa-
days operate more or less on a Pay-As-You-Go basis .... [A]lround
the year 2010, almost all OECD countries will be confronted with a
substantial increase in the ratio of aged to working population. ...
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[T]he old age dependency ratio for the OECD as a whole will more
than double between now and 2040, implying, ceteris paribus, a
doubling of the pension burden.” (pp.101-102)

12 Presumably they would have more personal savings accumulated
over the years to provide for their post-retirement needs.

13 Occasional moderate adjustments in contribution rates may be nec-
essary if the government does not take up the residual risk. See the
concluding section.

14 “a” could take the value of zero in the special case.

15 Japan has a similar system for the self-employed. For a discussion
of this scheme (“Kokumin Nenkin” or People’s Pension) as well as
the Employees’ Pension (“Kosei Nenkin”) see Noguchi (1983).
Since 1985 the flat-rate People’s Pension (also known as National
Pension Scheme) has been extended to salaried workers who in
addition are entitled to an eamings-related pension. See OECD
(1988a).
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Appendix 1

Summary of Survey Results

In support of a centrally administered program of social security for re-
tirees:

— half of employer-respondents (6 out of 12)

— 69 out of 78 labour-respondents

In support of tapping general revenue for financing towards a social se-
curity system:

— 9 of 12 employer-respondents

— 54 of 79 labour-respondents

In support of the prototype CPF scheme:
— 10 of 13 employer-respondents
— 64 of 73 labour-respondents

Find a public pension system equally or more attractive than the CPF:
— 7 of 14 employer-respondents
— 49 of 72 labour-respondents

Agree to postponing retirement to enable a public pension scheme to be
financially viable if people’s life expectancy increases:

— 7 of 9 employer-respondents

— 45 of 62 labour-respondents

Oppose increasing contribution to support scheme when life expec-
tancy increases:

— 4 out of 5 employer-respondents

— 37 out of 50 labour-respondents

Agree to pro-rata enjoyment of pensions benefits for retirees contribut-
ing for less than 40 years:

— 7 of 10 employer-respondents

— 44 of 63 labour-respondents

In favour of contribution ceilings:
— 7 of 11 employer-respondents
— 45 of 60 labour-respondents

In favour of social security for the self-employed along the line of a
pension scheme:

— 3 out of 10 employer-respondents

— 40 out of 70 labour-respondents

19
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Appendix 2

This appendix illustrates the relationship between average contribution
rates and benefits under alternative assumptions of interest rates and
income growth rates.

Let Z be the pension income in constant dollars;

Y, be the real income of the representative individual in year t;

p be the contribution rate required (the percentage of real income

that must be paid into the fund);

A be the average required (real) contribution per year per constant

dollar of pension benefit;

r be the rate of return to investment, assumed to be constant and is

also equal to the rate of discount;

¥: be the contribution of the representative individual in year t;

N be the total years of contribution;

n be the total years of benefits = expected post-retirement years.

In order that a pension scheme be actuarially fair, the terminal value
of actual contributions at the time of retirement for a typical worker must
equal the present value of all post-retirement benefits. This means

N-1 n
i 1
l}:.; YN-i (1+I‘) —z Z(1+r),-

=1

The terminal value of actual contributions can be rewritten

N-1
2 p Y (147)
=0
By definition it is also equal to

N-1

2 WAL )
=0
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N-1
3 AZ(+r)
e

Y Yo (140

=0

where A , the average required contribution per year per constant dollar
of pension benefit, is equal to

Assuming that r = 2 per cent, the A values for alternative values of
N and n are shown in Table 1. If r rises to 3 per cent, A declines
significantly, as shown in Table 2. Naturally, if returns to investment are
higher, contribution rates can be lower. These A values can serve as the
basis for a pension plan for the self-employed who contribute a fixed
amount per year.

Assuming the expected number of benefit years to be 20 and using
the 1986 mean income from by-census data as the base and further
assuming that the mean income rises in real terms by 1 per cent per year
while the rate of return on investment stands at 2 per cent, then the
contribution rate out of actual income (p) is shown in Table 3a for
alternative pension income levels. Table 3b presents the contribution
rates if the number of benefit years rises to 25.

If the rate of return on investment r is higher and stands at 3 per cent,
contribution rates will be lower (Table 4a and 4b).

According to the Tables, if the typical worker contributes for 45
years (from age 20 to age 65) and expects to live until 85 (20 years of
benefits), then the contribution rate would be about 8.7 per cent if the
monthly stipend stands at $2,000 (at 1986 prices) while the rate of return
on investment stands at 2 per cent per year. The contribution rate would
drop to about 6.0 per cent if the rate of return on investment rises to 3 per
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cent per year. As life expectancy is much lower than 85 the actual

required contribution rates should be much lower.
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