. HD

FALE3

%J wﬁxﬁ-

@%u

* 17106 2R\
cz -y
"~ no.é ‘

STATU TORY ACTUARTIAL REPORT No. 6

A% AT DECEMXBER 31, 1977

CANAIYA

4 o »_ 1994 05 30

| BBLIOTHEWUE DU PARLEMEN ﬂ




CANADA PENSION PLAN | LIB

ACTUARIAL REPORT AS AT DECEMBER 31, 1977 ? 3
TABLE OF CONTENTS
Introduction ..... e R P P |
diain Takles of Financial Projections
(Tables 1-4)........... e e 5
Chservations and Conclusions........<....: feeaeereeee il
Appendices
A Auxiliary Fund Projections (Tables 5-10)......... .17
B Main Frovisions of the Plam.......c...eeeeeoreaeens 24
C 'Principal Assumptions and Procedures
- {Including Fopulation Projections).i...f, ...... 35

D Estimates of Contribution Rates Based on

"Actuarial Funding" and Development of




CANADA PENSION PLAXN: : .

STATUTORY ACTUARIAL REPQE

(ds at December 31, 1977)

that at least once in every five years a report shall ce

on.an actuarial examination c¢f the operation of ti

sursuant to subsection 115(1) was Statutory Actuarial Report‘No. 3,

'3

«s at December 31, 1973, which was tabled in the Hcuse of Commonrs cn

This regort is divided into three sections. Section II presents the

"t
+

main tables ef financial projections for the plan, and Section III
centains certain observatipns andbconclusiong. The report is follcue&
_by four zppendices. The tables includedin the body qf the report are
based cn a single set of assumptions, which differ slightly from <hose

used foer purposes.of the preceding report. Auxiliary tables to test’

the sensitiviz

of the projections to some of the major assumptiens

dix A. The main provisions of the Canada Pension

rlying the main tatles of financial projections are given

in Appendix C. Estimates of contribution rates applicable to a "fully

funded” system and the development of the accempanying "urnfunded

contained in Appendix D.

ProjecTiar

[$

re shown for each year trom 1978 to 1987, lﬁciusive, and -

Ter the cears-1¥3), 1893, 2000, 2005, 2010, ;025, 20390 and 2030, °

Y



three types of tables presented in Section II are:

ta) fund projections (including benefits and expenses, amou

of cnﬁtributicns at stipulated rates and net cash flow
the provinces),

(b} amounts of benefits (classified by type of benefit) and
expenses, and

(ct benefits andkexpenses expressed as percentages of contrib—

utory earnings ('pay-as~you-go'" or 'current cost" contrik-

ution rates).

The fund projections are dependent not only on thé various econc

and dencgraphic assumptions but also on the contributicn rates assuzed
to be irn effect from time to time. The contributior rate has been

.5% of contributory earnings (split equally between

employers and employees) since .the inception of the Plan in 1866. <

ot

Qﬁs expected from the beginning that this rate would be more than
sufficient o meet current benefits and expenses for gbout fifteer
vears, that eventually it would have to be increased, and that the

size of the required increases in contribution rates would depend on

the experience of the Plan, the funding objectives and, of course, any
amendments made to the'provisiohs of the Plan.

The prejecticns contained in this report largely confirm the conclusions
cf the ;recéding report. However, as a result of experience and scme

assumptions, the projected fund accumulations and reguired

contridbuticr rates are somewhat higher in this report. The new pro-

Jections indicate that the contribution rate would have to rise

rates 1z cenceivzble, and the issues involved and the implicatiern

1

the fedzral-nrovincial Continuing Committee of Officials on Fiscal arnd

Zeconcmic latiers.



Az in the prececding report, the fund projections herein are develaped

on three relatively simple assumptions regarding funding objectives

FUND A

nue as long as possible at the present statutory

3.8% of contributory earnings, which results in tThree phases

phase, contributions are greater than the amounts
or ou:ment of benefits and expenses. The:resulting excess
funds constitute the net cash fiow to the provinces which gradually
décreases to zero. The fund increases by this excess as well as by
investment eﬁrnings; however, since investment earnings are funds
fiowing frem the provinces which are returnable to them in the fors
ol new lﬁans, they do not affect the net cash flow. -The first phése
ends when current benefits and xpenses become greater than current
contributions. »

Juring the zecond phase, in addition to contributzions, -an increasing

interest earnings of theé Fund would be required to mev®

“he payment of denefits and expenses. While the fund would continus

-

to grow from the accumulation of any interest net required for current

_expenditurs2:, the funds available to the provinces in the form o new
: P ;

loans would now be less than the interest payments reguired from then,

in the =rogrsss of the fund 2egins when current

Thures

:xld become greater than the sum of current interes<

eood




and current contributions. During this phase, an i

~7 the loans would have to be repaid by the provinces.in order tc zes:

current expenditures, and the fund would decrease until it became

A% the end of the third phase, either the contribution rate would have

Lon

o be raisad Te the level of a current cost (pay-as-you-go) contrih

rate or haw scurces of funds would have to be introduced.

TUND 8

This fund is identical with Fund A during the initial phase. Howeuer,

at the c¢nd of this period the net cash flow to the provinces would nat

Under this assumption, interést payments by the provinces would never de
used for purposes- of -expenditures and thus would be continually rezurn-

able t form of new loans and would result in an
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ever increasing.fund.

this fund is identical with Fund A during the first two phases. HLowever,
at the end of the second phase the fund would not be permitted to .decrease;
instead, the contribution rate would begin to be increased to levels

such tha* contributions plus interest earnings would continue to te

equal to expenditures on a current basis.

Under thi: uazption, the lcans made to the provinces up to the end of
the seccnd phase would be renewable in perpetuity. .In contrast to Tund

wments by the provinces would be required for .purposes cf

and expenses. However, in real terms the fund ar:z

o




isteresT pavoents would zradually become less and less significan:.

It shouid zognized that Fund A shows the expected progress ¢

{7, oz i3 theoretically zossible, there were fo be no ohw

: or contribution rates until the fund became exhausted.

o visualize circumstances under which such a course

he followed as z matter of policy. Even if it were considered desirabic
<o operaze the Plan on a éurrent cost (pay-as—you=-go) basis,vli:tle
would be ac:cm;lished.by having the loans to thé pra?inces rep;ié. and
zven i it were Jecided to have the loans repaid, it is unlikel: that
i woulq 2z Zesirable to have them repaid at' a bace which would seriousl

cvovinzial borrowing requirements. Also, delaving an incr

ion rate until the fund became exhausted would recez-

sitate ¢ rathsr substantial sudden initial increase, i.e., from 3.3% to

arout . of contributory earnings, twentv-five vears hence.

Clearly, the juestion to be resolved is how soon and at what pace

earlier, funding alternatives are presently being studied by a federal-

arovincial committee and some alternative other than those presented.

here fur illustrative purposes as Fund B and Fund C may commend =




Iz MAIN TABLES OF FINANCIAL PROJECTIONS

This section contains the following tables:

Table Page
ial fund orojections
:
(showing also contributions, expenditures
ancd the difference betweén these two which
constizutes. the net cash flow to the
provincesi! o 1 7
ia) Berefizs and expenses,
showing each type of benefit E S 2 8
tc) Benefits and expenses,
;; showing each type of benefit, expressed -
as percesntages of contributory earnings
{"pay-as-vou-go" or "current cost” -
contribution rates) 3 9
id) - BenetTits and expenses,
(split by major category) in absolute
amounts and expressed as percentages
of contributory earnings 4 10

The principal assumptions underlying these projections are described

in Appéndix C (page 35).

nunter ofF auxiliary fund projections based on variations in one cr

more of the assumptions are given in Appendix A (page 17).




v TABLE.1 .

I'UED PROJECTTONS

crusp 1N BILLIONE O DOLLARS, OTHER DOLLAR FVIiCURES 1% HILLIONS,

CONTRTIEUTION PATE AS PERCENT OU (I()fl'l‘h‘llilv!'{'(}I!Y EARTLHGS)

FUND A

F.65 CONTRIBUTION RATE

Funp s

CASI FLOY TO .I‘[:()VINCI-'.S DECYEASES

runn ¢

.. CASH FLOU To PROVINCES DECREASTS

UNTEL NEGATIVE ALD EQUAL T0
URTIL ZERO FHTEREST ON YURDb
_ REHEFITS | CCASIL PLOY FUND , CASU FLOV rudi - CASI FLOU  punn
CALENDAR AUD COMETR L- 10 AT END | CONTRIBU=-. COMTR1- - TO AT EHMD | CONTRIBU-~ CURTRI- CTO AT EdD
YEAR EXPENSES | FUTLONS' PROVINCES - OF YEAR | TION RATE BUTIONS PKOVINCES OF YEAR | TION KATE BUTLONS PROVINCES OF YEAR
e (2) (3) . 4) (5) (6) n (8) 9y (10) () iz
S 5 _ $ 8 7 $ $ $ [ ' $ .S §
ten 13480 2096 710 14.3 3.60 2096 710 14.3 3.60 20006 710 14,3
1979 1752 2176 625 16.1 3.560 2376 625 l16.1 3.60 2376 625 16.1
1980 2152 2674 522 17.9 3.60 2674 522 17.9 3.60 - 26074 522 17.9
1981 2551 2092 439 . 19.8 3.60 2992 439 19.8 3.60° 2992 439 CoaLs
1982 2007 3323 330 21.7 3.60 3323 ~ 330 21.7 3.60 3323 330 B ]
19873 3427 3666 238 23 3.60. 3666 238 23.7 3.60 3666 218 23,7
1oRY 1901 4016 116 25.6 3.60 4016 116 25.6 3.60 4014 116 25.6
1985 6415 4372 -43 ’ 27.5 3.64 4415 0 27.6 3.60 ° h372 -43 27.5
1986 5000 4702 -29¢% 29.3 3.83 5000 §} 29.7 3.60 4702 =299 20903
1967 5630 5038 -591 30.9 4.02 5630 0 3149 3.60 5038 591 30w
1990 7794 6142 -1652 36.2 4.57 7794 0 319.5 3.60 6142 —1652 362
1995 12297 8579 -3718 32.1 5.16 12297 0 55.5 4,13 9847 2451 Yha1
2000 13416, 11997 -6418 14.5 5.53 18416 0 T 76.7 4.84 16146 -2270 34,7
2005 26760 . _ ' 5.74 26766 0 1n5.1 5.26 24512 <2255 3407
2010 39£50 BN OULD RECOME EXHAUSTED IN 2003, 6.20 39850 S0 La4.o 5.85 37596 -2255% Tha
L AND CORTRIEBUTION- RATE WOULD HAVID B0 :
225 135620 RLnE T URUND B LEVEL ok o 8,62 L 135679 0 37009 Ho4l 1334724 -225% y4 .0
D030 193314 : L FOUND ' 9.09 193314 0 507 0. B.08 1910060 -2255 S0l
2050 636210 Ro76 . 636210 0 | AR B 6373955 -2255

N




TABLE 2

BENEF TS AND EXPENSES OF ADMINTSTRATTON

(IN MILLLONS,OF DOLLARS)

FOR ASSHMPTTONS

SEFCAPPEND Y

¢

FPAGE 3%9)

) E L SURVIVING SPOUSES!
DISABTLITY PENSTONS PEHS TONS EXPENSES
- . o ] or
CALENDAR RIET ERICAEHT FLAT: EARNINGS T CNILDREN'S FLAT ARN INGS ORPHANS DEATH ADMIND =
YliA'l( PENSLONS RATIE RELATED BENEF LTS RATIE RELATED BENEETTS BENEFITS TRATTON TOTAL
(1) (20) (2B) (2c) (3A) (38) (4) (5) (6) e
1978 815.1 50.0 103.2 24,2 101.8 130.5 67.1 36.3 58.2 1386.6
1979 “1043.7 59.0 128.0 29.3 119.0 179.3 81.2 16.¢ 66.0 1751.6
1980 1291.8 68.0 154.7 ©34.4 136.7 239.3 95.5 57.5 74.3 2152.1
1981 1528.8 76.9 183.7 37.9 152.8 309.9 109.3 70.9 83.1 2663,
1984 1786.4 85.7 215.0 40.8 169.4 394.5 122.6 86.3 92.3:+ 290530
1983 2068.6 94.3 249.6 43.4 185.4 457.3 128.2 98.7 101.8 3427.3
1984 2379.5 102.8 287.3 45.7 201.9 526.8 133.2 111.8 111.6 3900, 7
1985 - 2723.0 . 110.6 325.5 48.0 219.0 ° 603.8 138.2 . 125.6 121.5 A415. 1
1986 3124.2 118.2 364.8 50.6 238.1 690.7 144.2 139.1 130.6 5000. 5
1987 3560.8 125.3 102.6 53.4 257.8  785.6 150.5 153.4 140.0 5629, 6
1990 5071.7 148.7 - 525.7 62.6 - 319.4 1120.4 172.1 202.7 170.6 77940
1995 8187.1 198.0 782.6 81.4 422.9 1851.4 219.4 316.2 238.3 12207 .4
2000 12258.5 270.3 1171.9 101.8 577.7 2954.7 268.4 A79.4 3333 18415.8
2005 17766.8 383.1 1816.3 122.1 755.2 4422.6 321.4 712.5 166.4 26766. 1
2010 26922.7 528.7 2739.2 146.2 - 988.8 6453.9 381.4 1046.3. 643.1 39850.3
2025 101591.1° 1007.8 6821.8 279.4 1971.9  18539.9 726.1 3117.2 6 1356247
080 1474979 1156.9 8578.0 343.1 2350.5  26044,5 #91.8 41163 7 LRSI 41
2050 86917, 1 2831.7 30923, 787.6 5081.7 850951 20801 152762 5 6362100




CRENER TS AND EXPRNGES

'l'l\l:L!r_:_

FEXERES

3

OF ADMIN IS TRAT Lo

ol AN

PERCENTAGES OF CONTRIBUTORY EARNINGS

""" a SURVTVING SPOUSES? N
DESABILITY PENSLONS PENSTONS o
. , EXPENSES
h : - : - ot
CUMLLHDAR RETTREMEN'T FEAT EARN INGS CHVLDREN'S FLAT EARNINGS - ORPIANS.! BENTI ADMINT S -
VIEAR PENSTONS RATI RELATED BENEF1TS RATE RELATED BENLFLTS BENEFTTS TRATION TOTAL
(1) {20) {on) (2¢) (3A) (31) (4) (5) (6) (7).
1978 _‘1'.40 0.09 0.18 0.04 0.18 0.22 0.12 0.06 0.10
1979 1.58 0.09 0.19 0.04 0.18 0.27 0.12 0.07 0.10
1980 1.74 0.09 ©0.21 0.05 0.18 0.32 0.13 0.08 0.10
1981 1.84 0.09 0.22 0,05 0.19 0.37 0.13 0.09 0.10 3.07
1982 1.94 0.09 ©0.23 0.04 " 0.18 0.43 0.13 0.09 0.10 §.24
1983 2.03 0,09 - 0.25 - 0.04 0.18 0.45 0.13 0.10 0.10 3.37
1984 2,13 0.09 0.26 0.04 -0.18 0.47 0.12 0.10 0.10 3.50
1985 2,24 0.09 10.27. 0.04 0.18 0.50 0.11 0.10 0.10 3.64
1986 2,39 0.09 . 0.28 0.04 0.18 0.53 0.11 0.11 0.10 3.83
1987 .59 - 0.09 0.29 0.04 0.18 0.56 0.11 0.1 0.10 4.0z
1990 2,97 0.09 0,31 0.04 0.18 . 0.66 0.10 0.12 0.10 4.57
1995 3.4 0.08. 0.33 0.03 0.18 0.78 0.09 0:13 0.10 5.16
2000 3.63 0.08 0.35 0.03 0.17 0.89 0.08 0.14 0.10 5.53
2005 3.81 0.08 0.39 0.03 0.16 0.95 0.07 0.15 0.10 5.7
2010 1.1) 0.08. 0.43 0.02 0.15: .00 0.06 0.16 0.10 é.00)
S02G G .06 0.43 0.02 0.1 1.17 0.05 0. 0o B
S0 TRIE .05 0.0 0.02 0.1 1.2 0.04 0, 0,10 9,04
2050 6.71 0.01 0,43 0.01 0.07 117 0.03 0.1 0.10. 5.76
i (BRI [ AP [ i




TABLE A

BENEFYTS ANE EXPEMNSES 0F /\l);‘HNlfl'l'l(/\'l'll)l\;

ABY MAJOR BENEFLT. iQI\'l'I'l(:()IfY)

EXPRESSED IN MILELIONS OF DOLLARS

EXPRESSED AS PERCENTAGES OF CONTRTYBUTORY EARNTNGS

(;,’\I.I{'\il)‘/\lt RETIREMENT :II)I.‘BAIHI.['.I'\' SURVIVORS ' AND) - I{I';'I‘Illl-tl_\ll-:N’i' ) DESABLLITY SURVIVORS Y AND ,
YEAR CPENSTONS PENSTONS* - DEATH BENEFI'TS PTOTAL PENSTONS PENS TONG DEATIE BENEFTTS TOTAL
() (2) (3). (4) (5) (6) (7) (3)
1978 815.1 177.4 335.7 1386.5 1.40 0.31 0.58 2.38
1979 1043.7 216.3 425.5 1751.6 1.58 0:32 0.64° 2.65
1980 1291.8 257.1 5290 2152.1 1.74 0.35 . 0.71 2,90 -
1981 1528.8 298.5 642.9 2553.4 ° 1.84 0.36 0.78 3.07
1982 1786.4 341.5 772.8 2993.0 1.94 0.36 0.83 3.24
1983 2068.6 387.3 869.6 3427.3 2.03 0.38 0.86 3.37
1984 2379.5 435.8 973.7 3900.7 2.13 0.39 0.87 3.50
1.985 2723.0 484 .1 1086.6 4415.1 2.24 0.40 0.89 3.6
1986 3124.2 533.6 1212.1 5000.5 2.39 0.41 0.93 .83
1987 3560.8 581.3 1347.3 5629.5 2.54 0.42 V.96 4.02
1990 5071.7 737.0 1814.6 7794.0 2.97 0.44 1,06 A.57
1995 8187.1 1062.0 2805.9 12297.4 3.44 0.44" 1.18 5.16
2000 12258.5 1544.0 4280.2 18415.8 3.68 0.6 1.28 5,073
2005 17765.8 2321.5 6211.7 26766.1 3.81 0.50 b33 5,74
2010 26922.7 31414 .1 8870, 4 39850.3 1.19 0.53 . 1.37 6.0
2028 101591 .4 '8109.0 24355.1 135628.7 © 6.46 0.51 1.54 ‘8.62
2030 147497.0 10078.0 33612.1 193314.1 6.93 0.47 1.58 9.09
20560 A86917.4 34542.4 1074921 63_621().() 6.71 S 0.48 1.18 8.76

% INCLUDES PENSTONS FOR CHILDREN OF DISABLED CONTRIBUTORS
*5 INCLIDES EXPENSES OF ADMINISTRATION

FOR ASSUMPTIONS SEE APPENDIX © (PAGE 35)




AND CONCLUSION

w)

occasional comments reported in the rew

u
=}
]
n
4o
~»

. Notwithstanding

<he conzIrary, there appears to be no r2ason why the Canada Pers:

zould net e cpzrated un the indefinite future in the mnanner contemp!
at its inception, which would invoive a gradual increase in the contrik

ution

ning within the next decade or so. As noted in =

irtroducticn, the timing and size of the increases will depend on

experience of the plan and the furding objectives, as well as on future

amendments T zenefit provisions, and these matters are currentlv
studied by a sub-committee of the federal-provincial Continuirg CJexz

of Officials or riscal and Ecdnomic HMatters. '

z. Quf'prr‘ections indicaéé.that the Pian could prcbably cperate with-
out an increase in the contribution rate until about the year 2003.
However, this rather unlikely scenario would reguire the provinces to
répay total accumulated loans of $34.7 billior, beginning in 1993, a:t a
rate that weuld be equivalént to about 0.8% of contributory earningsrby,

1995 and about 1.9% by 2002. Délaying an increase in the contribuzion

rate in this way until the last possible moment would render impossidlie

the introductiion of a series of relatively smcoth gradual increases in

the contribution rate. The first projected reaquired increase would be

from 3.6% in 2002. to 5.4% in 2003.

3. If it were considered desirable to prevent the accumulated fund
from decreasing and thus avoid having the provinces repay the borrowed
funds, Table : (page 7) indicates that as a minimum the cortribution

rate would have to increase as shown for Fund C; the rate for selected

vears would he as follews: -

R




T2ar

1233 3.75
1224 3.95
1395 3,13
1398 4.30
2000 1.84
2010 5.85
2015 5.72
2025 8.48
2030 8.298
2035 8.90
2050 8.73

Nifferences berween actual experience and the underlying assumptiors:

would, of course, result in deviations from the zbove table. Some

these are highlighted below. However, it is important to note

values irn the table are practically independent of the level of

provided the gap hetween increases in earnings and increases

carnings) remains as assumed; a comparison of Table 1 and Table 7

'page 29+ reveals that under such circumstances a somewhat higher .

’

ults in slightly lower contribution rates.

4. As detailed in Appendix C, the economic assumptions underlying the

main tables imnly a gap of two percentage points between increases

earninzs and increases in the Consumer Price Index. A comparison of
Table i and Tabie 5 {page 18) indicates the relative effect of a fa»n of

for example, increases in the contribution razs would

~end tc ke reauired slizhtly earlier and the required level of conirib-

e to be slightly hicher fabout 0.3% of ccniribizory

.

2y the year 2033). Cn the other hand, the reverss w.uld
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did over the

were. ©0 average above

[Iv3
ol
v
"
b
ct

3. A comparison of Table 1 and Table 6 (page

ghvious fact that the rate of interest affects the contribution

o the extent that interest earnings are applied to the provisicn of '
senefits. The lower interest rate applicable to Table &, of course,
results in somewhat lower fund accumulations and smaller interest sav-

nents from the provinces. However, by definition, the interest rate

't

cannot affect the contribution rate in the case of Fund B; it 2

<he contrihution rate slightly in the case of Fund C

ings do not

iow hack to the provinces in the forn of new loans:

the effect of the interest rate on

funded system.

.~ The immigration assumptiors underlyving the main tables, as discussed

in Appendix C, imply ‘a nearly constant ratio of net immigrants %a

current population of about 0.455%. A comparison of Tabie 1 and Tacis §

~sage 2!} irdicates the effect of a constant level of net immigrants o

H
o
=}
=)
S
o
P
™

a. instead of the said constant ratio. A constant number ¢’

net immigrants, of course, results not only in a smaller tctal penulz=iosn

but in a ratio of net immigrants to current population which declinsz %o

ahout 0,23 by “he year 2030. This would result in slightly more ranid

-

increases the required contribution rates, leading to a rate fur the year e

2G50 of £.43% instead of the 8.75% shown in the table on page 12. iThe

(2]}

contribution rate for the year 2050 would be 9.358% for a constant level o

net immizravicn of 80,000, but only to 8.93% for a level of net immigration

ef 80% of that assumed for purposes of the main tables?}.




T. As ncted In Appendix C, the populaticn projections underlying the
main tabiez zre based on a total ultimate {(after 1983) fertility raze
ol 2.112. n order to test the effect of & more pessimistic assum

Tzble 1 mdy be compared with Table 9 (page 22) which is based orn = zoz:il

1.8, i.e. a continuation of the rather iow

3
0
ct
(1]
o
1

imate fer
rates experienced over the last few years. Fertility rates at the lcwer
Zevel would resul:‘in_required contribution rates higher than indicazez
in the table orn page 12, beginning gradually in about twenty vears and

reaching 10.23% rather than 8.73% by the year 205C.

3. Table 13 was included ir Appendix A in an attempt to show what a:
o: considered a high cost estimate and is based on the combinatiorn o7

the variations in assumptions discussed in the three preceding paraygrex:

in other words, Table 10 assumes (I) a gap between increases in earnirgs

and increases in the Consumer Price Index cf 1.5% rather than 2%, (I

ccastant level of net immigration of 100,000 instead of increasing in
1iné%with current population and (III) an ultimate fertility rate of
1.8 rather than 2.112. A comparison ofvTable 10 (Page 23) with Table 1
indicates that if experience in the three areas were fo be less
favourable <han assumeé for purposes of the main tables, to the extent

indicated here, ‘the required increases in contribution rates would bte

[{l]

reater and the rate for the year 2050 would be 11.76% instead of the

8.73% shown in the table on page 12. .

2.. Table 10, discussed in the preceding paragraph presents the situaticn
under conditions substantially less favourable than we would expect. {Azong
cther things, the demographic assumptions underlying Table 10 result ir a

total popula%ion which actually begins to decrease about 2043). However,

it seems rather unlikely that the results will turn out as unfavourabie as

:ngicated in Table 10. Not only may one or more of the three factors com~
zining to zroduce the results in Table 10 emerge as even more favourahls

meid Sor the main tzbles, but the experience in some other zrsz
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pe ot
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£

for purposes of cthi

sav do so. TFor example,

S report it was dee;med
arudent <o use mortality rates based on the assumotion of continuous

izprovement, whereas the rates used for purposes. of the preceding

o

report assumed ne improvement after thé yvear 2000; there are some «iher

differences hetwesn the two sets of assumed mortality

the effect of adcpting the new basis was an increase i

rate of abcurt C.3% by the vear 2030. It is gquite conceivable that the

improvement in mortality rates for significant age ranges will

as great as assumed, which would tend to reduce costs.

rw of Projections

Contribu- Fund at Ratic of
tion . Year . Fund %
Year Rate ~ End ) penc:iures

(% of con- (5
tributory billions)
earnings)

“und C

tContribution rate increased 1980 3.60 1

7.9 8.3
as;required to prevent fund )
from decreasing) . 1990 . 3.80 34.2 1.4
2000 4.84 34.7 1.8
2015 6.72 34.7 0.3
20350 8.98 34.7 0.18
2050 8.73 34.7 0.03
fund B
(Contri-utian. rate increased 1980 . 5.60 i7.9 8.3

as reguired to avet expend- o

itures without recourse to 1990  4.57 39.5 5.1

interest earnings) )
2000 5.53 76.7 4.2
20135 6.98 197.4 3.2
2030 = ©.09 507.6 2.8
2050 8.7€ 1788.5 2.8

»11y increasing rates exhibited in the projesctions a7

of contributory earnings,

n

ugges:

the Canada Pension Plan Investme




)=-
o

~oward an agreed level would be to raise contribution rates gradually in
a series of szeps. If it were desired simoly <o prevent the fund Frox

declining, the first increase in the contribution rate would likely uc:

ne require’ until sometime after the year 1990. The size of the ccn-

zribution rate has important implications for the borrowing requirce-

ments of the nrovinces and, as noted earlier, the matter is curren

Seing studied by a sub-committeé of the federal-provineial Continu:

Committee of Officials on Fiscal and Economic Matters.
Respectrully submitted,

N

N Y N N RO S o

~alter Ri=ze
Chief Actuary

Department of Insurance
Ottawa, Ontario
K1lA. OH2

December 14, 1978
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Aopendix A

AUXILIARY FUND FROJECTIONS

e

This appendix contains six.  :ables based on assumptions that &

one or scveral respects from those uncerlying the main takles (I =z 4.

arv’ tables may be compared with Table 1 ir order to

following:

Table Page
2sL
5 Reduction in gap between annual increases in 18

earnings and prices from 2% to 1.5%

8 in ¥ieid on new investments from 3.5 ‘o 18
7 _ Economis assumptions 1% above those underlyving 20
Table'l
3. Net gration of .a constant 100,000 p.a. instead 2!
- of approximately .465% of current popuilation p.a.
2 N
3 Total fertility rate of 1.8 instead of 2.i12 22
10 Combined modifications of Tables 5,8 and 9 (high 23

cost")

(e
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LONG=TERM /\.‘-'-S(H\H"I'l():\l_é

EARNTNGS
FRLCIS TNCRI

HEWOEN VESTINTTS YLD 6 L6

IHCREARE . 5,55 PLAL

CAL 0% LA

(FUD

AL

"TABLE © 9 «

AUXTLTARY FUND [’Rl).l[i(l'[‘]()tl.‘:*

TN BILLIONS
CONTRIBUTION PATE AS PERCERT OF CORTRIBUTORY EARNTIRGS)

OF DOLLARS

OTHER DOLLAR

Flraunis

I HLLLIONS,

" FUND A FUND B FUND ¢ '
! . | CASII FLUW TO PROVINCES DLCREASES
| 3,67 CONTRIBUTION RATE CASI FLOW TO PROVINCES DECREASLS UNTIL NEGATIVE AND EQUAL TO
o . UNTIL ZERG ' INTLREST ON FUBD
BEMEFLTS CAST FLow I:‘UNI)' CASN FLOV FUKRD CAasltl FLOW FUKL
CALENDAR AND CONTRI- S TO AT END | CcONTRIBU- CONTRI- T0 AT END | CONTRIBU- CONTRI= 1O AT KD
YEAR EXPENSES | BUTIOHNS . PROVINCES  OF YEAR | TION RATE BUTIONS PROVINCES OF YEAR | TION RATE BUTIONS PROVINCES OF YEAR
(M (2) E) YY) —(5) (6) 7) (8) T (1o (an (12)
$ s s § 7 s $ $ 7 5 $ 5
1978 1385 2096 712 14.3 3.60 2006 712 1443 3.60 2096 712 14.3
1979 1751 2376 625 16.1 3.60 2376 625 16.1 3.60 2176 025 - 16.1
1980 2156 2674 519 17.9 3.60 2674 519 17.9 3.60 2674 519.. 17.9
1oa1 2565 2992 427, 19.8 3.60 2992 427 19.8 3.60 2092 427 19.5
1282 3015 3323 308 21.7 3.60 3323 308 21.7. 3.60 3323 308 21.7
1983 3462 3666 203 23.6 3.60 1666 203 23.6 3.60 3666 203 2.6
1984 3952 4016 64 25.5 3.60° 4016 64 25.5 3.60 4016 64 25.5-
1985 44R6 41372 -113 27.3 3.69 4486 0 27.5° 3.60 4372 -113 27.9
1986 5099 4702 -392 29.90 3.90 5093 0 29.5 3.60 - 4702 -392 990
1087 5747 5038 =709 30.5 ho1t 5747 0 31.7 3.60 5038 -709 30.5
1990 8007 6142 -1865 33.0 4.69° . 8007 o 39.3 3.60 6142 ~1865 3.0
1995 12742 R579 -4162 8.6 5,35 12742 0 . 55.3 4.36 10390 -2151 33.2
2000 19202 11997 -7205 8.0 5.76 19202 0 76.4 5.11 17032 -2170 39.
2005 28033 : T 6.01 28033 0 104.6 5.55 25574 -2155 34,2
2010 41795 FUND WOULD BECOME EXNAUSTED IN 2051, 6.50 41795 0 16434 6.16 39640 -2155 13.2
a AND CONTRIBUTION RATE WOULD HAVE -TO A ) : )
20705 1422458 } RTSE TO "FUND BY LEVEL OR OTHER 92.04 142288 0 368.7 8.91 14017373 o =2155 LR
20730 203169 RIEVENUE FOUND. ) 9.55 203169 - 0 505.2 9.45 2001014 -215%5 1902
2050 671952 9.26 671952 0 1750.1 9.273 6069797 Chies o
LR L A L O TN

[ER A A I KR R

Voo




MPTIONS

LONG=TENM HECONOMIC i

EARNINGS

FRECES INCREAGE S.0% PUA,

RN DNVEST.LATS YIFLD 6,08 1A

PHICREASE hohvd PUA,

(FUKEL T BILLIOHS
caopreiseriIon

" TABLE6 -

AUNTLTARY VUHRD PROJECTIORS *

OF DOLLARS, OTHER DOLLAK FIGURES (4 DTLLLIONS,

KATL AS PERCIENT 0F CONTRIBUTORY LARNLNGS

[ , FUND A ~ FUND B FUND C
, .
1 . . CASH FLOW TO PROVINCES DECREASTY
3.67 CONTRIBUTLOL RATE CASI FLOW TO PROVIHCES D I']_(J REASES UNTLL HEGATIVE AN D, EOUAL -TO
i . . : UNTIIL ZERO ITRNCEREST O TUHD,
g BEHV VS . CASI FLOU FURD CASH FLOV FUED ) _ CASH FLOY Fren
ECALEHDAR AMD COUTRI= - TO AT END | CONTRIBU- CONTRI- TU AT END | CONTRIBU-  CORTRI-= To AT LEb
YEAR EXPensis | PUTIONS  PROVINCES OF YEAR | TTON WATE  BUTIONS PROVINCES OF YEAR | TION KATE BUTIONS PROVINCLS OF YEAR
n 2y (3) (4) (5) (6) (7Y ) (9) (10) (1 C(12)
4 s S : S LA $ $ $ %o . S $ o8
1978 1386 2006 710 14.3 3. 66 2096 710 14.3 3.60 2006 710 14.1
1979 1757 2374 625 16.1 3.60 2376 625 16.1 3.60 2376 625 16.
1980 2152 2674 522 7.9 3.60 2674 522 17.9 3.60 2674 529 7.9
1981 2559 2002 439 19.8 1.60 2992 439 19.8 3.60 2092 439
1982 2991 1121 330 21.7 L3060 33123 330 21,7 3.60 1327 330
B 1981 3477 3666 238 23.6 3.60 - 3666 2138 23.6 3.60 1666 238
194 3901 4016 116 25.5 3.60 4016 116 25.5 3.60 4016 L6
19#5 . L4 LY 4372 ~43 27 .4 3.64 4415 [§] 27.4 3.60 4372 -43
1986 5000 4702 -299 29.1 3.43 5000 0 29.4 3,60 4702 ~299
1987 TR 5038 . =59] 30.6 4.02 5630 o 31.6 3.60 5038 591
1990 77494 6142 -1652 1300 4.57 7794 0 38.7 3.60 nl42 -1552
1995 “ 12207 5579 -3718 10,5 5.10 12297 _ 0 53,6 4.21 10041 -2257
2000 18414 | M1997 -641R . 11.R 5.53 18416 0 72:4 4.91 16372 ~2044
2009 267H0 FUND WOULD 8ECOME FXHANS ) IN 2002, 5.74. 26766 0 96.9 5.0 247y —2027
2010 gt o0 AsD CONTRIBOTION RATE WoULD HAVE To 0.0 39850 0 12,7 5.08 1727 027
' R FOOUFUND BYLEVEL OROTHER » ST .
JELN IR e VhEUT FOUND . CIN ) 135020 0 11029 d.40 NETAIN —2097
SRR UEEI TNGER 103314 - 0 A6 4.9y Ly12s7 -z
2050 636210 R.76 616210 ’ Rl 1334504 R.74 063a18]y ~-2027
il [ v

O ST P R Y B CO B T S A
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LONG-TERM ECONOMIC ASSUMPTIONS * TABLI 7 «

. - R AGT L i V .
EARNINGS TNCREASE: 8.5% P.A. AUNRILLARY FUKD PROJECTTONS *

PRTCES INCREASE 4.5% P.A. -
' ' (FUND TH WILLIONS

oF l)Ol.I.ARS,. OTilFER D()l.L/\i( FIGURES Td BILLTONS,
CoNTRIBUTION ’

CNEW SSTMENTS YLELD 7.5% D.A. g
NEW [NVESTHEN Kb 7 A RATE AS PERCEHT OF CONTRTRUTORY EARSINGS)

FUND A FUND 8 FUND C
s _ - CASI FLOU TO PROVISCES DECREASLS
3.6% CONTRIRUTION RATE CASIL FLOU T0 PRPOVINCES DECREASES UNTTE HEGATIVE AND EQUAL Tu
UNTTL 71RO HTEREST. O FUmn
CBENEFITS _ CASIl FLOV  FUND .. CASU FLou T : : CASIl FLOW Fuin
CALENDAR AND CONTRI=. TO AT END | CONTRIBU- COHTRI- TO AT END | CONTRIEU- CONTRI- " TO AT OEHD T
YEAR EXPENSES | ITIORS PROVINCES . OF YEAR | TION RATE BUTIONS PROVINCES OF YEAR | TLON RATE BUTIONS PROVINGES' OF YEAL
(1) (2) (3) (4) (5) (6) ¢7) (8) - (9) n) (1) (12)
$ $ $ $ p4 $ $ $ % $ $ 3§
1978 1382 2087 705 14.3 3.60 2087 705 4.3 3.60 2087 705 14.3
1979 1750 2370 620 16.1 3.60 2370 620 16.1 3.60 2370 620- ol
1980 2158 2677 519 17.9 3.60 2677 519 17.9 3.60. 2677 519 17.9
1981 2570 3012 442 19.9 3.60 3012 442 19.9 3.60 3012 442 19.9
1982 3028 3368 340 21.8 3.60 3368 340 21.8 3.60 ° 3368 340 21.8
1983 3490 3743 253 23.8 3.60 3743 253 23.8 3.60 3743 2573 23.8
1984, 4002 4136 134 25.9 3.60 4136 134 25.9 3.60 S 4130 134 25.9
1985 %567 4544 -23 27.9 3.62 4567 0 . 27.9 3.60 4Shh =23 27.9
1986 5220 4939 -281 29.8 3.80 5220 0 30.2 3.60 4939 -281 20.8
1987 5932 5353 -580 31.6 3.99 5932 0 32.6 3.60 5353 =580 3.6
1990 B4SH 6744 -1710 35.5 4.51 8454 0 40.9 3.60 6744 -1710 35.5
1995 139938 9139 —4159 33.9 5.12 .~ 13998 0 59.6 4,08 LiL46 -2852 Y04
2000 21987 14434 -7554 13.5 5.48 21487 0 86.0 4.80 19249 -27139 364
2005 33505 AN WOULD BECOME BxiausTED TN 2002} 3T 23;22 0 123. 324 30776 -2720 30,4
2010, 52290 AND CONTRIBUTION RATE WOULD 1AVE e 10 - e 5. Bh 9569 -2 364
: ' O RISE TO "FUND B" LEVEL OR OTHER :
2025 205074 RLWWUFI%MND. wHLEVELOR ®o57 205074 0 524 .4 oAt 202845 -2729 Vo h
2030 306414 ST 9.03 106414 0 15200 AU LRI -2729 b4
2050  1217285" 871 1217285 0 3198.2 n.69 1214556 =2729 Y6k
- EOALL ASSUMPT IO AT FORCTARLE 1, ESCHIT O e ASsisier (o .

REFLFCT FO o ey o NP C ey ey
[ IS T B B ) [N Y .

[ LN S R Y I
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[ER NI

v

TEra JLCHNOMTC

ASTURPTIONY
FRCREASE. Bt 1PUA,

IRUREASE $.65 1AL

CUFOVESTRENTS I VTELD o h5 LA

L

TABLL & s

AUNTLLARY PUUD PROJECTTCHS Y

(l-‘UNl_}‘ T RITLLTIONGS OF l]?’)l.l.AESn OTHFR DOLLAR PLOURES 13 OFLLIOUS,
CORTIRIBITION. BATE AS PERCENHT OF COHTRILGTORY FACLIICS)

ISR AU RN I KR RURN

Tirar o vy

AL OR AR

R RRTTRE

[

Pistea ) aas:
R TN "

™ | Tt
: FUND A FUlD B Funn ¢
. ) . o CASI PTON 70 PROVILCES DECREASTS
Johr COMTRTEHTION RATE CASIL FLOW TO- PROVINCES. DECREASES TUMTLL BEGATIVE AND FOODAL T
' R ZERO TRTLEEST 0N peue
CPERLE T v CASH FLOW FURD . T eAsN EFLov P CASH FLOG
CoLvina AKD GOt L - T0 AT END COMTRIRU-  COLTRI- TO AT LHD | CONTRIBU-  COHTRI- Tu &
CYLAR EXPFISES | BUTTONS PROVIFECES OF YFAR | TION IATE BUTIONS PROVINCES OF YEAR| TION RATE BUTIONS  PROVIFCES. OF
. T @, &) €3) %) (&) ) M ) ey’ an
5 I s $ i S $ $ A S . $ b
14578 1380 2000 705 14.3 3.60 2090 705 14.3 3.60 T a0y0 705 14,3
1979 1750 2167 617, 16.1 3.60 2367 617 16.1 3.60 2967 617 b
1980 2150 2062 - 512 17.9 3.60 2662 512 17.9 3.60 2602 512 17.4
o8t 245 2075 425 19.¢ 3.60 2975 425 1.0 3.60 2975 425 1.5
FERY. 2941 31302 313 21.7 360 3302 “3L3 21.7 360 INYTRY } KN
1943 3422 16387 216 23.6 3.60 3638 216 2904 3.60 36790 216 2.0
laag 35973 3981 pe. 25.5 31.60 3981 ne 25.5 3.60 Iy 8 18 25.%
1985 L4405 4329 -7¢ 27.4 3.h6 4405 n 27.5 3.060 4324 -7 "7 oh
1986 hour G649 -13139 29.1 1.86 4980 0 9.5 3.60 Lk -9 T
1987 50173 Lu7% C_haR 30.A 4,006 56019 0 31.7 3.60 5075 ~-038 BT
1990 77673 6037 -1725 3.6 4R 7763 0 9.9 3.60 ARy, -1725 vy
1995 12220 - BN =Nl 1047 5.26 12220 0 55.73 4,2 VR B 24072 V4.0t
2000 yw2as  foo 11SBL_ 0 -6662 o 11.4 S.A7 0 18244 0 76.4 498 Tu02 —2222 Sa.n0
2005 26413 . . 95.92 26411 (¥ 1047 5040 2A207 -1207 4.0
St L FUKD WOULD BECOME EXHADSTRD IN 002, _— 101464 ¢ 1414 foon ETRTEY a0y )
R ' At COMERTBUTION RATE WOILD HAVE : .
T RETRL TORESE O CFUND BT LEVEL Ol OTHER S 130636 - n Tt s Sl 1raany -vouy P
2030 ias 2 REVENUE FOUND . 0,72 1RGS2 0 R05.2 9.A0 RN - i
2050 515120 9. 4R 575122 0 178022 .45 SN FLENR 2207 L0

4
'

Yol




LONG=TERM ECONOMIC ASSUM l"'l‘ATl)N,S

* TABLE" 9o

EARNINGS TNCREASE 5.5% P.A.
“PRICES TNCREASE 3.5% P.A.

© AUXILTARY YUND l’l(().lli()’l'l()‘NS *

(FUND IN BILLIONS OF BDOLLARS, OTHER DOLLAR PFICGURES T8 HILLIONS,

NEW INVESTMENTS YIELD 6.5% D.A. CORTRIBUTLON RATE AS PERCENT OF CONTRIBUTORY LARHINGS)

FUND A FUND-B . FUMD ©
_ : _ v - CASH FLOU TO PROVINCES DECREASLS
3.6% CONTRIBUTION RATE CASIL FLOV TO PROVINCES DECREASES UNTIE BECATIVE AND EQUAL To
o VHTLL ZERO. THTERLST OW FUunb
BENEFITS CASIL FLOY Funb » ; CASH FLOU FUND . . CASI FLOV Futs
‘CALENDAR AND CONTRI=- ©TO AT END | CONTRIBU- CONTRI- TO AT END | COHMTRTBU- - COUTRE--. 1o AT OEND
YEAR EXPENSES | rUTIONS PROVINCES OF YEAR | TIOU RATE BUTIONS PROVINCES OF YEAR| TION RATE WUTIORS PROVINCES YEAR
: - (1) (2) (3) 4) i (5) (6) 7 () (§:D) (10) (L) (12)
$ .8 § $§ Zz -$ $ [ VA S S N
1978 1386 2096 710 14.3 3.60 2096 710 14.3 3.60 2096 710 14,3
1979 1751 2376 625 16.1 3.60 2376 625 16.1 3.60 2376 625 14,
1980 © 2152 2674 523 17.9 3.50 2674 523" 17.9 3.60 2674 523. 17.94
1981 2551 2992 439 ‘19.8 3.60 2992 439 19.8 3.60 2092 439 19,4
1982 2992 3323 331 21.8 3.60 3323 331 21.8 3.60 3329 331 21.0
1983 3425 3666 1240 23:7 3.60 3666 240 23.7 3.60 3666 240 23.7
1984 3898 4016 118 25.6 3.60 4nle 118 25.6 3.60 4016 118 25,0
1985 4412 . 4372 -39 27.6 3.63 4412 0 27.6 3.60 4372 -39 17,0
1986 4996 4702 -294 29.3 3.82 4996 0 29.7 .3.60 4702 ~294 19,9
1987 5623 5039 -584 30.9. 4:02 5623 S0 - 31.9 3.60 5039 -584 30.9
1990 7782 6142 -1640 342 4.56 7782 0 39.5 3.60 n14o 1640 3ho
1995 12268 8565 =3703 32.3 5.16 12268 0 55.6 4.12 9810 -2458 34.b
2000 18363 | 11284 -64280 16.7 | 5.56 18363 0 76.7 4.87 16087 —2277 348
2002 226?3 FIND WOULD BECOME EXIBAUSTED - IN 2002, 2'?2 §3§gg 3 ":2?'f Z'?? 2adzh -l Aa.u
2018 3072 AND CONTRIBUTION RATE WOULD DAVE < ' A -06 ARL =27202 ok
TH RISE TO "Fi Y OLEVEL Ol OTHER . i : -
2025 134887 : &Jd%uLv;&n$Uani KVEL Ol OTTHER, S 0,39 134887 0 1706 9.23 132625 2702 Vi
2‘03(): 191984 e ‘ o ° 10..10 191084 0 507.7 9.94 189722 2202 L
2050 604741 - 10.07 604741 0 1729.0 10.073 602474 - 2207 SN

TOALE ARSUMPTIOHS AL FOR-CTARLY 1, VI'I\.I'I.I"I' TOTAL
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’ . . o CPABLE °10 ,
- TERY EPONOMTC ASSUNITTONS. k TABLE T100 , » o _

INCREASE 6,57 1A : ' o o AUNTLIARY PURD PROJECTIOMS ¥

Pl ek

CoALOn PUA F, . . S | . ) : .
' (FUD T BILLIONS OF DOLLARS, OTREE DOLLAR FLOURES 17 iill.l»,l(‘).‘lti,

li'\'\'!‘f:i'l',‘-il" 5 Y IR 6.0 P BN . CONTRIBUTIOGH QATE AS PERCERT OF COTKILUTORY UARNT G 9)
FUND A : FUHD B : © FUND C
v . ' - : , - CASIHE FLOM TH PROVLINCES DECREANSLES
I T.6% CONTRI BUTLON RATE S S CASH FLOW TO PLOVIHCES DECREAGES UHTLL HEOGATLVE ARD FQUAL T0
. - . . . Uit '/,I:l‘U" . h IR EREST ol rgnn
BEUEF TS B CASIt FLOU - TFUND o CASH FLOY FUHD CASHL FLOVM FUED
CALLHDAR AND CONTRY- CT0 . AT EHD | CONTRIBU- CONTRI- . TO AT ERD | COMTRIBU-  cCouTRi- - . TO AT OEND
'YUAR . FyPEnses -| muTIonS . PROVINCES ~OF YRAR | TION RATE BUTIONS PROVINCES OF YEAR| TION RATE BUTIOHS PROVINCES OF YEAR

. S () S(2) (3): 4y - (5) (6) 7) . ) TH) ST (1D T2)
’ . [ . .8 R o $ R 4 .8 : S $ . v : s - - Ny 5. SN
1078 CUsma p 2090 7060 4.3 1.60 2090 706 1443 3.60 * 2000 706 14,9
1979 L750 i 2967 . 617 .. 16.1 3.40 2367 - 617 16.1 3.60 2307 617 161
1980 o215 1662 509 17.9 3.60 2662 500 17.9 |- 1.60 562 $09. 17
C1aRL 2561 2075 o 4wa o 10,8 3.60 2975 4l4 - 19.8 1,60 2075 414 L9
1182 3010 3302 Co202. 217 3.560 . 3302 - 292 21.7 3.60 3302 292 i
1983 3455 UL 183 L - 23.5 ~3.60 3638 LRy 29,5 3.60 . 3638 S8 1.5
1oss VTS " 3aR) 3o 25.4 b, 3.60 . 3901 39 25.4 3,60 1901 39
1aps L4 4329 -14 27.2 ) 3.72 4472 {4 27.3 . - 3.60 41329 =141
1086 5075 4689 =426 0 2R 3.93 . ‘5n75 n 20.4 : 3.60 - LOLY 420
o tan7 5724 4976 =748 30.2 A 14 . 5724 0 ten |0 3.6 4070 -74n
1999 7902 | -en37 o -14a2s 326 4757962 o 30,1 R ho 37 ~1995
1anas 12671 R V3 T S L 27.4 5.45 12631 - - 0 55.0 L.45 07 =211
J000 1396w [ __1A68  =75000 3.2 5.05 18968 o 76 0 Lo s.an 0 sau6 —21142
:,“”i-) 275¢0 C . : - 6.34 . . 27560 ) 104,2 5. %0 DR4G 6D ERET
Al . 4090 . U wWothb KECOME Laiausen IN doul, 7.02 L0Y2 1 0 V40,7 .06 Ty _oe
’ T ) AN CONTRTRUTTON. RATE WOULD HAVE . . . : : ) .
Doy 1367 00 T RIE TO TFUND BOLEVEL ol o 1n.55 1362446 A 670 BRI Vya o E
20 F9anun REEENUE FOUND. : S oas 199590 0 O R Lawah. s
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Appendix B

HAIN FROVISIONS OF THE EXISTING PLAN

“g

i. Coverage and Contributions

;h gensral, the Canada Pension Plan which came into force or Jé:uats
I, 1986, apniies tc virtually all paid members of the labour force in
Conada (both employées and self-employed persons) between the ages <7
and 70, other than persons in the province of Quebec who are covered hyv
the Quebec Pznsion Plan. The main exceptions are: . ) ;

(a) persons with earnings less than the "Year's Basic Excé§tién”,

(b) persons to whcm a retirement or disability pension is pavabie

pursuant to the Act, and )

(c) mempers of certain religious sects.

For those who are eligible, contributions in any year are required
i respect c¢f all earnings between the 'Year's Basic Exemptiorard <he

{ear's Maximum FPensionable Earnings".

The rate of contribution as respects earnings subject to contriic-
utions which has been in effect since the inception of the Plan is 1.8%
of salary and wages for each of employees and their employers and 3.8%

¢f self-employed earnings.

z. Definition of Terms Relating to Earnings

' Four terms relating to the earnings of contributors that are used

Irequently in this report are defined and described below.

Year's Maximum Fensionable Earnings (YMPE)

"Year's Maximum Pensionable Earnings"” for any year means the uoper
limit above which annual earnings are not subject to contributions irn that

vear.

For 1966 and 1967, the YMPE was $5,000. Beginning in 1988 it was
adjusted upward in steps of integral hundreds .of dollars in accordance
with increases in the "Pension Index', reaching $5,600 in 1973. It was
fixed at 36,800 and S7,400 for 1974 and 1973, respectively. For each year
after 1973 it is determined as equal to 112.5% of the YMPE for the
nrecedins ?Par hut not more than the auantity SQITZ_i)lIZ_J + Tz;z = 72—1)
iy LT s 12 ¥ 12_2 1/21 where Iz—l is the average of the

~dustrial Jomposite (Statistics Canada: average weekly wages and salaries)




<he twelve months ending June 30 irn the preceding year. Once <ie 7IF¥

p
n

iinked to average industrial earnings in this manner, *the latter

iz o be continuad ard the former -inérease of '12.3% per a2nnuam is to

[

abandoned. If the amcunt calculated by formula is nct a multiple =7

<ihe next lower multiple of S100 is used, but any reduction in th

2ecause of the operation of the formula is ruled out.

Year's Zasic Exemption (YBE)

'

"Year's Basic Exemption'" for any year means the amount of annuczi

earnings below which earnings are not subject to contributions. Iz is

calculated as 12% of the YMPE for each year from 1366 tc 1974 inciu

and 10% thereafter (rounded.if necessary to the nearest lower mul“:

S100). The basic exemption is prorated in individual cases to alliow
nericds belew age 18, above age 70, and while on retirement or disazilizy

nension and to allow for death.

A person with earnings in any year greater than the YBE is reauired
%5 contribute uncder the Plan on all earnings between the YBE and the

YMPE

Contributery Earnings

““Contributory earnings" for any year means the earnings of a con-
tributor on which contributions are payable, i.e., earnings between the

YBE and the YMPE for that year.

"Pensionable earnings" for any year means -all earnings of a contrix-
ator up to the YMPE provided that required contributions have been made in
=hat year, multiplied by the ratio that the average YMPE for the year. when
a retirement pension or other earnings-related benefit becomes payable
under the Act and “or the two preceding years bears to the YMPE for the
vear in which the contributions were made.

3. Autcmatic Adjustment Features

Several elements of the FPlan are subject to automatic adjustment in

accordance with changes in specified indices. "These elements include:

fa} the 7.

:d, dependent thercon, pensionacle earnings upon wii

L NPT T B FVy L U S
Wad Lo iias.zo—a Tl

§31iig ANty waruitilL 4l € vasEU a.u

of death berefit,

L..23



(c) the flat-rate component of a disability pension,

(d) the flat-rate component of a survivor's pension (payvable %o
a surviving spouse), a

(e) the flat-rate benefit for orphans and children of disabied
centiributers, .

(£)  all monthly benefits in payment.

Arnual adjustment of all elements subject to automatic adjusimen<
depend on changes in the Pension Index constructed as described in the
next following paragraph, with two exceptions. First, annual'adjust—
ments of the contributory earnings limits (YMPE and YBE) after 1373 are
as described on the first page of this appendix. Secondly, the monthly
amount of any earnings-reiated benefit that emerged prior to.1974 eguais
the initial monthly amount multiplied by the Pension Index for the year
of payment and divided by the average of the Consumer Price Indices (CPI)
for the twelve months ending with June of the vear preceding the vear of

emergence.

For 1267, the Pension Index was computed as the average of the CPI's
for Canada for the twelve months ending with June 1966. For each year
from 1965 through 1973, it was computed as the average of the CPI's “or
. tﬁg twelve months ending with June of the preceding year or 1.02 times
the Pension Index for the preceding year, whichever was the lesser.

(In practice, the latter formula was always applicable). The Pension
Index for 1974 equals the average of the CPI's for the twelve months
ending with June 1972, multiplied by the average of the CPI's for the
sixteen months ending with October 1973, and divided by the correspond-
ing average for the sixteen months ending with June 1972%. The Pension
Index for 1375 and later years eguéls the averagé of the CPI's for the
twelve months ending with Octcber of the preceding year in each case;
except that the Pension Index -for the preceding year will be retained

if a reduction in its value would otherwise occur.

R Retirement Pension

Upon application, a contributor aged 65 or over becomes entitled
o a retirement pension. (A contributor in receipt of a disability
nension becomes entitled to a retirement pension on attainment of age 357.
After a rctirement pension becomes payable or, in‘any event, after age

TU a cvontlibuier is not elipible tu voniribuie under the Pian. thus,

The Pensicr Index for 1974 is defined differently in the Act, tut iz
is used in such a way as to produce the same benefit amounts as the
procecure described here. .

-
Dy
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encept for adiustment of the amount of pension in payment in accordan:e

with cihanzes in the Pension Index, thé adidbunt of pension

zime the nension Tirst becomes pavablé;

o zereral, the initial amount of retirement pension payable ¢ =z

t
zontrihutor 1s based orn the whole history of his Pernsicnable Earnin
from sanuary 1, 19 £

S
“he year in which the pensior commences.

ot

Retirement pensions in payment are subject to automatic adjuszimen

in accordance with changes in. the Pension Index:

A convenient formula for determining the initial amount of re<ivre-

ment pensicn involves the use of an 'average earnings ratio”, as Jollows:

Formula for Retirement Pension

Initizl. Azount of Annual Pension

This amount is equal to 25% of the average .of the YMPE for the
three years ending with the year in which pension commences, multipli=d

by the "average earnings ratio" which is determined as follows:

Years in s - Formula
Contributery for-
Period Averdge Earnings Ratio

Average of a number of the highest
"annual earnings ratios', such

number being the greater of.

.

less than 10 (a) the number of years in the
contributory periodcr
(b) 10 less the number of years
when disability pension pavable
10 or more’ o (a) 10 or
' {(b) 8%% of the years in the contrib-
utory period
The “annual earnings ratio” referred to above is the ratic cf “un-

"escalated pensionacle earnings" to the YMPE in a calendar year.

loTed aensicnable earnings. for a yvear are the actual earnin

sroun o te the Z, orovided that required contributisns b
t1t zaonid be noted that if no contributions are made




during a calendar year, the '"annual earnings ratio" for that year i:
zero; and for any year in which a contributor's earnings -exceed the

YPE, the ratio is one).

: . . NI . ) .
The '"contributory period" for purposes of retirement pensicns

is .the number c¢f vedrs from January 1, 1966, (or from attainment of

‘age 18, if later), to age 65, less the number of years, if any, dux

which a disdgility pension is payable.

Examination of the above formula will make it clear that, in
addition to the exclusion from the benefit calculations of the whole
period during which a disability pension is payable, certain lowest
"recorded annual earnings ratios will normally be excluded from . the
benefit calculations by reason of contriﬁutions made after age &35 and
by reason of the 15% "drop-out" provision; however, the drop-out must

not reduce the total number of years to less than ten.

5. Disability Pension

A contributor aged less than 65, who becomes disébled within the
meaning. of the disability pfovisions of the Plan, is entitled to a
Qisability pension, under the following conditions:

: Number of calendar years
Number of calendar years for which contributions

in contributory period . must have been made
Less than 10 V 5
10 to 30 ‘ : ' 5 of last 10, and in total

at least 1/3 of the number of
" calendar years in the contrib-

utory period

30 or more .5 of last 10, and in total ‘at
i_ » least 10 . v
AThev"contributory period" for purposes of disability pensions is
the number of years from January 1, 1966, (or from attainment of age 18,
if later) to the date of commencement of the disability penéion, less
the number of yeafs during which a disability pension was previously

payable.

Disability pensions commence in the fourth month after the month
"of disablement and are payable until age 65 or urtil death or recovery

from disability at an earlier age.




Disability persions in payment like retirement pensions are sub-
Ject.to automatic adjustment in accordance with changes in the Pensior

Index.

e anount of pension payable is composed of two parts, namely, o

depending only on the year in which the disability

pension is pavable, and an earnings-related part déaendin ini+i
: pay ’ S p i g

on the pensiorable earnings record of the contributor to the daze o7

n

pY

ct

cormmencenent of the disability pensicn. The initial flat-rate par
determined as S25 per month adjusted in accordance with the increase in
the Pension Index from 1967 to the vear in which the disability pensicn
commences (for example,is48l19 for penéions payable in 1978).. The
initial earnings—-related part.is equal to 75% of an earnings-related
pension calculated ir the manner described earlier for retirement-
osensions, exce§t that the contributory period ends at the date of com-
nencement of the disability pension and that, bbth before and after
December 51, 1975, the number of years to be taken into account in

determining the "average earnings ratio" is as follows:

Number of highest "annual

Years in . earnings ratios" used in cal-
. Contributery Period culating average earnings ratic
“ ”

Less than 10 o " vears in contributory period

1C or more greater of 10 or 85% of the

number of years in contributory

period

in addition to the normal disability pension described above,
berefits may be payable to the children of disabled contributors.

5. Disabled Contributor's Child's Benefit

AL usmarried child of a contributor who is entitled to a disab-
ility pension is entitled to a benefit provided the child

(i)  ig under age 18, or »
(ii) 1s aged 18 or over but under age 25 and has been attendinz

bt

i

schecol full-time and substantially without interruption
since atiainment of age 18 or the time of the contributor's

disakility, whichever occurred later.

f pension payable in resspect of each child

flat-rate benefit payable to the disabled.

zer nonth adjusted in accordance with ch




the Pension'lndex'from 1967 to the year in which the disability pension
commences) . Howéver, only one child's benefit is payable in respect

of each child, even if both parents are gﬁtitled to a disability
pension; furthermore, a child may not éiﬁuitaneously receive a disabled

contributor's child's benefit and an orphan's benefit (see 8(c) below).

e Survivor's Pension and Orphan's Benefit

(a) General

A surviving spouse or an orphan may. become entitled to a
"survivor's pension' or "orphan's benefit", respectively. For entitle-
ment to such a pension,‘the deceased contributor must have made contrib-
utions during the lesser of ‘ ) '

(i) ten calendar years, or:

(1) ong—third of the number of calendar years in which
contributions could have been made, but not less than
three years.

8y the expression 'calendar years in which contributions could have been
made" is meant all calendar yeérs after 1965 or from age 18, if that age
was attained after 1965, to the attainment of age 65 or cessation of
contributions, if later, but not beyond the month of death, -and .
i@cluding any calendar months during which a disability pension was

payvable.

A surviving spouse may become entitled to a survivof's pension by
‘reason of having dependent children, being disabled or simply being
over age 35 at the date of the contributor's death. The amount of pension
pavable to a surviving spouse who becomes entitled to a survivor's pension
for more than one reason i; the largest to which she or he is eht‘tlei

for any one of such reasons.

A surviving spouse may become entitled to both a survivor's pension
and either a disability pension or a retirement pension. However, the
total annual amount of the two pensions cannot initially exceed an
anmount equal to 25% of the average of the YMPE for the three years
ending with the year in which the later of .the two pensions commences
(that is, an amount equal to the maximum retirement pension applicable

for that year).




Sur

ment and disability pensions

accordance with changes in the Pension Index.

thyr 3:pvivor's Pension

(i1 Definition.of "Surviving spouse with dependert

A "surviving spouse with dependent childrer” means a widow 2r wii-

ower who wholly or substantially maintains an unmarried child c¢f i

deceased contributor, where the child is

A. under age 18,

‘B. aged 18 or over but under age 25 and has bezr

attending school fuli-time and substantial

\

. without interruption sirce attainment of ags L3
or the time of the contributor's death, wh::nsvér
occurred later, or )

C. aged 18 or over and is disabled, having been

disabled without interruption since attainmex

of age‘18 or the time of the contributor’s feain,

- whichever occurred later.

{ii) Surviving spousés‘aged between 45 and 65 at date of

contributor's death

A surviving spouse aééd between 45 and 63 at widowhood (widower-

nood) is entitled to a survivor's pension.

The amount of pernsion payvable is composed of two parts, nameis . a
p - - N ,

flat-rate part depending only on the year in which the survivor®

m

vensicn is payable and an earnings-related part depending initi

a
only on the pensionable earnings record of the coniributor to. the da=

of his »r her ceath. The initial flat-rate part is determined as

ser menth adjusted in accordance with the increase in the Pension Index

from 1367 to the year in which the death of the contributor occurs.

nings-related part is equal to 37.5% of an earnings-

:sion based on the contributor's pensionable earnings record

as a=< the date of the contributor's death or commencemzrt of

Ais A, we=iremant :-‘Aech'nn, whipchever 15 the earlier, excent thar =

er case, th

pae

on Index from the vear in which *the contri-uzor

zension became payadble to the year of his deuth.. In

the contributor's earnings-related pensior is
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’

calculated ir the manner described earlier for retirement pension
-d

except that the "contributory period” ends at the date of death cr ==
age 65, whichever is the earlier, and that the rumber of vears to be

taken into account in determining the "average earnings ratio” Is,

A. the number of years in the contributory sericd, i

i

the number of years in the contributory geric:z :
less than t;n, or

B. the greater of ten or 85% of the number of years
in the contributory period, if the nuﬁter of vears

in the contributory period is ten or more.

i1ii) Surviving spouses aged less than 45 at widowhood !widow-

erhood) without dependent children and not disaoled

A surviving spouse without dependent children and not disabled,
age 35 or less at widowhood (widowerhood), is not entitled to a surviver's
pension.

A surviving spouse without dependent children and not disabled,

aged more than 335 but less than 45 at widowhood (widowerhood)is

entitled to an amount of pension, calculated as described in (ii) above,
reéduced by 1/120th of such amount for each month that the surviving

spouse's age at widowhood (widowerhood) is less than 45.

(iv}  Surviving spouses aged less than 45 at iwidowhood fwidow~

erhood) with dependent children

A surviving spouse aged less. than 45 at widowhood (widowerhood!,
with dependent children, is entitled to a survivor's pension calculated

as described in (ii) above.

If a surviving spouse in receipt of a survivor's pension is aged
less than 45‘and not disabled at the time she or he ceases to be a
"surviving spouse with dependent children", the amount of the survivor's
pension is discontinued or reduced in the manner described in {iii)
above in accordance with thé surviving spouse's age at the time she or

he ceasesd to be a "surviving spouse with dependent children".

(RSN Disabled surviving spouses aged less than 65

by

"

urviving spouse aged less than 635 is entitled to-a surviver's
nension, I she or he either is disabled at the date of death cf the

contributor or obecomes disabled at a later date.



ing fdisabled) sgouse's pension is payvable from tre

Jonth | the month in which the centributoer dies

aonth fell the month in which the surviving spouse

-

whichever Is later. The initial amount of pension is calculated as

21 above, except that, in the case where the suriving

spouse recomes cdisabled subseauent to th2 death of the centrihusor,
pension o calculated is adjusted in accordance with changes in ‘.¢

Pension Index from the year in which the contributor died to the «

in which disability occurs. The calculated iritial amount of nen:

is subject to tne limitation on the maximum initial amount pavadie In

respect of dual pensions, as explained in (a) above.

tvi Surviving spouses aged 63 or over

A
AT

jul

28 83, or upor widowhood fwidowerhood) at a later age, 2.
survivirg spouse who is not then 'in receipt of an age retiremen:

nedia~

nensior or =i whom such a pensicn.does not become payvable i
is entitled to an amount of pension equal tc $0% of an earnings-related

oension® bas=d on the pensionable earnings record of the deceased soousa.

At the time a surviving spouse becomes entitled to both a surv
or's pension énd a retirement pension or to either orie while in receipt
of the other, the total amount of pension is egual to the greater of

A. 80% of the surviving spouse's own retirement
pension plus 60% of an earnings-relatéd pension®
based on the pensionable earnings record of . the

deceased spouse, or

B. 100% of the surviving spouse's own retiremen:

pension plus 37.5% of an earnings-related nensiorn
based on the pensionable earnings record of the

' deceased‘épouse, : -

subject to the limitation on the maximum initial amount payable in

respect of dual pensions, as explained in {a) above.

ic} 0Orphan's Benefit

, in accerdarce with changes in the

ch the ceontributer died to the year
s age 63 or the vear in which a r==

e




" For purposes of orphans' benefits, an ''orphan' means an unmarnied

child of a deceased contributor, wheré the child is

ti, wunder age 18, or

(ii) apged 18 cr over but under age 25 and has been attending
school full-time and substantially without interruption
since attainment of age 18 or the time of the contrib-

utor's death, whichever occurred later.

The amount of pension payable in respect of each orphan is 323 per
month adjusted in accordance with changes in the Pension Index from
1967 to the year in which the benefit is payable. However, only one
orphan's benefit is payable in respect of each child, even if both
deceased parents were contributecrs; furthermore as noted in (7) aSove,
a child may not simultaneously receive both an orphan's benefit ard a

disabled contributor's child's benefit.

8. Death Berefit

A lump-sum benefit is payable to the estate of a deceased contrib-
utor who made contributions 'in at least the minimum number of calendar

vears required for entitlement to a survivor's pension.

The amount of benefit is equal to, v

(a) in respect of a contributor to whom a retirement pension was
payable at the time of death, one-half of the annual amount of pension
pavable in the year of death, adjusted to exclude any reduction that
may have arisen by reason of commencement of penéion within the ten-year
transitional period ending December 31, 1975, or

(b) in respécf of any other contributor, one-half of the annual
amount of an earnings-related pension calculated in the manner described
for retirement pensions, except that the deceased contributor's contrib-
utory period ends at the date of death or at agevﬁs; whichever is the

earlier,

subject to the limitation that the amount of benefit cannot exceed 10%

of the YIFE applicable in the year of the contributor's death.

2. ' Amenéments

Aﬁy major amendment providing for changes in benefits or contributiors
cannot become effective until the first day of the third year following the
vear in which notice of infpntfnn ta intradune sich a measnre wac Jaid hefrre
Parliament and requires ‘the consent of two-thirds of the brovinces having

in aggrezate at least two-thirds of the population of Canada.
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Aopendix C

PRINCIPAL ASSUMPTIONS AND PROCEDURES

1. General

e have coniinued the practice adopted for Statutory Actuarial Repor:
%o. 3 (December 31, 1973) of basing the main tables on one set of waat
we regard as reasonably realistic demographic assumotiors and iong-
zerm relationships between the various economic factors.

A5 noted below, a numbter of relatively minor .changes were made in :he
assumptions, and the number of auxiliary fund projections (Appendix A}
was increased to allow greater.appreciation of the sensitivity of +ne
orOJect1ons to the various assumptlons.

2. _Economic Assumptions

The economic assumptions used for the main tables differ slightly fro=m
those used for purposes of the preceding report, a key feature of wnhich
was the assumption that (except for a short transition period) the zap
bstween the annual increase in average earnings and the 1ncrease in the"

Consumer Price Index would remaln constant at Z.5%.

Iin the light of past experience in Canada, this assumption appeared
appropriate. ror the twenty-five vears ending in 1977, the compound
average annual rate of real increase in earnings(measured as a functien
of average industrial earnings and the Consumer Frice index) was 2.87%,
and the corresponding figure for the ten years ending in 1977 was 2.7l%.
However, the figure for the five years ending in 1977 was only 1.777%,
and there appears to be a growing body of opinion holding that .real
increases in average earnings in the foreseeable future will be lower
than in the past.. Recent actuarial projections made for the Quebec
Pension Plan and the United States social security system (0ASDI)} have
been based on assumptions for real increases in earnings in the long
term of 2% and 1.73% respectively. For purposes of the main estimates
in this reporz, it was assumed that beginning in 1982-83 average earn-—
ings would increase at a real rate of 2% per annum (actually approximately
1.932%). However, as for the preceding report, we have prepared
auxiliary fund projections, on an assumption of a 1.5% real rate of
increase in earnings, which may be found in Appendix A.

The narrowing of the gap between the assumed increases in earnings and
prices could be accomplished either by raising the assumed rate of
increase in prices or lowering the corresponding rate for earnings.
Although there was no intention to make an upward revision in the
assumed level of long-term inflation it seemed more acceptable in the
current econcmic climate to adopt the former alternative. Accordingly,
the assumed ultimate rate of increase in prices was raised from.3% to
3.5%, while the assumed ultimate rate of increase in earnings was lefxt
at 5.3% per annunm. :

As noted in Section III of the Report, the assumed level of inflation
is of relatively slight practical significance in determining the level
of costs exzressed as a percentage of contributory earnings. The use
of substantially higher assumed rates of inflation, while doing very
little to ance the value of the projections, could do substantial
hurm oy adding weighl To expeciations of higher levels of 1nrlat;on and
thereby hel oing to frustrate efforts to control inflation.




was <o keep the annual rate of intersst on new Inves:
in the leng zerm at €.5%. This assumption, coupled with an-aésum;:;on
fcr increases in the Consumer Price Index, implies an assuned
real investment earnings of 3% HEF annum. This is a lowé?

arnings than was assumed for .the preceding report but .- ) .
r iate than might well be experienced in the futurs

by a fund <ed entirely. at rates reflecting long term Governmen:
~f Canada rates. However, it must be recogrnized that neither
actual noro zssumed rates of interest have a significant effect cn

contribution rates, unless a relatively significant fund is main®
The assumed rate of interest is highly significant in the calculazion
of the ceniribution rate on a full "actuarially funded" basis
the related ununded liability (see Appendix D}; however, since
orimary purpose of such calculation is to compare the cost of
benéfits with costs cf private pension plans, an assumed real
of investment earnings of 3% p.a. appears quite appropriate f
Jurpose as well.

The three k2. economic assumptions used are as follows:

1978 1285 and later
Annual increase in average earnings 6.7% 5.53%
Annual increase in Consumer Price Index 2.0% 5.5%
Annual rate of interest on new invest- 9.4% 6.5%
aents
The assumptiong for 1978 (based upon each experience as was available
in September 1378) were graded smoothly into the ultimate rates.

3. Pooulation Projections
(a) Generel

The ponulations required for the Canada Pension Plan pertain to Canada
excluding Quebec, but including all members of the Canadian Forces and

the Royal Canadian Mounted Police. The population projections used

for purposes of the estimates were obtained by simrle subtraction of the
projected poculations for Quebec from the projected populations for
Canada. Consequently, the projected populations do not make allcwarce

for members of the Canadiar Forces and Royal Canadian Mounted Police
resident in Quebec. However, provision for this group was made implicitly
in the development of the participation rates. given in secticn 4 of this
appendix.

Populations were projected from. the 1971 census, after first applying
adjustment factors to compensate for the 1971 census undercount. The
projections carry forward to the year 2050, which provides a pericd
of seventy-three years from the effective date of this examination.

‘Detailed Tigures for selected years by sex and age—group are given in
Schedules 5, § and 7 of this appendix following the ‘description of the
underlyving ferzility, mortality and immigration assumptions. Schedule
1 below shows census and projected total populations for selected vears
for Canada, exciuding Quebec, as well as some of the noteworthy

rapnic relallunsiips.

5= G5

projecied d

L=
e a0




Schedule 1
Census ard Proiected
Populations for Canada .
Excludinz Quebec Ratio of . .
Population Aged . . .Rates oI Ne=x
Middle {in thousands) 65 and over to Immigraticn
of : Population Aged Birth Rate  to Popuiatinsn
Year Male Female  Total 20 to 64 per 1000 (all Carada-
() (%)
1951 5,067 4,887 9,954 15.5 26.1 1.046
1351 5,587 5,392 12,979 » 16.4 ] "26.1 -0.0:0
1271 7,801 7,740 15,541 © 16.4 17.6 0.310
1371% 7,975 - 7,863 15,838 16.2 17.2 0.435
1230 9,128 9,105 18,231 16.0 17.8 0.451
1990 10,660 >10,704 121,364 17.0 16.9 0.452
2000 12,052 12,156 24,208 17.7 : 14.7 0.465
2025 15,464 15,794 31,258 26.9 . 13.9 0.454
2050 18,743 12,251 57,994 T o29.1 - 13.8 0.455

(b) Fertility

The fertility assumptions used for the projections of the population for Canada

as well as those for Quebec provide that the age-specific fertility rates for

1985 and later produce a tctal fertility rate of 2.112.*# This value corresponds
approximately to a net reproduction rate of 1; i.e., every female born alive is
assumed to bear one female child. For the years 1975 to 1984, the total fertility
rates were obtained by employing a linear interpolation between the 1974 actual
values (1.875 for Canada and 1.657 for Quebec) and the assumed 1985 value of 2.112.
For the vears 1971 to 1974, the actual total fertility rates were available ard,
accordingly, were used directly in the population projections. In all cases, the
distribution of the age-specific fertility rates was that of the three-vear average
for 1570 to 1972, with the level of such rates adjusted to produce the required
total fertility rate.

* 1971 szarting populationé adjusted for undercount of 1971 census.

““3ee rootnote on page 33.




Total

ertility rates Sor the vears 1263, 1970 and 1974, as well
=sed for 1285 and later are shown 2elow.

w oo

Schedule 2

Selected Ferzilityv Rates,

(Number of live births per 1000 females in age group)

Recently Experienced Fertility Rates

1966 1970 . 1974
Female Province Province Province
Age of of of
Groun Canacda™ 7Juebec Canada®* Quebec Canhada* Quebec
15-1¢ 48.2 25.4 43.4 21.0 33.3 18.6 39.2 22,2
20-24  1692.1 133.2 142.1 112.0 - 113.1 S1.1 128.3 112.5
27=29 163.3 161.2 145.6 130.3 131.1 126.6 137.6 145.2
30-3+4 103.35 105.9 80.7 77.1 66.6 67.5 T4.7 54.2
35-39 57.3 62.3 38.5 38.8 23.0 23.6 32.7 358.8
40-41 - 19.1 11.0 11.6 5.5 5.8 9.2 11,3
45-42 1.7 2.4 .9 1.0 .4 .4 .7 ¢

2812.C 2646.5 23511.0 1959.0 1875.0 ~ 1657.0 2112.0 2112.0

it may be seen from Schedule 2 that, although recent vears have shown
a steady decline in the level of total fertility, it is assumed that
by 1985 {fertility wiil return to a level somewhat higher than that for
1974 (the most recent year for which published data were available).
The ultimate level of fertility assumed is approximately equal %tc .the
level experienced in Canada outside the province of Quebec in 1372

Of course, it is possible that fertility rates may become stabilized

at some level eguivalent to a net reproduction rate of less than one.
Under such conditions, however, it seems reasonable to expect tha:

the relative size of the productive population will be maintained either
through increased immigration or later retirements or a combinaticn of
both. (It is also possible, of course, -that the relative size of

the procductive population will not be maintained but that this will

be compersated by new technological developments or that a lower level
of preduction will become acceptable).

2 eweinded hecanse of unavaiiabilitv of daza

¥ The total fertility rate for 1985 and later of 2.112 is slightly
beziew 2.2, the medium fertility assumption used by Statistics
z ""Pozuiation 3r03ectzop- for Cuarada and the provincss
13TI-2 ard i1s the basis {or all tables in this report excent
tabiss 2 and 10, The latter are based on a total fertility rate
o= o

1.2 ithe low fertility assumption used by Statistics Canada:.
Y )
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te) © Mortaiity

dortality is projected to improve from Life Table 1970-72, Canada,®
assumed applicable for 1971, to an ultimate mortality table for year 032,
which is assumed to apply to Canada as well as to Quebec only. For :tne
intermediate years mortality rates were obtained by a-geometric inter-
polation; i.e., a constant percentage decrease in mortality from cnc
vear to the next was assumed.

in

The ultimate mortality table used in our population projections :is
part based on work done by the 0ffice of the Actuary of the U.S. Sccial
Security Administration. "Actuarial Study No. 77 - United States
Population Projections for OASDHI Cost Estimates" derives mortalizy
rates for the year 2050 by considering death rates by age-group anc sex,
in 10 broad groups of causes of death, and by combining the:assumed '
percentage reductions for each cause of death to obtain average reduct-
ions*#* in mertality by age and sex for all causes combined. For the
~current Canada Persion Plan projections, the same relative imprcvements
in mortality from 1270-72 levels implied by Actuarial Study No. 77 were
assumed to be applicable to the 1970-72 Canada Life Table. 'The resulting
ultimate table (assumed applicable to the year 2050) produces an expect-
ation of life at birth of 73.1 for males and 81.2 for females, cempared
to 69.3 and 76.4, respectively, for the 1970-72 Canada Life Table. fo-
age 63 the expectation of life according to the ultimate table is
for males and 20.7 for females, compared to 13.7 and 17.3, respectively,
for the 1270-72 Canada Life Table. Sample values of the ultimazte
mortali%y rates are given in. Schedule 3, along with a comparison of
mortality rates for Canada as well as Quebec alone on the basis of the
Canada Life Tables 1960-62 and 1970-72. (See page 41)

The 1970-72 Canada Life Table for Canada, the corresponding table for
Quebec, and. the ultimate mortality table constructed as above consist
of one-year probabilities of mortality for individual -ages 0 to 109.
The 1971 census populatiorn data for Canada and Quebec, available by
individual ages up to 89 were adjusted to spread to 90+ age-group by
individual ages to 109. Survivors of the population for a particular
vear were then obtained by simply applying the probabilities of
survival for that year to the given population.

(d) Migration

Migration is generally recognized to be a rather uncertain parameter. of
future population growth, since it is subject to a variety of demographic,
economic, social and political factors. During the period from 1961 to
1972, for example, immigration to Canada varied from 70,000 to 214,000
and, although relatively more stable, emigration from Canada is

estimated to have fluctuated between 47,000 and 81,000 (Statistics

Canada: '"Technical Report on Population Projections for Canada and the
Provinces, 1972-2001").

*  Published by Statistics Canada and referred to herein as "1970-72

Canadza Life Taoble'.
=* The relatively low death rates for ages 15 to 30 are projecfed to

increase slightly, as a result of some gradual increase in violernt
deaths. :
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Schedule 5

Comparison of Mortality Rates for the Province 57 Quebec and for can

(Annual deaths per 1,000 oersons:

. Rates Assumed
Life Tables 1950-62 Life Tables 1970-72 For Year 2000

Province Province ' Province Rateé
of . of of Assumed for
Quebec Canada Quebec Canada Quebec Canada Year 2030
34.90 50.58 20.97 20.02 16.01 15.34 10.05
2.11 1.85 1.31 1.28 1.09 1.08 .80
.93 73 66 .51 53 53 11
59 .50 .48 .39 .38 .34 .28
1.50 1.53 1.87 1.78 1.88  1.82 1.89
1.50 1.50 1.61 1.52 1.58 1.52 1.53
- 3.13 2.82 2.99 2.91 2.76 2.71 2.40
.8.29 7.72 8.19 7.61 7.16 6.84 5.69
21.56 19.99 21.41 19.18 18.60° 17.35 14.59
47.06 44.37 47.84 ©  44.36 41.51 39.58  32.51
104.95 100.31 .  105.77 97.01 94.79 89.74 78.47
244.10 227.12 233.54  209.77 197.36 184.40 147.65
Females
27.13 23.87 16.73 15.44 12.62 © 11.99 7.76
1.85 1.64 1.09 1.15 20 .93 64
.67 .53 .62 .50 a7 .41 .29
.34 23 .31 28 25 .23 17
55 55 .64 57 56 52 .43
82 79 77 77 .67 67 52
1.93 1.74 1.76 1.73 1.53 1.51 1.19
4.63 1.38 4.17 4.03 5.58 5.50 2.75
12.27 10.84 10.42 2.51 9.05 8.44 7.12
51.82 27T 25.85 23.37 21,47 20.14 15.58
3§.3% T2.at 73.12 65.14 §L.33 55.01 43.13
234.53 207 82 149.19 117.48

.08 181.385 171.37. 154,
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For purposes of this report,® a level &f itmigration of 160,000 and
emigration of 60,000 was assumed for 1971, and hoth these figures
were increased with time at the rate of 1.5% per annum to 1993, :.0%
per arnum frem 1995 to 2025 and .8% per annum thereafter, sc that ne:
immigration tc Canada would, in effect, remain constant at approximately
.465% of population. For purposes of projecting the pepulatior of

Quebec it was assumed that the percentage of immigrants and emizranis
attributable to the Province of Quebec of 17.33% and 29.84%, respeczivel:,
for 1968-71 were applicable to 1971 and that the average numbeér c ne:
interprovincial migrants from Quebe¢ of 22,017 for 1966-71 was alsc ag-—
plicable to the year 1971.  The combination of these assumptions iz
an initial outflow from Quebec of 12,193. In oider not to assume su
a rniet outflow “o continue indefinitely, the following bases were adopted:

0

1971 2000 and laver
% immigration destined for Quebec 17.33% 25%
% emigration attiributable to Quebec 25.84% 25%
net interprovincial migration from 22,017 0

Quebec

For the .intervening years, values were obtained by linear interpolation.
The figure of 23% was chosen in order to maintain the proportion of tie
population assumed to be attributable to Quebec after 2000 at abouc:

25%. The distribution of immigrants by individual age and sex was
obtained from "Analytical and Technical Memorandum No. 6: Migration
Projecticns for Canada' by K.S. Gnanasekaran (Statistics Canada).

The distribution of emigrants by age and sex is not readily available,
because no statistics on emigrants are maintained and even the level of
emigration is obtained only from estimates of population and data on

total immigration and natural growth. The assumed age-sex distribution
of emigrants is based on the distribution of immigrants to the United
States from Canada obtained on a continuous basis by Statistics Canada
from the United States Department of Justice (Analytical and Technical
Memorandum No. 6). Emigrants from Canada to the United States have
constituted about two-thirds of the estimated total emigration in past
vears and their distribution is assumed to be applicable to all emigrants.

Net immigration over age 65 was excluded from the population in order to
avoid a substantial overstatement of benefits in respect of immigrants.

Sample age distribution figures, for both immigrants and emigrants, are
shown on page 43.

* This is the basis of all tables except Tables 9 and 11. ' The latter
ars hased on the assimntion nf a cangtent level of net dmmigrotion

of 100,000 which is medium~high assumption used by Statistics Canada
in i*s range of 20,000 to 14C,000.



Schedule 4

Distribution of Imnigrants and Emigrants bv Age Group

Inmigrants ) - Emigrants

ikl Rttt
Age ‘Groun Males Females Males Fenmal=ssz
: ' % - % : % %
0-4 4.879 . 4.607 6.365 5.985
5-9 4.175 5.903 5.053 5.069
“10-12 2.948 2.808 . 3.532 PR
15-12 3.758 " 4.096 2.689 5.5%5
20-24 8.969 10.470 3.601 -§.881
25-29 9.147 8.049 5.436 7.240
30-34 5.728 4.838 §.097 5.1035
35-39 3.699 3.123 4.861 3.826
40-44 2.189 1.931 - 3.199 2.755
45-49 1.316 o 1.371 2.143 1.846
50-54 .927 1.226 1.397 1.480
55-59 .694 1.157 -~ .939 1.072
60-54 - .530 1.012 . .539 » .721
65-69 T 14 ‘ .755 .429 .523
70+ o 427 .79 .499 675
All ages 49.858 50.142 47.779 52.221
(e) Feonulations

d 7 are shown for Carada., the Ppravince nf Niehen
Quebec, respectively, the 1971 starting populaziorn*

[¢]]

In Scheduies
and Carnada =

ard ulations for 1980, 1820, 2000, 2025 and =030.
neoRu own distributed by sex and bread age grouns
20puly i Tor all projecticns excect Tables 8, 2 and

1871 vcensus adjusted for undercount.
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SCHEDULE 5

5

POPULATIONS Fon ALL CANADA =

(IN THOUSANDS)

14 AND UNDER 15 - 19 20 - 39 40-59 60 - 64 65 - 69 70 AND OVER
MINDLE PROP'N PROP'N PROP'N PROV'N PROP'N PROV'N [RTARE|

nF . Or ) OF OF or o ur or
YEAR TOTAL NUMBER  TOTAL NUMBER  TOTAL NUMBER  TOTAL NUMBER * TOTAL NUMBER  TOTAL NUMSBER  TOTAL NUMBER TOTAL
1971 MALES 11038 3301 29 .9 1104 - 10.0 3166 28.7 2288 20,7 387 3.5 300 2.7 492 4.5
FEMALES 10944 3156 _ 28.8 1066 9.7 - 3065 28.0 2283 20.9 400 3.7 1327 3.0 647 5.9
TOTAL 21982 6457 29.4 2170 2.9 6231 28.3 4571 © 20.8 787 3.6 627 2.9 1139 5.2 -
1980 MALES 12382 2946 23.8 1216 9.8 4273 34.5 2528 20.4 049 3.6 " 380 3.1 590 4.8
FEMALES 12391 2807 22.7 1163 9.4 4151 7 33.5 2509 20.2 495 4.0 435 3.5 831. 6.7

TOTAL 24773 5753 23.2 2379 9.6 8424 34.0 5037 20.3 944 3.8 815 3.3 1421 5.7

1990 MALES 14302 3525 24 .6 954 6.7 4921 34,4 3155 22,1 544 3.8 459 3.2 ‘ 744 ‘ 5.2
FEMALES 14391 3341 23.2 909 6.3 4754 33.0 3126 21.7 593 4.1 555 3.9 113 7.7

TOTAL 28693 6866 23.9° 1863 6.5 9675 33.7 6281 21.9 1137 4.0 1014 3.5 1857 ()

2000 MALES 16078 3724 23.2 1247 7.8 4779 29.7 4328 26.9 580" 3.6 493 3.1 927 5.8
: FEMALES 16229 3527 - 21.7 1185 7.3 4586 28.3 4312 26.6 623 3.8 565 3.5 1431 8.4
TOTAL 32307 7251 22.4 2432 7.5 9365 29.0 8640 26.7 1203 3.7 1058 3.3 2358 7.3

2025 MALES 20541 4396 21.4 1403 6.8 5841 28.4 4987 24.3 1180 5.7 1022 5.0 1712 4.7
FEMALES | 20970 4161 19.8 1332 6.4 5579 26.6 4903 23.4 1262 6.0 1169 5.0 2564 12.2

TOTAL 41511 8557 20.6 2735 6.6 11420 27.5 9890 23.8 2442 5.9 2191 5.3 4276 10,73

2050 MALES 24876 5243 21.1 1671 6.7 7010 28,2 6168 24.8 1344 5.4 1153 ) 2287 9.2
FEMALES | 25520 4960 19.4 1585 6.2 6695 26.2 6044 23.7 1421 5.6 1297 5.1 3518 . 13.8

TOTAL 50396 10203 20.2 3256 6.5 13705 27.2 12212 24,2 2765 5.% 2450 4.9 SROS 1.5

*OCTHESE POPHLATIONS WERE USED FOR ALL TABLES OF FINANCTAL C -
PROJECTTONS EXCEPT TABLES 8, 9 AND 10. )




SCHEDULE 6

POPULATIONS FOR QUEBKC =

(IN THOUSANDS)

11 AND UNDER 15 - 19 20 - 39 40 - 59 60 - 64 65 - 6y 70 AND OVER
AILE IPROP'N PROP'N PROV'N PROI'N ©PROP'N ' PROI'N IPROPN

0 SOF 0F 01 _ or or o 0
VA O AL NOMBER  TOTAL NUMBER  TOTAL NUMBER  TOTAL NUMBER  TOTAL NUMBER- TOTAL NUMBER  TOTAL NUMBER  TOTAL
1971 MALES 30067 923 Jo.t 324 SluL6 918 30,0  (|1-’| 20,0 101 3.3 75 ' 2.4 108 3.5
FEMALLES 08l B83 28.7 314 10.2 906 29,4 633 20.5 110 3.6 87 2.8 148 4.8
TOTAL 6laa 1806 29 .4 638 10.4 1824 29 .7 1247 20.3 211 34 162 2.6 256 4,2

1980 MALES 3254 728 22.4 332. 10.2 1175 36.1 66‘) 20.6 115 3.5 95 2.9 140 4.9
FEMALES 3281 692 21,0 - 317 9.6 1140 34.7 689 21.0 130 4.0 114 3.5 206 6.3

TOTAL 0542 1420 21.7 649 9.9 2315 35.4 1358 20.8 245 3.7 209 3.2 3406 5.3

1990 MALES 3042 889 24 .4 216 5.9 1281 35.2 419 22.5 141 3.9 ii7 3.2 i?‘j 4.9
IFEMALES 31657 840 22.8 205 5.6 1219 33.1 837 22.7 162 4.4 144 3.9 280 7.0
TOTAL 7329 1729 23.6 421 5.7 2500 J4.1 1656 22.6 303 4.1 26_1 3.6 45Y 6.1

200() HALES 4026 923» 23.1 314 7.8 1159 28 .8 1125 27.9 147 3.7 126 3.1 227 5.0
FEMALES 4073 875 . 21.5 298 7.3 1096 26.9 1123 27.6 164 4,0 153 3.8 364 8.9
TOTAL 8099 1403 22.3 612 7.6 2255 27 .8 - 2248 27.8 311 3.8 279 3.4 59) 7.7

2025 MALES 5077 1095 21.6 342 6.7 1441 28 .4 1204 23.7 301 5.9 265 5.2 429 )
FEMALES 5176 1033 20.0° 324 6.3 1372 26.5 1174 22.17 318 6.1 301 5.8 654 12.6
TOTAL 10253 2128 20.8 6606 6.5 "2813 27 .4 2378 23.2 619 6.0 566 5.5 1083 10.6

2050 MALES 6133 1301 21.2 409 6.7 1740 28 .4 1507 24,6 342 5.6 289 4.7 549 KoY
FEMALES | 6269 1226 - 19.6 386 . 6.2 1657 26 .4 1473 23.5 362 5.8 325 5.2 B40 43,4
TOTAL 12402 2527 20.4 795 6.4 3397 27.4 2980 24,0 704 5.7 614 5.0 1385 1.2

SOTHEGE POPULATIONSG WERE UL
PRHOJECTTONS EXCERT CTARLEY

K, 9 AND tO,

D FOIGALL TABLES 0OF FINANCTAL




SCHEDULE 7

POPHLATIONS FOR CANADA EXCLUDING QUEBEC =

(IN THOUSANDS) ) ' , .
14 AND UNDER 15 - 19 20 - 39 *1 7 40 - 59 60 - 64 65 - 6V 70.AND QVER

MIDDLE : PROP N PROP'N PROP'N _ PROP'N PROP'N ©IROP'N 'O N
Coar _ oF or or 0F or ' Coor Sk

YEAR TOTAL NUMBER  TOTAL NUMBER  TOTAL NUMBER TOTAL NUMBER  TOTAL NUMBER — TOTAL NUMBER  TOTAL NUNMBER  TOTAL
1971 MALES 7975 2378 29.8 780 9.8 2248  28.2 1674 21.0 286 3.6 225 . 2.8 384 4.
FEMALES 7863 2273 28.9 752 9.6 2159 27.5 1650 21.0 290 3.7 240 3.1 499 6.3
TOTAL 15838 4651 29 .4 1532 9.7 4407 27.8 3324 21.0 . 576 3.6 465 2.9 883 5.6
1980 MALES 9128 2218 24.3 884 9.7 3098 33.9° ]1859 20.4 334 3.7 285 3.1 450 4.9
FEMALES 9103 2115 23.2 846 9.3 3ol 33.1 1820 20.0 365 4,0 321 3.5 625 6.9
TOTAL 18231 4333 23,8 1730. 9.5 6109 33.5 3679 20.2 699 3.8 606 3.3 1075 5.9
1990 MALES 10660 2636 264.7 738 6.9 3640 34.1. 2336 21.9 403 3.8 342 3.2 565 5.3
FEMALES | 10704 2501 23.4 704 6.6 3535 33.0 {2289 -“21.4 | 431 4.0° 411 3.8 833 7.8
TOTAL 21364 5137 24,0 . 1442 6.7 7175 33.6 4625 21.6 834 3.9 753 3.5 1398 6.5
2000 MALES 12052 | 2796 23.3 933 7.7 3620 30.0 3203 26.6 | 433 3.6 367 3.0 200 5.8
’ FEMALES 12156 2652 . 21.8 887 7.3 3490 28.7 3189 26.2 - 459 3.8 412 3.4 1067 8.8
TOTAL 24208 5448 22,5 1820 7.5 7110 29.4 6392 26.4 892 3.7 779 3.2 1707 7.1
2025 MALES 15464 3301 21.3 1061 6.9 4400 28.5 3783 24.5 | 879 5.7 757 4.9 1283 8.7
FEMALES | 15794 3128 19.8 1008 6.4 4207 26.6 3729 23.6 944 6.0 H68. 5.5 1910 12.1
TOTAL 31258 6429 20.6 2069 6.6 8607 27.5 7512 24,0 1823 5.8 1625 5.2 3193 10.2
2050 MALES 18743 3942 21.0 1262 6.7 5270 28 .1 4661 24.9 1002 543 864 4.6 1742 9.3
FEMALES | 19251 | 3734 19 .4 1199 6.2 5038 26.2 4571 23.7 1059 5.5 Y72 5.0 2678 -13.9
TOTAL 37994 . 7676 20.2 2461 6.5 10308 27.1 9232 24.3 2061 5.4 1836 4.8 4420 1.6

= OCPHESE POPULATIONS WERE USED FOR ALL TABLES OF FINANCIAL
PROJECTTONS EXCEDPT TABLES 8, 9 AND 10.
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<. Furticination Rates and Medified Average Zarnings

va) For each of the vears 1971-75, thé QPP Division of the Departien*
of Supply and Services provided us with & ‘cumulative distributiern 6
contributors and of earnings (for each of eleven age-groups subdivié
hv sex) over zome 80 earnings ranges, expressed as percentages of
average earnings for the "age-groun sex cell" involved. We tock =
averages oY the 5 yvears cf experience, for sach cell separately, =z
assumed that these would represent cumulative distributions of cur
utors 'C-distribution) and of earnings (E-distribution) applicable
that cell indefinitely in the future. For illustrative purposes,
data might indicate that 70% of contributors for a particular ceil
less than 120% of average earnings for the cell (C-distribution! and
account for 40% of total earnings for the cell (Z-distribution’). Ue
assumed that such percentages would be applicable to that cell indelin-
itely in the future. By interpolation between the varioéus points of
the distributions, we could then determine for any percentage of
average earnings of any cell what percentage of contributors earn i=ss
than such percentage of average earnings, and what percentage of zctil
earnings for the cell are earned by such contributors.

re

are refundable and their earnings are not counted for purposes of
calculating pensionable earnings. Surprisingly perhaps, the data
revealed a very large number of contributors earning less than the
as large or almost as large as one might expect if there were no ¥3
The likely reason for this is that most contributors who earn less than
-the YBE during a year have low yearly earnings because they work for
only a small fraction of the year, but during that.fraction they have
monthly earnings in excess of 1/12 of the YBE. _Employer and employvee
contributions must be deducted at source focr any month during which
earnings .exceed 1/12 of the YBE (unless the year's maximum has already
been deducted), and while the employee contributions may be refundable
if the employee earns less than the YBE during the year, the employer
contributions are not. Hence, the bulk of earners earning less than
the YBE in any year would seem to have employer contributions to their
credit, and therefore have a record of their earnings for that year
maintained on the CPP Record of Earnings, even though such earnings are
not countable for pensionable earnings purposes. For this reason, i
appeared reasonable to censider the cumulative distributions of contrib-
utors (C) and of theirearnings (E), developed in (a) above as beirng
cunulative distributions of .earners and of their earnings, for purposes
- of subseguent analysis. :

3%,

%
<

o

(c) For 1971 to 1973, we obtained participation rates assuming nc Y3
for each "vear age-grous sex.cell", hy dividing the total number of
contributors (assumed to be the total number of earners) by the projectad
populations. From other datad available we extended .these backward to
1966. e also projected them forward to 2030 taking into accounz the
rrend in such rates during the 1371-75 period, our guesses as to likely
changes in the future, and projections that had been made by various
experts in the field. The result was a complets set of participation
rates assuming no ¥YBE for each "year age-group sex cell” runnirg “rom
1966 to ZC30.

S Y o amm-
O Loy 0T 2

N
Lo T N S

1

total earnirgs by tozal
numbhear of earners). fron
vard to 195¢.

~hese were extended h:



Males

Females
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Fer vears subseguent to 1975 it was assumed that total average earni
ffor ail age-groups and both sexes combired) would increase at the sane
arnual rate as the Industrial Composite (average wages and salaries)

for Canada. For 1975-76 anrd 1976—77,‘we used the known rate of 1rerease
in the Industrial Composite, and for subsequent vears, the rates 30‘&—
ulated in the economic assumptions (see 2 above).

However, we did not apply such aggregate rates of increase to each 'age-
aroup sex cell" because we felt that the gap between earnings for males
and females would gradually narrow. Hence, we developed rates of increase
in average earnings for each 'age-group sex cell" that would (i} produce
an aggregate rate of increase equal to the rate postulated in the

economic assumptions, (ii) produce rates of increase for each age-groun,
both sexes combined, that would be the same for all age~groups, and

(iii) produce separate rates of increase for male and female average
earnings for each age-group such that the ratio of female to male average
earnings would move 1% of the way to unity -each year.

in this manner average earnings, assuming no YBE, were calculated for
each "vear age-group sex cell” from thz year of inception, 1966, to 2C3C.

(e) On the basis of the formula for the calculation of the Year's

Maximum Pensionable Earnings (YMPE) described earlier in this Report, and

the assumed increases in average earnings taken to apply to”the Indus%rial
Composite of Wages and Salaries, we were able to project the YMPE for each’
vear in the future.

Future YBE s were taken as 10% of the projected YMPE's rounded down to
the next lowest multiple of 8100 if not a multiple of $100.

(f) For any ''year age-group sex cell", the YBE could then be expressed
as- a percentage of average earnings and, using the C—distribution des-
cribed in (a), we could calculate the nroportion of earners earning less
than the YBE. Applying the complements of such proportions to the :
participation rates assuming-no YBE yielded participation rates exclud-
ing earners earning less than the YBE, which are the participation rates
used in subsequent calzulations. Sample values of such participation
rates are shown in Schedule 8 below.

Schedule '8

Participation Rates )
{used for all financial projections except Table 7)

Age : ‘ )
’ . 2025 2050
Group . 1;30 1;90 2;00 ; 0
18-19 84.5 81.8 81.4 81.1 80.8
20224 94.9 . 93.4 93.2 ©93.0 92.8
25-29 99.8 99.0 99.0 98.7 98.5
30-34 96.9 96.3 96.2 96.1 96.0
35-39 97.1 96.6 96.5 96.4 96.3
40-44 94.2 93.8 93.7 93.6 93.5
15-49 94.1 93.6 93.6 - 93.4 93.3
50-54 90.5 90.0 90.0 89.8 89.7
55-59 86.7 86.2 86.1 86.0 85.9
50-64 76.0 75.2 75.1 75.0 74.9
65-69 35.3 25.8 21.5 21.4 21.3 |
18-19 71.1 69.4 70.4 70.9 71.3
20-24 72.9 72.4 . 74.2 74.6 74.9
25-29 66.9 67.6 68.3 68.8 69.2
30-34 §0.2° 61.6 62.4  63.2 65.7
35-39 61.2 62.9 63.7 " 64.4 64.9
40-44 - 62.0 63.8 64.6 55.3 65.7
45-49 57.3 58.8 59.6 60.2 60.5 .
50-54 49.2- 50.8 52.0 52.5 52.8
55-59 43.8 45.4 : 46.5 46.9 . 47.1
50~64 27.7 27.2 27.3 27.6 27.8
65-69 10.5 10.3 10.3 10.5 10.5

0

i



tg) The next step was to calculate for each 'vear age-group sex' comtcinazion

Modified Average Earnings, which are average pensionable earrings of cont :
tors earning more than the YBE based on average earnwngs excluding porticns c7
earnings .abeve tne YMPE. The formula used is

AE(EU - EL) + YMPE(1 - CU)
1 -CL

MAE

where

MAE = Modified Average Earnings
AE = Average earnings (developed in (d) above)

CL = Proportion of earners earning less than the YBE
(calculated from C-distribution in (a) above)

CU = Proportion of earners earning less than the YMFE
(calculated similarly to CL)

_EL = Proportion of total earnings earned by earners earning
less than the YBE (calculated from E-dlstrlbutlon in {a
above

EU = Proportion of total earnings earned by earners earning
less than the YMPE (calculated similarly to EL)

VIPE = Year's Maximum Pensionable Earnings, developed irn ie)
above

Sample values of Modified Average Earnings, which are the earnings used in
the rest of the calculations for purposes of the main tables, are shown belcw.

Schedule 9

Yodified Average Earnings
fused for all financial projections except Table 7)

) 1980 1990 . 2000 2025 2050
Y.M.P.E. S 13,100 S 27,200 $ 46,500 $177,3500 $676,800

Age Group

dales = 18-19 7,407 15,346 22,392 84,513 318,129
20-24 - 9,145 16,685 28,011 105,622 397,434
25-29 11,141 21,528 36,307 . 136,863 515,417
30-34 11,738 23,177 39,204 147,820 557,375
-35-39 11,843 23,486 39,730 149,846 564,790
40-44 11,870 23,3572 39,856 150,265 566,456
45-49 ’ 11,780 23,284 39,431 148,567 560,182
50-54 - 11,622 22,802 38,607 145,497 548,285
55-59 11,330 21,980 37,176 140,285 528,553
60-64 10,84¢° 20,294 34,250 129,686 489,844
65-69 8,416 15,755 26,641 100,595 378,607

Females 18-19 6,169 11,130 19,059 75,210 292,338 -
20-24 7,719 15,856 © 23,780 94,225 367,299 R
25-29 . © 8,956 16,924 29,253 116,493 455,014
30-34 8,757 16,928 29,556 118,668 465,190
35-39 8,737 16,963 29,730 120,242 472,951
40-44 " 8,801 17,267 30,266 122,608 482,583
RRESE . 8,923 17,242 30,353 123,156 485,467
50-3 R.RAR 17,000 20,957 121 873 . 479 712
353-39 8,807 16,714 29,310 118,813 468,185
3C-9+4 8,470 15,907 27,729 112,364 443,375
§3--42 g,783

12,789 . 22,358 90,097 334,371

’

.50
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(h) The element of unemployment was not introduced explicitly inte
the calculations, because it was felt that to do so would not measur-
ably enhance the projections. o

5. Contributions and Expenses of Administration

(a) Contributory earnings were calculated as the product of (i} Modiried
Average Earnings less the Year's Basic Exemption, (ii) participation
rates, and (iii) projected populations.

Logic would seem to indicate that contributory earnings calculated in
this fashion, to be used for the purpose of estimating contributions,
should be increased.somewhat to allow for the fact that contributions
may be collected from other sources, e.g., (i) contributions made by an
empldyer in respect of an employee earning less than the YBE are not
refundable, (ii) excess contributions made by an employer in respect

of employees earning more than the YMPE are refundable only to the
extent that the employee had earnings with that particular employer in
excess of the YMPE, and (iii) employees or employers entitled to refunds
do not always claim such refunds and under -such circumstances they are.
not made. However, while in the past contributions estimated in
accordance with the above meéthod have always been less. than contrib-
utions actually collected, the difference has been narrowing and by
1977 was reduced to nil. 1In view of this trend, no special adjustment
was made.

(b) The contribution rates assumed in the fund accumulations were
applied to contributory earnings to estimate contributions.

(c) Costs of administration were assumed to be at the level of 0.1%
of contributory earnings.

6. Retirement Benefits

(a) For persons at sample individual ages on January 1, 1966, average
pensionable earnings histories that would be applicable to the population
projections were developed by multiplying modified average earnings by )
participation rates for each year of the person's primary contribution
period, running from January 1, 1966, or attainment of age 18, whichever
is later, to attainment of age 65.

-(b) The average pensionable earnings for each year of the history were
divided by the Year's Maximum Pensionable Earnings (YMPE) for the year
of the earnings and multiplied by the average of the three.consecutive
YMPE's tnding with the year of attainment of age 65 to obtain average
adjusted pensionable earnings histories.

(c) Average benefit factors are calculated as equal to 25% of (i) the
sum of the adjusted pensionable earnings of the individual less such’
earnings during a period equal to 15%. of his primary contribution period
when such earnings were lowest divided by (ii) 85% of his primary con-
tribution period. By summing the average adjusted pensionable earnings
in (b) for a person belonging to a cohort, we obtain the average sum of
all the adjusted pensionable earnings of persons belonging to that cohort,
~but there is no automatic way of determining the average lowest 15% to

be dropped out of this sum from the numerator of the benefit formula.
However, it is possible to determine both the maximum and the minimum
value of the earnings to be dropped for an average individual (the minimum
value being 0, provided participation rates do not average more than

85%). For males it was assumed that the earnings to be dropped would
equal half of the maximum value. For females it was assumed that each
female would have at least 15%.years of nil earnings, so that no earrings
were. dropped from the numerator.
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td! The average tenefit factors for sample individual ages developed
sursuant tc !cj above were increased slightly to allow for the dis-
ability drop-out provisions of the plan. Then, interpolation techn: Jues
were used to convert the factors applicable to individual ages :inzc
factors aaoAxcable to age-group 65-3%9 in qu1nquennlal attained vears.

(e) The benefit factors for age-group 65-59 were lncreased by Pensiocn
Index escalation to obtain benefit factors applicable to age-group T0-T4
five years later, age-group 75-79 teil years later, etc. ’

(f) The benefit factors for age-group 65-69 were then reduced by 10’

n the case of males and 5% in the case of females, on the assumotio
+that the average pension age would be 65.5 for the former and &5.
the latter.

B!
o3

(g) A somewhat different approach from that outlired above had o be
used to determine benefit factors applicable to persons gualifyving for
benefits in the first 10 years of the Plan's operations because (1!
earnings for at least 10 years have to be taken into acccunt in
aining the average benefits, and (ii) it was not aporooriate te
that contributors would elect their retirement pensions shortly
age 65, partly because it would not have been in their interest t
so, partly because the earnings test and retirement requirement cu

the early years of the Plan would have prevented them from so.electing.

(h} The benefit Factors, when applied to the projected populaticns,
yielded estimated benefits payable in quinquennial years. The es<imates
for 1975, although not greatly different from the actual amounts of
. benefits paid in that vear, were replaced by actual amounts of benefits
paid in that vear. Lagrange interpolation was then used to obtain
benefits payable in non-quinquennial years.

T;“ Disability Benefits

(a) General Procedure

The general procedure used to estimate disability benefits was to

(i) project flat-rate and earnings-related benefits in pay at the
end of 1975 using suitable disability termination rates and augmenting
benefits payable to such survivors according to Pension Index increases;
(il) estimate flat-rate benefits emerging in years subsequent to 1975
by application of disability incidence rates, probabilities of being
insured for disability, and flat-rate benefit factors, to the projec:ed
populations developed as described in 3 above;

(iii) estimate earnings-related benefits emerging in years subsgquent
to 1975 by application of disability incidence-rates, proportions of
earnings insured for disability benefits, and earnlngs—related benefizt
factors, to the same projected populatlonS' and

(iv) project flat-rate and earnings-related benefits emerging in years
subsequent to 1975 to future years in a marner similar tc that used in
projecting benefits in pay at the end of 1975, as described in (i) above.

The estimate of benefits paid in any particular future year would of
course be equal to the sum of the benefits projected to that year.

-{b) Benefits in Pav at the end of 1975

. These were availabie from special tabulations prepared for us by the
CPP Division of the Department of Supply and Services subdivided by age,
sex and duration. - Since the totals were somewhat out of line with known
amounts of disability benefits paid in 1975 available from other sources,
just

i
the data were adjusted to ensure consistency with such amounts.:
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le) Probabilities of being insured for disabilitv benefits

Since the main requirement to be insured for disability benefits. is tc
have made contributions in at least f1ve of the last ten years, such
probabilities are heavily: dependent upon the levels of part1c1oa»1 T
rates in such recent years and, since such probabilities may be higher
or lower than such levels depending upon working patterns, it was
decided to assume that an individual's probability. of being insured

for disability benefits in any given year would be equal to the average
of the most recent ten participation rates for his age sex cohort.
Sample probabilities are shown below.

‘Schedule 10

Probability of Being Insured
for Disability Benefits

Ager 22 25 30 35 4 30 55 &0
Males

1980: 0.155 ~ 0.621 0.970 0.979 0.964 0.936 0.915 0.858

2050: .0.154 0.616 .0.957 0.970 0.959 0.931 0.909 0.863
Females .

1980: 0.114 0.455 0.638 0.558 0.550 0.503 0.470 0.408

. 2050: 0.121 0.483 0.702 0.660 0.647 0.615 ’0.556 0.471

€

(d) - Proportions of earnings insured for disability benefits

Since insured contributors will generally have higher aggregate earnings

than urinsured contributors, such proportions should be higher than tne

probabilities of being insured for disability benefits. Sample values of

- proportions assumed are shown below.
Schedule 11
Proportion of Earnings
Insured for Disability Benefits

Age: 22 25 30 40 50 0
Males

1980 : 0.831 0.924 0.993 0.991 0.984 0.967

2050 : 0.831 0.923 0.990 0.988 , 0.972 0.931
Females

1980 : 0.823 0.891  0.918 0.883 0.876 0.852

2050 : 0.824 0.897 0.933 0.894 0.846 0.736



le) Disabilitv iInc.dence Rates

Disability Incidence Rates varving by age and sex were calculated by dividing
1975 emerging disability beneficiaries by the products of the 13973 oraj j
populations. and the assumed 1975 probabilities of being insured for dis-
ability benefits. Sample values are as follows:

Schedule 12

Disability Incidence Ratic ‘Bér 1000

Age Malés Females
23 -0.340 0.202
30 0.454 0.302
335 0.736 0.479
40 1.337 0.891
45 2.188 1.701 .
50 4.512 3.318
35 8.960 5,759
60 17.195 15.400

(f) Disabilitv Termination Rates

Sincs CPP experience to date has not been suffiiciently extensive to vield
reliable termination rates, at least at the longer durations, it was decided
to use rates derived from graduated OASDI rates as published in Actuariai
Study No. 74 of the U.S. Social Security Administration pertaining to 1268-T.
experience under the United States plan; preliminary investigation showed that®
“these rates would not bhe -inappropriate for application to CPP heneficiaries.
Sanmple values. are listed below.

Schedule 13

Disability Termination Rates per 1000

Year of Disability ] " Attained
égg 1 2 : 3 ' 4 S Ultinate= Age
25 115,9 176.0 105.1 61.3 30.3 25.2 30
30 116.8 164.3 97.4°  58.1 41.1 28.7 33
35 118.9 158.6 95.5 59.0 " 43.8 31.0 10
40 117.4 144.0 88.0 58.1 46.2 35.2 43
45 120.8 126.6 78.9 57.6 49.4 41.5 50
50 118.6 109.4 72.8 60.5 56.0 52.6 53
55 113.3 97.2 71.9 66.3 - 65.7 64.7 50
60 102.8 89.6 75.7 74.1 74.5 - 85
23 70.8 98.8 65.3 39.3 26.5 ©19.2 30
30 §3.1 87.3 58.5 38.3 28.5 . 22.3 33
35 68.4 87.7 58.6 39.4 29.6 22.8 40
40 74.4 90.5 59.4 38.1 29.2 22.5 45
45 78.9 85.7 55.3 37.2 30.1 ~ 25.8 50
50 75.3 72.7 47.4 35.5 31.7 50.0 55
33 58.9 61.2 43.9 37.0 35.2 34.4 80
50 60.6 54.7 43.2 39.0 37.8 . e—-m 53

~
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v2" Earnings-related benefit factors. .

Such factors were developed in a manner similar to that used in the
development of retirement benefit factors described in 6 above, multi-
nlied by .75, of course, to allow for the difference in the benefit
formula. :

8. Children of Disabled Cortributors’ géﬁefits

{a) General Procedure

(i) It was assumed that all children under age 18 would be entitled

to benefits if a parent was in receipt of a disability pension, but

that no children over age 18 would be entitled; it was further assumed
that parents would not be disabled at the time of a child's birth.

(ii) For quinquennial years and quinary age-groups and each sex separately,
adult disability beneficiaries who had become disabled within the last

“'n' yvears (n = 5, 10, 15 or 20), were estimated using techniques. similar

to those described in 7 above for the estimation of flat-rate disability
benefits. (iii)} The beneficiaries in (ii) were divided by estimates of
the general population 'n' years earlier, to obtain probabilities that

ar .individual of given sex and age-group in a given year would become a
disability beneficiary within the next 'n' years and survive as such to.
the end of the 'n’ years. (iv) A percentage age distribution of fathers
for male contributors, or mothers for female contributors, was applied

to .the above probabilities, to yield probabilities that an 'n' year old
child will have, a father or a mother, as the case may be, of a given

age, who became a disability beneficiary after the birth of the child

and .who survived as such to the attained year. (v) Summing such probab-
ilities over all ages of the parent yielded the probability that the child
would have a parent who was a disability beneficiary, and therefore the
orobability that the child would be entitled to a child-of-disabled-
contributor benefit in respect of that parent. (vi) Interpolation between
the pivotal probabilities for age 'n’' of the child developed in (v) yielded
probabilities that a 0-4, 5-9, 10-14 or 15-17 year old child in the attained
vear would be entitled to a child-of-disabled-contributor benefit in
respect of a parent of a given sex. (vii) Applying-such probabilities to
the projected children's populations yielded child-of-disabled-contributor’
beneficiaries; the beneficiaries in respect of disabled mothers were then
reduced by 5% to allow for the fact that children may not receive benefits
in respect of both parents; Lagrange interpolation was used to determine
beneficiaries for non-quinquennial years, and beneficiaries were multiplied
by the applicable amount of flat-rate benefits to yield benefits. (viii)
Before projecting adult beneficiaries in (ii) above, based on the distrib-
ution of existing. adult beneficiaries at December 31, 1975, and estimates
of future emerging beneficiaries, it was determined that the existing
adult beneficiaries at December 31, 1975 were inconsistently high

relative to the known child beneficiaries at that time, and that the use
of such figures would significantly overstate the number of child
beneficiaries in the early years of the projection. Therefore, the
existing adult beneficiaries at December 31, 1975 were reduced for
consistency with the known number of child beneficiaries at that time.

(b) Age distribution of parents of new-born children

The distribution of fathers and mothers of new-born children by age was
based on data from Vital Statistics for 1965 to 1969 and 1970 to 1974
respectively. i
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9. Surviving Soouses' Benefits

fa) For sample years of first spouse's death, male deaths (for widowz’
benefits) and female deaths (for widowers' benefits) were derived as a
by-oroduct of our population projections and multiplied by proportions
married to obtnin married deaths. The proportions married were derived
from 1961 Census data with some allowance for expected improvement in
mortalitv. Sample values are shown beldw.

Schedule 14

Pronortions Married (%

Males Females
Age 1975 2000 2025 1975 2000 2025
20-24 30 30 30 .59 59 50
25-29 70 70 70 | 84 84 - 84
30-34 82 82 82 . 88 88 a8
35-39 85 86 86 89 89 89
40-44 38 88 88 87 88 88 -
45-49 88 88 89" 85 86 86
50-54 87 g3 88 81 82 82
55-59 85 86 86 . 75 77 77
6§0-64 83 85 85 68 71 72
65-69 81 83 . 84 - 59 63 64
70-74 76 80 81 48 52 54
75-79 70 74 76 38 42 44
80-84 58 62 64 25 28 29
85-89 45 50 52 15 17 18
90+ 34 38 40 : 8 9 9

{%) For earnings-related benefit purposes, married deaths were
multiplied by carnings-related benefit factors, developed by a preccedure
similar to that used for retirement benefit factors described in § ‘above.

tc) The surviving spouses and their earnings-related bhenefits were then
redistributed by age of surviving spouse using relative age distributions
of husbands and wives derived from 1961 Census data.

(d)' The surviving spouses and their earnings-~related benefits were then
orojected to quinguennial years using mortality and remarriage as causes
ot decrement. :

For widows, rates of remarriage were assumed in accordance with the rates
described in the paper "Remarriage Experience under the Fension Act of
Canada' (Transactions of the Society of Actuaries, Volume XII), rates that
were based on the 1240-1957 experience and that are somewhat lower than
those wnich have been experienced across Canada in more recent periods
and consequently may result in some overstatement of widows' benefits.

or widowers, rates of remarriage were developed from some rather scarnt
a available in the Vital Statistics publications and were adjus:ed so
o produce aprcroximatelv the same proportionate overstatement in~

5 as the rates used irn the valuation of widows' benefits.

I benefits for surviving spouses were incr2ased

(21
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To estimate flat-rate benefits, survivors under 65 of the:surviving
spouses were multiplied by probabilities of qualifying for flat-rate
benefits (i.e., representing probabilities of the deceased spouse -, |
having been insured for the spouse's benefit) and by a flat-rate hene<it
factor. - . : Co

{f} Foriwidows and widowers over age 65 entitled to a retirement benefiz,
there are limits on the combined surviving spouses' and retirement
pensions. available, inferior to the sum of the two pensions. Sirce the
full retirement pension is assumed to be payable in our estimates o7
retirement pensions, estimates of surviving spouses' pensions had to be
reduced to take into account these limits. The required reductions were
estimated on the basis of rough hypothetical distributions of surviving
spouses' and retirement pensions around their mean value.

Surviving spouses under age 65 who are also entitled to disability pensions
are subject to similar limits on their combined pensions, but this was

ignored.

(g) The foregoing steps produce earnings-related benefits and flat-rate

" benefits for quinquennial attained years for sample years of widowhood.

By interpolation between the figures for sample years of widowhood and
summation of the results, benefits were obtained for quinquennial attained vears
for all years of widowhood combined. Lagrange interpolation between these
results yielded benefit estimates for the remaining attained vears.

(h).. In addition to several assumptions noted above, certain others would
tend to overstate projected survivors' pensions (e.g., reduction or :
suspension of pensions to spouses below age 45 and the characteristic of
mortality to be lighter among married than unmarried males were ignored).
To compensate, the final estimates were reduced by ten percent. Neverthe-
léss, it was found that estimates for the first few years following the
ddte of this report significantly exceeded benefits that could be expected
to be paid on the basis of recent experience, and these short-run estim-

-ates were further reduced to bring them into line with what might be

reasonably expected.

10. - Orphans' Benefits

(a) General Procedure

(i) It was assumed that all children under age 18 of deceased insured
parents would be entitled to benefits, but that no children over age 18
would be entitled. (ii) Age distributions of fathers and mothers of new-
born children were projected 'n' years (n = 5, 10, 15 or 20) to determine
probabilities that a child has a deceased father, or mother, who would
have belonged to a certain age-group if he or she had survived. Such
pbobabilities were reduced for early years of the Plan to exclude the
probability of dying before January 1, 1968 since such deaths would not
have been insured. (1iii) The probabilities developed in (ii) were
multiplied by the proportions of parents insured for orphans' benefits at
date of death, taken as a uniform .98 for fathers but varying according

to year and age at death for mothers (the year and age at death were
assumed to be at the mid-point of the period of exposure to death inherent
in the probabilities developed in (ii) above). (iv) The probabilities

as adjusted in (iii) above, summed over all ages of the parent, yield

the probability that a child age 'n' in a particular year would be entitled
to orphan's benefits. Interpolation between these pivotal values yvielded -
probabilities that children aged 0-4, 5-9, 10-14, or 15-17 in that year
would be entitled to orphans' benefits in respect of a parcat of a given
sex. Such probabilities, when applied to the projected children's
ponulation, yielded orphan beneficiaries.  The orphan beneficiaries in

w
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rospect of female contributors were reduced by five percent to allew
PYor the fact that a child cannot simultaneously receive benefits in
respect of both of his parents. Since the calculations had been
‘carried out for quinquennial attained years only, Lagrange interpol-
ation was used to obtain beneficiaries for other vears. Benefits
were determined by multiplying beneficiaries by the flat-rate amount
oi beneiit. (v) Benefits projected for the early years following
the valuation date by the above procedures turned out to be unreascn-
ably high in comparison to benefits £Hat have been paid in .recent
vears and were arbitrarily reduced to allow for recent experience.

(b) Ace distribution of fathers and mothers of new-born children

The distributions of fathers and mothers of new-born children b
were based on data from Vital Statistics for 1958 to 1962 and 1
1970, respectively.

age

A :
856 tc

{c) Prooortions of Mothers insured for Orphans' Benefits (%)

" Age , .
Group 1973 2000 2025 2050
20-24 72 ) 77 77 77
25-29 68 ‘82 82 82
30-34 31 80 81 81
40~44 13 78 80 80
50-54 45 73 78 78
50-64 36 63 .75 75

11. Death Benefits

Estimated deaths were multiplied by earnings-related benefit factors
developed by a procedure similar to that used for retirement benefit
factors described in 6 above, but representing the value of half a
vear's instead of a full year's pension payment. The resultant death
benefit estimates were reduced to allow for the fact that the death
benefit cannot exceed 10% of the YMPE for the year of death. In
addition, since it was found that estimates for years shortly following
the date of this report exceeded benefits that could be expected to
he paid on the basis of recent experience, short-run estimates were
farther reduced to bring them into line with what might be reasonabliy
expected.

2. odificatiens for "Divorce and Divide" Provision

The assumptions described above were used for making estimates without
taking into account the plan provision that pensionable earnings of
spouses earned during the marriage may be split equally between the
spouses if the marriage should end in divorce or annulment.

A secend set of estimates was made assuming that pensionable earnings
¢ spouses earned during the marriage would be split equally between
them on a vear-by-vear basis in all cases.

jecticns of benefits and expenditures used in this report

3710 (14/15 for spouses' benefits) of the figures gener-
st set of estimates, plus 1/10 (1/15 for spouses' benefizs:
generated by the second set of estimates.
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while the 'Uivorce and divide"provision has some effect on the sub-
division of benefits by various categories, particularly on sub-
divisions by sex of the contributor, it has very little effect on the
aggregate level of benefits, and for such purposes might well have
been ignored (as it was, for the sake of convenience, in estimating
the entry-age normal costs and the related unfunded liability in
Appendix D). :

13. Fund Accumulations

(a) * The Fund, for the purpose of this report, is assumed to be the
amount to the credit of the Canada Pension Plan Account. ‘ .

(b) . Annual investments in provincial bonds prior to 1978 are known,
but for various reasons are less in total than the amount to the credit
of the Canada Pension Plan Account at December 31, 1977. They were
adjusted proportionately so as to match the said credit.

{c) The annual amounts of interest earned on each year of investments
made prior to 1978 are also known, and were adjusted in proportion to
the adjustments in the investments.

(d) Amounts invested in each future year were taken as equal to con-
“tributions for the year minus benefits for the year plus one year's
interest on outstanding 1nvestments plus prior investments matured
during the year.

(e) Each future year's investments are assumed to earn interest until
.maturity at the annual rate of interest on new investments postulated
in the economic assumptions for the year of investment.

(f) Normally, investments are assumed to mature after 20 years. How-
ever, if the amount to be invested in any year, calculated by the
formula in (d), and assuming 20-year maturities, should turn out to

be negative, it is necessary to assume additional maturities in that
vear sufficient to provide a positive investment. Otherwise, there
would not be sufficient funds released in that year to pay benefits.
Such additional maturities were assumed to be on a last~in, first-out
basis.

(g) The Fund at the end of any year was taken as the sum of the out-
standing investments. :

14. Entry-Age-Normal Cost and Related Unfunded Liability
(discussed in Appendix D)

(a) Entry-Age-Normal Cost

This was determined by estimating contributory earnings and benefits and
expenses in  respect of the quinary age-group cohort centered around
age 18 on December 31, 1977, and determining, by an iteration process,
and using our usuai fund accumulation methods, the contribution rate
that would be exactly sufficient to accumulate a nil fund in respect of
that cohort at the expiration of all contributions and expenditures in
respect of that cohort. The entry-age-normal cost was taken as the
contribution rate so determined.

(b) Unfunded Liability

An amount A, hypothetically invested i1n 1978, was determined by an
iteration process so that together with (i) the fund at December 31,
1977, {ii) future (post-1977) contributions at the entry-age-normal
cost contribution rate collected in respect of the populatiori aged 18




and over on December 31, 1977 and (iii) investment earnings, it would Y2
Just sufficient, to pay all future benelits and administrative expensaz:
in respect of that population. The unfunded liability at Décember 31,
1377, was taken as the amount A discounted for one-half year's interest.
i = ’
(c) An accumulation process was used to determine both the entrv-age -
rnormal cost and the unfunded liability, rather than the more usual dis-
counting process, because the interest assumptions (annual rates of
interest on new investments), together With the maturity assumptions
used ir +the Yund accumulation, are readily conducive to the accumulaticn
of funds, but nc%t to their discounting.




Aopendix D

ESTIMATES OF CONTRIBUTION RATES BASED ON "ACTUARIAL FUNDING' AND
DEVELOPMENT OF RELATED "'UNFUNDED LIABILITY"

Application of the principles of’"actuﬁ?iél funding" (which afe the
cornerstone of security for private pe;sioh plans) is usuélly considered
inappropriate in the field of social insurance for a number of reasons:
(A) It does not seem possible fo pfovide greater security of benefits
through funding in the usual sense, because a country cannot divest itself
of its pension obligations, unless it were to export the required capital
and, if necessary, secure it through successful use of arms. (B) The ‘
actuarial funding of national pensions would tend to concentrate over-
whelming control of capital in the hands of governments or their agencies.
(C) It does not seem possible to determine (outside of a coﬁtrolled
economy) to what cxfent actuarial funding would result in higher total
savings and gréater intergenerational equity thanbwould otherwise exist.
(D) There appears to be no way to level out the impact of benefit pay-
ments on the economy, although it may be possibie and desirable to com-
plement the benefit load (reflecting the entire non-productive population)
with a varying level of investment designed to enhance futﬁre pfoductivity.
(E) Since social insurance benefits are normally payable in a manner
approximating maintenance of real benefit levels, accumulated funds would’

need to be maintained in real terms.

Notwithstanding the above, it is interesting to calculate the level of

the contribution rate that might be considered appropriate, if. the benefits
provided by the Canada Pension Plan were to be funded by means of a

normal pension trust. Moreover, the Auditor General of‘Canada.suggested
fhat information based on principles of "actuarial funding'" be made o

public, and it was agreed to include such information with this report.

The rates of contribution quoted in this appendix were developed by a
method approximating what is referred to by actuaries as the entry-age-
normal method of funding,which aims at a level peréentage of pensionable
earnings to be contributed during the active lifetime of a normal cohort
‘of entrants, sufficient to support all benefits payable to them or their
beneficiaries. For the purpose of this study, the cohort of entrants
was taken to be the age-group comprising ages 16 to 20 at December 31,

1977, including future immigrants belonging to that generation.
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Znirv-age-normal cost contribution rates for several reaﬁong exhibit
characteristics quite different from those of the current cost (pay-
as-you-go) rates oresented in the body of this report (see Table 3
and “Fund B'" rates). The former are highly sensitive to6 the assumed
rate of -interest while the latter are totally independent of it. On
the other hand, the latter are markedly affected by the fertility
rates which affect the rormer only fgitﬁé extent that children's
benefits are provided. The level of iﬁmigration‘affects both sets

of rates, but in opposite directions (e.g. high immigraéion would
‘tend to increase entry-age-normal cost rates but decrease pay-as-ycu-

go rates).

The concept of an entry-age-normal cost contribution rate engenders
the concept of an unfunded actuarial liability arising out of the laci:
ot contributions prior to ‘the inception of the plan, the collection
of contributions at a rate inferior to the entry-age-normal cost rate
since the inception of the plan, and several other less significant

sources.

The unfunded liability.estimatéa in the study is equﬁl to the amount
that would have to be credited to the Canada Pension Plan Account in
19]8 and invested at the rates assumed applicable to new investments

at that fime {9.4% for 20 years and the ultimate rate thereafter), so
that the amount in the fund together with future contributions to be
received from and in respect of the pppulation aged 18 and older, at

the hynothetical entry?age—hormal contribution rate, would be sufficient
To provide for all expenditures in respect of contributors and former
contributors aged 18 and older at that time. The unfunded liability
may be expected to grow substantially (i) by the amount of interest
not earned thereon and (ii) by the difference between contributions
at the hypéthetiéal entry-age-normal contribution rate and contribu-
tions actually collected and by interest not earned on this 4

difference.

The results of our calculations are as follows:

Econcmic Assumptions *

Interesf on .

Entry-Age-

» ) New Investments Normal 1977
Increase in ircrease in 1983 & Contribution  Unfunded
CPI Earnings = 1978 later Rate Liabilitv
P [ (%) (%) [N (5 billionz!
I3 3.5 9.4 6.5 8.04 81.3
3.9 3.3 2.4 6.3 8.48 85.1
3.3 3.3 2.4 5.0 9.38 84.4
* The assumpticns shown for A, B and C are the basis of Tables 1, and

3 resnpectively.

3
All other relevant assumptions are those used For

aurnoses of the main tebles and described in Appendix C.
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. It might be added that the liquidation of the unfunded liability is
unlikely to be advocated, because it would enhance neither the

security of benefit payments nor intergenerational equity.






