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FOREWORD

This stuﬂy. outlined by the Actuarial Consultant, was started
by Mr. Eugene A. Rasor, developed by Mr. Robert J. Myers end reviewed
by Assistant Actuary Bronson. Discussions as to financing 0ld Age
Pension plans (before both the Advisory Council and certain govern=
mentel agencies) have frequently assumed a single %correct® method
of pension plan analysis. Instead numerous correct actuarial ap-
proaches exist.

Thig report should prove helpful to students of employer pen~

sion plans and soclal insurance programss



VARIOUS. METHODS OF FINANCING OLD-AGE PENSION PLANS

Section 201a of the Social Security Act provides that Congress
shall appropriate to the 0ld Age Reserve Account fan amount sufficient
ag an annual premium to provide for the payments required = ~ - - - -
such amount to be determined on a reserve basis in accordance with
a.dcepted actuarial principles". From this phraseology 1t might be
assumed that there was one standard method of determining the reserve
bagis of an old age ennuity program. Instead there are a great many
methods of determining how to finance such a programe The size of
the reserve fund and the growth thereof depend not only upon the bene-
fits provided, but also upon the method of financing selected. It is
the purposs of this report to discuss some of the various methods of
financing a simple old—-age program which pays annual annuities of $500
to all individuals aged 65 and over with no death benefits.

Old=age pension plans, particularly in regerd to methods of
financing, have as many aspects as the elephant in the traditionsl
story of the blind experts. There is no typical pension plan nor isg
there a country, corporation, or other organization maintaining a
pension plan which could be considered typical. There are occasion=
ally references to "ultimate pension costs* following the period of
select coverage. In thils report a situation is assumed of a small
hypothetical community with a stationary population existing umder
the following general assumptionsi

(1) Distribution of ages as in the United States Life
Table for White Males, 1920-29 (see Chart 1).
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(2) Male population divided into three categoriest Childe
ren - O=14: Workers - 15643 Retired - 65 and over.

(3) 1,000 male births each year which maintain a station=
ary population of 57,846 consisting of, at the start
of our observation snd thereafter, of 13,520 children,
38,206 workers, 6,120 retired lives. Each year 884
children reach age 15 and 520 workers reach age 65.

(4) The menufacturing establishment is a communlty enter-
prise, engaging only men, the women being housekeepers
and not brought into the pension system in any fashion.

(5) Wages and Pensiona; -~ The wage paid each worker 1s
$1000 per annum so that the level annual total pay-
roll is $38,206,000, The pension at 65 is $500 per
annum, It is arbitrarily assumed that sharp division
lines ocour at the ages of 15 and 65 in regard to
work commencement and work termination, and that the
factors of sickness and unemployment are not present.

Thig series of assumptions must roughly approximate what is meant by
the "ultimate" or “eventusl" balance usually considered at the safe
distance of 50 years.

Among the many possible ways of considering pemsion costs, the
following discussion will present descriptions and costs of seven dif=-
ferent methods.

Under Plan A pensions are regarded as payable to the retired
by the wrkers. Since the population 1s stationary, this does not
involve an increasing cost. Each year 38,206 individuals contribute
$80.10 apiece to 6,120 pensioners who receive $500 each. Thus, there
is contributed each year $3,060,000, or 8.0% of total payroll,
all of which is paid out in benefits., This involves a complete ab=

gsence of reserves and merely transfers directly the share of the work=-

era' earnings necessary to support the retired (see Table 1 and Chart 2)e



Tadble 1

PROGRESS OF RESERVE UNDER PLAN A

(A1l figuree in thousands of dollars)

Total Benefit Interest Balance

Yesr  Contributions Payments on_Beserve in Bogerve®/
1 3,060 3,060 0 0
2 3,060 3,060 0 0
3 3,060 3,060 0 0
4 3,060 3,060 0 0
5 3,060 3,060 0 0

10 3,060 3,060 0 0
15 3,060 3,060 0 0
20 3,060 3.060 0 0
25 3,060 3,060 0 0
30 3,060 3,060 0 0
35 3,060 3,060 0 0

a/ At end of yeer.

DESCRIPTION OF PLAN:

Each individual between the ages of 15 and 65 pays $80.10
each year. The total amount is divided up among the aged that
year, giving $500 to each one. Provision is thus made for those

over age 65 at the beginning of Year l.



CHART 2

COST ANALYSIS OF VARIOUS PLANS OF FINANCING
PENSIONS FOR STATIONARY POPULATION
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Plan B predicates an insurance carrier to whom the single prem=-
jum of $4,775 is paid for each of the 520 men reaching the age of 65
within the year, or a total payment of $2,483,000 representing 6.5%
of payroll. It is assumed that the insurance compaﬁy is a non-profit,
non~expense organization which opergtea on a net premium basis, ‘and
that it earns 3% on its investments. In Table 2 there 1s shomn the
progress of reserve under Plan B. The contributions are level at
$2,483,000, while the benefit payments increase from $255,000 in Year 1,
vhen payments are limited to only 520 of the 6,120 retired lives, to
$3,060,000 in Year 35 when all 6,120 are in receipt of bemefits. By
the end of Year 35 the excess of contributions over benefit psyments
nas resulted in a reserve fund of $19,244,000. This reserve produces
interest esrnings of $577,000 each yeer, which added to the yearly
premium payment of $2,483,000 provides the necessary funds for the
annual benefit peyments of $3,060,000. Let it be assumed that the
reserve is "invested" in the one plant in the commnity so that the
jnterest (ultimately rezching $577,000) is paid by this plant, pos-
sibly by deducting it from the weges of the employees. Moreover,
although the $2,483,000 is a single premium based on the retiring
employees, it elso is deducted from the wages of &ll the emplc:;:*.es;
Thus, the employees are essentially paying the total cost of annuities
to the retired. |

Under Plan C all children becoming workers at age 15 in Year 1

and thereafter purchase an annual premium deferred life annuity from



Table 2

PROGRESS OF RESERVE UNIER PLAN B

(A1l figures in thousands of dollars)

Total Beneflt Interest Balance

Yoar Contributlons Payments on Reserve in Reserv
1 2,483 255 0 2,228
2 2,483 500 67 4,278
3 2,483 734 128 6,155
4 2,483 957 185 7.865
5 2,483 1,169 236 9,415
10 2,483 2,049 424 15,007
15 2,483 2,619 522 17,788
20 2,483 2,914 562 18,875
25 2.483 3,027 575 19,180
30 2,483 3,085 577 19,237
35 2,483 3,060 577 19,244

a/ At end of year.

DESCRIPTION OF PLAN?

A single premium life annuity of $500 is purchased for
each individual attaining age 65 in Year 1 and thereafter.
No provision is made for those over age 65 at the bezinning
of Year 1.
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the insurance company. Figures for this plan are presented in Table
3, TFor an annusl premium of $26.70, paysble from age 15 to age 64
jnelusive, the ipdividual receives a 1ife annuity of $500 per year,
beginning at age 65. Thus, since all 1ndividuﬁls who are over 15
years of age in Year 1 do not share in the plem, no benefits are pay-
gble until Year 51 when the first entrants 'Secome 65. The number of |
contributors increases from year to year wntil in Yeer 50 and there—
after the number remains constant at 38,206, the total of the indi-
viduale in the community aged 15 to 65. Likewise, the total contri-
putions to the fund increase from $24,000 in Year 1 to $1,020,000 in
Yesr 50 and thereafter. The ultimate contributions ere thus 2.7% of
total payroll. The benefit payments increase from $255,000 in Year 51
to $3,060,000 in Year 85 and thereafter. Since there are no bemefit
payments in the first 50 yesrs, the reserve builds up steadily through-
out the period until by Yeer 50 1t is almost $50,000,000, Thereafter
the resérve continues to build up slowly since the contributions plus

interest on the reserve continue to exceed the benefit payments until

"¢he ultimate condition when they Just balance. At this time the re~

serve is $67,986,000 which provides interest of $2,040,000. Ultimate-
ly, thie 3% interest on the reserve plus the premiums received in the
year are just sufficlent to meet payments to the retired employees
with the reserve remainiﬁg intact as a special capital fund in the
plant.

Under Plan D each year as a child goes to work at the age of 15,



Table 3

PROGRESS OF RESERVE UNDER PLAN C

(All figuree in thousands of dollars)

Total Benefit Interest Balance

Yeor Contributions Payments on Reserve in Res
1 24 0 0 23
5 117 0 7 366
10 232 0 34 1,404
20 455 0 158 5,896
35 765 0 577 20,563
50 1,020 0 1,390 48,742
51 1,020 2565 1,462 50,970
55 1,020 1,169 1,698 58,157
60 1,020 2,049 1,887 63,749
€5 1,020 2,619 1,984 66, 530
70 1,020 2,914 2,025 67,617
75 1,020 3,027 2,037 67.922
80 1,020 3,055 2,089 67,979
85 1,020 3,060 2,040 67,986
90 1,020 3,060 2,040 67,986

g/ At end of year.

DESCRIPTION OF PLAN:

An annusl premium deferred life snnuity of $500 beginning
at age 65 is purchased for each individual attaining ege 15
in Year 1 and thereafter. No provision is made for those over
age 15 at the beginning of Year 1. Thus no annuity payments
are made until Year 51 when those who were 15 in Year 1 first
enter the retired class. There is no death benefit for those
dying before age 65.



there is paid in his behalf a single premium for a deferred life annu~-
ity of $500 beginning 50 years later at age 65. This single premium is
$640 and, since each year 884 persons attain age 15, the total contri~
bubions each year are $566,000, or 1.5% of payroll. TFigures for this
plan are presented in Table 4. Just as in Plan C, all persons over the
age of 15 in Year 1 are excluded from the plan so that no benefit pay-
ments are made until Year Bl. 4s a result of the level income through
pingle premium contributions of $566,000, the reserve builds up stead-
11y until in Year 50 it is about $65,000,000. Thereafter the reserve
continues to build up slowly because the contributions plus the inter-
est on the reserve exceed the benefit payments until the ultimate situ~
ation is reached in Year 90. At that time the reserve has reached a
figure of $83,122,000. This reserve invested in the community plant ab
3% produces interest of $2,494,000. This is just sufficient with the
total single premiums of $566,000 to equal the amount paid to the an=-
nud tant s=-$3,060,000. All of the peyments are met by reducing the in-
come of the joint employees ané owners of the plant.

Under Plan E for each child born thate 1s pald to the insurance
company in his behelf a single premium of $363 for a deferred life ean~
nuity of $500, beginning at age 65. Figures for this plan are presented
in Table 5. Under this plan all persons alive at the beginning of Year
1 are excluded from the plan, only those being born in this year and
future years being included. As a result no benefit payments are made

4ntil Year 66. Eech year the total contributicns to the fund are $36T



Table 4

PROGRESS OF RESERVE UNIER PLAN D

(A1l figures in thousands of dollers)

Total Benefit Interest Balance
Yeaxr  Contributions  Payments  on Reserve in Reserve?

1 566 0 0 b66
5 566 0 71 3.007
10 566 0 173 65,492
20 - 566 (o 427 15,217
35 566 0 981 34,240
50 566 0 1.844 63,878
51 566 2585 1,916 66,105
55 566 1.169 2,152 73,293
60 566 2,049 2,341 78,885
€5 566 2,619 2,438 81,666
70 566 2,914 2,479 82,753
5 566 3,027 2.491 83,058
80 566 3,065 2,493 83,1156
85 566 3,060 2,494 83,121
20 566 3,060 2,494 83,122

a/ At end of year.

DESCRIPTION OF PLAN:

A single premium deferred 1ife annuity of $500 begimming
at age 65 is purchased for each individual attaining age 15
in Year 1 and thereafter. No provision is made for those over
15 at the beginning of Year 1. Thus no annuity payments are
made until Year 51 when those who were 15 in Year 1 first en~
ter the retired class. There is no death benefit for those
dying before age 65.



Table B

PROGRESS OF RESERVE UNIER PLAN B

(A1l figures in thousands of dollars)

- Total Benefit Interest Balance

Year  Contributions  Payments  on Reserve in Reservet/
1 363 0 0 363
10 363 0 111 4,167
20 363 0 274 9,767
35 363 0 630 21,977
50 363 0 1,184 41,001
65 363 0 2,047 70,638
66 363 255 2,119 72,866
70 363 1,169 2,356 80, 053
75 363 2,049 2,544 85,645
80 363 2.619 2,641 88,426
85 363 2,914 2,681 89,513
90 363 3,027 2,694 89,818
95 363 3,055 2,696 89,875
100 363 3,060 2,697 89,882

a/ At end of year.

IBSCRIPTION OF PLAN:

A single premium deferred life annuity of $500 beginning
at age 65 is purchased at time of birth for each individual
born in Year 1 and thereafter. XNo provision is made for those
alive in the population at the beginning of Year 1. Thus, no
annuity payments are made until Year 66 when those who were
born in Year 1 first enter the retired class. There 1s no
death benefit for those dying before age €5.



-6‘-

for each of the 1000 births, or & total of $363,000 which is .95% of
payroll. Since no benefit paymente are made for the first 65 years,
the reserve builds up steadily until in Year 65 1t is about $70,000,000.
Thereefter the reserve continues to inocrease slowly since the benefit
payments do not equal the total eontributions plus the interest on the
reserve until the ultimate condition has been reached in Yéar 100. At
this time the reserve has reached a figure of $89,882,000 which pro-
duces interest payments of $2,697,000. This interest peyment is Just
sufficient with the $363,000 contributions to pay the total benefits
of $3,060,000 in each year thereafter.

Plan T appears to be the complete entithesiz of Plan A. Under
Plan A there is no reserve of any sort with benefit payments for all
the aged being paid from current contributions. On the other hand,
under Plan F it is contemplated that by some means or other a reserve
so large is accumulated that 3% interest on it will carry the entire
pension cost. To meet the benefit peyments of $3,060,000 it is nec-
essary to have a reserve of $102,000,000 invested at 3% interest (see
Table 6). With this reserve developed from prior investment no futufe
premium payments are necessary. This amount invested in the community
plant calls for the payment of $3,060,000 each year from its income.
Eventuslly there msy occur to the community the thought that the pay-
ment of this interest on the reserve is exactly the same as the pay-
ment of $80 in respect to each of the employees for the behalf of the

aged. At this time Plan F reverts directly to Plan A.



Table 6

PROGRESS OF RESERVE UNTER PLAN F

(A1l figures in thousands of dollars)

Total Benefit Interest Balance
Year Contributionsg Payments on Reserve in Reserve?/

1 0 3,060 3,060 102,000
2 0 3,060 3,060 102,000
3 0 3,060 3,080 102,000
4 0 3,060 3,060 102,000
5 0 3,060 3,060 102,000
10 0 3,060 3,060 102,000
15 0 3,060 3,060 102,000
20 0 3,060 3,060 102,000
25 0 3,080 3,080 102,000
30 0 3,060 3,060 102,000
35 0 3,060 3,060 102,000

g/ At end of year.

DESCRIPTION OF PLAN:

A reserve fund of $102,000,000 is set up in Year 1, and it pro-
vides sufficient interest to pay $600 pensions to-s&ll persons aged
65 and over in Year 1 and thereafter. No contributions for the
workers Are necessary.
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So far in this discussion it has always been assumed that ex-
cess of contributions over current benefit payments could be invested
at 3% compound interest. It is now assumed that no interest can be
earned on such funds, but that nevertheless, it 1s necessary t0 accusu-
late funds to guerantee the partiéipe.nts that they will receive the
benefits already promised to them regardless of the termination of
the plan at any time. Any of the methods of financing as set dom
in Plans B 4o B could be nsed under this "no jnterest" concept. Plen
G, which 1s the perallel to Plan 3, assumes that in Year 1 and each
gubsequent year there 1z set up for each individusl attaining age 65
a lunp sum of $5,884. This sum is the average amount of benefits that
will be received by = 65 year old individual on the basis of & $500
annusl pension. For a large group of individusls who have just re-
tired at age 65, such & fund is exactly sufficient to pay pensions for
14fe to the entire group. In other worde, the excess of the single
premium of $5,884 over the beneflts recelved by those who dle in the
early years goes toward paying the pensions of those who live for more
tran 12 years, and who thus receive benefite in excess of their indi-
vidual single premium. The figures for this plan are presented in
Teble 7. Under Plan G it should be noted that no provision is mede
for those over age 65 at the beginning of Year 1.

The total contributions each year remain constant at $3,060,000
since $5,884 1g paid in respect to each of the 520 men attaining age 65

each year. The total contributions exceed the annual benefit pesments



Table 7

PROGRESS OF RESERVE UNDER PLAN G

(A1l figures in thousands of dollars)

Total Benefit Balance
Year Contributions Payments in Reserve®

1 3,060 255 2,805
2 3,060 500 5,366
3 3,060 734 7,692
4 3,060 957 9,796
5 3,060 1,169 11,686
10 3,060 - 2,049 18,377
15 3,060 2,619 21,599
20 3,060 2,914 22,826
25 3,060 3,027 23,162
30 3,060 3,056 23,224
35 3,060 3,080 23,231

a/ At end of year.

DESCRIPTION OF PLAN:

In Year 1 and each year thereafter there is set
up for each individual attaining sge 65 a Tump sum
payment equal to the average smoint of benefits
that will be received per individual (based on a
$500 pension for persons retiring at 65). It is
assumed that no interest ¢an be earned on the ac-
cumulated funds. No provision is made for those
over age 65 at the beginning of Year 1.

The reserve at any time is Just sufficlent to
continue to pay life pensions to thosé slready on
the pension roll without any further income in the
form of contributions (or interest).
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antil the ultimate situation has been reached in Year 35, at which
time the two just balance. In the meantime, the excess of contribu-
tions over benefit payments accumulates to a totel of $23,231,000.

It should be remembered that this accumulation is not accomplished
through interest payments. It might be said to be the result of plac-
ing the excess of the contributions over benefit peyments in a safe
deposit box or else in the proverbial sock. The reserve at any time
is just sufficient to continue to pay pensions to those already on

the roll without any further income in the form of contributions. It
can thus be seen that the reserve does not tend to decrease the cost
of the program as it would if interest were earned. On the other hand,
it merely acts as a safeguard in case of disconiinuance of the progrem.
However, tkis reserve is achieved at the price of not peying the indi=-
vidusle who were aged 65 and over in Year 1; this group could have
been pensioned if the total coatributions hed been used entirely for
benefit payments as under Plan A.

If similer cost comparisons were carried out for the no inter-
est" parallels to Plens C, D, and E, the sccumilated fund would be
even greater than under Plen G. This would be due to the fact that
under all ™o interecst" concepts the ultimate annusl contribut’ ms
required would be the same, $3,060,000. However. under the latter
three plans the payment of benefits is deferred for e longer period
of years so that there would be a lerger accumulation of funds. For

example, under the "no interest" concept of Plan D where & single
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premium is set up 2t age 15, the anuval contributions would be $3,060,000
every year. However, there would be no benefit payments for the first
50 years so that the accumulated fund at the end of that time would be
the 50 years' contributions, or $153,000,000. In the next 35 years
this accumulation would be further increased because the benefit pey-
ments would not equal the contributions until the ultimate.condition
wos reached. The larger reserves arising under the *no interest" con-
cepts of Plens C, D, and E are due to the fact that the fund, at any
time, must be just sufficlent to continmue to pay pensions to those al-
ready on the roll for the rest of their lives and also to provide pen-
gions to those workers who have contributed, but who are not yet in
receipt of benefite. Under Plan C if the annuel premlums cease, the
pension liebility for the current workers would only be limited to the
partial amount already pseld in.

In Tables 8a and 8b there is presented a summary of the various
methods of financing and also various pertiment cost data for each plan.
From Table 8b it may be seen that for sll plans the ultimate benefit
payments are about 8% of payroll, while the ultimate contributions
range from zero to 8% of payroll. The ultimate reserve for Plan F 1s
almost three times as large se the annual payroll.

This review of pension financing aspects indicates that costs
can be regerded &s zero when there is a sufficlent endowment to ey
the pensions; this was the original theory back of the pensione to be

paid its retired teachers by the Carnegie Foundation for the Advancement



Plan &’
Plan B
Plan C
’Plan D
Plan E
Plan F

Plan G

Table 8a

SUMMARY OF METHODS OF FINANCING AND COSTS OF PLANS A TO G-

(A1l figzures of last 4 columms in thousands of dollars)

: Individual Pensions Be= TYears to Ultimate Ultimate Ultimate Ultimate

Method of Finaneing Peyment gin in Year Ultimate 3Benefits Coptridutions JInterest Reserve
Pensions to retired,pald |
by all workers $80.10 1 4} 3,060 3,060 0 0
Single premium annuity
bought at 65 $4775 1 35 3,060 2,483 677 19,244
Annual premium annuity
from 15 to 65 $26.70 £l 85 3,060 1,020 2,040 67,986
Single premium deferred
annuity bought at 15 $640 Bl 85 3,060 566 2,494 83,122
Single premium deferred
annuity bought at birth $362 66 100 3,060 363 2,697 89,882
Pensions paid entirely
from intersst on reserve o] 1 0 3,060 0 3,060 102,000
Single premium annuity
bought at 65 (no interest) $5884 1 35 3,080 3,060 0 23,251



Tab.s 8b

SUMMARY OF ULTIMATE COSTS OF PLANS A TO G AS PERCENTAGE OF PAYROLL

Ultimate Ultinmate
Ultimate Ultimate Ultimate Ultimate Contributions Interest
Method of Fipancing Benefits Contributions Interest HReserve as % of Plan A a8 % of Plan ¥
Plan A Pensions to retired, paid
by all workers 8.01% 8.01% .00% 0% 100% 0%
Plan B Single premium ennuity :
bought at 65 8.01 6.50 1.51 50 81 19
Plan C Annual premium annuity
from 15 to 65 8.01 2.67 5.34 178 32 67
Plan D Single premium deferred
snnuity bought at 15 8.01 1.48 6.53 218 18 82
Plan E Single premium deferred
annuity bought at birth 8.01 .95 7.06 235 12 88
Plen F Pensions paid entirely
from interest on reserve 8.01 .00 8.01 267 o 100

Plen G Single premium annuity
bought at 65 (no interest) 8.01 8.01 .00 0 100 0
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of Teaching. Similarly, pension costs can be regarded in a great many
other ways: {first, 2s the total annuasl cost of actual pension payments;
gsecond, as the discounted costs of pension payments, discounting them
to age at retirement, age of emtering work, or to birth; or finally, as
the discounted costs of pension payments spread uniformly over the work=-
ing span as an annual premium. When the pension program involved pre-
sents the desirability of the insurance company method, there may be
some emphasis upon reduced cost through setting aside money in advance.
However, where the whole carrying organization is a unit and must it-
self pay the interest on the investments, the preceding discussion shows
that the apparent savings through bringing in interest ignores the fact
that the interest payers are identical with the group that pay the prem-
iums, whence it is evident that there may be no saving whatever in the
ultimate situation. |

An interesting problem to consider is the transition from one
method of financing to another. Assuming that the purpose of pension
plans is, in all cases, to pay benefits to the aged and that economy
will not mean the failure to pay pensions, there may be a normal trans-
ition successively from Plan A to Plan ¥,

In Table 9 there are presented figures for the transition from
Plan A to Plan B. Divorcing now the insurance-carrying aspect from
the premium-paying aspect, the community as a whole goes from a method
of paying pensions to all the aged, amounting to $3.060.000; up to a

combination method of putting up & asingle premium for all those reaching



Table 9

PROGRESS OF RESERVE FOR TRANSITION FROM PLAN A T0 PLAN B

(A11 figures in thousands of dollars)

Total
Year Contributions

o 3,060
1 5,288
2 5,043
] 4,809
4 4,586
5 4,374
10 3,493
15 2,924
20 2,628
25 2,515
30 2,487
35 2,483

a/ At end of year.

3,060
2,805
2,580
2,326
2,103
1,891

1,011
441
146

33
5
0

DESCRIPTION OF TRANSITIONS

Total Benefit Payments
Plan A Plan B

Total

0 3,080

256 3,060
500 3.060
734 3,060
957 3,060
1,169 3,060
2,049 3,060
2,619 3,060
2,914 3,060
3,027 3,060
3,085 3,060
3,060 3,060

Interest

on Regerve

0
0
67
128
185
256

424
522
562
575
577
577

Balance
in Reserveﬁl

0
2.238
4,278
6,155
7.866
9,416

15,007
17,788
18,875
19,180
19,237
19,244

A1l individuale over age 65 at the beginning of Year 1 receive

Those attaining age 65 in Year 1 and there-
after recsive pensions under Plan B; i.e., a single premium life an-
nuity is purchased for them when they atteln age 6€5.

pensions under Plan A.
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age 65 in Year 1 end thereafter., All those over 65 in Year 1 con~-
$inue under Plan A and receive pensions which are paid for currently
by the workers. The transition is agsumed to ocecur as of the begin-
ning of Year 1. In Year 1 the total contributions required are
$5,288,000 as compared to $3,060,000 in the previous year under Plan
A alone. The annual amount required’in subsequent years decreases
slowly to $2,483,000 in Year 35 and thereafter. This decrease is due

to the fact that the mumber of individuals paid under Plan A decreases

_ steadily due to death, since all new pensioners come under Plan B.

Somewhere around Year 7 the total benefit payments under Plan B equal
those under Plan A. Thereafter the benefit payments under Plan B ex-
ceed those under Plen A wntil in Year 35 the benefit payments under
Plan B are $3,060,000, while those under Plan A are negligible. It
ghould be noted that the annual benefit payments are the same for all
years since all individuals aged 65 and over recelve $500 pensions
under one plan or ths other.

Since the total smnusl contributions exceed the benefit pay-
ments for Years 1 to 14, there is an sccumulation of funds. ZEven
after Year 14, the fund continuss to increase because the annual con-
tributions plus the interest exceed the benefit payments until the
ultimate condition is reached. As a result, a reserve is built wup
which increases to almost $18,000,000 in Year 15 and grows slowly
thereafter, until in Year 35 it is over‘$19.000.000. When this ulti=-

mate econdition is reached in Year 35, the interest on the reserve



plus the total contributions Just equal the benefit payments. It might
be noted that the ultimate reserve, as shown here, is, of course, the
game as thet shown in Table 1, in which Plan B was developed independ-
ently. Thus, in a transition from Plan A to Plan B the community, by
increasing their anmual contributions by as much as 70% in the early
years, ultimately effects a reduction in the snnual contribution of al-
most 20%. However, ultimately an interest paymént just equal to this
20% saving must be met from the income of the plant.

This transition (as well as others to be discussed later) is
shown graphically in Chart 3.

In Table 10 there are presented figures for the transition from
Plan B to Plan C. The community now decides to purchase annual premium
deferred annuities for all the workers rather than taking care of them
as they reach retirement age. An annual premium of $26.70 18 put up
in respect to each of the workers aged 15-64. This ennual premium is
sufficient to purchase en annual annuity of $500 beginning at age 65
for individuals who begin premium payment at age 15. Thus, for the
present group of workers this annual premium will purchase only & por-
tion of the $500 snnuity, ranging from about 1% for those aged 64 to
65 to almost 100% for those 15 to 16. The remainder of the $500 annu-
ity is purchased under Plan B by buying a single premiun annuity at
age €5,

As a result of this complex transition all- those who are over

65 at the beginning of Year 1 continue to receive pemsions under Plen B.



CHART 3
TRANSITIONS BETWEEN VARIOUS PLANS OF FINANCING
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Pable 10

PROGRESS OF RESERVE FOR TRANSITION FROM PLAN B TO PLAN C

(A1l figures in thousands of dollars)

—_Total Benefit Payments _ Interest Balance
Total Under Under Joint Plan on in
Year (Contributions PlanB Plen B Plan C Total Reserve Reserve?/

0 2,483 3,080 0 0 3,060 577 19,244
1 3,503 2,805 253 2 3,060 577 20,264
2 3,488 2.560 495 5 3,060 608 21, 300
3 3,473 2,326 726 8 3,060 639 22,352
4 3,456 2,103 942 15 3,080 671 23,419
5 3,438 1,891 1,146 23 3,060 703 24,500
10 3,334 1,011 1,961 88 3,060 869 30,097
15 3,203 441 2,424 195 3,060 1,043 35,950
20 3,040 146 2,571 343 3,060 1,222 41,94
25 2,843 33 2,495 532 3,060 1,402 47,916
30 2,606 5 2,291 764 3,060 1,577 53,674
35 2,323 0 2,016 1,045 3,060 1,738 58,951
40 1,988 0 1,680 1,380 3,060 1,878 63,406
45 1,591 0 1,281 1,779 3,080 1,983 66,603
50 1,123 0 809 2,251 3,060 2,037 67.986
51 1,020 0 716 2,344 3,060 2,040 67,986
60 1,020 0 179 2,881 3,060 2,040 67,986
70 1,020 0 16 3,044 3,060 2,040 67,986
80 1,020 0 0 3,060 3,060 2,040 67,986

a2/ At end of year.

DESCRIPTION OF TRANSITION:

All individuals over sge 65 at the begzinning of Year 1 continue to re-
ceive pensicns under Plan B, Individuals between the ages of 15 and 65
at the beginning of Year 1 receive part of their $500 pension under Plan G
and the remairnder under Plan B. Those attaining age 15 in Year 1 and
thereafter receive pensions entirely under Plan C when they become 65 (in
Year 51 and thereafter).



Individuals between the ages of 15 and 65 at the beginning of Year 1
receive pensions jointly under Plans B and C, while those attalning

age 15 in Year 1 and thereafter receive thelr pensions entirely under

Plan G, Under this transition the commmity, as a whole, goes from

paying totsl premiums of $2,483,000 in Year O under Plan B to $3,503,000
in Year 1. The total contributions required annually thereafter de=-
crease slowly until in Year 51 and thereafter they are $1,020,000.
This gradual decrease arises from ‘the com_binatioﬁ method of fimancing.
The total contributions besed on the annual premium of $26.70 per
worker are constant at $1,020,000 in Year 1 and thereafter. However,
a further contribution is required under Plan B to purchase the dif-
ference between the $500 pensions and the amount purchased by the
annual premimms under Plan C. This difference decreases from year
to year, since the workers sttaining age 65 have paid the annual prem=
ium for a longer time, dating from a younger age 8o that relatively
more of their amnuity comes from Plan C.

The total benefit payments which arise solely under Plan B

decrease rapidly from $3,060,000 in Tear O until by Tear 35 they are

negligidble. This is, of 'cou.rse. due to the fact that only the cur=

rent aged as of the time of the 1naﬁgu.ration of the transition are
included solely under Plan B. In the early years the benefit pay-
ments under the joint plan ere predominantly from Plan B. Thus, in
Yea;' 1 the benefit peyments under Plan C are only about 1% of those

under Plan B for individuals in the joint plan. This, as explained
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previously, arises from the small amount purchased by the annual prem-
fums under Plan C for individusls who were 64 to 65 in Year 1. The
proportion of the benefit payments under the joint plan which arise
from Plan C increases steadily until by about Year 42 it ls 50%. 3By
Year 80 almost all of the benefit payments are made under Plan C
since by that time practically all of the individuals who were aged
15 and over in Year 1 are dead. It should be noted that the annual
benefit payments are the same for all years since all individuals aged
65 and over receive $500 pensions under one plan or another.

The total annual comtributions exceed the benefit payments up
until about Year 20. As a result there is a rapid accumulation of
funde for the first 20 years, the reserve increasing from 19 million
dollars (the ultimate reserve under Plan B) to 42 million dollars in
Year 20. After Year 20 the fund continues to increase because the
annual contributions plus the interest on the reserve exceed the bene~
fit payments until the ultimate condition is reached. Thus, the re-
gerve continues to grow until in Year 50 it is about 68 million dollars,
the ultimate reserve under Plan C. It might be noted that although
the ultimate financial condition is reached by Year 51, the ultimate
condition in regzard to the distribution of the benefit payments be-.
tween Plans B end C ie not reached until Year 80.

The community, as & result of the transition from Plan B to
Plan C, ultimately effects a reduction of about 60% in the annual con-

tribution. This is achleved through increasing the annual contributions
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by as much as 40% inthe early years. As a result the ba.lé;;ico in re-
gserve 1is built up s0 as to yleld larger interest paynentg-f Ultimately
these interest payments exactly equal the 60% savings in >annual contri-
butions. These interest payments muet come from the income of the

- community plant.

Next considering the transition from Plan C to Plan D; the com-
munity desires to pay for the pensione by means of a single premium of
$640 at age 15 rather than collecting annual premiums of $26.70 from
ages 15 to 64. However, it is decided that all individuals who are
over 15 as of Year 1 shall continue to pay premiums and receive pen=
sions under Plen C with only those who attain age 15 in Year 1 and
thereafter coming under FPlan D.

From Table 11 it can be seen that the total contributions re-
quired in Year 1 are $1,563,000 as compared to $1,020,000 in the pre-
vious year under Plan C. The annual contributions decrease in subse~
quent years until in Year 50 and thereafter they are $566,000. The
total eontri‘bﬁtione in Years 1 to 50 are made up of two parts: first,
$566,000 in respect to each of the chi‘ldren attaining age 15 in the
year; and second, the annual premiume from those workers who are still
under Plan C. Since this number decreases from year to year, the lat-
ter part of the total contributions decreases steadily. For the first
50 yeers no benefit payments are made under Plen D because the first
entrants do not attain age 656 until Year 51. Sterting in Year 51,

the benefit payments under Plen D increase rapidly, while those under



Table 11

PROGRESS OF RESERVE FOR TRANSITION FROM PLAN C TO PLAN D

(A1l figures in thousands of dollers)

Totel Benefit Payments

Total

Year Contributions Plan C
0 1,020 3,060
1l 1,563 3,060
2 1,540 3,080
3 1,516 3,080
4 1,493 3,060
5 1,470 3,060
10 1,355 3,060
15 1,242 3,060
20 1,132 3,060
25 1,025 3,060
30 921 3,060
35 822 3,060
40 728 3,060
45 642 3,060
50 566 3,060
51 566 2,805
60 566 1,011
70 566 146
80 566 5
90 566 0

a/ At end of year.

DESCRIPTION OF TRANSITIONS

Plen D

Lt )
4
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2,049
2,914
3,055
3,060

Total

3.060

3,060

3,060
3.060
3,060
3,060

3,060
3,060
3,060
3,060
3,060
3,060

3,060
3,060
3,060
3,060
3,060
3,060
3,060
3,060

Interest

on Reserve

2.0@
2,040
2,056
2,072
2,088
2,103

2,178
2,246
2,308
2,362
2,407
2,444

2.47
2,487
2,493
2,494
2,494
2,494
2,494
2,494

Balence

in Reserved/

67,986
68.529
69,065
69,593
70,114
70,627

73,074
75,308
77,307
79,048
80,508
81,663

82,493
82,982
83,122
83,122
83,122
83.122
83,122
83,122

All individuals over age 65 at the beginning of Year 1 continue to
Individuals between the ages of 15 and
65 at the beginning of Year 1 continue to pay the annual premium under
Plan C and thus the entire $500 pension at age 65 for this group comes
Those attaining sge 15 in Year 1 and thereafter receive
pensions entirely under Plan D when they become 65 (in Year 51 and

receive pensions under Plan C.

from Plan C.

thereafter).
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Plen D increase rapidly, while those under Plen C decrease at a cor-
responding rete, although the total at all times is $3,060,000. This
trend is, of course, due to the fact that‘ no new pensioners from Plan
C are placed on the rolls after Yeer 50,

Although the total amnual contributions never exceed the bene=-
fit peayments, the reserve continues to build up because of the interest
on the reserve. In Year 5O the reserve has grown to 83 million dollars
ae compered to 68 million dollars in Year O, This ultimete reserve is,
of course, the seme &s that shown in Tgble 3 in which Plan D was de-
veloped independently. In changing from Plan C to Plan D the commum~
1ty increases its annual contribution by as much as 50% in the early
years. However, ultimately the required a;znual contribution is about
45% less than that under Plan C. This 45% savings is made up from in-
creased interest peyments on the larger reserve, such interest payments
coming from the income of the plant.

The community, having reduced the annual outley as contritutions
to only slightly more than $550,000 or only ebout 20% of the benefit
peyments, now desires to further reduce the total contributions k‘oy a
transition from Plen D to Plen E. How the pensions will be paid for
by a single premium of $363 at age O in respect to each child born
rather than paying $640 at age 15 for each child when he becomes a worke
er. As of Year 1 when the transition 1s made, all individusls aged 15

eand over will already have been provided for. In the plan for transi-

" tion it is decided to keep Plan D for all children between the eges of
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0 and 15, but to use Plan B for all subsequent births.

As a result of this arrangement, the community will have a
douvl le burden for 15 years since it must provide both for the births
2ad the children attaining asge 15. ¥rom Table 12 it cen be seen that
for the former class the snnual contribdution will be $363,000, while
for the latter group it will be $567.000‘ for the next 15 years, or a
total of $930,000. After Year 15 the total annual contributions will
be $363,000. As a result of this transition, the annual contributions
are increased by 65% for 15 years with a subsequent resulting reduction
of 35% 1in cost over Plan D.

For the first 65 years all benefit payments will be made under
Plan D since individuals coming under Plan E include only those who
are born in Year 1 and thereafter. However, in Year 66 and thereafter
an increasing proportion of the total benefit payments of $3,060,000
ere made under Flan E until by Year 100 all benefit payments will be
made under Plen E.

As a result of the apprecieble increase in the total annual
contributions in Years 1-15, the balance in reserve grows steadily
from 83 million dollars in Year O, the ultimate reserve under Plan D,
to 90 million dollaers in Year 15, which is the ultimete reserve under
Plan E. However, although the total annual contritutions have been
decreased by 35% or about 200 thousand dollars, the increased reserve
meets this deficiency through larger interest payments. As in all

previous cases, this increased smount of interest paymente muat come



Table 12

PROGRESS OF RESERVE FOR TRANSITION FROM PLAN D TO FLAN E

(A1l figures in thousands of dollars)

Total Total Benefit Payments Interest Balance a/
Year Contridutions ©Plan D Plan E Total on Reserve in Reserve

0 566 3,060 0 3,080 2,494 83,122

1 920 3,060 0 3,060 2,494 83,486

2 930 3,060 0 3,080 2,505 83,861

3 930 3,060 0 3,060 2,516 84,247
4 930 3,080 0 3,060 2,527 84,644

5 930 3,060 0 3,060 2,539 85,053
10 930 3,080 0 3,060 2,604 87,289
18 930 3,060 0 3,080 2,680 89,882
16 . 363 3.060 0 3,080 2,697 89,882
20 363 3,060 0 3,060 2,697 89,882
40 363 3,060 0 3,060 2,697 89,883
60 363 3,060 0 3,060 2,697 89,882
65 363 3,060 0 3,060 2,697 89,882
66 363 2,805 256 3,080 2,697 89,882
70 363 1,891 1,169 3,060 2,697 89,882
80 363 441 2,619 3,060 2,697 89,882
90 363 33 3,027 3,060 2,697 89,882
100 ‘363 0 3,060 3,060 2,697 89,882

2/ At end of year.

DESCRIPTION OF TRANSITIONS

All individuals over age 15 at the beginning of Year 1 recelve pen-
sions at age 65 under Plan D; these have already been pald for (when
the individual was 15 years old). Individuals between the ages of O
and 15 at the beginning of Year 1 pay the single premium under Plan D
when they attain age 15. All individuals born in Year 1 snd thereafter
pay the single premium under Plan E at time of birth and receive pen~
sions)entirely under Plan E when they become 65 (4n Year 66 and there=
after).
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from the income of the plamt.

Finally, the commmity decides that it would be the ideal situ-
ation to have & reserve g0 large that interest on 1t will carry the
full burden of the benefit payments rather than paying out $363,000
per year under Plan . It is thus desired to chenge from Plan E to
Plan F by meking equal payments of $1,420,000 for a period of 10 years
(see Table 13). This represents an snnual payment almost four times
as large as that under Plan B. However, after Year 10 mo contribu~
tions are necessary, the reserve having increased to 102 million dol-
lars. 3% interest on this reserve is jJust sufficlent to provide the
$3,060,000 of benefit paymente.

Having arrived at Plan F under which all benefit paymenis are
met by interest on the reserve, the tramsition back to Plan A is mere-
1y made by a book cancelletion of the reserve. The item *Interest on
Reserve" would thereafter be labelled as "Contributiéns" since the
company could pay Jjust thie aggregate additional amount %o the fund
in behalf of the workers dué to no longer having to pay interest on
the bonds of the reserve. |

In assuming thése transitions in retrospect, it can be seemn
that in changing from Plan A to Plan B a peried of 35 years was nec-
essary before contritutions reeched the ultimate level under Plan B.
Similarly, from Plan B to Plan C a period of 50 years was necessary,
while from Plan C to Plan D the period was also 50 years. From Plan

D to Plan E a period of 15 years was required, while from Plan E to



Table 13

PROGRESS OF RESERVE FOR TRANSITION FROM PLAN E TO PLAN F

(A11 figures in thousands of dollars)

Total Total Benefit Payments Interest Balance

Jear Contributions Plan E Plan ¥ Total on Reserve in Resgrveg-/
0 363 3,060 0 3,080 2,697 89,882
1 1,420 3,080 0 3,060 2,697 90,939
2 1,420 3,060 0 3,080 2,728 92,027
3 1,420 3,060 0 3,060 2,761 93,148
4 1.420 3,060 0 3,060 2.794 94,302
b 1,420 3,060 0 3,060 2,829 95,491
10 1.420 3,060 0 3,060 3,019 - 102,000
11 0 3,060 0 3,060 3,060 102,000
20 0 3,060 0 3,060 3,060 102,000
40 0 3,060 0 3,060 3,060 102,000
60 0 3,080 0 3,060 3,060 102,000
65 0 3,060 0 3,060 3,060 102,000
66 0 2,805 2565 3,060 3,060 102,000
70 0 1,891 1,169 3,080 3,080 102,000
80 0 441 2,619 3,060 3,080 102,000
90 0 33 3,027 3,060 3.060 102,000
100 0 0 3,060 3,060 3,060 102,000

a/ At end of year.

DESCRIPTION OF TRANSITION:

All individuals alive at the beginning of Year 1 recelve pensions
under Plan E: these have already been paid for (when the individual
was born). It is decided to build the reserve up to $102,000,000 by
ten equal payments so that interest on the reserve will pay for all
pensions. All individuals born in Year 1 and thereafter receive pen-
sions)entiraly under Plan F when they become 65 (in Year 66 and there-
after).



Plan F 10 years was required. Thus in considering the financial cost,
a period of 160 yearg is necessary in chenging gradually from Plan &
to Plan F. However, if the period required to change from all the
benefit payments under one plan to all those under the next one were
considered instead, this time would be greatly incressed (405 yeers)
gince the total contributions tend to stebilize sooner than the dis-
tritution of the benefit payments between the various plens.

All of the previous methods are equally velid actuarisl cost
anslyses. There are, however, many other variants which are_possible.
It cennot be meintained that one method of approach is theoretically
more logical than another. In additionm, it 1= conceiveble that there
should be brought into the picture annuities for wives end widows of
the workers and also for any dependent children of deceased workers
or pensioners. If this were done, there would be the possibility of
financing the plen by reducing the pension to the male annuitsat so
as to divide the benefits with surviving female beneficiaries. There
is also the further option of additional reduction to bring 1n, with-
out an incresse in total benefit payments, some provision for orphan
children.

The true "cost" of pensions might be said to be, under sny plan,
the totsl benefits actuslly paid to the retired employees as of the
year in which they reéeive them. It might also be saild that the pri-
mary beneficiaries of a pension plen are those actuslly retired people

whose need of some income mekes the employer consider actual benefits
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in their behalf. The priority of pemsion consideration is undoubtedly
first, the present aged; second, the current workers near retirement
age; third, other current workers; and fourth, those who have not yet
gone to work.

No pension program which changes this order is sufficiently
reslistic. The gosl of all the thrift agencles is obviously the ap=~
peal to the. second and third groups, the workers who have the money
to make provision for their own future. However, thig is not pensions
but savings and if it worked 100% and had worked 100% ir the past., no
pension consideration would be necessary at all. Attention 1s salways
attracted to vension need by the lack of funds in the possession of
the retiring group. Making provision for the present retired group in
order to build up savings plane for generations hence is not the func~
tion of a pension plan. Rather it is the function of a thrift program
which can supplement any pension system designed to give & minimum of
provision to the aged. Quite frequently the two are actually combined.

In 2lmost all private handling of ?ensions. priority is apt to
begin with the workers who are not terminating, while no consideration
is given to workers who have alresdy terminated their working careers.
In this fashion there is a delusive appearence of low costs, an appear-
ance which frequently mekes the later costs of a permanent plan seem
unreasonebly high. These programs with the initial low cogts are com-
monly insugurated in rather prosperous times. The high costs which

are nltimately normal are fregquently not counted upon until the corpor-
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ation gets into a period of genmeral retrenchment. It might be better
if the employer were advised to locate more pensioners at the start
and, having found these pensioners, to aim at as complete & program

of benefits from the inception as seems tenable at that time.

In dealing with a continuous program of insurence or pensions,
it is customary to make reports as of the end of successive calendar
years. The entrants coming into a plan are assumed to come in evenly
throughout the year, or, on the average, in the middle of the year.
Thus, in the development of a reserve system there is apt to be what
is sometimes called a "year-end valus" which is somewhat different
from the single premium applicable at the moment of entering the plan.
In these studies instead of taking the single premium at the moment
of entrance, it has been taken as of & half year later. The costs,
therefore, are at variance with costs on the "exact moment of entrance®
basis by an amount equal to one-half year's interest. This detall is
mentioned since ﬁoma of the values may not seem to check up with the

tables used.



