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ABSTRACT

Within the context of the private pension sysﬁeﬁ in Ontario, three
basic plah designsiftwoldefined benefit-plans; one based on cafeer—average
earnings and one on last five years' average earnings, and a moﬁey—purchase
plan) are exaﬁined under Varioué.economic assumptions»and vesting rules,
for employees'with different mobility characteristics and periods of
participa;ion in £hé labor force. The analysis is based on probabilistic
_ models‘designed'to‘characterize the ultiméte benefit to be derived by a
t&pical_employée (or, ex-post, by a group of similar employees) from his
or her.career;membership in pension plans. -The-énéuing_pension costs
are also médelled and computed by an adaﬁtatioﬁ of thé projected benefit-.
cdst method to lifetime pension benefits. The results obtained constitute
a detailed assessment Qf the basic plan types in use in Ontario, on
the one haﬁd, and of seﬁeral vesting rules being suggested in differenf
cifclés.as-mofé liberal alternétives to the current statutory miﬁimum.

provision of "45 and 10" on the other hand.




I. INTRODUCTION
Recent discussion of the priQate pension system in Ontario has centered
mostly around the possible consequences of inflation indexation, portability,
énd more liberal vesting rules than thoge brought about by thelPension
Benefit Act of 1965. Under this acf, all pensidn plans are required, as-
a minimum, to adopt the "45 and 10" rule which calls for full vesting after
10 years of service and attaiﬁed age 45. The act, which'waé followed by
its federal and provinéial countérparts in fiye other prévinces, has served as
a major impetus to the liberalization of vesting rules throughout Canada;
Evidently, further liberalization will generally increase pensioh’
benefits and costs. On tﬂe other hénd; some observers maintain that
moderate iﬁprovements will not substantially reduce the proportion of the
retired persons with little or.no pension income. It is also argued that
earlier vesting might prove to be ineffective for members of contributory

defined benefit plans whose own contributions may purchase most of the

‘benefits creditable to their younger years (see [5]). Discussion of these

and other issues in Ontario and elsewhere remain mainly speculative,; however.

Both actuarial and economic analyses of the impact of pensions on income

“distribution at retirement, capital accumulation, mobility of labdr, and

efficient allocation of labor have been mostly plan- (or firm-) oriented

without an ap?ropriate framework for integration throughout the working
lives of individuals..'

In this papér, we report on the applications of a mefhodology, recently
developed by the authors, to private pensions in Ontario. The overall
objective is to chafacterize, by way of a number of statistical measufes,
the ultimate benefit to be defived by a group of similar emplofees from
their career membership in pension plans, as a function of vesting rules,
termination rates, periods of employment, typeé of plan, and economic

assumptions. A more specific objective is to provide a comprehensive




assessment of the basic plan types in use in Oﬁtafio on the odre hand, ahd
various fiore liberal vesting rules being Suggested in different eéircles as
replacements for the rule "45 and 10" on thé other hand. ¥For éxamiple; What
are the relative virtues and.limitations of career average plans, findl
earnings plans, and money purchase plans from the viewpoints 6f the

three ecomnomic agents involved in the pension system (i.e., employees,
employéts, and governments)? What are thé incremerntal benefits té wotkers
and ¢osts to employers and the economy associated with a given liberalization
in vesting rules? Kow would these éosts and benefits vary with terminatioen
rates, periods of employment, and altérnative ages of retifement? What are

the .degrees of sensitivity of different plan &ypes and vesting rules to

rates of termination and periods of employment? What are the income distribu~

tive effeets of different vesting rules--Afe Some rules fioré equitable than
othets in terms 6f the distribution ameilg the retired poptilation of the
"perision wealth"? What is the impact of inflation on benefits and costs,
‘espeeidily in reldtion to differeiit plan Eypeé?

In what follows, we provide anéwers to these and similgr Ques;ions in
the context of the private pension policy in Ontario. In Section 2, we
outline the methodology. Section 3 is devoted to the scope of applications
and. data used. The results are pfééeﬁﬁéd and diséussed in Section 4,

followed by conclusions in Seection 5.



II. METHODOLOGYl

Pension plans may be divided into two broad categories: 1) defined

benefit plans and 2) defined contribution plans. A defined benefit plan

may in turn be a unit benefit plan under which pension benefits are determined .

with reference to the remuneration of an employee for each year or for a

selected number of years of service, or a flat benefit plan under which
pension benefits are expressed either as a fixed amount in respect of each

year of employment or a fixed periodic amount.. The most common version of

a defined contribution plan is the money phréhase plan under which pension

benefits are determined upon the. retirement of an employee by the accumulated

amount of past contributions. Defined benefit plans may be contributory

(i.e., both emﬁloyees and the employef céntribute) or noncontributory
(i.e., oniy the employer contributeé);'most money purchase plans are
contributory.

In almost all defined benefit plans and in some defined contribution
plans, a terminating employee is enfitle& to pension benefits at retirement
if (15‘he or she is of a prescribed minimﬁm age at the time of tgrmination

‘(fhe age requirement) and/or (2) he or she has completed a prescribed‘minimum

_number of years of service with the organization (the service requirement).-
- \ .

These requirements are called vesting rules (standards or provisionms); if

they are met, the pension is vested in the employee, contributions are

"locked-in,"

and the employee collects benefits from it upon retirement even
if he or she never again works for the organization involved. 1If termination

occurs before vesting, the employee is entitled only to a return of his or

her contributions with some interest.

lParts of this section are technical in nature. Readers interested primarily
in results could proceed to Section 3, after the first two paragraphs, without
loss of continuity.




An important proxy measure for pension benefits at retirement is the

length of qualifying service (i.e., a length of setrvice that cualifies or is

"dréditable" under the vesting rules in effect). Given the étructural
features of a specific éension plan and the rates of termination applicable
to plan mémbers, qualifying service.in the plan can be characterized without
much difficulty. Such an exercise would not be very uséful, however, as a
basis for the discﬁssion of various policy issues reiated to lifetime
pension benefits. The relevant measure is fhe cumulative qualifying service
‘accruing from a career membership iﬁ pension plans.‘ Important determinants
‘of this'measure, in turn, would be the length of the working life, periods
of employment, termination rates, vesting rules, pension plan coverage, and
pbrtaBili;y (or transferability).

Siﬁce the employment termination process is a random process, qualifying
service in a given plan as well as career qualifying service can be fully
characterized only through probabilistic models. To illustrate the general
structure of the basic model used in the following applications, let hn(i)
denote the 1enéth of qﬁalifying service ﬁnder a given veéting rule for an
employee who ferminates an employment of length i at working age n. For

example, under the rule of full vesting after 10 years of service, we have
i ifi> 10

n,.
ho(1) 0 if i < 10

and, under the rule "45 and 10", we have

n i if 1 > 10 and n > 45-a
h (i)

0 otherwise

where a is the age at entry. Next, let pn(i) be the probability that an
employment of duration i years at working age n will continue for at least

one additional year. Note that pn(i) are compleménts of .select termination
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-where k is the benefit level (usually 1% to 2%), Wy is the wage at working

rates. If we now denote by Wn(i,j) the probability that the current
employment at working age n is of 1 years length and that j years have been

vested in previous employments, we can write

Wi, 1) = W1, 9) pP L (a-1), i=2,3,...,n, 3=0,1,...,n
: - ~1,, -1,... .
W13 = I WL, ) 1MW, 3%0,0,0.,n.

These relations determine the probabilities Wn(i,j) recursively, which.in
turn can be used to compute the distribution QN(j) of career qualifying
service at working (or retirement) age N by:

N ¥ N N |

Q (3 = I W (,3-h (1), §=0,1,...,N.

Under the abstractioﬁ>that the pension is wage indexed'(i.e., accrued
at the same rate as the rate of growth of the average wage) qualifying
service at retirement can be regarded as pension benefits expressed as a

fraction of the wage at retirement. This assumption does not hold in practice,

however, and the above model should be converted to that of pension benefits.

This conversion is trivial in flat.bgnefit plans. It can also be carried out
for unit benefit and money purchase pians by app;opriately modifying the
function h™(i) so as to transform the lengths of qualifying service to
pension benefits, taking into account benefit formulas, benefit levels,
wage profiles, and wage growth rates. .

-In unit benefit plans, for example, pension benefit§ accruing from an
employment of length i years that terminates at working age n can be
expressed as |

n N N,y
hw’k(l) = k.h (1).f(wn_i+l, V400 ...,wn)

age j, and f is a function that establishes the way in which career wages




are taken into account. In career-average—earnings plans

f(w ves F wn)/i and in final-wage

' = W L, Fw L.+
n-i+1’ Wn—i+2’ ’ Wn) (Wn—1+1 _ Woa—it+2

plans f(w ) = Wn; with several other posSibilities and

n~it+l’ Wn—i+2’ sres Vg
practices existing in between these éxtremes. The wages involved may be taken
as unindexed relative wages cqpputed from'wh = (1+g)n~N, cuch that Wﬁ=l, where
g i; the growth rate of the aﬁerage wage and N is the age of retirement.
Or, these can be computed from W, =v(l+g)g_N(l+r)N—n, as the value at time N
of the relative wage paid at time n if it were indexed by the inflation rate
r from time n to time N. Wage profiles reflecting wage differences in
different ages can also be incorporated.
If wé replace the function h™(i) in the expressions presented above in
relation to qualifying service by hg’k(i), we arrive at a framework for
modelling pension benefits at retirement as a percentage of the wage in the
year preceding retiremént. - This framework représents the theoretical basis
for the benefit and cost models to be used in the applications thgprQ;;Qy, e

PR St

Certain aspects' of the methodology are covered in more detail in' [1].
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III. DATA AND SCOPE

The study was undertaken in three interrelated phases;' pensionable
service, pension benefits, and pension costs. In each phase a large number
of scenarios Qere constructed and investigated,‘with the results obtained
in one phase being used for the design éf the following phase. Scenarios
were constructed through different plan types, rates of termination, periods

of employment, vesting rules, and economic assumptions.

Plan Types

Three different plan designs were considered: a defined benefit plan.

based on career-average wages and 1% benefit level (abbreviated CA), a

-defined benefit plan based on last—five—yeafs' average wages ana‘lZ benefit

‘level (5Y), and a money purchase plan with a 6% rate of contribution (MP)Z'

In most cases all three plans were analy;ed as contributory and non-
contributory; In the former case, the employee contributions were taken as
2.5% in defined benefit plans and 3% in the MP plan. In.contributory defiged'
benefit plans, when dne termihates before -vesting, or dies before or after
vesfing, it was assumed that one ggts the refurn of contributions plué,
interest at 3%, 4%, or 6%,-depending on the economié assumptions being-used
(see economic assumptions below). In,fhe contributory money purchaée plan,
it was assumed that one receiveéAthe fuﬁd}rate of interest whether terminating
.or dying prior to retirement. In addition, -in contributory plans, Qhen one

terminates after vesting, one's benefit was computed as the greater of the

. accrued pension or whét the accumulated contributions would buy. .

2Most pension plans in Ontario are defined bemefit plans using a variety

of benefit formulas. The CA and 5Y plans considered in this paper are
common in practice and represent benchmark extremes; final earnings plans
are restricted by law to last five or more years' average wages. Money
purchase plans constitute about 5% of all plans in Ontario. The benefit and
contribution levels used are arbitrarily selected, but the results can
readily be adjusted to other levels. (For example, costs and benefits in
defined benefit plans with 2% benefit level would be twice as high.)




Periods of Employment

Four different entry-retirement age combinations were considerad:
20-60, 20-65, 25-60 and 25-65. For entry dges 20 and 25, yeats of entry
" ‘into the labor force were taken aé 1980 and 1985, respectively. The last
years of employment were, therefore, 2019 for retiremeént age 60 and 2024 for
retirement age 65. In all ¢ases, benéfits were computéed as frdctiofis of

~ the 2024 wagés with actuarially reduced annuities for retirement age 60.

Vesting Rules

The vesting rules considered in the study were the following:

1) Full vesting at attained ége 45 with 10 years of service (45 and 10).

2) Full vesting after 10 years of_serviéé'(serViée 10).

3) Full vesting at attained age 40 with 5 years of dérvice (40 and 5).

4y TFull vesting after 5 years of service (service 5).

5) Full vesting when the combination of attained age and length of
service equale 50, with at least 1 year of service (rule 50).

6) TFull vesting when the combination of attained age and length of
service.equals 45, with at least 1 year of service (rule 45).

7)  Full vesting after 1 year of service (service 1).

As mernitioned earlier, the first rule is the curfent statutory minimum
in Ontario. Others represént liberalizations of varying extent. They all
were of interest to the Royal Commission as alternatives that have been
suggested by or discussed in various circles..'The last rule was incorporated

in the study to serve as an additional basis of comparison.
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Termination Rates

Three different termination rate schedules Wefe used in the‘study:3
low, medium, and high (see Appendix). -These schedules are fully select in
that the rates.of tefmination'depend on both attained age and duration of
empldyment. As‘verified by the source, these schedules are representative
of the low, medium, and high mdbility secto?s of the covered labour force
in Ontario.

For entry ages 20 and 25, expected tenure at different ages are

presented in Figure 1, as computed from low, medium, and high termination-

‘rate schedules. It is seen that the expected tenure increases linearly with

age in all cases. Expected numbers of job changes and expected lengths .
of completed service, as implied by the termination rate schedules used,’

are given in Table 1.

Periods of Employment

20-60 | 20-65 | 25-60° | 25-65

Low | 3.0 (13.5)( 3.1 (14.7) | 2.8 (12.7) | 2.9 (14.0)
Med. | 6.6 (6.0)| 7.0 (6.5) | 5.9 (6.0) | 6.2 (6.4)
High |12.3 (3.3)[13.1 _(5.4) 10.6  (3.3) | 11.4 (3.5)

Term Rates

TABLE 1. Expécted,Number of Job Changes (Expected
Length of Employment) under Different Rates
.0of Termination) :

3Two additional rate schedules, representing the actual experience of the
Ontario Public Service Superannuation fund in the period 1974-76, were also
used throughout most of the study. Results obtained under these schedules
were included in the reports submitted to the Royal Commission but will not
be discussed in this paper. All termination rate schedules were constructed
and made available to us by Towers, Perrin, Forster and Crosby of Toronto.
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Mortality Rates

Mortality rates used in the stud& were- based on . the 1971 GAM Table
developed by the Soclety of Actuaries, adjusted for the actual experience of
pension plan members.4 As computed from these rates, number of survivors
at different ages per 1000 ét age‘ZO; and life expectancy at different ages
are givén in Figure 2. ‘Néte, in particular, that the life expectancies at

ages 60 and 65 are 19.23 and 15.57, respectively. Mortality rates used in

" the study are also given in the'Appendii.S

Economic Assumptions

Economic assumptions used in the study regarding the rates of inflationm,
return bn investment, and wage growth are given in Table 2.6 The rate of

return estimates are based on a long-term government bond index (10 years and

Rate of Inflation Total Rate of Return Real
Most , Most stg:h
Low |Probable { High Low Probable | High
1980-84 | 4.5 5.5 7.5 6.9 7.9 9.9 1.8
1985-89 4.0 5.0 7.0 6.6 7.6 9.6 2.0
- 1990~ 3.0 4.0 6.0 - 5.4 6.4 8.4 2.1

TABLE 2. Economic Assumptions

over) adjusted to Government of Canada bonds with terms of 20 years or more.
Additional scenarios were subsequently investigated using 0.6 higher rates of

return than those in Table 2.

4The loadlng was removed from the GAM Table and a progectlon for mortality

improvement was incorporated by Towers, Perrin, Forster and Crosby of Toronto.

5Computatlons were also carried out using somewhat higher rates of mortality
taken from Male Life Table, Canada, 1970-1972. These rates are also given

in the Appendix and the annuity cost differences 1mp11ed by the two different
tables will be noted later in this section.

6 . . : ot
These projections were made and provided to us by the Royal Commission on
the Status of Pensions in Ontario.
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Based on recent studies in Canada [4] and the United States [3], the

wage profile was taken as

Age 20 25 30 35 40-65
Wage Index .40 .65 ».85 .93 1.00

As implied by these assumptions, some wage functions relevant to career
average and money purchase plans are presented in Figure 3. Essential to
money purchase plans is the projection of wages at different ages invested
until age 65, expressed as a fraction of the wage at 65. Evidently, the
rate of inflation has no impact on the wage function so expressed. In contrast,
wage profiles depicted in Figure 3 (which are significant in computing pension
benefits and costs in career-average plans) are affected by the rate of
inflation.7

Finally, costs at different ages of a unit annuity starting at age 60
or 65 (given survival until 60 or 65) are given in Figure 4 as a function of
the rate of inflation. The input data summarized in this figure are similar
to those used in establishing benefits and costs in money purchase plans.
Annuity costs.relevant to defined benefit plans are given in Table 3 for
alternative ages of retirement under differeﬁt écﬁnomic assumptions, including
0.6 higher rates of return8 than those shéwn in Taﬁle 2, All the annuity
costs were computed using the adjusted GAM Table mortality rates. Costs

using Male Life Table Canada rates are also included in Table 3 under the

most probable economic scenario for purposes of comparison.

7Similar wage functions relevant to last-five-years' average plans can also
be constructed but are not shown in Figure 3. It should be noted, however,
that since benefits related to a creditable year of service depend on the

wage at termination in final earnings plans, there will be a wide disparity
relative to career—-average plans.

As noted before, rates of return are based on the long term government
bond index. It was subsequently decided to recompute some of the results
using somewyhat higher rates of return to account for the private sector and
as an additional dimension in sensitivity analysis. '
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Age

of Retirement

55 60 65 70

f Low |12.87 11.56 10.11 8.62
g Med. |11.82 (11.39) | 10.72 (10.30)| 9.47 (9.14) | 8.16 (7.95)

f High |10.14 9.35 8.40 7.36

o Low +.6 |12.22 11.05 9.72 8.34

5 Med.+.6 [11.26 | 10.27 9.12 7.90

High+.6 | 9.72 9.00 8.12 7.15

TABLE 3, Cost of a $1 Annuity Purchased at Alternative Ages of
Retirement under Different Economic Assumptions.

(Entries in parentheses are computed using Male Life
Table Canada mortality rates)

Using the above data, more than 1,000 scenarios were investigated

using the methodology outlined in Section 2.

The output of the models

include various statistical measures related to qualifying service, pension

benefits, and pension costs.

presentation and analysis of the results.

The balance of the paper is devoted to the
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IV. RESULTS

The first’phase of the study was limited to career.qualifying service.
The objective was to investigate the impapts of vesting rules, termination
rates, and periods of employmeht on the distribution of qualifying service.
Resuits obtained in this phase were then used in Aesigning the second—‘and
third-phase scenarios bn pension benefits énd‘pension costs. This section
is devo£ed to the presentation aﬁd discussion of the findings in the last
twb phasés of thé study. It begins with a comparative analysis of the
expectation, variability, and distribution of pension benefits at retirement
.unde; different plans, vesting rules, termination rates, and periods of_~
employment. The impacts of inflaﬁioﬂ and source of contributioms are
examined next. Finally, the expected total costs and costs to the employers
of prpjected benefits are analyzed under different scenarios, with particular
referencevto the effects of plan-types, vesting rules, termination rates,

inflation, and source of contributions.

IV.1l Pension Benefits

Output of the benefit models included'expectations, variances, Gini coeffi-

-cients, distributions, and Lorenz curves, as measures characterizing,penSion
benefits at retirement for a typical employee (or, ex-post, for a group of
‘similar employees). As already noted, benefits are expressed as a fraction’

_of the wage in the year 2024 (hereafter referred to as the base wage).

"Expected Benefits

'Expected pénsion benefits at retirement are presented in Table 4 for
some of the scenarios investigated. The northwest cornmer entry of 8.34,
for example, means that in CA plans under the vesting rule "45 and 10," a

typical worker of low mobility, who starts his or her working life at




20-60 . 20-65 25-60 ’ 25-65

CA 5Y MP CA 5Y MP CcA sY . Mp CA 5y MP

45 + 10 8.34 16.70 11.99 . 13.61 29.00 21.64 8.10 14.91 11.11 13.34  26.32  20.27

Service 10  8.69 17.26 13.20 14.01  29.63 23,51 8.37 15.31 11.94 13.66 26.76 21.54

40 + 5 8.96 17.48 12.95° 14.44 30.01 23,13 8.76 15.71 12.10 14.22  27.36 21.79

LOW Service 5 9.25 17.89 14,18 14.77 30.48 25.03 9.01 16.01 12.97 14.56  27.68 23.14
TERM, Rule 50 9.24 17.83 13.45 14.84 30.48  23.93 9.02 15.99 12.44 14.59  27.74  22.34
Rule 45 9.36 17.97 13.81 14.97  30.64  24.49 9.14 16.12 12.77 14.72 27.89 22.85

Service 1 9.57 18.21 14.83 15.21 30.92  26.07 9.37 16.37 13.68 14.99 28.18  24.25

45 + 10 6.20 10.91  8.38 10.52 19.36  15.66 5.98  9.93  7.79 10.26 17.92 14.74

Service 10  6.61 11.54  9.73 10.99 20.06 17.75 6.29 10,35  8.68 10.60 18.39 16.11

. 40 +5 7.53  12.47 10.21- - 12,43  21.54 18.64 7.36  11.50  9.63 12.22 20,13 17.75

MED. - Service 5 7.94 13,00 11.84 12.90  22.15 21.16 7.68 11.88 10.75 12.59  20.56 19.47
TERMe  Rule 50 8.28 13,27 11.08 13.60 22.77  20.17 8.08 12.24 10.34 13.37 ° 21.29 19.02
Rule 45 8.56 13.58 11.80 13.91  23.13  21.28 8.37 12.55 11.03 13.69 21.64 20.08

‘Service 1 9.06 14.12 13.87 14.48 23.74  24.48 8.85 13.06 12.76 14.25° 22,22 22.74

45 + 10 3.86  6.15 - 4.96 . 6.87 11.29  9.67 3.72  5.71  4.66 6.70 10.66  9.19

Service 10  4.15  6.58  5.88 7.20  11.77 11.09 3.93  6.00  5.25 6.94 10.98  10.11

40 + 5 5.56  8.07  7.12 9.47 14.18 13.38 5.46  7.63  6.81 9.33 13.56 12.89

HIGH Service 5 5.92  8.50  8.47 . 9.88 14.68 15.47 5.71 7.9  7.72 9.63  13.91 14.29
TERM, Rule 50 6.92  9.46  8.43 11.74 16.48  15.86 6.80 8.99  8.01 11.59 15.83 15.21
Rule 45 7.35 9.91  9.38 12.22  17.00 17.32 7.22  9.44  8.93 12.07  16.33  16.62

Service 1 8.06 10.65 12.07 13.04 17.85 21.48 7.88 10.11 11.13 12.83 17.10  20.0%

TABLE 4. Expected Pension Benefits under Different Entry-Retirement Age Combinations,
Plan Types, Termination Rates and Vesting Rules



" requirement, would have a minor impact on expected benefits. This
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age 20 and plans to retire at age 60, may expect'és private pension income
at retirement 8.34% of his or her projected 2024 wage. (If'the benefit leQel
used were 2%, rather than 1%, the expeétation in quéstion would have been
16.68% of the base wage.) Cémparatively, all other things beihg equal, 5Y
plans imply benefits twiée as high.(16.70% of the base wage), the fétirement
age of 65 increases pension benefits by 50% (13.61% of the base wage), while,
under the same circumstances, a Wérker of high mobility could expect less
than half (3.86% of the base wage) the benefitsAdﬁé to his or her low-mobility
counterpart..'Suéh comparisons Will now be expaﬁded thrbugh vesting rules,
termination rates, plah types, and!periods of employment. kBecause’vfithe
somewhat arbitrarily selected benefit levels and contfibution rates,
expéctétiéns_uﬁder.defined benefit plans ére not directly comparable, however,
With.thqse under the MP plan.

Lét us first look at the impact of vesting rules. An examination of
Table 4 indicates that for all age groups and fermination rates,vand for
both of the defined benefit plans, the rank of the veéting rules under
consideration, from the most stringent to the most liberal, is, "45 and
10," "service 10," "40 and 5,"-”service 5," "rule 50," 'rule 45," and
”éervice 1." This ofaering is preserved with & few marginal exceptions. In
addition, performances of the first, second,‘and thir& pairs of rules are
similar in general, but differencés between pairs increase with rafes of
termination. Pairwise comparisoné of the results under the rules "45 and 10"
versus ''service 10," and "40 and 5" versus "service 5" in definéd benefit

plans suggest_that the age requirement, as an addition to the service

reflects lower salary scales and higher rates of termination in younger

years. It can also be seen from Table 4 that the vesting rule has a




marginal effect on expected benefits and that little is lost due to
vesting requirements in the low termination sector. As termination rates
increase, however, the vesting rule becomes a critical factor, especially
in CA plans. The relative insensitivity to vesting rules in 5Y plans is
evidently due to the fact that the pension benefits accumulated at different
ages in these plans depend heavily on the age at termination. Thus,
liberalization briﬁgs in a smaller percentage increase in benefits (as
compared with CA plans) associated with creditable service at different ages.

The ordering and pairing of the vesting rules in defined benefit plans
are not preserved under the MP plan. The most notable development here is
the relative improvement in expectations when the age requirements are
dropped from the vesting rules "45 and 10" and "40 and 5." This can be
explained by noting that in MP plans benefits creditable to different years
of serviée are independent of the age at termination (as in CA but not in
5Y plans), in addition to being comparable in value (as opposed to both
defined benefit plans). Accordingly, removing the age requirement results
in comparable additional ﬁenefits, making the rule '"service 5" the most
liberal vesting provision in the low-termination sector (with the exception
of the rule "service i"). In the medium-termination sector also, the rule
"service 5" is either the most liberal vesting rule or a close second to
"rule 45." Significant improvements in the relative perfdrmance in MP
plans of the rule "service 10" are also evident in Table 4. With this
exception -~ that the age requirement in vesting rules is a more substantial
deterrent in MP plans than in defined benefit plans - the effect of vesting
rules in MP plans is‘similar, in general, to that in CA plans.

Next, regarding the impact of mobility, higher rates of termination

would have two interrelated effects on vested benefits: reducing the length
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of‘a creditable service, and dividing a long period §f creditable service in
ohe employment into shorter periods of such service in several employments.
The former effect is operational in all pians, but the latter is relevant
only with respect to 5Y plans, Whereybengfits vested for a given year of
service are determined by wages eérned in later yéars in the same employment.
Thus, 5Y plans are doubly affected by terﬁination rates. In additibn, since
reductions in creditable service.are'more pronounced during yéunger years
when termination rates are higher, MP plans would be more sensitive to
mobility than CA plans. These expectations are well reflected in Table 4,
where the impactbof terminétion rates is comparatively higher in SY.pléns
than in MP plans; and iﬁ MP plans than in CA plans. Note also thaf thé
relative advantages in 5Y plaﬁs increase from high to low rates of termina-
tion and from early to normal ages of.retirement. The results also shéw
that the previously noted rénking (and pairing in defined.benefit plans) of
the vesting rules is also valid in relation to the influences of termination
rates énd plan types. In other words, more stringeﬁt provisioné are
comparétively more sensitive to plan designs and high rates of terﬁination
magnify this sensitivity."Coﬁsequentlf, liberalization of vestiﬁg rules
would have an overall equalizing effect on expected benefits.
For the same age of fetirement (60 or 65) the entry age 20 impliés a

‘marginal increase in expected benefits as compared with the entry age 25, due
the fact that either the years of service. from age 20 to age 25 will not

be creditable (due to-higher mobility during'younggr years) or, even if they
are, relativeivélue of thé associated benefits will be small in defined
benefit (especially CA) plang. On the other hand, for the same entry age
(20 or 25) expected benefits related to the normal retirement age of 65 are

much larger than those associated with the early retirement age of 60. For
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in all plans, more benefits will accrue over a longer working life, and an
actuarial increase in bemnefits will be realized due to shorter expected
postrétirement life span. In addition, if not terminated, benefits related
to the last employment will be larger in 5Y plans; and, the fund will acérue
retﬁrns over five additional yéars in MP plans. It can also be seen from
Table 4 that the relative increases in expected benefits resulting from a
liberalization of vesting rules would be nearly the same for all age groups.
Similarly, higher rates of termination do not appear to have an aggravating

effect on the relative benefits of different age groups.

Variability of Benefits

In Table 5, coefficients of variation are presented under the same
scenarios as in Table 4. Coefficient of variation, defined as the ratio of
standard deviation to mean, is a summary measure of the dispersion of benefits
across the population of recipients. The measure is independent of the
benefit level in defined benéfit plans; that is, same numerical values would
have resulted if higher or lower levels of benefit (than 1%) were used in
compﬁtations. Similarly, the measure does not depend on the particular
contribution level used in the money puréhase plan. Consequently, as
opposed to the means, coefficients of variation under defined benefit pléns
are directly comparable with those under the money purchase plan.

Analysis of the entries in Table 5 in much the same way as before
reveals that the ranking and pairing of the vesting rules, in relation to
defined benmefit and momey purchase plans according to increasing means, also
turn out to be the order of these rules in decreasing coefficients of
variation. It is evident that the vesting rules have a substantial impact

on the variability of benefits for all age groups, plan types, and termination
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.95

.63
.60

44

.38

.13

CA

.27

.24
.13
.11
.08
.06
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.94
.91
.61
.59
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47
W41
.30
24
.13
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rates. Also, both stardard deviationg and coefficients of variation are
highest in the 5Y plan, followed by MP and CA plans. High dispersion of
benefits in 5Y plans can again be explained by the fact that in these plans
benefits associated with 4 creditable'year of service may vary substarntially
as a function of the age at termination. Also, since the benefits creditable
to earlier ages are comparatively more significant in MP plans than in CA
plans, pension benefits are relatively more dispersed iﬁ the former plans.
In view of these observations, tentativé conclusions reached through
expected benefits regarding the "immunity" o6f the low-termination sector to&
vesting rules, and the extent of superiority of 5Y plans over CA plans must
be qualified. In addition, reductions in the variability of benefits in
moving to more liberal vesting rules are not as significant in 5Y plans
as in CA and MP plans. It is interesting to note that the dge requitrement
in vesting rules is again more eritical im MP plans than in defined benefit

plans.

Distribution of Benefits

Due to the random nature of the employment termination process,
pension benefit at retirement is a random variable; Therefore, the measures
considered so far provide only a partial characterization. T6 drrive 4t
tﬁe complete picture, especially in relation to'policy issues, distribution
of benefits must‘be identified.

As computed through the underlying methodology, cumulative distributioiis
of pension benefits at retirement for age group 25-65 are presented in
Figures 5 to 13, under different vesting rules, plan types, and termination
rates. TFor every benefit level on the horizontal axes, the proportion of

recipients whose benefits will be below this level can readilv be determined

9Standard deviations can easily be computed by multiplying the entries of
Table 5 with the corresponding entries of Table 4.

“
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FIGURE 5. Distribution of Pension Benefits and.

Lorenz Curves under Different Vesting
Rules in Career Average Plans with Low
Termination Rates
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FIGURE 6., Distribution 6f Pension Benefits and:i

Lérenz Curves under Different Vesting
Rules in Career Average Plans with
Medium Termination Rates
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Distribution of Pension Benefits and-

FIGURE 7.
Lorenz Curves under Different Vesting
- Rules in Career Average Plans with ngh
Termination Rates
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FIGURE 8. Distribution of Pension Benefits and

Lorenz Curves under Different Vesting
Rules in 5Y Plans with Low Termination
‘Rates

Cumulative Distributions

W EREREEREEERNNNERENEN

_______ 45 and 10
—_— service 10
***** 40 and 5
_— service 5
—_— rule 50
— — rule 45
- service 1

5- 1.0. 15- 25 251 30« 35-: 40.:

-+ Percentage of Wage in 2024

Lorenz Curves

1.0

/.
-2
-
//
37?
zf;?¢
//
//
P
LlLllIl[.l|lll_llllllL'JJIllLLll}'L'l_L
~2 ~4 '6 "8 ]-

-0

=+ Fraction of Recipients



+ Fraction of Recipients

-+ Cumulative Pension

1.0

=27~

FIGURE 9. Distribution of Pension Benefits and’
Lorenz Curves under Different Vesting
Rules in 5Y plans with Medium Termination .
Rates
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FIGURE 10, Distribution of Pension Benefits and

Lorenz Curves under Different Vesting
Rules in 5Y Plams with High Termination
Rates
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FIGURE 11. Distribution of Pension Benefits and
Lorenz Curves under Different Vesting
Rules in MP Plans with Low Termination-
Rates
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FIGURE 12. Distribution of Pension Benefits and
Lorenz Curves under Different Vesting
Rules in MP Plans with Medium Termination
Rates
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from these graphs. For example, we can see from Figure 10 that nearly 68%

of the high-mobility sector will receive less than 15 (15% of the base wage)
in a 5Y plan under the rule "service 10." This proportion reduces to about
10% for the low~mobilit§ group (Figure 8). By implication, 32% and 90%,
respectively, of the high; and low-mobility workers will receive more than 15,
Conversely, by first identifying the percentages, one can determine the
percentiles of the distributions. Again, from Figures 10 and 8, the first
quartiles under "service 10" with high and low rates of termination are 3.5
‘and 15, respectively, medians are 10 and 20, third quartiles are 17.5 and 35,
and interqﬁartile ranges are 14 and 20. These numbers have obvious inter=
pretations. Evidently, benefits of the middle 50% will vary from 3.5 to
17.5--a range'of 14—-if termination rates aré high, but from 15 to 35~-

a range of 20--if termination rates are low, Note that the maximum possible
benefit is 36, and 257 of the low-termipmation group will receive more than

35 under any vesting rule.

The above observations are related to the distribution of career pension
benefits, ex post, for a group of similar employees under a given scenario.
The obvious equitable result for them would be to obtain equal pensions. Any
departures ffom this equality would have to be a consequence of the inter-—
action of termination rates with vesting rules and other scenario elements.

An instrument for the measurement of such departures is the Lorenz curve. The

Lorenz curve of a pension benefit distribution is a plot of the fractiomn of
employees receiving less than a given level of benefit versus the relative
share of this group éf the total pension income (or pension wealth). Figures
5 to 13 also include the corresponding Lorenz curves. According to Figure 10,
for example, in 5Y plans under the rule "service 10," the bottom 407% of thg

high-termination sector will share only 3% of the pension income due to this
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sector. in the low-termination sector, the share of the bottom 40%_of.the
recipients would be 25% (Figure 8). |

If the correspondence between the fractions of recipients‘and their
shareé of the pension wealth were to be one-to-one, the Lorenz curve would
have been thé strajght-1ine diagonal shown in tﬁe»Figures. This corresponds
to an ideal (perfectly egalitarian) distribution. Departures from this

- ideal are measured by the Lorenz curve on a point-by-point basis, and by a

summary measufe called the Gini coefficient on a global baéis. The latter index
vis defined, conventionally, as twice the area formed by the straight-line
diagonal and the Lorenz curve (i.e., the ratio of this area to the total
area of 0.5 below the diagonal). Consequently, as fhe LOr;nz curve approaches
the diagonal, the Gini coefficient decreases (tends to 0), signifying an
'egalitarian distribution. Conversely, as the.Lorenz curves moves away from
the diagonal, the Gini coefficient increases (approaches to 1), characterizing
an inequitable :distribution in the sense of the disproportionately high
accumulations of the pension wealth in the high pension income groups. Gini
coefficients under different scenariésvare presented iﬁ Table 6. |

We now turn to a brief comparativg diécussion of the distributions,
Lorenz curves; and Gini coefficients thfough‘the impacts of vesting rules,
termination rates, plan tyﬁes, and periods of employment.

Figures 5 and 8 show that the impact of vesting rules in defined ﬁenefitA
'plans is in fact marginal when termiﬁation rates are low; only the ruleé
"45 and 10" and ”ser&ice 10" perform noticeably worse than others. This
:impact becomes substaﬁtiél in medium and high termination sectoré, where the
previouély noted groupings are remarkably distinct (Figures 6, 7, 9, and 10).
In general,idistributions shift td the right as the vesting rule becomes
more liberal; thus placing smaller fractions of recipients below a given

level of benefit. These shifts are not always uniform, however. In Figure 5,
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for example, distributions under the rules "service 10" and "40 and 5"

cross at about the bemefit level 14. Thus, under both rules, approximately

- 28% will receive less than 1l4. 'However, below this benefit level,

relatively higher pr0portidns of recipignts woula receive smaller benefits
(and above this benefit level, relatively lower proportions of recipients
would receiQe higherﬂbenefits) under the rule "service 10." Similar
crossings can be observed in Figure 5 also with respect to the vesting
rule "service 5." Therefore, distributions of benefits ih defined benefit
plans under the service-requirement rules are relatively more cﬁncentrated
at both extremes_pf the range, whiie under the age—sefvice rules relatively
more of the frequeﬁcy lies in the mid-ranges. Thesé tendencies, however; are
not reflected by Lorenz curveé and Gini coefficients strongly enough to
contradict the previously suggested ranking of the vesting rules. Lorenz
curves and Gini coefficients for medium and high rates of termination are
inAstrict agreement with this ranking. When termination rates aré low,
Lorenz curves.a#e'hafdly distinguishable under more liberal vesting rules.
The vesting. rule is much more influential in the money purchase plan
(Figures 11, 12 and 13), even Whén the rates of termination are low.
Groupingé observed in relation to defined benefit plans ére no longer
evident. Ihus;‘even modest changes in vesting rules would create significant
overall chaﬁgeé and shifts in distributions. - This is a difeét consequence
of the periods of sérvice for which benefits are fqrfei#ed due to termination
beforé ‘the vegting requiréments are met. ‘As pointed out béfore,-in,terms
of their value at retirement, such benefits are comparable for comparable
lengths of service in money purchase plans, irrespective of the specific
_time periods of éccrual in one's working life. Their forfeiture would,

therefore, induce a corresponding decrease in pension benefits due at
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retirement., (in defined benefit plans, on the other hand, benefits
forfeited at younger years would have a relatively minor impact on the

purchasing power of the pension income at retirement.)

The impact of termination rates is substantial in all cases, as
reflected by a shift to the left in distributions and a shift to the right
in Lorenz curves, from iow to high rates. The former is due to the fact
that as termination rates increase, the proportion of recipients below a
given level of pénsion income would also increase. Shifts in Lorenz
curves, especially under more'stringeﬁt ﬁesting rules, are consequences of
the relatively larger fractioﬁs of recipients with little or no pension
income in higher termination sectors. Both Lorenz curves and distributions
indicate that in the high termination sector {age group 25-65), 32.5% of
the covered population would have no vested pension under the rule '"45 and
10." This proportion drops to 27.57% under the rule "service 10," and to
below 5% under the rule "40 and 5." For the age group 20-65, (distributions
are not shown) the respective pfoportions are 25.5%, 18% and 27%. ‘In the
medium termination sector.fqr age group 25-65 (20-65) the same ﬁroportions
are 9.5% (7%) under the'fﬁle "45 and 10," 7% (3%) under the rule "service 10,"
and negligible or zero under other rules. Consequently, as a measure of the
risk of terminating employees, probability of no vested pension is highly
sensitive Fo vesting rules, termination rates, and periods of employmeﬁt.
These findings, which refer to the covered population only, should be reflected
in view of the currently large proportion 6f the retired popﬁlation in
Ontario (and elsewhere) receiving no private pension income.

Regarding the impact of the‘plan type, it is seen from the distributions
that the maximum possible benefit is 16 in CA plans, 36 in 5Y plans and 25
in MP plans. Narrowness of the benefit range in CA blans is-coupled with

the concentration of most of the frequercy near the upper range. Thus,
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although one cannot expect too much from a CA plan, most are likely to
receive near-maximum benefits (or, expressed in the negative, all should
fare equally'badly). In contrast, the range of the distributions in_5Y plans
is very wide and dispersions are high. The fact remains, however, that 5Y
plans are superior to CA plans in terms of implied benefits. According to
Figure 8, for example, 887 of the low termination sector will receive more
than 16 in the 5Y plan under the rule "serviée 10," while everyonme will
receive at most 16 in a CA plan even under full and immediate vesting.
Numerous other observations and comparisons can be made through the
distributions and Lorenz curveé.' The .above has been a demonstrative accouﬁt
vof the effects of some of the moré important variables on the distribution of
benefits and related measures. The impacts of inflation and source of

contributions will be outlined next.

Inflation and Source of Contributions

Results discussed so far are based on the most probable economic
scenario and essentially noncontributory plans. To isolate the effegts of
inflation_and source of ﬁontribuﬁions, expected lifetime pension benefits under
different vesting rules were recomputed fqr age groups 25-60 and 25-65,
uéing the'low, most probable (medium), and hiéh estimates for thé rate of
inflation, and contributory and noncontributory plans. (For details on
‘economic assumptions and rates of gontribution, see Section 3.) The results
are pfesented in Table 7.

The contributory-noncontributory'distinction'is lrrelevant in MP plans.
In defined benefit pians, increases in expected benefits from noncontributory
to contributory modes are due to the computation of benefits in contributory
plans as the greater of the accrued pension implied by the benefit formula or
what the accumulated contributions would buy. The greatest increase is 17%

(excluding the rule "service 1"), and increases are larger for higher rates of
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Rule 50
Rule 45
Service 1

45 + 10
Service 10
40 + 5
Service 5
Rule 50
Rule 45
Service 1

45 + 10
Service 10

4 +5

Service 5
Rule 50
Rule 45
Service 1

45 + 10
Service 10
40 + 5
Service S5
Rule 50
Rule 45
Service 1

45 + 10
Service 10
40 + 5
Service 5
Rule 50
Rule 45
Service 1

45 + 10
Service 10
40 + 5
Service 5
Rule 50
Rule 45
Service 1

TABLE 7.

NONCONTRIBUTORY

cA 5y MP
9.28 15.86 10.80
9.65 16.35. 11.60
10.06 16.76 11.76
10.38 17.16 12.61
10.35 17.08 12.09
10.50 17.25 12.41
10.82 .17.59 13.30
6.82 10.62  7.58
7.22 - 11.15  8.43
8.40 12.39  9.36
8.83 12.89 10.45
9.19 13.20 10.06
9.55 13.59 10.72
10.21  14.27 12.41
4.23  6.14  %4.53
4.51  6.50 5.10
6.19 8.28  6.62
6.55  8.69  7.51
7.66 9.76  7.80
8.19 10.32  8.69
9.07 11.21 10.83
©8.10  14.92 11.10
8.37 15.31 11.93
8.76 15.71 12.09
9.01 16.01 12.96
9.02 15.99 12.43
9.14 16:12 12.76
9.37 16.37 13.67
5.98 9.94  7.79
6.29 10.36  8.67
7.36  11.50  9.63
7.68 11.88 10.75
8.08 12.24 10.34
8.37 12.55 11.03
8.86 13.06 12.76
3.73  5.72  4.66
3.9 6.00 525
5.45  7.63 681
5.72  7.94 772
6.80 8.99 'B.02
7.22  9.43  8.93
7.89  10.11 11.13

25-60

r-RT-RT- RV I .~
e e e e e d
N O p g P
ONUBO SO

WO W W

SLL8YRE

5.47
5.89
6.83
7.30
8.49

14.92
15.32
15.71
16.11
15.99

-16.15

16.61

9.94
10.37
11.50
12.01
12.25
12.58
13.50

5.72
6.01
7.63
8.05
8.99
9.46
10.66

CONTRIBUTORY
CA 5Y MP
9.28 15.86 10.80
9.66 16.35 11.60
10.06 16.76 11.76
10.44 17.19  12.61
10.35 17.08  12.09
10.51 17.25 12.41
¥0.96 17.70 13.30
6.82 10.62 7.58
7.23  11.15  8.43
8.40 12.39  9.36
8.90 12.93 10.45
9.19 13.20 10.06
9.56 13.59 10.72
10.45 14,48  12.41
4,23 6.14  4.53
4,51 6.50 5.10
6.19 8.28  6.62
6.60 8.72 7.51
7.66 9.76  7.80
8.19 10.32 8.69
9.36 11.48 10.83

NONCONTRIBUTORY
‘CA 5Y P
14.89 27.02 19.00
15,30 -27.58 20.19
15.88 28.17 20.42
16.25 28.62 21.69
16.28 28.60 20.94
16.45 28.80 21.42
16.82 29.18 22.74
11.39  18.53 13.82
11.84 19,13 15.09
13.58  20.96 16.63
14.07 21.54 18.25
14.80 22,21 17.82
15.21 22.65 18,81
15.96 23.43 21.31

7.41 11.08  8.61

7.72 11.49  9.47
10.31  14.25 12.08
10.72  14.72  13.39
12.71  .16.66 14.24
13.31 17.29 15.56
14.32  18.32 18.74
13.33  26.32 20,27
13,65 26.77 21.55
14,21 27.35 21.79
16.49  27.69 23.14
14.58  27.74 22.35
14.71  27.90 .22.86
14.98 28.18 24.26
10.25 I7.92 14,75
10.60 18.40 16.11
12.21  20.13  17.74
12.58 20.56 19.47
13.35 .21.29 19.01
13.68  21.64  20.07
14,23 22,21 22.74

6.70 10.66  9.19

6.94 10.98 10.11

9.32 13.56 12.89
9.63 13.91 14.29
11.57 15.8%  15.20
12.05 16.32 15.60
12.80. 17.08  20.00

25-65

CONTRIBUTORY
cA 5Y wP
14.89 27.02  19.00
15.43  27.61  20.19
15.93  28.17  20.42
16.55 28.79  21.69
16.37 28.61  20.9%
16.61 28.85 21.42
17.34  29.57 22.74
11.39 18.53 13.82
11.97 19.16 15.09
13.65 20.97 16.63
14.45 2177 18.25
14.90 22.22 17.82
15.41 22,74 18.81
16.84 24,17 21.31
7.41 11.08  8.61
7.80 11.51  9.47

10,37 14.27 12,08
11.03  14.92  13.39
12.77 16,67 4.24
13.50 17.39 15.56
15.37 19.26 18.74
13.41 26,32 20.27
13.98 26.90 21.55
14,64 27.41  21.79
15.10 28,07 23.14
14.87  27.85 22.35
15.13  28.10 22.86
15.90 '28.87  24:26
10.33  17.92  14.75
10.95 18.54 16.11
12.53  20.25- 17.74
13.38 21,10 19.47
13.71  21.43  19.01
14.27 21,98 20,07
15.79  23.51 22.74
6.76 10.66  9.19
7.17  11.08 10.11
9.60 13.68 12.89
10.30 "14.39  14.29
11.86 15.94 15.20
12.62 .16.71 16.60
14.62 "18.71  20.00

Expected Pension Benefits (Inflation and Source-sf-Contributions)-under Different Entry-Retiremeat

Ages, Plan Types, Termination"RAtes and Vesting Rules



HIGH
INF.

LOW
TERM.

MED.
TERM.

HIGH
TERM.

45 + 10
Service
40 + 5

Service
Rule 50
Rule 45
Service

45 + 10
Service
40 + 5

Service
Rule 50
Rule 45
Service

45 + 10
Service
40 + S5
Service
Rule 50
Rule 45
Service

10

10

10

NONCONTRIBUTORY

CA 5Y MP

6.27 ~13.21 11.59
6.43 13.45 12.45
6.78 13.83 12.62
6.92 14.00 13.53
6.99 14.05 12.98
7.06 14.13 13.32
7.19 14,27 14.27
4.67 8.71 8.13
4.85 8.98 9.05
5.74 9.96 10.05
5.92 10.18 11.22
6.35 10.58 10.80
6.53 10.78 11.51
6.80 11.06 13.32
2.92 4.97 4.86
3.05 5.15 5.48
4,28 6.51 7.11
4.44 6.69 8.06
5.42 7.66 8.37°
5.70 7.95 9.33
6.08 8.34 11.62

TABLE 7 (continued).

25-60

Expected Pension Benefits (Inflation and Source of Contributions)

CONTRIBUTORY

CA 5Y

6.31 13.21
6.65 13.55
6.93 13.87
7.32 14.27
7.18 14.12
7.33  14.27
7.80 14.75
4.71 8.71
5.08 9.08
5.94 10.04
6.46 10.55
6.58 10.67
6.91 11.01
7.85 11.94
2.96 4.97
3.20 5.22
4.46 6.60
4.88 7.02
5.61 7.74
6.07 8.21
7.30 9.44

9.33
11.62

25-65
NONCONTRIBUTORY
CA 5Y MP
10.96  25.07 22.84
11.14 25.35  24.27
11.67 25.92  24.55
11.82  26.11  26.07
11.98 26.25 25.18
12.06 26.35 25.75
12.20 26.50 27.33
8.48 16.85 16.61
8.69 17.15 18.14
16.10 18.71 19.99
10.31 18.96 21.93
11.11 19.73 21.42
11.31  19.95 22.61
11.62 20.27 25.61
5.58 9.92 10.36
5.72 10.13 11.38
7.77 12.39 14.52
7.94 12.60 16.10
9.76 14.39 17.12
10.07 14.72 18.71
10.50 15.15 22.52

CONTRIBUTORY

CA 5Y MP
11.24  25.13- 22.84
11.86 . 25.75 24.27
12.26 26.21 = 24.55
12.98 26.93 26.07
12.69 26.64 25.18
12.96 26.92 25.75
13.82 27.77 27.33

8.84 16.95 16.61

9.50 17.61 18.14
10.96 19.21 19.99
11.89 20.14 21.93
12,09 20.34 21.42
12.69 20.94  22.61
14.38 22.63 25.61

5.85 10.01 10.36

6.29 - 10.45 11.38

8.56 12.90 14.52

9.32  13.87 16.10
10.69 15.03 17.12
11.53 15.88 18.71
13.75 18.10 22.52
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termination and inflation, larger in CA plans than in 5Y plans, and larger
for the retirement age 65 than for 60. Also, in all cases, the increases
are more pronounced under the vestihg rule "service 5". This last result is
in support of the widely held belief that the contributions of the members
of defined beneift plans may buy a large portion of the benefits they are
entitled to during their younger years. Thus, in. the absence of an age
requirement for vesting, benefits creditable to earlier ages under the
rule "service 5" appear to have fallen short of what the contributions
would buy (more so under this rule than others).

Table 7 also indicates decreases in expected benefits of 21 to 23% and
29 to 33% from, respectively, low to medium and from low to high rates of
inflation in noncontributory CA plans for age group 25-60. Decreases in
benefits are slightly smaller in contributory plans and for the retirement
age 65. More stringent vesting rules and higher rates of termination do not
appear to aggravate the impact of inflation. As expected, reductions in
benefits due to inflation are considerably less in 5Y plans than in CA plans
(6 to 10% from low to medium and 18 to 26% from low to high inflation for
age group 25-60). And, in contrast to the defined benefit plans, expected
benefits increase in MP pians together with the rate of inflation, due,
evidently, to the relatively cheaper annuities purchased at retirement (see
Table 3). The increases are 3% for age group 25-60 and 7% for age group
25-65, from low to medium inflation; and, 7% for age group 25-60 and 20%

for age group 25-65, from low to high inflation.

IV.2 Pension Costs

Pension costs were modelled throgh an adaptation to lifetime pension

benefits of the "projected benefit cost method"; the version of this method
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that develops a normal cost that remains constant as a percentage of salary.
was used (cf. [6]). TFor every scenario, the model output included the

total cost and the emﬁloyer's cost, Both expressed as a fraction of the
present value of the payroll over the working life.

In Table 8, we present the total costs (employer cost plus employee cost
in contributory plans) for age groups 25-60 and 25-65. As expected, costs
are highér under lowér rates of terminatioﬁ, more liberal vesting rules,
contributory plans, 5Y plans’ (relative to CA plans), and the retireﬁent age
60. It is also seen that the total costs in defined benefit plans decrease
as the rate of inflation increases. As notéd previously, although wages
increase with inflation, vested benefits related to terminated employments

do not in defined benefit plans. On the other hand, it is cheaper to maintain

a constant level of benefit during post-retirement years when the interest

rateé are high.

Table 8 reveals that tﬁe relatiQe incremental cost of liberalization
would be larger in CA plans than in SY plans, in noncontributory than. in
contribﬁfory defined benefit plans, and for the retirement age 60 than for
65; these costs would also bé larger in the-higher termination sectprs.. In
many if not most of the case;, however, increases in total costs are
remarkabiy small.lO

Eﬁployer costs are presented in Table 9. Very low entries under CA
plané, especially fof higher rates of inflation, .should be noted.» Comparative .

examinations of the entries in Tables 8 and 9 would also reveal the effects

of other scenario variables. Such observations unld be substantially

10Recall that the defined benefit plans are based on a 1% benefit level and

that the level of contribution in the MP plan is 6%. If these levels are
increased, cost differences in question would also increase proportionately.
Recall also that meither absolute nor incremental costs under MP plans are
~directly comparable with those under defined benefit planms.




5.02
5.14
5.17
5.29
5.22
5.26
5.39

CONTRIBUTORY

5Y

6.47
6.50
6.60
6,62
6.65
6.66
6.68

CA

25-65

NONCONTRTBUTORY
5y

CA

5.08
5.23
5.26
5.41
5.32
5.37

5.52

MP

CONTRIBUTORY
sy
6.83
6.91
7.04
7.07
7.11
7.12
7.15

CA

4,25
4,28
4,41
4.43
4.47
4 .48
4.50

25-60

4.24
4.55
4.61
4.95
4.74
4.87
5.22

NONCONTRIBUTORY
5¥
6.22
6.42
6.58
6.73
6.70
6.77
6.90

CA

3.64
3.78
3.94
4.07
4.06
4.12
4.24

45 + 10
Service 10
40 + 5
Service 5
Rule 50
Rule 45
Service 1

TERM.

Low

D VN 4 1) 1N 0 ~HOWO NN NI NRNON O N0
FTINNOAORNm OO NMTIN® OFHANNM FNINOWO
e s s 0 s 4 s IR R A et IR “ e e e e e
LT TN NPT T T T NN NN NN T T T T
VNN ONTO NNMHONINN D OWORNS T 0T D0t
SHMITNINW OO MMOOM DO MNMNOOO O
“ s s e & s » « e e & s s 8 « s e e e s « 4 s e e e
NN NN NN MO T T NINOOOWY TN
TOAOANTO N0 ®© NIV RO =EHONMN
VNN OOND mrHTN™N®©®O NI ITIN SHEA TR NN
. PR ] o e e & a8 e e e e e s IR
MMM MOT nnnmanm MAMMMMEM MmO mMmm
WO INININH VN HO®LWLIN HISNOMON VO~
ANV NROY VOVOHOMO MM ITODNOAN OANDODOS
e s s s w s “ e s s e s L R S SN o o s s e e s
NN NN NM O T T LT T N MO
HINOVOON™ COORROTD ANLEHNNH NNONM®DO
OHINWOAO TITOHDNO MT N WOV OO mMMMIA
e s e e se " BEE A ] S R e e s e o s
LI FTTFIN NN ON NINNNINININ M T 3T T T
COULTONRN ORNNNDO OMr@PN®OM 00N WIN M~
FTNOONNT WVoOoNMMNSO RN NO OmMFiN~~®
. e e e e a e . e v e e e e « s v v s s s
NNNMOMOMN HNNNNM NN NMNNNM NENNNNNN
NV W IN=HM AN OMOWHNNN NeDOO
FONOAOON OO NT TN O ONNTMMIN FTOWNROANMNON
. e s . e e e . " v e - A .
IR R - 22 R 2 G I B Rt 2 [Ta TRV T RY T WYL T I A R VoA
NN OTRMNO NATN OO OTOT NI AN
NN ~ONDd OQununnama AT INININ OO NN M F
e e s e oae e v e s s s % e e e e . . . S e e e
VAN N NN NP ST S S N \ADDID O OO D T 1R N
OMNITVNNGD NI N© O NN O NN M
DWrrdMMIT OSSO NN FF\WODOW0D®®D
T e e e e e e e e e e « s s e s me “ s s e e a e
MO T T T N M T T L N K W e T B e T T K e o T
Mo eEN 0O O2WIN SN HN SN Ao NS
AMOHOAN® ~NOVOOSTN NINWVWARON ONMOMMOAN®D
e e e e e s « e e e e e v e e e e e . o v e e e
NOMETOHITE mMNNNAOS ST TLTLTT NNALT O TS
MNOVYOMO mHININHEHMINGD AT -HONIN NI
HODOMNMMY® TINNTDOOT VDN HHE N ~NOAMNON~
N v e e s e « o e s s e s Y e e e e s e s e b e s
TN NN NNO O ML T NN N OO WY MM T ST T
VM AOHING VM NO D NOTTITOD® VQEHMNDND
VWONITORDO ONTINONIN ONMIIIIN NTOOHO MM
N e e e v e e e e e e e B « v e v e
NNOMMOMIE HAHNNOO®m MEOAMOAMMMN NNNNOMO
=] (= [~ =
- n ~ ~ - - — - N vt
=] tongyg o Vo v o¢ .sone o Youn ¢
HONUNT U Honong o HONUJAT O AU OSSO
+ ﬂ + 3 [ iy + S + g O T + kS + 3 Q0 o 3 + I + ﬂ v @ T
tEAsn treg8g prnase A
NUIQ Y IJU NUoVPIQ N U0 WU BDSU NOUOOWIIW
TOHNITVMEXN FTOATRKER LRI T N ] TORITUUEEW

MED.
TERM
BIGH
TERM
LOW
TERM.
MED.
TERM

MED.
INF.

3B

Different Entry-Retirement Ages, Plan Types, Termination Rates and Vesting Rules.

Total Pension Costs (Inflation and Source of Contribution) under

TABELE 8.

Service 10
40 + 5
Service 5

45 + 10
Rule 50
Rule 45
Service 1

HIGH



25-65

25-60

CONTRIBUTORY

NONCONTRIBUTORY

CONTRIBUTORY

NONCONTRIBUTORY

5.02
5.14
5.17
5.29
5.22
5.26
5.39
4.46
4.59
4.75
4.91
4.86
4.95
5.18
3.91
4,00
4.26
4.39
4,45
4.57
4.85

5.11
5.13
5.19
5.21
5.22
5.23
5.26
4.08
4.10
4.26
4,29
4.34
4.36
4.42
3.30
3.32
3.53
3.55
3.69

. 3.72
3.79

CA
2.61
2.63
2.68
2.70
2.71
2.72
2.75
2.62
2.65
2.77
2.80
2.86
2.88.
2.93
2.55
2.57
2.75
2.77
2.91
2.93
3.01

4.11
4.37
4.42
4.69
4.53
4.63
4.92
2.99
3.26
3.60
3.95
3.85
4.07
4.61
1.86
2.05
2.61
- 3.08

4.51
4.56
4.66
4.70
4.72
4.74
4.77
3.03
3.09
3.37
3.41
3.55
3.59
3.65
1.79

5Y

‘CA
1.97
2.00
2.10
2.13
2.16
2.17
2.20
1.53
1.56
1.82
1.85
2.00
2.04
2.09

5.08
5.23
5.26
5.41
5.32
5.37.
5.52
4.45
4,61
4.78
4.98
4.90
5.01
5.29

sY
5.41
5.42
5.51
5,53
5.55
5.56
5.58
4.27
4,28
4.48
4.51
4.59
4.61
4.65

CA
2.89
2.90
2.97
2.99
.3.01
3.02
3.04
2.81
2.82
2.99
3.01
3.10
3.11
3.15

4.24
4.55
4.61
4.95
45.74
4.87
5.22
2.97
3.31
3.67
4.10
3.95
4.21
4.87

5Y
4.83
4.92
5.06
5.12
5.14
5.17
5.22
3.18
3.28
3.64
3.72
3.87
3.94
4.04

2.29
2.35
2.48
2.53
2.55
2.58
2.63
1.71
1.77
2.10
2.17
2.32
2.39
2.49

CA

45 + 10
Service 10
40 + 5
Service 5
Rule 50
Rule 45
Service 1
45 + 10
Service 10
40 + 5 )
Service 5
Rule 50
Rule 45
Service 1
45 + 10
Service 10
40 + 5
-Service 5
Rule 50
Rule 45
Service 1

TERM.
MED.
TERM.
HIGH
TERM.

LOW

HIGH

INF.

Total Pension Costs (Inflation and Source of Contribution)

TABLE 8 (continued).




25-60 25-63

NONGONTR ) RUTORY CONFIR-EITORY NONCONTIR | BUTORY CONTREBLTORY

TA hY MP CA hY MP CA hY MP CA 5Y M

R 45 + 10 3.64 6.22 4.24 1.75 4.33 2.08 3.22 5.84 4.11 1.35 3.97 2.02
Service 10 3.78 6.42 4,55 1.78 4. 4) 2.23 3.31 5.96 4.37 1.37 4,00, 2.14

LOW 40 + 5 3.94 6.58 4.61 1.91 4,54 2.26 3,43 6.09 5.42 1.45 4.10 2.17
TERM. Service 5 §.07 6.73 4.95 1.93 4,57 2.41 3.51 6.19 4.69 1.48 4,12 2.29

Rule 50 4,06 6.70 4,74 1.97 4,61 2.32 3.52 6.18 4.53. 1.50 4,15 2.22

Rule 45 4,12 6.77 4,87 1,98 4,62 2.37 3.56 6.23 4.63 1.51 4.16 2.26

Sexrvice 1 4.24 6.90 5.22 2,00 4,65 2,52 3.64 6.31 4,92 1.54 4,18 2.39
45 + 10 2.68 4.17 2.97 1.30 2.79 1.45 2.46 4.01 2.99 1.04 2.58 1.46
Service 10 2.83 4.38 3.31 1.33 2.87 1.61 2.56 4.14 3.26 1.06 2.62 1.59
LOW MED. 40 + 5 3.29 4.86 3.67 1.64 3.20 1.78 2.94 4.53 3.60 1.29 2.87 1.75
INF. TERM. Service 5 3.46 5.06 4.10 1.66: 3.24 1.98 3.04 4.66 3.95 1.32 2.90 1.91
Rule 50 3.61 5.18 3.95 1.82 3.39 1.90 3.20 4.80 3.85 1.44 3.02 1.85
Rule 45 3.75 5.33 4.21 1.85 3.43 2.01 3.29 4,90 4.07 1.46 3.04 1.95
Service 1 4.00 5.60 4.87 1.90 3.48 2.29 3.45 5.07 4,61 1,51 3.10 2.18
45 + 10 1.66 2.41 1.78 .78 1.53 .86 1.60 2,40 1.86 .65 1.45 .91
Service 10 1.77 2.55 2.00 .81 1.59 .97 1.67 2,49 2.05 .67 1.47 1.00
HIGH 40 + 5 2.43 3.25 2.60 1.22 2.04 1.25 2.23 3.08 2.61 .99 1.83 1.26
TERM. Service 5 2.57 3.41 2.94 1.24 2,07 L.41 2,32 3.18 2.90 1.01 1.86 1.39
Rule 50 3.00 3.83 3.06 1.57 2,40 1.43 2.75 3.60 3.08 1.28 2,12 1.45
Rule 45 3.21 4.05 3.41 1.62 2,46 1.59 2.88 3.74 3.36 1.31 2.15 .57
Service 1 . 3.56 4.40 4.25 1.68 2,51 1.92 3.10 3.96 4.05 1.38 2,22 1.85
45 + 10 3.09 5.69 4.24 1.20 3.80 2.08 2,70 5.33 4.11 .85 3,46 2.02
Service 10 3.20 5.84 4.55 1.21 3.84 2.23 2.77 5.42. 4.37 .87 3.48 2.14
LOW 40 + 5 3.34 5.99 4.61 1.32 3.96 2.26 2.88 5.54 4.42 .94 3.56 2.17
TERM. Service 5 3.44 6.11 4.95 1.33 3.98 2.41 2.94 5.61 4.69 .96 3.59 2.29
Rule 50 3.44 6.10 4.74 1.37 4.01 2.32 2.95 5.62 4.53 .97 3.60 2.22
Rule 45 3.49 6.15 4.87 1.38 4.02 2.37 2.98 5.65 4.63 - .98 3.61 2.26

Service 1 3.58 6.25 5.22 1.40 4.04 2.52 3.03 5.71 4.92 1.01 3.64 2.39

45 + 10 2,28 3.79 2.97 .90 2.41 1.45 2.08 3.63 2.99 .67 2.21 1.46

Service 10 2,40 3.95 3.31 92 2.45 1.61 2.15 3.73 3.26 70 2.23 1.59
MED. MED. 40 + 5 2.81 4.39 3.67 1.16 2.73 %.78 2.48 4.08 3.60 .88 2.44 1.75
INF. TERM. Service 5 2.93 4,54 4.10 1.18 2.75 1.98 2.55% 4.17 3.95 .91 2,47 .91
Rule 50 3.08 4.67 3.95 1.32 2.89 1.90: 2.7¢ 4,31 3.85 1.00 2,56 1.85

Rule 45 3.19 4.79 4.21 1.33 2.91 2.01 2.77 4,38 4.07 1.02 2.58 1.95

Service 1 3.38 4.98 4.87 1.37 2.95 2.29 2.88 4..50 4,61 1.07 2,64 2.18
45 + 10 1.42 2,18 1.78 .55 1.31 .86 1.36 2,16 1.86 42 1.21 .91

Service 10 1,50 2,29 2.00 .56 1.33 .97 1.41 2,23 2.05 .43 1.23 1.00

HIGH 40 + 5 2.08 2.91 2,60 .88 1.70 1.25 1.89 2.75 2.61 .69 1.52 1.26
TERM. Service 5 2.18 3.03 2.94 .90 1.72 L.4L 1.95 2.82 2.90 .72 1.54 .39

Rule 50 2,59 3.43 3.06 1.17 2.00 I.44 2,34 3.20 3.08 .92 1.75 1.45

Rule 45 2.76 3.60 3.4 1.20 2,02 .59 2.44 3.31 3.36 .95 L.78 1.57

Service 1 3.01 3.86 4.25 1.25 2.08 1.92 2.59 3.46 4.05 1.02 1.85. 1.85

TABLE 9. Employer Costs (Inflation and Source of Contribution) under Different Entry-Retirement Ages,

Plan Types, Termination Rates and Vesting Rules



25-60 . 25-65
NONCONTRIBUTORY CONTRIBUTORY : NONCONTRIBUTORY- . CONTRIBUTORY

CA 5Y - MP CA- 5Y MP ’ CA 5Y MP CA 5Y MP

45 + 10 2,29 4.83 4.24 39 2.91 2.08 1.97 4.51 4.11 .11 2.61 2.02

Service 10° 2.35 4.92 4.55 .40 2.92 2,23 2.00 4.56 4.37 .13 2.63 2,14

LOW 40 + 5 12,48 5.06 4.61 47 3.01 2.26 2.10 4.66  4.42 .18 2.69 2.17
TERM. Service.5 2.53 5.12 4.95 .49 3.03 2.4 2.13 4.70 4.69 .20 2.71 2.29
Rule 50 2.55 5.14 4.74 .51 3.05 2.32 2.16 4.72 4.53 .21 2.72 2,22

Rule 45 2.58 5.17 4.87 | .52 3.0v 2.37 2.17 4.74 4.63 .22 2.73 2.26

Service 1 2.63 5.22 5.22 .54 3.08 2.52° 2.20 4.77 4.92 .25 2.76 2,39

45 + 10 1.71 3.18 2.97 .31 1.77 1.45 1.53 3.03 2,99 - .12 1.58 1.46

Service 10 1.77 3.28 3.31 .32 1.78 1.61 1.56 3.09 3.26 .15 1.60 1.59

HIGH -MED. 40 + 5 2.10 3.64° 3.67 .49 1.98 1.78 1.82 3.37 3.60 .27 1.76 1.75
INF. TERM. Service 5 2.17 3.72 4.10 .51 2.01 1.98 1.85 3.41 3.95 .30 1.79 1.91
Rule 50 2,32 3.87 3.95 .60 2.09 1.90 2.00 3.55 3.85 .36 - 1.84 1.86

Rule 45 2.39 3.94 4.21 .61 2.11 2.01 2.04 3.59 4.07 .38 1.86 1.95

Service 1 2.49 4.04 4.87 .65 2.15 2.29 2.09 3.65 4.61 .43 1.92 2.18

45 + 10 1.07 1.82 1.78 17 .90 .86 1.00 1.79 1.86 .05 .80 91

Service 10 1.12 1.88 2.00 .18 91 .97 1.03 1.82 2.05 - .07 .82 1.00

HIGH 40 + 5 1.57 2.38 2.60 .40 1.18 1.25 1.40 2.23 2.61 .25 1.03 1.26
TERM. Service 5 1.62 2.45 2.94 41 1.19 1.41 1.43 2.27 2.90 .27 . 1.05 1.39
: Rule 50 1.98 2.80 3.06 +59 1.37 1.44 1.76 2.59 3.08 41 1.19 1.45
Rule 45 - . 2.08 2.91 3.41 .61 1.39 1.59 1.81 2,65 3.37 .43 1.22 1.57

Service 1 2.22 3.05 4.25 .66 1.44 1.92 1.89 2.73 4.05 .51 1.29 1.85

TABLE 9 (continued). Eﬁployer Costs (Inflation and Source of Contribution)
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similar to those already noted in relation to pension benefits. Employer
costs are also presented in Table 10 using 0.6 higher rates of return than
before. Evidently, higher rates of return on investment would decrease
employer costs marginally in MP plans but substantially in defined benefit
plans. In fact, some of the entries in Table 10 are negative, imflying that
the employee contributions alone (2.5% of the payroll) would be more than

sufficient to subsidize the projected benefits under certain circumstances.



Low
TERM.

HIGH
TERM.

_ TERM.

INF. TERM.

HIGH
TERM.

NONCONTRTBUTORY

CA 5y MP
45 + 10 3.18 5.43 4.19
Service 10 3.30 5.60 4.52
40 + 5 3.44 5.74 4.57
Service 5 3.56 5.87 4.92
Rule 50 3.54 5.85 4.70
Rule 45 3.59 5.91 4.83
Service 1 3.70 6.02 5.20
45 + 10 2.34 3.64 2,92
Service 10 2.47 3.82 3.27
40-+ 5 2.88 4,24 3.61
Service 5 3.02 4.41 4.07
Rule 50 3.15 4.52 3.87
Rule 45 3.27 4.65 4.14
Service 1 3.49 4.88  4.85
45 + 10 1.45 2.10 1.74
Service 10 1.54 2.22 1.97
40 + 5 2.12 2.84 2.54
Service 5 2.24 2.98 2.91
Rule 50 2.62 3.34 2.97
Rule 45 2.80 3.53 3.33
Service 1 3.10 3.84 4.22
45 + 10 2.70 4.98 4.19
Service 10 2.80 5.11 4,52
40 + 5 2.93 5.25 4.57
Service 5 3.01 5.35 4.92
Rule 50 3.01 5.34 4.70
Rule 45 3.05 5.39 4.83
Service 1 3.13 5.47 5.20
45.+ 10 2.00 3.32 2.92
Service 10 2.10 3.46 3.27
40 + 5 2.46 3.84 3.61
Service 5 2.57 3.97 4.07
Rule 50 2.70 4.09 3.87
Rule 45 2.80 4.19 4.14
Service 1 2.96 4.36 4.85
45 + 10 1.24 1.91 1.74
Service 10 1.3% 2.01 1.97
40 + 5 1.82 2.55 2.54
Service 5 1.91 2.65 2.91
Rule 50 2.27 - 3.00 2.98
Rule 45 2.41 3.15 3.33
Service 1 2.63 3.38 4,22

TABLE 10.

Employer Costs with 0.6 Higher Rates of Return (Inflation and Source of Contribution)

25-60

CA

.28
.30

.43
.46
47
1.49

.95
.97
1.22

1.25.

1.38
1.40
1.45

.56
.58
.91
-93
1.21
1.25
1.30

.81
.83
.91
.93
.96
.96
.98

.62
.63
.83
.85
.96
.98
1.02

.36

- .37

.64
.66
.88
.90

.96.

1
1
1.41-
1
1
1

CONTRIBUTORY
5Y MP
3.54 2.06
3.59 2.22
3.70 2.23
3.73 2.40
3.76 2.29
3.77 2.35
3.79 2.52
2.25 1.43
2.31 1.60
2.59 1.75
2,62 1.96
2.75 1.86
2.77 1.98
2.81 2.28
1.22 .84
1.35 .96
1.63 i1.22
1.65 1.39
1.93 1.40
1.96 1.55
2.02 1.91
3.09 2.06
3.11 2.22
3.21 2.23
3.23 2.40
3.26 2.29
3.27 2.35
3.29 2.52
1.94 1.43
1.96 1.60
2.19 1.75
2.22 1.96
2.32 1.86
2.34 1.98
2.38 2.28
1.02 .84
1.04 .96
1.35 1.22
1.37 1.39
1.59 1.40
1.61 1.55
1.67 1.91

NN

NONCONTRTBUTORY -
CA sY wP
2.76  5.02  4.05
2.86  5.12 4.33
2.95  5.23  4.36
3.02  5.31  4.66
3.02  5.31  4.48
3.05  5.35  4.59
3.12  5.42  4.89
2,11 3.44 2.93
2.20  3.55  3.22
2.52 . 3.89  3.53
2.61  4.00  3.90
2,75  4.12  3.77
2,82 4.20  4.00
2.96  4.35  4.58
1.37  2.06 ° 1.81
1.43 213 2.01
1.91  2.65  2.54
1.99  2.73  2.85
2.36  3.09  2.98
2.47  3.21  3.28
2.66  3.40  4.02
2.33  4.59  4.06
2.38  4.67  4.33
2,48 4.77  4.36
2.53  4.83  4.66
2.54 4,84  4.48
2.57  4.87  4.59
2.61  4.92  4.90

79 3.13 2.93
85  3.21  3.22
.13 3,51 3.53
20 3.59  3.90
.33 3,72 3.77
.39 3.78  4.00
.48 3,88 4.58
1.17  1.86  1.81
.21 1.92  2.01
1.63 2,37 2.54
1.68  2.43  2.85
2.02  2.76 2.9
2.10  2.85  3.28
2.23 2,98  4.02

25-65

CA

-89
.91
.98
1.00
1.02
1.03
1.06

.69
.71
.89
.93
1.01
1.03
1.10

.43
.69
.72
.93
.95
1.03

W47
.49
.35
.57
.58
.59
.62

-39

.56
.59
.66
.68
74

.24
.45

.64
.67
.75

under Different Entry-Retirement Ages, Plan Types, Termination Rates and Vesting Rules.

~

CONTRIBUTORY

sY MP
3.13 1.99
3.16  2.12
3.26 2.14
3.26  2.28
3.28  2.19
3.29 2.2
3.32 2.37
2.01  1.43
2.03  1.57
2.2 1.71
2.27  1.89
2.36  1.82
2.38  1.92
2,46 2.16
1.09 - .88
1.1 .98
1.40  1.23
1.43  1.37
1.64  1.40
1.66  1.53
1.74  1.83
272 1.99
2.7 2.13
2.80  2.14
2.83  2.28
2.84  2.19
2.85  2.24
2.88  2.37
1.70  1.43
1.72 1.57
1.8 1.71
1.93  1.89
1.99  1.82
2.01  1.92
2.07  2.16

.90 .88

.91 .98
1.16  1.23
1.18  1.37
1.35  1.40
1.37  1.53
1.45  1.83



RIGH
iNi.

LOW
TERM.

MED.
TERM.

HIGH

" TERM.

45 + 10
Service
40 + 5

Sexrvice
Rule 50
Rule 45
Service

45 + 10
Service
40 + 5

Service
Rule 50
Rule 45
Service

45 + 10

Service 10

40 + 5

Service
Rule 50
Rule 45
Service

NONCONTRIBUTORY
cA 5Y MP
2,02 4.25  4.19
2.07  4.33  4.52
2.18 T 4.45  4.57
2.23 4,51  4.92
2.25  4.52  4.70
2.27  4.55  4.83
2.31 4.59 5.20
1.50  2.80  2.92
1.56  2.89  3.27
1.85 3.21 3.61
1.91 3.28 4.07
2.04 3.41 3.88
2,10 3.47 4.15
2.19  3.56  4.85
.94  1.60 1.7
.98  1.66 1.9
1.38  2.10 2.5
1.43 2,15 2.9
1.75 2.47 2.9
1.84  2.56 3.3
1.96  2.69 4.2

TABLE 10 (continued).

N oo B~y

25-60

CONTRIBUTORY
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.12
.13
.19
.21
.22
.23
.25

W11
.12
.26
.28
.35
.37
.41

.04
.05
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.40
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Employer Costs with 0.6 Higher Rates of Return
(Inflation and Source of Contribution)
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1.84 4.66
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1.88 4.59
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1.32 2.93
1.35 3.22
1.58 3.53
1.61 3.90
1.73 3.78
1.76 4.00
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1.57 3.28
1.64 4.02
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CONTRIBUTORY
CA 5Y
-.15 2.01
-.13 2.03
-.09 2.08
-.06 2.10
-.06 2.11
-.05 2.11
-.02 2.15
-.08 1.18
-.05 1.20
.05 1.33
.08 1.36
.12 1.40
.14 1.42
.20 1.48
-.08 -56
-.07 .57
.08 .75
.11 .78
.22 .89
.24 91
.32 .99



49~

V. CONCLUSIONS

In the forégoing,‘three basic pléns ﬁeré examined under various
economic assumptions and vesting rules, for employees with different
mobility characteristics and périods-of participation in the labor force.:
The analysis was based on proEabilistic models designed to characterize the
ultimate benefit to Be derived by a typical employee (or, ex-post, by a group
of similar employees) from his or her career membérship in pension plans.
The enéuing peﬁsion costs were also modelled aﬁd computed by an adaptation
of the projééted benefit-cost method to lifetime pension benefits. The

results presented and discussed in the paper have important implicatioms

.regarding the current status of the private pension system in Ontario, and

the ekpected cthequences of more liberal Vesting rules.,

A discussion of the virtues and limitations of alternative vesting rules
must be preceded by an assessment of the plan types examined in.the paper in
terms of empléyee beneifts, employer costs, and the social objectives of the
government which supports these plans througﬁ tax expenditures. While the
employers are.primarily concerned with the magnitude-énd unpredictability
of pensiéﬁ costs as a function of the payroll, issues of main importance for
the employees ha?e been thg existence and value of.private pension benefits.
On the othér haﬁd, in a&dition to the questions of distributional equity,
the government is concerned with the overall well-being of the private
pension system as a regulator (at the provincial level) and as a subsidizer
(at the federal and provincial levels). | |

Froﬁ the employees’ perspective, defined benefit plans haﬁe a number of
important drawbacks. First, pension benefits under CA plans dete:ioiate

rapidly with inflation, as the accrual of penéion is based on past wages.
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The prospects are somewhat better in 5Y plans where, although benefits
reliated to previous employments would also érode rapidly with inflation,
current job benefits would exhibit a good follow-up: Accrded pension
benefits are fully protected from inflation only it MP plafis in which both
past and current benefits increase with inferest rates reflecting inflation
(Table 7). Second, and for substantially thHe same reasons, defined benefit
plans (especially CA plans) are fot "age neutral" Because berefits for
younger workers areé lower in value than for older worketrs. Although there
have beéeri some proposals to eliminate apge-related pensién bernefit
differentials, it appears‘impossible to construct age-neutral defined
benefit plans.ll In contrast; money purcHaseé plans, in which the employer
coritributes a fixed percentage of employee ed¥fings, are clearly age-neutral.
It should be noted; however, that benefit diffeérentials due to age would
prevail evén in MP plans; except under full dnd immediate vesting, so long
as termination rates decrease with age.

In addition to being w#eéry sensitivé to irnfldation and age, pension
benefits under CA plaﬁs are not well related to current economic status of
the worker, for wages grow but past benefits do not (see Figure 3). This
relationship is improved in MP and 5Y plans. (In the latter, current
job benefits-are based on final éarnings.) Also, in relatibn to other forms
of saving, comparative value of benefits in CA plans is difficult to ascertain
for the average worker; such a'comparison should necessarily involve énnuities:

This difficulty is compounded in 5Y plans because of wage growth in the

11 : . . . . . .
See [2] for a comprehensive analysis and discussion of this issue as it

relates to cost-neutrality to firms in hiring workers of different ages.
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current job. In MP plans, on the other hand, accrued pension benefits are
readily comparable with other assets.

As for the relative advantages to thé workers of defined benefit plans,
it might be.noted that such schemes promise a fixed benefit rate, not a
fixed contribution rate as in MP plans. Evidently, the latter would increase
the unce:tainties about future benéfits. It is also true.that the accrued
benefit is easily comparable with current wage in défined benefit plans,
but not in Mf plans where it is necessary to go back through annuities.
Such advantages, however, fall short of explaining the relative popularity
of defined benefit plans in Ontario and elsewhere in North America.

MP plans offér notable advantages for employers also. For
one_thing{ cost of a defined benefit plan fluctuates With ecqnoﬁic conditions
(Tables 9 and 10), as the cost of annuity depends on the prevailing rate of
return on investment, while the cost of a MP plan has a known upper bound
implied by the rate of contribution. In addition, defined benefit pléns are
very difficult fovéost for the'firm because of uncertainties involved in the
projection of economic conditions, termination rates; and wéges.lg Costing
of a MP piqn,.oﬂ’the other hand, is almost immediate.

In &efiﬁed benefit plans, there may be incentives for thé firms to
formulate hiring and retention policies that are discriminatory to older

workers, because such plans are not age-neutral and pension costs are

relatively higher for older workers; such incentives would be more pronounced

in final earnings plans under which the employers may expect the largest

2
1 In CA plans, costing would be relatively easy if the firm used the '"plan
termination cost method,”" but harder under other actuarial cost methods.
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relative reductions in mobility.13 As pointed out in section 4.1, 5Y plans
are highly sensitive to rates of termination, followed by MP and CA plans.

From the viewpoint of the government, distribution of pension income
across the retired wérkers of comparable preretirement economic status would
be most equitable and uniform under CA plans. At the other extreme are the
5Y plans with highest distributional dispersions, with MP plans falling
somewhere in between (see Tables 5 and 6 for coefficients of variation and
Gini coefficients). The same relative ranking of the three plan types
(i.e., CA, MP, and 5Y) also prevails in relation to the efficient allocation
of labor, as CA plans place the lowest restriction on mobility and 5Y plans
the highest. In terms of preserving the purchasing power of the pension
income relative tp the earnings of comparable nonretired workers, however,
CA plans are inferior to both 5Y and MP plans. In this regard, a comparison
between the last two types of plan would depend very much on when changes
in economic conditions (i.e., wage growth, interest rate) take place and on
the timing of.annuity pufchases. Finally, in relation to the impact of
regulation through statutory vesting rules, it has been established that
CA and MP plans are highly sensitive but 5Y plans are relatively neutral to
vesting provisions.

These observations are summarized in Table 11, which also.inéludes ordinal
rankings of the three plans through various criteria of importance to

workers, employers, and the government. Two conclusions emerge: (1) overall,

13Unfortunately, such influences are not well-reflected in the results

because of the assumed independence in the foregoing policy simulatiems

of termination rates, wages, and plan characteristics. This assumption
avoids the estimation problems related to the extent to which varying plan
parameters would affect labor turnover (the individual response) or cause
compensating variations in wages (the market response). Such considerations
do not limit the usefulness of the results, however, so long as they are

interpreted with due regard to elements that are not incorporated in the
models.



ECONOMIC PACTOR/ ASSESSMENT (ORDINAL RANK) OF PLAN
AGENT CRITERION CA 5Y . MP
WORKER 1) Inflation Fast deterioration |[Fast deterioration [|Increase of past and
of previous and of previous, good current benefits with
Ccurrent benefits follow-up by interest rate
i current-job benefits reflecting inflation
(3 (2) __ (1)
2) Age-Related Very high age- High differentials [Differentials due only
Benefit Differ- related pension with partial smooth-|to vesting rules and -
I entials differentials ing by current job termination rates
benefits
(3) (2) 3 " (1) : 1
Comparability of 5Y with MP depends heavi
3) Comparability Very weak follow-up on Ehe timing of changes in tegms of wage 4
with Current rowth, interest rate, and annuity purcﬁase;
Economic Status 3 §t°nay’go eiChe?1w§¥ :
4) Comparability with | Easy Easy Difficult, must be
Current Wage backtracked through
annuities
) ()] (3)
5) Comparability Difficult, should Difficult, should Immediate
with Other Assets |be based on be based on
annuities annuities and wage
‘| growth in current
Job
(2 3) (€D
FIRM 6) Cost Variable, depending |[Very variable, Known upper bound -
on inflation depending on rate of contribution
inflation and
promotion
(2)° 3 1)
7) Costing of Plan Difficult except Difficult - very Almost immediate
under PTCM -~ hard hard projection of
projection of economic conditions,
economic conditions |termination rates,
and wage growth
: (2) (3) 1
8) Labor Mobility Small relative Large relative Small relative
reduction reduction as past reduction
years in current
job are upped
(3) €3] (2)
9) Cost Differentials | High . Very high differ~ Small differentials
Related to Hiring | Differentials ential due to wage [due only to inter-
Age at termination action of vesting
rules and termina-
tion rates.
(2) (3) (L
GOVERNMENT | 10) Equitable Lowest Gini and Highest Gini and Moderate distribution-
Distribution of Coefficient of < [Coefficient of al indexes -
Pension Wealth Variation Variation
1) . (3) (2)
o
11) Comparability of Inferior to 5Y | Comparability of 5Y with MP depends
Retired to Non- heavily on the timing of changes in
retired terms of wage growth, interest rate,
w and annuity purchase; it may go either
way
3 (1-2)
12) Efficient Less restriction on [High restriction on [Medium restriction on
Allocation of mobility is mobility mobillty
Labor probably best
(1) (3) (2)
TABLE 11, Assessment and Ordinal Rank of Plan Types in Terms of

Various Factors/Criteria.
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MP plans best serve the interests of all three economic agents, (2) the impact
of vesting rules cannot be isolated from--and thus should not be assessed
independent of--plan types. In turn, the latter issue must be addressed
from two diffeérent directions: (1) incremental changes in pension-related
measures induced by alternative forms of more liberal vesting provisions in
different plans, (2) comparative effects in different plans of delayed vesting
characterized by these alternatives relative to full and immediate vesting.
Some of the results reported in Section 4 are reproduced in Tables 12
and 13 as multiples of the corresponding values under the rule "45 and 10" in
defined benefit plans.14 It is apparent that liberalization of vesting
rules would have a larger impact on CA plans and in higher termination sectors.
It is also apparent that removing the age requirement from the current
statutory vesting rule "45 and 10" would result in marginal increases in
costs and benefits and equally modest improvements in the distribution of
benefits in defined benefit plans. Rule "40 and 5" or "service 5" would
result in comparable moderate increases in costs and benefits, and a more
substantial liberalization can be achieved through "rule 50" or "rule 45."
The rational in arriving at better regulatory alternatives should not
be based, however, largely on considerations relative to current vesting
standards. More important are the relativities with respect to ultimate
benefits and costs under full and immediate vesting which has been
characterized in this study by the rule "service 1." Performances of
different vesting rules relative to this form of vesting are also given in
Tables 12 and 13 in terms of cost, benefit, and Gini ratios in defined

benefit plans. It is interesting to observe that the effects of the rules

14Ratios in Tables 12, 13, and 14 are for age group 25-65 under the most

probable economic scenario. Ratios for different age groups and economic
assumptions are similar.
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Expected Benefit | Gini Index
(Total Cost) in in Non- Expected Cost in
Termin. Vesting Noncontributory. | Contributory Contributory Plans
Rate Rule Plans Plans _ Total Employer
45 and 10 1.00 ( .89) 1.00 (10.00) 1.00 ( .95) | 1.00 ( .86)
Service 10 1.02 ( .91) .86 ( 9.00) 1.01 ( .96) | 1.02 ( .86)
40 and 5 1.07 ( .95) - .49 ( 5.00) 1.03 ( .98) j1.11 ( .93)
Low Service 5 1.09 ( .97) .39 ( 4.00) 1.03 ( .99) { 1.13 ( .95)
Rule 50 1.09 ( .97) .29 ( 3.00) 1.04 ( .99) [ 1.15 ( .96)
Rule 45 1.10 ( .98) .23 ( 2.00) 1.04 ( .99) | 1.16 ( .97)
Service 1 1.12 (1.00) .10 ( 1.00) 1.05 (1.00) | 1.19 (1.00)
45 and 10 1.00 ( .72) 1.00 ( 6.50) 1.00 ( .89) | 1.00 ( .63)
Service 10 1.03 ( .74): .94 ( 6.00) 1.01 ( .90) | 1.03 ( .65)
40 and 5 1.19 ( .86) .50 ( 3.25) 1.06 ( .95) [ 1.30 ( .82)
Med. Service 5 1.23 ( .88) 46 ( 3.00) 1.07 ( .96) | 1.35 ( .85)
Rule 50 1.30 ( .94) .25 ( 1.50) 1.10 ( .98) {1.48 ( .93)
Rule 45 1.33 ( .96) .20 ( 1.25) 1.11 ( .99) { 1.51 ( .95)
Service 1 1.39 (1.00) .15 °( 1.00) 1.13 (1.00) | 1.60 (1.00)
45 and 10 1.00 ( .52) . 1.00 ( 6.71) 1.00 ( .83) ] 1.00 ( .41)
Service 10 1.04 ( .54) .97 ( 6.43) 1.01 ( .83) | 1.04 ( .42)
40 and 5 1.39 ( .73) .54 ( 3.57) 1.09 ( .91) | 1.65 ( .68)
High Service 5 1.44 ( .75) .51 ( 3.43) 1.10 ( .91) | 1.71 ( .71)
Rule 50 1.73 ( .90) .22 (1.43) 1.17 ¢ .97) | 2.20 ( .90)
Rule 45 1.80 ( .94) 19 (1.29) 1.18 ( .98) | 2.26 ( .93)
Service 1 1.91 (1.00) .15 ( 1.00) 1.21 (1.00) | 2.43 (1.00)
TABLE 12. Selected Measures for Career Average Plans Indexed on the

Corresponding Values under the Rules "45 and 10" and
("Service 1),
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Expected Benefit

Gini Index

(Total Cost) in in Non- Expected Cost in

Termin. Vesting Noncontributory |Contributory Contributory Plans
Rate Rule Plans Plans Total Employer
45 and 10 1.00 ( .93) 1.00 (1.46) 1.00 ( .97) |1.00 ( .95)
Service 10 1.02 ( .95) .93 (1.31) 1.00 ( .97) |1.01 ( .96)
40 and 5 1.04 ( .97) .81 (1.15) 1.02 ( .99) {1.03 ( .98)
Low Service 5 1.05 ( .98) .77 (1.08) 1.02 ( .99) |1.04 ( .99)
Rule 50 1.05 ( .98) .74 (1.08) 1.02 ( .99) |1.04 ( .99)
Rule 45 1.06 ( .99) .72 (1.00) 1.03 (1.00) [1.04 ( .99)
| Service 1 1.07 (1.00) .68 (1.00) 1.03 (1.00) {1.05 (1.00)
45 and 10 1.00 ( .81) 1.00 (2.00) 1.00 ( .92) {1.00 ( .84)
Service 10 1.03 ( .83) 1 .95 (1.94) 1.00 ( .92) |1.01 ( .84)
40 and 5 1.12 ( .91) .71 (1.41) 1.05(C ,96) [1.10 ( .92)
Med. Service 5 1.15 ( .93) .68 (1.35) 1.06 ( ,97) 11.12 ( .94)
Rule 50 1.19 ( .96) .57 (1.18) 1.07 ( .98) [1.16 ( .97)
Rule 45 1.21 ( .97) .54 (1.12) 1.08 ( .99) |1.17 ( .98)
Service 1 1.24 (1.00) .50 (1.00) 1.09 (1.00) {1.19 (1.00)
45 and 10 1.00 ( .62) 1.00 (2.74) 1.00 ( .85) {1.00 ( .65)
Service 10 1.03 ( .64) .97 (2.68) 1.00 ( .86) [1.01 ( .66)
40 and 5 1.27 ( .79) .65 (1.79) 1.08 ( .92) [1.25 ( .82)
High Service 5 1.30 ( .81) .63 (1.74) 1.09 ( .93) [1.28 ( .83)
Rule 50 1.48 ( .93) .43 (1.16) 1.15 ( .98) |1.45 ( .95)
Rule 45 1.53 ( .95) 40 (1.11) 1.15 ( .98) {1.47 ( .96)
Service 1 1.60 (1.00) .37 (1.00) 1.17 (1.00) |1.53 (1.00)

TABLE 13. Selected Measures for Last Five Years' Average Plans Indexed

on the Corresponding Values under the Rules '"45 and 10" and
("Service 1").
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"service 5" and "40 and 5" in CA plans are comparable to the effects of
"service 10" and "45 and 10" in 5Y plans. A comparative examination of the
Gini ratijos reveals, also, that the previously noted high distributional
inequities in 5Y plans are primarily due to the plan type, while in CA plans
the main negative factor is the vesting rule. Therefore, if the new
regulatory guidelines in relation to delayed vesting are to balance the
impacts of different plan types, statutory vesting rules applicable to CA
plans ought to be more liberal than those applicable to final earnings plans.

It is also ciear from these results that both "rule 50" and "rule 45"
approximate, in effect, full and immediate vesting in defined benefit plams,
except iﬁ relation to distributional equity. These rules, however, would
create additional complications for workers and firms iq their valuation of
the defined benefit pension scheme. More importantly, they would further
the negative effects of age-dependent pension differentials by providing
additional incentiveg for the firms to formulate hiring policies that are
discriminatéry to older workers. |

Tébie 14 shows that the impact of alternative forms of‘liberalization on
MP plans would be-comparable, in general, to tﬁat obsér&ed in CA plans
with an important qualification that the age requirement is much more
influential in MP plans than in defined benefit plans. On the other hand,
more is lost due to vesting in MP plans. In fact, it is seen through
measures relative to "service 1" that the performance of "service 5" in
MP plans is remarkably‘similar to the performance of "40 and 5" in CA plans.

In conclusion, growth of defined contribution (money purchase) plans

should be encouraged as the most important means of reforming the private

pension system in Ontario. In terms of the alternatives examined in this
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Expected Benefit

Gini Index

(Total Cost) in in Non- Expected Cost in
Termin. Vesting Noncontributory Contributory Contributory Plans
Rate Rule Plans Plans Total Employer
45 and 10 1.00 ( .84) 1.00 (7.00) 1.00 ( .93) | 1.00 ( .85)
Service 10 1.06 ( .89) .71 (5.00) 1.02 ( .95) | 1.06 ( .90)
40 and 5 1.08 ( .90) .62 (4.50) 1.03 ( .96) | 1.07 ( .91)
Low Service 5 1.14 ( .95) .35 (2.50) 1.05 ( .98) | 1.14 ( .96)
Rule 50 1.10 ¢ .92) .52 (3.50) 1.04 ( .97) | 1.10 ( .93)
Rule 45 1.13 ( .94) .40 (3.00) 1.05 ( .98) | 1.12 ( .95)
Service 1 1.20 (1.00) .14 (1.00) 1.07 (1.00) [ 1.18 (1.00)
45 and 10 1.00 ( .65) 1.00 (7.00) 1.00 ( .86) | 1.00 ( .67)
Service 10 1.09 ( .71) .85 (6.00) 1.03 ( .87) | 1.09 ( .73)
40 and 5 1.20 ( .78) .57 (4.00) 1.06 ( .92) | 1.20 ( .80)
Med. Service 5 1.32 ( .86) .44 (3.00) 1.10 ( .95) | 1.31 ( .87)
Rule 50 1.29 ( .84) .45 (3.25) 1.09 ( .94) 1 1.27 ( .85)
Rule 45 1.36 ( .88) .35 (2.50) 1.11 ( .96) | 1.33 ( .89)
Service 1 1.54 (1.00) .14 (1.00) 1.16 (1.00) | 1.49 (1.00)
45 and 10 1.00 ( .46) 1.00 (6.71) 1.00 ( .81) | 1.00 ( .49)
Service 10 1.10 ( .51) .92 (6.14) 1.02 ( .82) | 1.10 ( .54)
40 and 5 1.40 ( .64) .57 (3.86) 1.09 ( .88) | 1.39 ( .68)
High Service 5 1.55 ( .71) .49 (3.29) 1.12 ( .91) | 1.53 ( .75)
Rule 50 1.65 ( .76) .37 (2.43) 1.14 ( .92) | 1.59 ( .78)
Rule 45 1.81 ( .83) .29 (2.00) 1.17 ( .94) | 1.73 ( .85)
Service 5 2.18 (1.00) .15 (1.00) 1.24 (1.00) {2.03 (1.00)
TABLE 14. Selected Measures for Money Purchase Plans Indexed on the

Corresponding Values under the Rules "45 and 10" and

("Service 1'").
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paper, vesting rules should not be more restrictive than "service 5" in

defined contribution plans and "40 and 5" in defined benefit, career average

plans; a more stringent benchmark may be considered for defined benefit
final earnings plans. Since defined benefit plans are not restricted to
"career average' and "last five years' averagé” modes (in fact, these are
extreme forms) the latter differentiation leads to the perhaps undesirable
prospect of prescribing a different vesting rule for every benefit formula.
The rule "40 and 5" could, therefore, be adopted for all defined benefit
plans and the rule "service 5" for all defined contribution plans. If a

single statutory minimum provision is to replace the rule "45 and 10" in all

plans, then the most appropriate choice appears to be the rule "service 5."
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APPENDIX

Duration of Employment (years)

Attained Mobility 0 1 2 3 4 7 12 17 22 27 32
Age '
High 412 .604 .700 .757 .796 .862
22 Med. .618 .736 .800 .838 .864 .908
Low .809 .868 .900 .919 .932 .954
High <440 624 715 .769 .806 .866 .910
27 Med. .627 .749 .810 .846 .871 .911 .940
Low .814 .874 .905 .923- .936 .956 .970
High .468 .642 .728  .781 .816 .872 .914 .934
32 Med. .645 .761 .,819 .854 .877 .915 ,943 .956
Low .822 .880 .,910 .927 .938 .958 .972 .978 .
High .493  .658 .742 . .792 .824 .880 .918 .937  .948
37 Med. .662 772 .828 .861 .883 .920 .946 .958. .965
Low .831 .886 .914 .930 .942 .960 .973 .979 ..982
High .518 .676 .754 .802 .834 .,884 ,922 .940 .950 .956
42 Med. .679 .784 .836 .868 ,889 .923 .948 .960 .967 .971
Low .840 .892 .918 .934 .944 .962 .974 .980 .983 .986
High 541 .691 .766 .811 .841 .890 .925 .943 .952 .958 .964
47 Med. .694  .794  .844 874 .894 .927 .,950 .962 .968 .972 .976
Low 847 .897 .922 ,937 © .947 .964 .975 .981 .984 .986 .988
High .564 .706 .778 .820 .848 .896 .929 .946' .954 .960 .967
52 Med. .709  .804 .852 .880 .899 .931 .953 .964 .970 .974 .978
Low .854 .902 .926 .940 .950 .966 .976 .982 .985 .987 .989
- High .584 .721 .788 .829 .856 .901° '.932 .949 .956 .962 .,968
57 Med. .723 .814 .859 .886 .904 .934 .955 .966 .971 .975 .979
Low .862 .907 .930 .943 .952 '.967 .978 .983 .986 .988 '.990
TABLE Al. Probabilities of Remaining in;the Same Employment

for an Additional Year as a Function of .Attained
Age ‘and Tenure for High, Medium, and Low Mobility

Sectors.
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Mortality Rate

Mortality Rate

Age GAM MLT Age GAM MLT Age GAM MLT
20 .000524 .0017810 47 .003907 .0056127 74 .051474 .0606918
21 .000543 .0018411 48 .004400 .0062159 75 .055566 .0655171
22 .000566 .0018657 49 .004933 .0068820 76 .060364 .0707965
23 .000589 .0018340 50 .005501 .0076117 77 .066249 .0766410
24 .000615 .0017500 51 .006106 .0084061 78 .072953 .0829766
25 .000644 .0016447 52 .006744 ,0092659 79 .080085 .0897294
26 .000676 .0015492 53 .007418 .0101672 80 .087862 .0970103
27 .000712 .0014944 54 .008124 ,0111092 81 .095916 .1049301
28 .000751 .0014816 55 .008866 .0121282 82 .104202 .1125998
29 .000794 .0014901 56 .009577 .0132603 83 .112857  .1229454
30 .000842 .0015181 57 .010313 .0145417 84  .121713 .1328930
31 .000895 .0015636 58 .011113  .0159649 85 .130743 .1435535
32 .000953 .0016246 59 .012091 .0175060 ° 86  .140002 .1550377
33 .001018 .0016949 60 .013216 .0191759 87 .149447  .1674566
34 .001089 .0017758 61 .014452 .0209856 88 .159267 .1807363
35 .001168 ,.0018766 62 .015773 .0229460 89 .169541 .1948027
36 .001253 .0020070 63 .017202 .0250341 90 .180337 .2097668
37 .001348 .0021764 64 .018935 .0272425 91 .191428 .2257396
38 .001454 .0223866 65 .020982 .0296059 92 .202675 .2428318
39 .001571 .0026315 66 .023475 .0321591 93 .215006 .2609695
40 .001700 .0029081 67 .026287 .0349367 94 .229719 .2800788
41 .001862 .0032136 68 .029332 .0378967 95 .245661 .3002707
42 .002082 .0035452 69 .032595 .0410161 96 .262162 .3216559
43 .002352 ,0038886 70 .036284 .0443578 97 .280078 .3443454
44 .002674 .0042458 71 .040205 .0479848 98 .299603 .3682653
45 .003041 .0046380 72 .044043  .0519601 99 .320625 .3933416
46 .003453 .0050865 73 .047723  ,0562097 100 .343642 .4196852
TABLE A2. Mortality Rates at any Given Age for Canadian Males,

Adjusted for Experience of Pension Plan Members (GAM)

and for all Canadian Males (MLT)





